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Ms M Liveris
Committee Clerk
Standing Committee on Public Administration
Legislative Council Committee Office of Western Australia
Parliament House

Dear Ms Livens

PUBLIC ADMINISTRATION HEARING 3 OCTOBER 2017 QUESTIONS ON NOTICE

I refer to the e-mail of 5 October 2017, from Ms L Mesiti, regarding the questions on notice as
highlighted in the uncorrected transcript of oral evidence given to the Committee in public
session on 3 October 2017.

The questions and answers provided are of a considerable size and, therefore, I have provided
them in the enclosed fiash drive. Should you also require this information in hard copy, please
send a request to ministerials mainroads.wa.qov.au .

For your further information, during my attendance I was carrying out the role of Acting
Managing Director of Main Roads. I have now returned to my substantive position as
Executive Director Infrastructure Delivery Directorate.

I trust the information provided is of assistance. However, should your require anything further
or any clarification, do not hesitate to contact me.
Yours sincerely

Leo Coci
EXECUTIVE DIRECTOR INFRASTRUCTURE DELIVERY DIRECTORATE

En c.

2.3 OCT 2017

,
Main Roads Western Australia '

•
trtalnroads.wa.govAtt

Lion Aitken Centre, Waterloo Crescent, East IiciittifV,VAA0041 .'.- •*, 2... 40,qctilesOnts.Inroadi.wa.gov.auPO Box 6202, East Perth WA 6892
'•••.•• .• • •,t- • •
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STANDING COMMITTEE ON PUBLIC ADMINISTRATION INQUIRY INTO WORKSAFE 

QUESTIONS ON NOTICE 

1. Who was the subcontractor responsible for clearing the bushland at Roe 8?
Response: Thomas Contracting Services PTY LTD.

2. Can you provide to the Committee with the map that identifies those areas
where asbestos was identified as being present?
Response: Maps provided (Appendix 1 –Potential ACM Sites). The Alliance
took the precautionary approach treating all fly-tipped potential ACM in the
same way as though it did contain asbestos. This material was disposed of in
accordance with the Asbestos Management Plan. The site of each identified
asbestos location is marked on the maps provided.

3. Provide dates of when suppression of suspected asbestos sites was carried
out.

Response:  Suppression methods were implemented on all working days from
the 16/12/2016 onwards. These methods included wetting down of areas with
water carts, covering with tarpaulins, avoiding clearing of particular locations
and the use of ‘Glu-on’ dust suppressant stabiliser.

4. On what date was the Dust Management Plan for Roe 8 finalised?

Response: The Air Subplan of the Building Roe 8 Environmental Management
Plan was approved on the 02/12/2016.

Please table a copy of the plan for the committee’s reference.

Response: Plan attached as Appendix 2 – Building Roe 8 Environmental
Management Plan.

Was Main Roads satisfied that that dust management plan was adequate?

Response: This management plan is a Sub-Plan of the Project Environment
Management Plan. This plan was reviewed by an independent third party, SNC
Lavalin, at the request of Main Roads.

5. Can you please inform the committee when the Asbestos Management Plan
was finalised and provide the committee with a copy of that plan?
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Response: The first draft was issued in December 2016. This was reviewed 
throughout the project and the final version was issued on 07/03/2017 
(Appendix 3).   

6. Did part of the Asbestos Management Plan require independent assessment or
verification?

Response: No

7. Was the Asbestos Management Plan assessed by the Department of Health?

Response: The Plan was provided to the Department of Health in January 2017
(Appendix 4 – Issue of Building Roe 8 Asbestos Management Plan to
Department of Health). Follow up discussions were held between the
Department of Health and the Alliance, no changes to the plan were required.

8. Were the Dust Management Plan and the Asbestos Management Plan made
available to the public?

Response: No.

9. If not, why not?

Response: The Management Plans for the Project are not public documents
and there is no requirement to provide them to members of the general public.

10. Please provide results of the air quality monitoring that took place, together with
the dates and locations at which that air monitoring took place.

Response: See Appendix 5 – Building Roe 8 Air Monitoring Register &
Appendix 6 – Building Roe 8 Dust Deposition Analysis.

11. What was the name of the subcontractor that undertook the asbestos removal
work?

Response: Gate Civil Pty Ltd and Savana Environmental Australia Pty Ltd.

12. Were the police present at the site informed of their exposure to asbestos
fibres?

Response: The police were made aware of the risk of asbestos being present
at site. They did provide their own HSE representative to review the risk and
potential for exposure at the site. Police were not exposed to asbestos fibres.
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13. How long were the air quality monitors on the site for? Were they on site just
during the period that the asbestos was being removed or were they on site for
the whole duration of the clearing works?

Response: Air monitoring was undertaken for the duration of works.

14. Further to the comment below from John Braid, please provide the results of
the recordings from the two positive readings.

The CHAIR: Are you aware whether any airborne asbestos was picked up by
the monitors?

Mr BRAID: Yes, there was. There were two positive recordings on the individual
monitors. From information I received from the project director this morning, he
said that it was a type of asbestos called crocidolite. It actually occurs naturally
in the soils and limestone in the area, and it is not considered to be harmful but
I think we should probably get those results for you so we can be definitive on
exactly what was detected.

Response: The two results (Appendix 7 & Appendix 8) in question above from 
personal air monitors tested positive to actinolite, not crocidolite as stated 
above.  

Actinolite has not been commercially utilised in Australia and is likely 
associated with natural sources, which in this case may be from the 
metamorphism of magnesium-rich limestones (dolomitic limestone in Western 
Australia).  It is highly unlikely that it is sourced from man-made asbestos 
containing material. 

15. Please provide dates when asbestos was detected by the air monitors.

Was work on the site stopped as a result?

Response: As per the response provided to the question above, actinolite was
detected on the 11/01/2017 & the 28/02/2017.  The levels detected were not
above Safe Work Australia’s (2013) ‘Workplace Exposure Standards For
Airborne Contaminants’ trigger level required to stop work (Appendix 9).

Could you also tell us what measures were put in place once the asbestos was 
detected in those air monitors in terms of preventive measures to protect people 
on the site from that airborne asbestos?  

Response: Levels recorded were below trigger levels for further measures to 
be implemented. The controls as per the management plans and procedures 
continued to be implemented.  
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16. Further to the following exchange, please confirm whether or not the acceptable
limits are set on the premise that PPE is being worn?

The CHAIR: Who determines what level of asbestos air fibre is acceptable?

Mr BRAID: It is the Department of Health and WorkSafe. I think they both have
limits for monitoring the air that is acceptable for airborne fibres.

The CHAIR: Was the advice that you received that those levels that were
detected were within what was considered to be a safe limit?

Mr BRAID: That is correct.

Hon KYLE McGINN: Is that with PPE being worn or is it acceptable without
PPE being worn?

Response: Limits are set as per Safe Work Australia’s (2013) ‘Workplace
Exposure Standards For Airborne Contaminants’ (Appendix 9). These
standards assume no PPE is being worn.

17. Were works stopped on the site at any time due to concerns being raised about
asbestos?

Response: No, the alliance was aware of the risk of potential asbestos being
present on site prior to the commencement of works. Specific activities were
stopped at isolated locations to facilitate investigation of suspected asbestos
materials once the location could be accessed.

18. Further to the following exchange, could the committee have any material
relating to the allegations and concerns that were raised on social media and
the response by the alliance to those, and the communications between Main
Roads and the alliance in relation to those allegations?

The CHAIR: The committee has heard evidence that people who were 
conducting the asbestos removal did not observe the legal requirements in 
terms of safety and health that should have been complied with. There were no 
wash-down areas on the site and they removed their protective breathing 
masks before removing their overalls. If there was airborne asbestos, it could 
have been on their overalls so you would remove your overalls first before 
removing your mask…. if it was not reported. I just need to know whether it was 
reported to you. 

Mr RICKARD: It was publicised by social media channels so, yes, we did 
become aware of it and I do understand that the alliance investigated the 
processes that were being followed at the time. 
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Response: The Alliance was made aware of some allegations from social 
media. The asbestos removal contractor was queried and provided 
satisfactory responses that demonstrated compliance with the Act. Please find 
correspondence between the Alliance and Main Roads regarding this 
allegation at Appendix 12.

19. Did Main Roads require the principal contractor to set up a safety and health
committee in relation to the Roe 8 site?
Response: The requirement to set up a Safety and Health Committee under
the Occupational Safety and Health Act 1984 was not triggered during this
period of the works programme.

Was that a requirement of the contract?

Response: There was no specific contract requirement to establish a Safety
and Health Committee, however, it was mandatory that all Western Australian
Occupational Safety and Health legislation is adhered to.

What was the membership of that committee?

Response: There was no Safety and Health Committee established.

Were there health and safety representatives elected, representing the
employees—the workers?

Response: No there were no elected Safety and Health representatives.

20. Please provide a copy of any communications between Main Roads and
WorkSafe in relation to the Dust Management Plan and the Asbestos
Management Plan.

Response: Please refer to Appendix 10 - WorkSafe interactions.

21. Please provide records of interactions interaction between Main Roads / the
Alliance and the Department of Health in relation to asbestos concerns.

Response: Please refer to Appendix 4.

22. What interactions did Main Roads / The Alliance have with the Office of the
EPA and the then Department of Environment Regulation in relation to the
asbestos concerns that were being raised?

Response: The Alliance met with OEPA on a weekly basis to discuss actions
and issues of the previous week and outline activities for the coming week.  At
these meetings, the OEPA’s independent auditor was present, who reported
back on site performance.  While Asbestos management is not an EPA issue,
concerns raised by stakeholders with the EPA were discussed.
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The Department of Environmental Regulation attended site in January in 
relation to asbestos concerns that were being raised. On the 14th March 
2017, Main Roads received correspondence from the Department of 
Environment Regulation giving notice that the Roe Highway Stage 8 
Development Corridor was not a contaminated site (Appendix 11). The 
Alliance received this notification the following day.   

 

23.  Are you aware of any members of the public requesting the Dust Management 
or Asbestos Management plans from Main Roads or the alliance?  

Response: Yes 
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Details of Revision Amendments 

Document Control 

The Alliance Manager is responsible for ensuring that this plan is reviewed and approved. The Project 
Environmental Manager is responsible for updating this plan to reflect changes to environmental, legal 
and other requirements, as required.  

Amendments 

Any revisions or amendments must be approved by the Alliance Manager and/or client before being 
distributed / implemented. 

Revision Details 

Revision  Details  

Rev A Internal review and comment 
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Part A: Overview 

1 Structure of this Plan 
This Environmental Management Plan (EMP) outlines how the Building Roe 8 alliance will 
achieve acceptable environmental outcomes through the application of the project 
Contractors Environmental Management System (EMS). 
In addition to the Project Management Plan, other Project Plans that interface with the 
Environmental Management Plan include: 

� Construction Management Plan

� Engineering and Design Management Plan

� Quality Management Plan

� Safety and Health Management Plan

� Completion Management Plan

The plan has the following structure: 

Part A: Overview 

This section clearly defines: 
� Purpose and Scope of the EMP 
� Environmental Contract Requirements 
� Objectives and Targets 
� Structure the Environmental Management System 
� Summary of the Significant Environmental Hazards, specific 

client requirements, compliance requirements and project 
environmental performance targets 

Part B: Implementation 
Plan 

This section outlines in detail the key aspects for environmental 
management  on the project including: 
� Expectations 
� How they will be met 
� Responsibilities 
� Associated deliverables 

Part C: Environmental 
Subplans 

This section contains the Environmental Subplans developed by the 
project to manage Significant Environmental Hazards and other 
potential major impacts upon the environment and community 

Part D: Appendices 

This section provides information supporting the EMP including: 
� Environmental Policy 
� Environmental Risk Register 
� Environmental Roles and Responsibilities 
� Site Environmental constraints 
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2 Project Overview  

Purpose and Scope 

The Roe Highway Extension (Roe 8) from east of Karel Avenue in Jandakot to 
Stock Road in Coolbellup is a strategic road project which will transform the 
road network in Perth's southern suburbs.  It will provide a vital link in Perth's 
Urban Transport Corridor to connect Perth's main inland industry areas such as 
Kewdale and Welshpool with Fremantle. It will deliver improved transport 
access to Perth Airport,  Kwinana Marine / industrial centre and the future Outer 
Harbour, as well as the existing Fremantle Inner Harbour. 

The design and construction of the project will be undertaken by the Building 
Roe 8 Alliance formed between Main Roads Western Australia (Main Roads), 
CPB Contractors, Georgiou Group, WA Limestone, GHD, AECOM and BG&E.  
Building Roe 8 Alliance is responsible for delivery of the project and compliance 
with this plan. 

The general scope of the Roe 8 Project includes the following design and 
construction elements: 

� an upgrade and extension of Roe Highway from east of Karel Avenue to Stock Road; 
with modifications to the existing interchange with Kwinana Freeway, new 
interchanges/flyovers at Murdoch Drive, North Lake Road and Stock Road and flyovers 
at Bibra Drive, Progress Drive and Coolbellup Avenue. 

� bridges, underpasses, retaining walls, noise walls and other structures 
� connecting roads and access roads 
� drainage 
� safety barriers and fencing 
� lighting and ITS 
� traffic signals at the Murdoch Drive / Farrington Road intersection 
� shared paths, cycle paths and footpaths 
� signs and pavement markings 
� revegetation and landscaping 
� urban design and public art 
� allowance for future works. 

This EMP outlines the environmental management practices and procedures 
that are to be followed during the construction of this project. The Plan is 
established in accordance with ‘The Way We Operate’ framework and is the 
key document that integrates Environmental requirements and client 
environmental requirements during project delivery. The Alliance Manager, with 
advice and input from senior construction staff, is responsible for the Plan. 

Implementation of the EMP will: 

� Identify the environmental obligations attached to the tender / project and the 
hazards and risks associated with the works 

� Assist in the prevention of unauthorised environmental harm 

� Fulfil the Client’s environmental requirements as defined in the Contract, 
including complying with relevant permits and approvals 

� Comply with all relevant environmental legislation 

� Minimise negative impacts on the community that relate to the Project’s 
environmental impacts 

� Identify and implement feasible opportunities to reduce the environmental 
impact of the Project that are beyond contractual and compliance 
requirements 

� Fulfil CPB Contractors’ EMS requirements enabling continued certification to 
ISO14001 and contribution to CPB Contractors’ overall Business Plans. 
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Key Environmental Regulatory Requirements 

2.1.1 Environmental Approvals 

The project was referred to the Western Australian Environmental Protection 
Authority (EPA) in April 2009 for assessment under the Environmental 
Protection Act 1986 (EP Act). The EPA set the level of assessment at the level 
of Public Environmental Review (PER) with a 12 week public review period.  

Given the potential impacts on Matters of National Environmental Significance, 
the project was also referred to the Commonwealth Department of the 
Environment and Energy (DoEE; formerly the Department of the Environment 
and the Department of Environment, Water, Heritage and the Arts) in July 2009. 
The project was deemed to be a controlled action, requiring assessment under 
the Environment Protection and Biodiversity Conservation Act 1999 (EPBC 
Act). Commonwealth approval was granted on 21 October 2015 
(EPBC 2009/5031).  

The project was subsequently assessed in accordance with the bilateral 
agreement that exists between the Commonwealth and Western Australian 
governments. Approval with conditions was granted under the EP Act on 2 July 
2015 (Ministerial Statement No. 1008).  

1.1.1.1 Environmental Conditions and Management Plans 

The key conditions of Ministerial Statement No. 1008 (MS1008) are detailed in 
each Subplan of this EMP where applicable. A number of Ministerial baseline 
surveys and management plans have been approved by the Minister for 
Environment prior to commencement of construction, including: 

� Construction Environmental Management Plan 

� Infrastructure Plan 

� Drainage Management and Monitoring Plan 

� Baseline Wetland Condition Survey 

� Wetlands Monitoring and Management Plan 

� Baseline Flora and Vegetation Condition Survey 

� Flora and Vegetation Monitoring and Management Plan 

� Fauna Management Plan 

� Land Acquisition and Management Plan 

� Vegetation Rehabilitation Plan 

� Wetland Restoration Plan 

� Arum Lily Control Program 

� Typha orientalis Control Program. 

These documents have been prepared to identify requirements and processes 
applicable to specific impacts or aspects of the project’s activities. These 
Ministerial plans have been referenced and incorporated into the Subplans in 
Part C of this EMP. Review and revisions of these plans shall be implemented 
to the requirements of the OEPA CEO.  

Any changes made to these plans or this EMP must be cross-referenced 
against the management plans required by approval conditions for the project to 
ensure that content of the EMP is consistent with these plans and does not 
conflict with the statutory obligations resulting from those plans. 

1.1.1.2 Amendment to the Project 

As detailed design for the project progresses, the potential exists for variations 
to result to the final design in order to meet project requirements. It is possible 
that these variations will result in minor amendments to the currently approved 
project such as changes in areas of clearing and areas where development 
may be required outside the approved Project Development Envelope (PDE). In 
the event that any such amendments to the project are required, approval will 
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be sought under Section 45C of the EP Act, which enables approval of a 
change to a proposal after a Ministerial Statement has already been issued. 

1.1.1.3 Relevant Legislative Requirements 

All relevant Commonwealth and State legislation, regulations, statutory 
requirements, guidelines, Australian Standards and codes of practices will be 
adhered to and complied with during construction of the project. The 
environmental and heritage legislation relevant to the project is summarised in 
Part C, within each Subplan.  

Environmental Contract Requirements 

The following table sets out the minimum client requirements as defined in The 
Scope of Works and Technical Criteria (SWTC) for the project (W81020) and 
shows where each requirement has been addressed within this Plan or the 
wider CPB Contractors Management System. Contractual specifications and 
requirements for specific environmental issues are detailed within the subplans 
of this environmental management plan.  

Table 1 Table 1: Contract Requirements for Environmental Management  [HOLD: Pending 
finalisation and approval of SWCT – will be updated throughout document] 

Contract 
Reference Content requirements Where 

addressed 

Section 9.1 – General  

Section 9.1 
 

� Undertake works in an environmentally responsible manner, in 
accordance with environmental approvals and associated 
conditions, and obtain any further environmental approvals and 
permits in accordance with the law. 

� Prepare and submit environmental approvals and compliance 
reports, and provide a copy to Main Roads Representative for 
comment prior to approval. 

� Comply with environmental conditions and commitments 
detailed in of the SWTC.  

� develop, implement, review and continuously improve 
procedures to ensure compliance with all of this clause 9; 

� provide monthly performance reports in accordance with clause 
8.8(g)(i);  

� submit a register of environmental incidents (provided at 
Appendix 21) to Main Roads on a monthly basis in accordance 
with clause 8.8(g)(i) 

EMP 

Section 9.2 – Environmental Management System 

Section 9.2 

The Contractor must plan, establish, implement and maintain a 
documented environmental management system (EMS) in accordance 
with the requirements of AS/NZS ISO 14001 Environmental 
Management Systems, and include the specifications detailed in the 
SWTC.  

Section 1 & 
Section 2 

Section 9.3 – Environmental Management Plan 

Section 9.3(a) The Contractor must prepare and implement a detailed Environmental 
Management Plan for the Project.  

Section 1 & 
Section 2 

Section 9.3(b)  

The Environmental Management Plan must, as a minimum, address all 
environmental issues associated with the Project including details of 
how environmental obligations will be managed during the design, 
construction and maintenance phases of the Project, including the 
following: 
(i) performance of all tasks required by the deed; 
(ii) the Contractor’s corporate Project objectives; 
(iii) strategies, procedures, methodologies and other operational 

controls which will be implemented to achieve the stated 
environmental objectives and targets; 

Section 1 & 
Section 2 
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Contract 
Reference Content requirements Where 

addressed 

(iv) targets to measure progress towards achievement of 
objectives; 

(v) a general description of the environment including baseline 
data; 

(vi) a process to address environmental risks identified during 
design and construction planning.  The Contractor must 
continually review the assessment of environmental risk as 
detailed design is conducted and further issues become 
apparent or are clarified.  Where environmental risks are 
identified during the Project, the Contractor must amend the 
Environmental Management Plan in accordance with clause 
9.2(b)(x); 

(vii) address all the environmental issues described in clause 9.6; 
and 

(viii) any additional matters contemplated in the outline 
Environmental Management Plan which forms annexure M to 
the deed. 

Section 9.3(c)  The Contractor must provide a copy of the Environmental Management 
Plan to community or environmental interest groups on request. 

Refer to 
Section 5 
(Element 6) 

Section 9.4 Construction Personnel 

9.4(a)  

The Contractor must ensure that the personnel engaged in carrying out 
the Project Works minimise the impact of the Project Works on the 
Environment.  This must include implementation of a Site induction 
program which emphasises environmental issues and management 
including the relevant provisions of the Aboriginal Heritage Act 1972 
(WA). 

Part C & 
Section 5 

9.4(b)  
The Contractor must conduct Site-specific environmental induction 
training for all personnel, Main Roads’ personnel and all visitors not 
escorted on Site by inducted persons. 

Part C & 
Section 5 

9.4(c)  

The Site induction program must ensure that all Site personnel 
(including subcontractors) are aware of the following requirements, in 
accordance with clause 4.4.2 of AS/NZS ISO 14001: 
(i) the importance of conforming with the environmental policy 

and procedures and with the requirements of the EMS; 
(ii) the significant environmental impacts (actual or potential) of 

their work activities and the environmental benefits of 
improved personal performance; 

(iii) their roles and responsibilities in achieving conformance with 
the environmental policy and procedures and with the 
requirements of the EMS, including emergency preparedness 
and response requirements; 

(iv) the potential consequences of departure from specified 
operating procedures; and 

(v) care and handling of threatened flora and fauna. 

Part C & 
Section 5 

9.4(d)  
The Contractor must include a component in all toolbox meetings that 
introduces and discusses environmental issues appropriate to the 
specific workgroup being addressed. 

Part C & 
Section 5 

Section 9.5 Environmentally Significant Areas 

Section 9.5 

Special precautions and management activities are required for works 
in the vicinity of vegetation considered to have special significance.  
Such requirements include those detailed at Appendix 32.  Significant 
areas must be clearly marked on the Site prior to the commencement of 
construction activities in the area. 

Part C  
Flora and 
Vegetation 
Management 
Plan 
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3 Environmental Management System 

System Overview 

3.1.1 Governance documentation 

The Environmental Management System (EMS) is based on the requirements 
of the CPB Management System and has been specifically tailored to ensure 
compliance with Main Roads additional Environmental requirements. The 
Project Management Plan  provides more detail about ‘The Way We Operate’ 
and the process adopted to deliver against Main Roads overall requirements. 

The CPB Contractors management system is certified to conform to: 

� AS/NZS ISO 14001:2004 Environmental management systems – 
Requirements with guidance for use.  

Evidence of certification is included in Appendix B .  
The CPB Management System has been 
developed and implemented to ensure a consistent 
approach to project delivery.  The management 
system comprises the following components:  

� A Policy is a statement of strategic 
intent and commitment and defines 
the minimum mandatory 
requirements that CPB Contractors 
expects all levels of the 
organisation to comply with. 

� The Project Management Plan  
outlines how the Project will be 
managed and it is supported by a 
suite of functional management 
plans. 

� Procedures and Work Instruction specify how to undertake and control 
specific activities.  They also list accountable roles and the tools and 
knowledge to be used. Where appropriate and approved by the respective 
Business Unit functional manager, project specific procedures may be 
produced to reflect specific project circumstances. 

� Tools are preformatted documents such as forms and templates that are 
required to be completed as part of a Procedure.   

� Knowledge documents are reference material to provide context, additional 
information or guidance to a Policy or Procedure. 

� Business Applications are the software tools used to manage our business 
and support our operations. 

3.1.2 Environmental Management Plans (EMPs) 

Each project maintains an EMP (this document) that describes the actions to be 
taken by that project to comply with each Element and Expectation. The 
Project’s EMP must demonstrate that: 

� Contractual environmental requirements are being fulfilled 

� The Project is compliant with all relevant environmental legislation 

� The effect of environmental impacts on the community is minimised.  

3.1.3 Procedures, Knowledge and Tools 

A procedure describes the steps to be undertaken to complete an activity, the 
accountable roles and the tools and knowledge to be used. 

Tools are preformatted documents (forms and templates) used to collect 
specific data or information for a particular purpose. 

Figure 1 Figure 1: CPB Contractors 
Management System 
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Knowledge documents are reference material to provide context, additional 
information or guidance to a Policy or Procedure. 

Business Applications are the software tools used to manage and support our 
operations. 

Improvement 

In addition to specifying the day-to-day environmental management of a project, 
each EMP details activities to be performed to deliver continual improvement in 
environmental performance.  

Continual improvement is achieved through constant measurement and 
evaluation, audit and review of the effectiveness of EMP and adjustment and 
improvement, project environmental outcomes, and CPB Contractors EMS.  

This is a mandated requirements across all CPB contractor related projects.  

Figure 1 Figure 2 Continual Improvement Mechanism 

 

Interactions with Other Project Management Plans 

This EMP is part of an integrated set of project management plans. The table 
below sets out interactions of this EMP with the other management plans 
implemented on the Roe 8 Project. The specific linkages that exist between 
management plans are addressed thoroughly in Part B of this plan. 

  
PROJECT MANAGEMENT PLAN 

ENVIRONMENTAL MANAGEMENT PLAN 

Element of EMP Design Construction Safety Risk Commercial HR Community  
& Stakeholder 

Leadership, Accountability  
and Culture   �   �  

Planning   �  � �  

Legal and Other Compliance � � �    � 

Risk Management and Controls � � � �  �  

Change Management � � � � � � � 
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PROJECT MANAGEMENT PLAN 

ENVIRONMENTAL MANAGEMENT PLAN 

Communication, Consultation and 
Participation   �   � � 

Training and Competency   �   �  

Subcontractor and Supplier 
Relationships 

�  � � �   

Incident Management    �    � 

Emergency Planning and Response   � � � � � 

Document and Records 
Management 

� �  � � � � 

Auditing, Review and Improvement   � �    

 
�  Element (or subject) also addressed in other management plans 
�  Other plan directly interfaces with the Environmental Management Plan 
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4 Significant Environmental Hazards and 
Environmental Subplans 
This EMP also includes Environmental Sub Plans for Significant Environmental 
Hazards (SEH), and Environmental Sub Plans for Other Environmental 
Hazards. As with all Environmental Hazards, SEHs have been identified 
through the review and analysis of environmental reports, contractual 
documents, community and legal compliance requirements relating to the 
Project and professional experience. Each of the Sub Plans listed below will be 
regularly reviewed during construction as the project risks are reviewed. 

Environmental Hazards 
(Aspect) 

Associated Significant 
Environmental Impact (Risk) 

Environmental Sub Plans 
(Part C) 

Impacts associated with soil 
and water 

Decrease in water quality or 
quantity 

Soil and Water Management 
Plan 

Impacts on flora and vegetation Loss of or harm to flora Flora and vegetation 
Management Plan 

Impacts on fauna Loss of or harm to fauna Fauna Subplan 

Impacts associated with noise Noise disturbance to the 
community or environment 

Noise Subplan 

Impacts associated with 
vibration 

Vibration disturbance to the 
community or environment 

Vibration Subplan 

Impacts on heritage Loss or damage to heritage 
items or areas 

Heritage Subplan 

Impacts associated with 
contamination 

Disturbance to or mobilisation 
of contaminated materials into 
the environment  

Contamination Subplan 

Impacts associated with Acid 
Sulfate Soils 

Disturbance to, liberation of, or 
formation of Acid Sulfate Soils  

Acid Sulfate Soils Subplan 

Impacts associated with energy Increased greenhouse gas 
emissions 

Energy Subplan 

Impacts associated with 
hazardous substances 

Release of hazardous 
substances, impacting the 
environment (soil, water) or 
community 

Hazardous Substances 
Subplan 

Impacts associated with waste Incorrect disposal resulting in 
soil and water contamination, 
availability of disposal site 
capacity 

Waste Subplan 

Impacts on air quality Decreased air quality, impacting 
the environment or community 

Air Subplan 

Impacts associated with fire Habitat loss and impact to 
community 

Fire Subplan 

Impacts on wetlands Loss of wetlands and habitat, 
impacts to flora and fauna, and 
water quality / quantity 

Soil and Water Management 
Plan 
Flora and Vegetation 
Management Plan 
Fauna Subplan 

Impacts associated with light 
spill 

Impacts to habitat / fauna 
species resulting from light 
emissions 

Fauna Management Subplan 
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Environmental Hazards 
(Aspect) 

Associated Significant 
Environmental Impact (Risk) 

Environmental Sub Plans 
(Part C) 

Impacts associated with topsoil 
management and rehabilitation 

Poor rehabilitation outcomes, 
spread of weed species 

Flora and Vegetation 
Management Plan 
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Part B: Implementation 

5 Elements and Expectations 
The Environmental Management Plan is structured using a common set of Elements and Expectations: 

Element Key aspects for managing this function on the Project 

Expectation The high-level outcomes achieved as part of each Element 

 
This two-level hierarchy provides a consistent structure that is applied across all Management Plans on the Project. Those Elements are: 

� Element 1: Leadership, Accountability and Culture 

� Element 2: Planning 

� Element 3: Legal and Other Requirements 

� Element 4: Risk and Opportunity Management 

� Element 5: Change Management 

� Element 6: Communication and Consultation 

� Element 7: Training and Competency 

� Element 8: Subcontractor Relationships 

� Element 9: Incident Management 

� Element 10: Emergency Planning and Response  

� Element 11: Document and Record Management 
� Element 12: Auditing, Review and Improvement 
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 Leadership, Accountability and Culture 
Expectations How we will meet the Expectations  

(minimum requirements) 
Responsible  
Key Contributor 

Deliverables 

1.1 Environmental 
accountabilities, roles 
and responsibilities for 
managers, staff, 
employees and 
subcontractors are 
clearly defined, 
documented and 
communicated 

Roles and Responsibilities 
Environmental responsibilities are included in all Position Descriptions. Roles that 
carry specific environmental accountabilities (e.g. those that supervise or manage 
work with specific environmental risks) will contain more detailed environmental 
content. The environmental responsibilities contained in Position Descriptions are 
communicated to each person by their immediate supervisor upon commencing in 
their role. 
The project organisation chart depict lines of environmental responsibility, authority 
and accountability. The organisation chart will be revised in response to any changes 
in organisational conditions or structure. It is essential that all personnel associated 
with the project comply with requirements of all applicable environmental legislation, 
regulations, codes of practice and standards. The project environmental elements 
and expectations for this EMP, and the roles and responsibilities associated with 
these are detailed within Part B (Section 7) and Appendix C  of this EMP.  

P&C Manager 
Project Environmental 
Representative 
Line managers 

Position Descriptions 

1.2 Environmental 
leadership and 
commitment is 
demonstrated through 
measurable 
participation in 
environmental 
management 

Participation and Measurement 
All personnel in leadership roles on the Project participate in environmental 
management activities, including observations, incident reviews and HSE committee 
meetings. In addition, project management will: 
Regularly review environmental performance against Project KPIs and raise 
corrective actions to maintain or improve environmental performance as necessary 
Address pertinent environmental matters at communication forums. 

Alliance Manager 
Line managers 
Functional managers 
Supervisory staff 
Project Environmental 
Representative  

Measurement system 
output to include:  
Observation records, 
Incident reviews, 
HSE Committee meeting 
attendance (minutes), 
delivering toolbox talks 

1.3 Environmental 
expectations are clearly 
defined with 
appropriate reward and 
disciplinary processes 
in place. 

Environmental Policy 
The CPB Contractors Environmental Policy will be communicated in project 
inductions and prominently displayed at the Project.  
Project Environmental Rules 
The Alliance Manager and Project Environmental Representative will assist in 
development of “Project Rules” during Project start-up to address key environmental 
matters. These rules will be documented, communicated and prominently displayed 
at the Project and will be reviewed at least every six months.  
Any person who breaches these rules will be managed in accordance with CPB 
Contractors requirements for counselling, discipline and, if needed, termination. 

Alliance Manager 
All personnel 

Environmental policy 
displayed and 
communicated in site 
inductions 
Project environmental 
rules 
KPIs defined (Part A) 
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Expectations How we will meet the Expectations  
(minimum requirements) 

Responsible  
Key Contributor 

Deliverables 

Performance Targets 
Environmental performance targets for the Project have been identified in Part A of 
this document. The associated key performance indicators (KPI) include lead and lag 
indicators. Measurable targets have been set for each KPI and an applicable time 
frame nominated. The targets are in line with CPB Contractors Corporate and 
Business Unit targets.  

Alliance Manager 
Project Environmental 
Representative 

Monthly reports 

Managing Personal Performance 
Environmental performance goals will be set and reviewed for individuals with 
environmental leadership roles (refer to Element 1.1 above) during the performance 
and development review process.  

Alliance Manager 
Line Managers 

Performance and 
development reviews 
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 Planning 
Expectations How we will meet the Expectations  

(minimum requirements) 
Responsible  
Key Contributor 

Deliverables 

2.1 Adequate resources 
are provided to 
effectively implement 
the EMP 

Resources 
The Project budget includes sufficient allowances to implement the EMP, including 
people, technical environmental expertise, equipment, materials, training, plant, and 
infrastructure.  
The Project Environmental Representative is consulted in setting and revising 
(forecasting) the Project budget. 
Sufficient people are appointed to the Project to implement the EMP. 

Alliance Manager 
Commercial Manager 
Project Environmental 
Representative 
P & C Manager 

Project budget  
Project forecasts 
Organisational structure 
Training matrix 
Training schedule 

Environmental Monitoring 
The Project Environmental Representative is accountable for developing the 
Environmental Monitoring Schedule(s) prior to any works commencing on the project. 
The Project Environmental Representative will identify all equipment, equipment 
maintenance (including calibration) and personnel required to implement the 
schedule and ensure necessary allowances in the Project budget and forecasts. 
All environmental monitoring on the Project is planned according to the requirements 
of the Knowledge document Environmental Monitoring and is defined where relevant 
in the Environmental Subplans within Part C of this Plan.  

Project 
Environmental 
Representative 
 

Environmental Monitoring 
Schedule(s) 
Environmental Subplans 
Environmental input into 
Project budget 
Project forecasts 
 

2.2 Business systems are 
defined and 
established 

Define and set up IT Systems 
Applications required to management environment on the Project are defined and 
established prior to works commencing. Systems to be used include: 
� Synergy  - Reporting and recording all environmental incidents, audit results and 

corrective actions 
� Synergy  - To schedule all inspections and environmental monitoring activities 

and track completion of scheduled activities 
� SHE Risk Register  – To manage environmental risk registers 
� JD Edwards  (NGER module) to capture energy use and emissions, and water 

and waste data  
� Incite  – Records and documents management and archiving 
� Environmental Monitoring Spreadsheet  – To capture and analyse all 

environmental monitoring data. 

Project 
Environmental 
Representative 
 

Applicable business 
systems 
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Expectations How we will meet the Expectations  
(minimum requirements) 

Responsible  
Key Contributor 

Deliverables 

2.3 Environmental 
Subplans are prepared 
and maintained for 
Significant 
Environmental Hazards 

Identify Significant Environmental Hazards (SEH) 
Significant environmental hazards relating to the projects activities have been 
identified through the review and analysis of environmental reports, contractual 
documents, and community and legal compliance requirements relating to the Project 
and supported by professional experience of the assessor. The project SEH list in 
Part A is reviewed by the Project Environmental Representative at a minimum of 6 
monthly intervals. The review should be supported by the current environmental risk 
and opportunities identification and analysis assessment and project environmental 
performance.  

Project 
Environmental 
Representative 
 

Significant Environmental 
Hazards and 
Environmental Subplans 
listed in Part A  
Subplans contained in 
Part C 

Environmental Subplans  
Environmental Subplans (Part C) are reviewed for on-going relevance and accuracy 
by the Project Environmental Representative. The frequency of review is triggered by 
incident history, changes to the project, including contract variations, and 
management review requirements. 
Reviews are documented and records retained in the project document management 
system. 

Project 
Environmental 
Representative 
 

Reviews of SEH and 
environmental Subplans 
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 Legal and Other Requirements 
Expectations How we will meet the Exp ectations  

(minimum requirements) 
Responsible  
Key Contributor 

Deliverables 

3.1 Relevant legal, 
contractual and other 
requirements are 
identified and 
maintained in a legal 
and other obligations 
register 

Identifying Environmental Obligations 

The Project Environmental Representative has reviewed the Contract, construction 
methodology and program and identified all: 
� Contractual conditions specific to environmental management.  
� Regulatory approvals required and associated conditions. 
� Specific requirements of local, state and federal laws that are additional to the 

requirements of Project approvals using CPB Contractors’ online subscription to 
EnviroLaw. 

� Targets and objectives in CPB Contractors Business Unit or whole of CPB 
Contractors Business Plans. 

The sources and details of, and means of compliance with the above, are captured 
within an Environmental Obligations Register. 

Documentary evidence must be available to show that all owners of obligations have 
been informed of their responsibility and are in a position to deliver the obligation. 

Project 
Environmental 
Representative 
Alliance Manager 

Environmental Obligations 
Register(s) 

Business critical 
environmental obligations 
included in Project’s 
Rights and Obligations 
Summary 

Project Management Plan, 
insert reference to 
relevant section 

3.2 All necessary 
environmental 
approvals are obtained 
prior to commencing 
relevant works and 
surrendered on 
completion 

Obtaining and Surrendering Environmental Approvals 

Approvals required to deliver the project are obtained prior to the commencement of 
any activities relating to the scope of the approval. The timing to obtain each 
necessary regulatory approval is determined and included within the Project program 
linked to relevant activities.  

Details of all approvals and licences (including applications and decision notices 
where appropriate) are maintained in the Project’s Environmental Obligations 
Register. 

All regulatory approvals will be surrendered according to the requirements of the 
approval or, where not stated, as soon as practical following the completion of the 
activity to which the approval relates.  

An Environmental Obligations Register will be updated to include conditions 
associated with newly received regulatory approvals. 

Project 
Environmental 
Representative 
Engineers 

Alliance Manager 

Environmental approvals 
in program 

Environmental approval 
documentation 

Approval and licence 
conditions entered into 
Project’s Environmental 
Obligations Register 

Updated Environmental 
Obligations Register 

3.3 Work is planned and 
executed to ensure 
compliance 

Planning for Compliance 

The Project Environmental Representative is consulted upon commencement of 
development of all Construction Area Plans (CAPs) and Work Packs, and throughout 
their development. All controls necessary to ensure compliance are included in the 
CAPs and Work Packs and in the Environmental Subplans (Part C of this Plan). 

CAPs and Work Packs should include Site Environmental Plans that clearly shows 
the controls to be implemented. The Project program is updated to include new 
approvals determined to be necessary following the review of work plans. 

CAPs and Work Packs are reviewed by the Project Environmental Representative 
prior to the commencement of works described in their scope. 

Construction 
Manager 
Supervisors 

Engineers 

Project Environmental 
Representative 
Engineering Manager 

Reviewed WAPs and 
Work Packs by Project 
Environmental Rep 

Update project program 
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Expectations How we will meet the Exp ectations  
(minimum requirements) 

Responsible  
Key Contributor 

Deliverables 

3.4 Inspections, 
observations and 
monitoring are 
performed to ensure 
compliance is 
maintained 

Implementing Controls 
Controls required to achieve compliance, as detailed in the CAPs and Work Packs, 
will be implemented before relevant works commence.  
The Environmental Obligations Register contains an explanation, or link to an 
Environmental Subplan containing an explanation, of how compliance with each 
listed requirement is to be achieved and how the project will regularly demonstrate 
compliance with the requirement (if relevant). 

Supervisors 
Engineers 
Project Environmental 
Representative 

Engineered (physical) and 
administrative controls 
(e.g. procedures, forms, 
training) in place 
  

Inspections and Observations 
Controls are to be inspected regularly to ensure their ongoing suitability and 
effectiveness. Inspections and observations are planned and conducted according to the 
requirements of the Workplace Hazard Inspections and Observations Procedures. 
Inspections and observations are scheduled using Synergy. 
The outcomes of inspections are captured on the inspection checklists. Corrective 
actions are raised, tracked and closed out in the Synergy – Action Plan Module or 
through the inspection records (for actions closed out within 72 hours) for all controls 
found to be inadequate. 

Supervisors 
Engineers 
Project Environmental 
Representative  

Observation records 
Inspection schedules  
Inspection checklists 
Corrective actions in 
Synergy – Action Plan 
Module or inspection 
records  

Environmental Monitoring 
Environmental monitoring is carried out to confirm compliance with the conditions of 
environmental approvals and laws, and to provide early indication of potential adverse 
impacts to the environment or community. All monitoring is planned and conducted 
according to the requirements of the procedure Environmental Monitoring and as 
detailed in the Environmental Subplans (Part C of this Plan). 
Environmental monitoring results are interpreted to identify actual and potential non-
compliances and events that may result in nuisance, environmental harm, and 
unacceptable loss of amenity or community complaints. Corrective actions are taken 
immediately or are raised and managed using Synergy 

Project 
Environmental 
Representative 

Environmental Monitoring 
Schedule 
Monitoring records 
Calibration records 
Corrective actions 

3.5 All non-compliances 
are reported as 
incidents 

Reporting Non-Compliances 
All non-compliances are recorded and reported as incidents in the Synergy. This 
includes events involving an action being taken against the project by a regulator. 

Project 
Environmental 
Representative  
All personnel 

Incident reports 
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Expectations How we will meet the Exp ectations  
(minimum requirements) 

Responsible  
Key Contributor 

Deliverables 

3.6 All energy and 
greenhouse data are 
collected and entered 
into JDE 

Greenhouse and Energy 

All subcontractor fuel use to be collated and entered into the JDE NGER Module at 
the site level. 

The project will track subcontractor energy reporting. 

All relevant records relating to the reporting of NGER data will be retained with 
project records for seven years. 

Any NGER data to be reported to the Client will be extracted from JDE using the 
Business Intelligence Tool. 

All energy (fuels, oils, greases, gases, electricity, solvents) purchased by Leighton 
Contractors and processed through JDE are captured centrally at the Group level. 
If a project is not using CPB JDE, both invoiced and contractor energy use must be 
collated and entered into Synergy monthly by the Environment Manager. 

Project 
Environmental 
Representative 
Commercial Manager 
Alliance Manager 
 

NGER subcontractor 
register 
NGER data checklist 
Completed NGER 
subcontractor records 
Monthly HSE Statistical 
reports 

3.7 Personnel on the site 
have access to current 
versions of relevant 
legislation, standards 
and codes of practice 

Updates to Legislation, Standards and Codes of Prac tice 
Access to all relevant legislation will be available to personnel via EnviroLaw or other 
online resources (e.g. state or Commonwealth government websites or 
www.austlii.edu.au).  
Updates to legislation, standards and codes of practice will be reviewed to determine 
relevance. 
Work practices, the Environmental Subplans attached to this EMP, and 
Environmental Obligations Register will be altered where appropriate to ensure 
compliance and all affected personnel informed in a timely manner. 
Regulatory approvals will be obtained or amended as necessary, work practices 
altered to ensure compliance and all affected personnel informed in a timely manner. 

Business Unit 
Environmental 
Representative  

Project Environmental 
Representative 
 

Updates distributed 
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 Risk and Opportunity Management 
Expectations How we will meet the Expectations  

(minimum requirements) 
Responsible  
Key Contributor 

Deliverables 

4.1 Systematic processes 
are defined and 
implemented for 
identifying 
environmental risks 
and opportunities at all 
stages of the Project 

Identifying Environmental Risks and Opportunities 
Environmental risks and opportunities associated with activities, products and 
services of the project will be identified, recorded and tracked in the Project 
Environmental Risk and Opportunity Register. The Environmental Risk and 
Opportunity Register is an excel Spreadsheet contained in the Project Management 
System. Any environmental risks identified as critical will also be captured and 
monitored via the Project Risk Register contained.  
Environmental risks and opportunities are considered during all subsequent project risk 
assessments as per the Project Management Plan. This includes: 
� The Principal Risk Assessment conducted at bid stage for major tangible risks. 
� Safety/Environment-in-Design workshops conducted throughout the Project 
� Construction Area Plan (CAP) risk assessments 
� Work Pack risk assessments 
� Project Prestart Meeting 
The Environment Representative is involved in the Principle Risk Assessment and 
Safety/Environment-in-Design workshops and has approval authorities for all other 
risk assessment types (except for START/Restart Cards) to ensure environmental 
risks and opportunities are adequately raised and addressed. 
Environmental risks captured in the Project Risk Register will be reviewed at least 
quarterly. Review may be triggered in response to changes in construction phase or 
environmental management, which may influence risks. During the detailed design 
phase of the project, the risk register will be updated regularly as additional issues 
become apparent or are clarified. Where necessary, this EMP will subsequently be 
amended in order to adequately manage any environmental risks associated with the 
project.   

Alliance Manager 
Project Environmental 
Representative 
Engineering Manager 
Engineers 
Supervisors 

Environmental Risk and 
Opportunity Register 
Work Area Plan risk 
assessments 
Project Prestart Meeting 

4.2 Identified risks and 
opportunities are 
analysed and evaluated 
according to agreed 
criteria and recorded in 
a risk register 

Analysing Environmental Risks and Opportunities 
Each environmental risk and opportunity will be evaluated and assigned a rating which 
is determined using the consequence and likelihood criteria in the Risk Management 
Procedure. The influence of existing controls is considered in determining the risk 
rating. 
For each environmental risk: 
� An owner is assigned by the Alliance Manager, 
� Existing controls are recorded, including the owner of that control, and 
� The residual risk will be evaluated. 
 
 
Opportunities will be assessed to determine whether or not they can be implemented 
on the project and be based on a cost-benefit business case for the opportunity. 

Alliance Manager 
Risk owners 
Project Environmental 
Representative 
Engineers 

Environmental Risk and 
Opportunity Register 
Work Area Plan risk 
assessments 
Project Prestart Meeting 
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Expectations How we will meet the Expectations  
(minimum requirements) 

Responsible  
Key Contributor 

Deliverables 

Advice is sought from the Project Environmental Representative as necessary by the 
project team to ensure CAP, Work Pack and Site Environment Plan (SEP) risk 
assessments are as informed and accurate as possible. 

4.3 Environmental controls 
appropriate to the level 
of risk are identified, 
documented and 
implemented 

Identifying Adequate Controls  
If the risk rating returns a result of ‘medium’ or above, then additional controls 
sufficient to reduce the risk rating to ‘low‘ or an alternative acceptable level using cost 
effective designs and engineering and/or administrative controls are to be utilised. 
Residual risks with a high or extreme risk rating will be considered ‘significant’ and 
must be controlled using appropriate systems of work, including Environmental 
Subplans and project work procedure, along with available “hard controls”. Approval 
to proceed is required prior to commencing 
Accountability for the implementation of each control is assigned in the respective 
Sub plan and SEPs and a due date set for its implementation as appropriate. 
Controls are selected in consultation with the Project Environmental Representative 
to achieve the following, in order of preference: 
� Eliminate the risk by not performing the relevant activity 
� Substitute by performing the relevant activity in a way that presents a lower risk  
� Implement physical (engineered) controls (e.g. sediment basins, check dams) 
� Implement administrative controls (e.g. procedures, training, inspections). 

Risk owners 
Project Environmental 
Representative 
Alliance Manager 
Project Engineers 

Controls agreed 
(engineered or 
administrative) 

Implementing Controls 
Controls are implemented by the accountable person as specified in the Sub Plan or 
SEP by the due date. No activity is commenced until all relevant controls are 
implemented. 

Risk owners Controls in place 
(engineered or 
administrative) 

4.4 Feasible opportunities 
are implemented 

Implementing Opportunities 
Opportunities identified and for which a business case has been developed, are 
submitted to the appropriate member of the AMT for approval. Once approved, 
accountability for implementation of the opportunity is assigned and the opportunity is 
implemented. Environmental and cost benefits are recorded and reported in monthly 
reporting.  

Alliance Manager 
Opportunity Owner 

Monthly reports 
Case studies 

4.5 Identified 
environmental risks 
and controls are 
communicated to all 
relevant personnel 

Communications in line with Construction Planning 
The environmental risks, controls and accountabilities identified are communicated to 
all relevant personnel. This is achieved through the preparation and communication 
of the construction methodology, CAPs, Work Packs, SEPs, the conduct of 
Safety/Environment-in-Design workshops. 

Alliance Manager 
Engineers 
Project Environmental 
Representative 

Toolbox talk content and 
attendee records 
Pre-start meeting content  
Records of communications 
and meetings 
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Expectations How we will meet the Expectations  
(minimum requirements) 

Responsible  
Key Contributor 

Deliverables 

HSE Communications 
Environmental risks, controls and accountabilities are also communicated through 
delivery of HSE communications, including HSE Committee meetings, toolbox talks 
and pre-start meetings. 

Engineers 
Supervisors 
Project Environmental 
Representative  
Alliance Manager 
Health and Safety 
Manager 

Site induction content 
Toolbox talk content and 
attendee records 
Pre-start meeting content  
Records of communications 
and meetings 

Communication through Training 
Nominated administrative controls, including procedures and training, will be 
communicated through the delivery of training in their requirements. The planning 
and delivery of this training is provided according to the requirements of Human 
Resources Management Plan. 

Project 
Environmental 
Representative 
P&C Manager 

Training schedule 
Training matrix 
Training records 

4.6 Regular inspections 
and monitoring are 
conducted to check 
effectiveness of 
controls 

Inspections, Observations and Monitoring 
The processes for inspections, observations and monitoring are described in 
Element 3 of this EMP. 

Project 
Environmental 
Representative 
Alliance Manager 
Engineers 
Supervisors 

Observation records 
Inspection schedules  
Inspection checklists 
Corrective actions in 
Synergy 

4.7 Environmental risks 
and controls are 
regularly reviewed. 

Risk Review 
The relevance and adequacy of environmental risks and controls identified in this 
EMP, the Principal Risk Assessment, CAP and Work Pack risk assessments are 
reviewed and updated according to Project Management Plan. 

Alliance Manager 
Project Environmental 
Representative 
Engineers 

Environmental Risk 
Register  
Updated risk registers in 
CAPs and Work Packs 
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 Change Management 
Expectations How we will meet the Expectations  

(minimum requirements) 
Responsible  
Key Contributor 

Deliverables 

5.1 Changes to planned 
operations that have 
potential environmental 
consequences are 
identified 

Identifying Change 
Personnel promptly report any ‘medium’ or ‘major’ changes that could affect the 
environment and/or community  
A ‘medium’ or ‘major’ change could result from a change to design, plant (fixed and 
mobile), systems, personnel and work methods such that the absence of a 
considered review could compromise the project’s ability to comply with its 
obligations and/or result in an inadequate range of controls which could lead to an 
incident or result in community nuisance.  
A ‘medium’ change is one which includes permanent changes to Work Pack 
methodology or work conditions. A ‘major’ change is one which is site-wide or 
requires a revision of CAP’s. 
Personnel have received appropriate training to identify changes and apply change 
management processes. This includes all supervisory staff being informed of the 
need to have changes approved prior to commencing relevant works. 

Alliance Manager 
Project Environmental 
Representative  
Engineering Manager 
Engineers 
Supervisors 

Change Requests  
Training matrix 
Training records 
 

5.2 Risks associated with 
identified changes are 
assessed and 
controlled before 
changes are 
implemented 

Risks Associated with Change 
All proposed changes are documented, including the assessment of risks relating to 
the change. Key personnel affected by the change are involved in the risk 
assessment. All changes are requested or sponsored by a supervisor or manager, 
who then becomes the change owner. Input from environmental personnel is sought 
as necessary. 
The approach to risk assessment and the implementation of controls will follow the 
requirements of Element 4 of the EMP. 

Alliance Manager 
Change owner 
Supervisors 
Project Environmental 
Representative  

Change Requests 
Revised risk assessments  

5.3 All changes with 
environmental 
consequences are 
authorised before they 
are implemented 

Approvals of Change 
All change requests are approved by the supervisor or manager of the change 
owner, or as otherwise required by the project delegations, before any relevant work 
commences and a record is maintained. This must include any approvals associated 
with revised WAPs and Work Packs by the Project Environmental Representative. 

Alliance Manager 
Construction Manager 
Engineering Manager 
Project Environmental 
Representative  

Change Requests 

5.4 Controls associated 
with change are 
communicated to all 
affected personnel 

Communication of Change 
Affected personnel will be consulted and understand the effects of change before the 
relevant works commence. This is achieved through toolbox talks, daily pre-start 
meeting, HSE committees or forums arranged to specifically address changes. 

Change Owner 
Supervisors 

Toolbox talk material 
Pre-start meetings  
Attendance records 
Meeting minutes 

5.5 All changes to 
Ministerial Statement 
1008 management 
plans and this EMP are 
to be managed to 

Management Plan Change 
Reviews, revisions and amendments to Ministerial Statement 1008 management 
plans are to be captured in this EMP  
 

Project 
Environmental 
Representative  
Alliance Manager 

Change Requests 
Environmental 
Management Plan 
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Expectations How we will meet the Expectations  
(minimum requirements) 

Responsible  
Key Contributor 

Deliverables 

ensure environmental 
and legislative 
requirements are still 
met 

Change Management 
Procedure 
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 Communication and Consultation 
Expectations How we will meet the Expectations  

(minimum requirements) 
Responsible  
Key Contributor 

Deliverables 

6.1 External environmental 
stakeholders are 
identified 

Identifying External Stakeholders 
A comprehensive stakeholder analysis will be performed to identify external 
stakeholders and their interests in the environmental management of the Project. 
This will include community members and others who could be affected by the 
Project works, as well as government and environmental lobby groups. The 
Environment Representative will be involved in the analysis process.  

Community & 
Stakeholder 
Manager  
Project Environmental 
Representative  

Stakeholder register or 
database 
Stakeholder Analysis 

6.2 Relationships with 
external stakeholders 
are effectively managed  

Managing Relationships 
Activities performed to effectively manage relationships with external stakeholders 
include: 
� Identifying environmental risks that relate to stakeholder interests by considering 

the impacts to stakeholders (documented in Environmental Risk Register) 
� Determining suitable controls and activities to mitigate risks (general controls 

and activities documented in Environmental Risk Register, details in 
Environmental Subplans, CAPs, and Work Packs). 

� Performing inspections, audits, stakeholder engagement and monitoring 
activities to assess the effectiveness of controls 

Actively engaging stakeholders through open communication and involvement. 
The Alliance must provide a copy of the Environmental Management Plan to community 
or environmental interest groups on request. 

Project 
Environmental 
Representative  
Community & 
Stakeholder Manager 
Alliance Manager 
 

Environmental Risk 
Register  
Risk assessments in CAPs, 
Work Packs,  
Environmental Subplans 
and Procedures 
Audit reports 
Monitoring results 
Communications material 
Forums and opportunities 
for stakeholder 
engagement 

6.3 Internal consultative 
forums are established 
with regular meetings 
scheduled, conducted, 
documented and 
communicated 

Consultative Forums 
A schedule of communication forums will be developed which includes: 
� Managers’ meetings that are to address environmental matters at least monthly; 
� Environmental Toolbox Talks at least monthly; 
� Pre-start meetings prior to commencing a shift; 
The Alliance Manager will establish appropriate environmental interfaces with the 
Client and regulatory bodies. Records will be kept of all HSE communication 
activities (e.g. attendance records). The effectiveness of the meeting outcomes will 
be reviewed as required. 

Alliance Manager 
Project Environmental 
Representative  
H&S Manager 

Minutes of meetings 
Toolbox Talks 
Pre-Start meetings 
Attendance records 

Actions from Consultative Forums 
Actions arising from consultative forums are assigned and communicated to a 
responsible person and confirmed as being completed. 
The Project will identify, track and complete environmental related actions using 
Synergy – Action Plans Module.  

Community & 
Stakeholder Liaison 
Project Environmental 
Representative 

Synergy – Action Plans 
Module 

HSE Signs and Notice Boards 
Dedicated HSE notice boards will be prominently located and maintained with current 
environmental information.  

Project 
Environmental 
Representative 

Signs and notice boards 
installed with current 
environmental content 



 

 
 

Title: Management Plan Environmental 
ID: 81020-MPL-MN-0013 Version: 11.0 Date Published: 23/06/2016 
Management System  - Uncontrolled Document when Printed 

Page 34 of 204 

Expectations How we will meet the Expectations  
(minimum requirements) 

Responsible  
Key Contributor 

Deliverables 

6.4 Environmental 
complaints and 
enquiries are recorded 
and responded to 
appropriately 

Responding to Complaints and Enquiries 
All environmental related complaints will be classified according to the Incident 
Classification Matrix and recorded in Synergy. 
Complaints are treated as an incident and managed according to Element 9 of the 
EMP. Corrective actions are agreed and implemented, with accountabilities and time 
frames assigned. The complainant or enquirer is notified of the intended Project 
response once approved by the Alliance Manager. 

Community & 
Stakeholder 
Manager 
Project Environmental 
Representative 
Alliance Manager 

Incident records 
Records of 
communications 

Changes to Environmental Monitoring 
Environmental monitoring programs will be reviewed to address matters raised 
through valid complaints and consultations with stakeholders. Amendments to the 
monitoring program will be adequate to allow early identification of conditions that are 
likely to result in further complaints and/or exceedances. Data will be analysed to 
identify actual and potential impacts to the community, and corrective actions 
implemented. 

Project 
Environmental 
Representative 
Community & 
Stakeholder Manager 

Monitoring schedule 
Monitoring records 
Corrective actions in 
Synergy 

Client and Internal Notifications 
The Business Unit Environment Manager and Corporate Communications Manager 
are notified of complaints that have or are likely to generate media interest. 
The Client is notified according to the conditions outlined in the Contract.  

Alliance Manager Record of communication 
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Expectations How we will meet the Expectations  
(minimum requirements) 

Responsible  
Key Contributor 

Deliverables 

6.5 The effectiveness of 
internal and external 
stakeholder 
engagement is 
evaluated and 
improved. 

Evaluation of Internal and External Communications 
The effectiveness of internal communication and consultation activities will be 
formally reviewed as required. The effectiveness of external communication and 
consultation activities will be formally reviewed as required. The Project 
Environmental Representative participates in both of these reviews, which are led by 
the Alliance Manager and include the Community and Stakeholder Manager and 
Health and Safety Manager.  
The Project Environmental Representative will also regularly attend and review the 
effectiveness of forums and recommend changes to the scheduling or style of forum. 

Alliance Manager 
Community & 
Stakeholder Manager 
Project Environmental 
Representative  
H&S Manager 
 

Meeting minutes 
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 Training and Competency 
Expectations How we will meet the Expectations  

(minimum requirements) 
Responsible  
Key Contributor 

Deliverables 

7.1 All personnel have 
completed an induction 
containing relevant 
environmental 
information before they 
are authorised to work 
on the Project 

Inductions 
All personnel, subcontractors and visitors will undergo an induction before 
commencing work on-site. The induction addresses general and Project-specific 
environmental issues, including: 
� CPB Contractors’ environmental policy and procedures 
� How the EMP will be implemented on-site 
� High-risk environmental activities on the Project and their controls 
� What to do in the event of an environmental incident. 
� Details of the project EMS and its requirements.  
� Relevant information contained within the EMP and related documents, including 

significant environmental aspects of the project, impacts and controls.  
� Environmental objectives and targets for the job site.  
� Regulatory requirements including relevant provisions of environmental and 

heritage legislation, and associated staff responsibilities.  
� Incident reporting.  
� Emergency procedures and responses.  
� Potential consequences of non-compliance with specified operating procedures.  
An assessment will be conducted upon completion of the induction. 
All documents held for the purpose of tracking will be recorded in a document 
register to be maintained by the Environment Team, and records of induction and 
toolbox attendance will be retained for the duration of the project.   
Induction materials are reviewed at least annually and amended to reflect changes to 
Project environmental risks, the status of community relations and the occurrence of 
incidents. 
Environmental training provided during the induction will be supplemented with on-
going instruction provided to site personnel during regular ‘toolbox’ meetings. 
‘Toolbox’ meetings will address environmental management issues and the 
requirements of this EMP that are relevant to the subject workgroup. These meetings 
will also review lessons learned from any environmental incidents that have occurred 
during the preceding week and discuss precautions that the workgroup will 
implement to prevent the occurrence of future environmental incidents. 

Project 
Environmental 
Representative 
P&C Manager 
Health and Safety 
Manager 
 

Induction materials 
Training attendance 
records 
Completed induction 
assessments 

7.2 A training plan is 
developed and 
documented 

Identifying Training Needs  
Environmental training needs required to deliver this EMP are identified and 
documented within the Project’s training matrix. In populating the training matrix, the 
environmental training requirements for each role are addressed, including 
competency, needs and capability. 
The Project Environmental Representative will contribute to the development of the 
training matrix.  

Environment 
Representative 
P&C Manager 
 

Training matrix 
Performance and 
Development 
management plans 
Subcontractor agreements 
Subcontractor Start-Up 
Meeting minutes 
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Expectations How we will meet the Expectations  
(minimum requirements) 

Responsible  
Key Contributor 

Deliverables 

The performance and development management process provides an opportunity to 
identify and plan the delivery of training needs not provided in the training matrix, or 
that are necessary to aid in the development of the individual.  
Subcontractor training and competency responsibilities will be included in 
subcontractor agreements. 

Scheduling Training Needs 
A project training schedule will be developed to plan the delivery of training needs 
identified in the training matrix. Refresher training intervals will also be stated where 
applicable.  

P&C Manager 
Project Environmental 
Representative 

Training schedule 
Training records 
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Expectations How we will meet the Expectations  
(minimum requirements) 

Responsible  
Key Contributor 

Deliverables 

7.3 Personnel are trained 
and assessed 
according to the 
training plan 

Provide Training Resources 
All resources to deliver the training schedule, including personnel, equipment, 
funding and materials, will be allowed for in the Project budget.  

Alliance Manager 
Project Environmental 
Representative 
 

Project budget 

Delivery of Training 
All training identified in the training matrix will be delivered according to the training 
schedule. Training and development needs identified through the performance and 
development process will be achieved as per time frames nominated in individual 
plans. Personnel delivering environmental training must be deemed competent by 
the Project Environmental Representative or Business Unit Environment Manager.  

Alliance Manager 
P&C Manager 
Project Environment 
Representative 
 

Training records 

Training Evaluation and Review 
Training assessments and evaluation forms will be used to assess the effectiveness 
of training. Training evaluation and feedback will be reviewed and used to improve 
the quality of environmental training delivered on the Project.  
The training matrix and schedule will be completely reviewed at least annually or 
prior to the commencement of major new tasks. 

P&C Manager 
Project Environmental 
Representative 

Training evaluation forms 
Training matrix 

7.4 Training records are 
maintained and 
accessible to relevant 
personnel. 

Training Records 
Records of all training activities, including inductions, will be maintained. Records will 
include the name and role of the attendee, the name of the course and, where 
applicable, reference to the document controlled version of the material presented, 
and a copy of the assessment completed. 

P&C Manager 
Project Environmental 
Representative 

Training records 
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 Subcontractor Relationships 
Expectations How we will meet the Expectations  

(minimum requirements) 
Responsible  
Key Contributor 

Deliverables 

8.1 Selection processes 
ensure that 
subcontractors meet 
CPB Contractors’ 
minimum 
environmental 
requirements 

Subcontractor Selection and Engagement 
Subcontractors engaged on the project are required to undergo a thorough 
assessment prior to selection.  The Project Environmental Representative will be 
consulted on environmental requirements of subcontracts and the adequacy of 
proposed conditions. 
Subcontractors will be made aware of CPB Contractors’ environmental requirements 
during the tender process and Start-Up meetings.  

Commercial 
Manager 
Engineers 
Project Environmental 
Representative 
 

Subcontractor 
Agreements 

8.2 Planning requirements 
of all subcontractor 
work scopes are 
completed and 
communicated prior to 
commencing work 

Identify, Complete and Communicate Planning Require ments and 
Documentation 
The scope of work to be performed by each subcontractor is reviewed to determine 
whether it includes works for which project planning and environmental risk 
assessments have been completed. If so, the subcontractor is formally informed of 
all relevant risks and existing project documents, systems and procedures to be 
followed prior to commencing works (in addition to having been informed of these 
during the tendering process). These may include the contents of the construction 
methodology, CAPs, Work Packs, SEPs, and Environmental Subplans in this EMP. 
If the scope of works includes activities not already addressed in Project planning and 
risk assessment, then an appropriate risk assessment is performed and either existing 
documentation is revised or new documentation produced. The Project Environmental 
Representative should review this new documentation to ensure it meets project 
requirements. 
In either case, the subcontractor must be formally informed of all requirements prior 
to commencing works. 

Engineers 
Project Environmental 
Representative 
Commercial Manager 

Construction Area Plans 
(CAPs) 
Work Packs 
SEPs 
Records of subcontractor 
notification  

8.3 Compliance 
requirements for high 
risk environmental 
activities are identified 
and enforced 

Compliance requirements 
For high risk environmental activities, the Project Environmental Representative will 
review the subcontractor’s scope of works with the supervising Engineer and: 
� Identify any new issues relevant to the subcontractor’s scope of works;  
� Identify any additional compliance requirement not captured; 
� Identify necessary approvals not already in place and obtain those approvals 

prior to any works commencing; 
� Update the relevant Environmental Subplans, SEPs, and Environmental 

Obligations Register with details new approvals and their conditions. 
The Project Environmental Representative will review the CAP and Work Packs, for 
high risk environmental issues. 
The subcontractor will be informed of all relevant environmental issues/risks and 
controls, procedures and documents to be followed and implemented in order to 
achieve compliance during the tendering process. This will be reinforced during the 
Start-Up meeting. 

Engineers 
Project Environmental 
Representative 
Commercial Manager 

Records of subcontractor 
notification 
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Expectations How we will meet the Expectations  
(minimum requirements) 

Responsible  
Key Contributor 

Deliverables 

The subcontractor will be informed of the requirement to provide all relevant data 
relating to their works as per the National Greenhouse and Energy Reporting Act 2007 
(Cth). 

8.4 Subcontractor 
documentation is 
submitted and 
reviewed to meet 
Project requirements 

Documentation Preparation and Review 
The subcontractor will provide CPB Contractors with all required environmental 
documentation prior to commencing work on the Project as described in the 
executed agreement, including any requirement to produce an Environmental 
Management Plan. Any further requirements will be agreed by the Commercial 
Manager and the Project Environmental Representative. 

Project 
Environmental 
Representative  
Engineer 
Commercial Manager 
 

Subcontractor 
environmental 
documentation 
 

8.5 Changes to the scope 
of work are managed as 
a Project change 

Manage Changes/Variations 
Changes and variations to subcontractor scopes of work will be assessed as a 
change according to the requirements of Element 5 of the EMP. Documentation will 
be amended accordingly. 

Commercial 
Manager   

Engineers 
 

Change Requests 
 

8.6 Subcontractors 
actively participate in 
environmental 
management and 
training on the Project 

Subcontractor Environmental Participation 
Subcontractors will participate in HSE communication forums and monitoring 
activities, as a minimum, including: 
� Project induction; 
� Scheduled HSE management meetings, toolbox talks, pre-start meetings, HSE 

committees (as required); 
� HSE observations, inspections and audits; 
� Incident investigations (as required);  
� Development or review of safe work systems SEPs (as required). 

Commercial 
Manager 
Project Environmental 
Representative 
Subcontractors 
Engineers 
 

Attendance records 
Monitoring records 
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Expectations How we will meet the Expectations  
(minimum requirements) 

Responsible  
Key Contributor 

Deliverables 

Subcontractor Training 
Subcontractors will undergo all necessary environmental training including any 
required by the Project. The required training will be determined by reviewing the 
training matrix relative to the scope of work and roles being filled or supplied by the 
subcontractor. The delivery and management of training will be as per Element 7 of 
the EMP. 

Subcontractor 
Project Environmental 
Representative  

Subcontractor training 
records 

8.7 Subcontractors are 
reviewed to assess 
their performance and 
compliance with our 
minimum 
environmental 
requirements. 

Subcontractor Audits and Reviews 
Subcontractors will be regularly inspected and observed for environmental 
performance as per Element 3.4 of this EMP. 

Project 
Environmental 
Representative 
Engineers 
Supervisors 

Audit reports 
Inspection and monitoring 
records 
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 Incident Management 
Expectations How we will meet the Expectations  

(minimum requirements) 
Responsible  
Key Contributor 

Deliverables 

9.1 All incidents are 
followed by appropriate 
response and 
notification 

Incident Response 
The immediate response to all incidents is to make the area safe and undertake 
measures to prevent further environmental harm. An assessment will be made in 
consultation with the Project Environmental Representative to ensure that responses 
do not result in further harm.  
Initial Incident Notification 
The Alliance Manager/Construction Manager and Project Environmental 
Representative are to be notified immediately  of all Class 1 and Class 2  
environmental incidents, and PL1 and PL2 . Where a reporter is uncertain as to 
whether an incident falls into the category of either a Class 1 or Class 2  incident, the 
reporter should conservatively treat the incident as a potential Class 1 or Class 2  
incident and report it as such. 
All environmental incidents (including near misses) must be reported to the Site 
Environment Team using the Environmental Incident Report Form. All Class 1 and 
Class 2, PL1 and PL2  incidents are to be reported to the Construction Manager and 
Environment Team immediately. Class 3 incidents are to be reported within 12 hours  
of the incident occurring. 
The Project Environmental Representative is also to be notified of any actual Class 3 
environmental incident, procedural or legal breach. Class 3 incidents  are to be 
reported within 12 hours  of the incident occurring. 
The three classes of significance into which environmental incidents are categorised 
are defined in Appendix E  – the Alliance Environmental Incident Notification.  
The Client is notified of all environmental incidents as per the agreed contractual 
arrangements. Environmental incidents will be reported to regulators in accordance 
with the requirements of local, state and federal government regulations. 
Depending on the location of a Class 1 incident, the Environment Manager will also 
notify authorities and land managers, where appropriate, such as:  
� Alliance Management Team members  
� DER  
� OEPA  
� DoEE  
� Local government authorities  
� DAA  
� DFES  
� Noongar representatives. 
 
Preserve the Incident Scene 
Scenes of environmental Class 1 and 2  incidents and PL1’s  are to be preserved 
until the incident investigation team has collected relevant data and evidence (see 
below).  

Alliance Manager 
Project Environmental 
Representative 
Community & 
Stakeholder Manager 
Engineers 
Supervisors 

Records of incident 
notifications 
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Expectations How we will meet the Expectations  
(minimum requirements) 

Responsible  
Key Contributor 

Deliverables 

9.2 All incidents are 
entered and managed 
in Synergy 

Incident Classification and Reporting 
Environmental incidents will be classified using the Incident Classification Matrix by 
the Project Environmental Representative in consultation with the Alliance Manager.  
All environmental incidents, including community complaints, will be reported using 
the Synergy within three calendar days. 
Root causes will be identified and recorded in Synergy for all Class 1, 2 incidents and 
HPIs (and optionally for Class 3 incidents). 
All statutory notices received from regulators, including penalty notices and fines, will 
be entered as Environmental Legal Issue incidents upon receipt.   

Project 
Environmental 
Representative  
Alliance Manager 
 

Incident records 
Root cause coding 

9.3 Incident investigations 
are conducted 
appropriate to the type 
of incident 

Project Incident Investigations 
All incidents will be investigated according to company procedures. The level of 
investigation needed will depend on the incident classification. Corrective actions, 
including those required to help prevent future incident occurrences, are a key 
outcome of incident investigations.  
Incident investigation reports are to be uploaded to Synergy. 
Investigations must take place as soon as possible after the incident has occurred. 
All incident investigations are to focus on identifying the causes of the incident so that 
appropriate remedial and preventative control measures can be identified and 
implemented.  
Incident Cause Analysis Method (ICAM) investigation will be undertaken if an actual 
or potential Class 1 incident occurs. In the event of an actual or potential Class 2 or 3 
incident, a minor investigation will be undertaken. The exception to this is Class 3 
spills if considered by the Environment Team as minor and unpreventable (e.g. 
hydraulic hose blow of less than two litres on previously disturbed land).  
The depth of investigation, the composition of the investigation team and the 
reporting requirements will vary subject to an assessment of the actual and potential 
consequences of the incident. The level of investigation must be driven by the 
potential consequences. On completion of the investigation, findings and 
recommendations will be distributed to the relevant site crews for discussion at a 
toolbox meeting. Recent incident reports will be displayed on site notice boards.  
All incidents and the results of the subsequent investigation are to be tabled and 
reviewed at the next Safety Health and Environment committee meetings. 
Statutory Authority Investigations  

Before any staff member is questioned by officers of a statutory authority they will 
endeavour to consult the Alliance Manager to determine whether Legal Counsel is 
needed. 
Regulatory inspectors must be given appropriate assistance during their own 
investigations. 

Alliance Manager 
Project Environmental 
Representative  
Supervisors 
Engineers 

Incident investigation 
reports 

9.4 All personnel 
conducting incident 

Incident Investigation Teams Competent and Trained Alliance Manager  
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Expectations How we will meet the Expectations  
(minimum requirements) 

Responsible  
Key Contributor 

Deliverables 

investigations are 
trained to competently 
perform the task 

The selection of the investigation team will be up to the Alliance Manager and will 
depend upon the severity of the incident, and the availability of experienced 
personnel. However, the investigation team does need to have a mix of both 
Operational and HSE Staff. 
The following should be considered when selecting an investigation team: 
� Statutory requirements; 
� CPB Contractors Corporate requirements; 
� Technical specialists with an understanding of the work process; 
� Administrative Support; 
� Mix of skills and experience; 
� Potential conflict of interest for any proposed member. 

9.5 Corrective and 
preventive actions are 
taken after incidents 
and lessons are shared 
with other projects 

Corrective & Preventive Actions 
Following an incident, corrective and preventive actions will be identified, assigned to 
the appropriate person/s and closed out according to set time frames. Time frames 
are set to ensure damage incurred is rectified and any chance of recurrence is 
eliminated as soon as practicable. 
Synergy will be used to assign and track corrective actions. All corrective actions will 
include reference to the relevant incident record for ease of tracking.  
All corrective / preventive actions identified for incidents, complaints and non-
conformance audit results are to be recorded in a Corrective Actions Register by the 
Site Environment Team. The register will be checked weekly by the Environment 
Manager to ensure that corrective actions are completed. The register is to include 
the following details:  
� date & location of incident / complaint / non-conformance  
� details of incident / complaint / non-conformance  
� actions taken to control the incident / complaint / non-conformance and prevent 

future occurrence 
� time and date by which the corrective action will be completed (unless ongoing)  
� appropriate sign-off, indicating that the incident / complaint / non-conformance 

was investigated and followed up appropriately. 

Alliance Manager 
Project Environmental 
Representative 
 

Corrective action records 
on Synergy 

HSE Alerts 
HSE Alerts will be submitted for all Class 1 and 2 incidents and HPIs to the Alliance 
Manager and Business Unit Environment Manager for distribution outside of the 
project team. HSE Alerts will also be raised for all other incident types at the 
discretion of the Project Environmental Representative, Alliance Manager or 
Business Unit Environment Manager. 

Project 
Environmental 
Representative 
Alliance Manager 

HSE Alerts 

9.6 High potential and 
repeat incidents are 
regularly reviewed by 

Each month the Project Environmental Representative will, as a minimum, identify 
trends in incidents (as a minimum, all Class 1 and 2 incidents and HPIs) and trends 
in root causes to suggest the nature of preventative actions which are warranted. The  

Project 
Environmental 
Representative  

Monthly project reports 
Corrective actions 
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Expectations How we will meet the Expectations  
(minimum requirements) 

Responsible  
Key Contributor 

Deliverables 

the project 
management team 

will approve actions to address incident occurrences and incident and root cause 
trends. Actions will be managed using the Synergy. 

Alliance Manager 
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 Emergency Planning and Response 
Expectations How we will meet the Expectations  

(minimum requirements) 
Responsible  
Key Contributor 

Deliverables 

10.1 Potential emergencies 
are identified using a 
formal risk assessment 
process 

Identifying Potential Emergencies 
Risk assessments conducted in accordance with Element 4 of the EMP are used to 
identify potential emergencies on the Project. Activities found to have an 
environmental consequence of 4 or 5 as per the definitions for environmental 
consequence contained within the CPB Contractors Risk Management Protocol will 
be considered potential emergencies. 

Alliance Manager 
Project Environmental 
Representative 
 

Environmental Risk 
Register  
Principal Risk Assessment 
 

10.2 Emergency response 
plans and procedures 
are developed and 
regularly reviewed 

Emergency Response Plan 
An Emergency Response Plan that addresses all identified potential environmental 
emergencies with specific emergency procedures for each different potential 
emergency will be developed. The plan will address or include the following: 
� Nominated and trained emergency coordinator and emergency wardens  
� Explanation of communications to be performed during an emergency 
� Explanation of what a crisis is as compared to an emergency and what to do in 

the event of a crisis 
� The details of emergency services contacts 
� Emergency assembly locations 
� A detailed location map showing the site in relation to local public roads 
� A detailed site layout diagram 
� Information about personnel and facilities available to help emergency services 
� Specific emergency procedures for each potential emergency identified that aim 

to protect human health and environmental values, including assessment of 
resources required to respond to that emergency 

� Post-emergency actions. 
The Emergency Response Plan will be updated at least annually or when there are 
significant changes to project activities or in response to revised and new risk 
assessments. 

Alliance Manager 
Project Environmental 
Representative 
H&S Manager 

Emergency Response 
Plan and procedures 
 

10.3 Adequate resources 
are provided to 
effectively implement 
emergency response 
plans and procedures 

Emergency Response Plans Adequately Resourced 
Resources required to implement the Emergency Response Plan will be available on 
the Project and be maintained. 
Necessary resources include but are not limited to: 
� An emergency coordinator and emergency wardens; 
� Spill response kits; 
� Firefighting equipment; 
� Barricading; 
� Vehicles. 

Alliance Manager 
Project Environmental 
Representative 
H&S Manager 

Project resources for 
Emergency Response 
Plan and procedures 
 

10.4 Environmental 
emergency response 
drills are conducted 

Environmental Emergency Response Drills Alliance Manager Emergency response drill 
records 
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Expectations How we will meet the Expectations  
(minimum requirements) 

Responsible  
Key Contributor 

Deliverables 

Environmental emergency response drills will be conducted at least every six 
months. The emergency scenario of the drills will be rotated to avoid repetition and 
be relevant to the activities occurring at the time. 
Records will be kept of the results for all drills. 
Where testing and evaluation shows a deficiency in either emergency preparations or 
the Emergency Response Plan, appropriate corrective and preventive actions are 
taken and raised and managed using Synergy.  

Project Environmental 
Representative  
Health and Safety 
Manager 

Corrective action records 
in Synergy  
 

10.5 Employees, 
contractors and 
visitors are given 
appropriate emergency 
response training. 

Emergency Training 
Emergency coordinators and wardens are trained to implement the emergency 
response plans. Specific training requirements will be identified and captured within 
the training matrix and will be delivered according to company procedures.  
Visitors are informed of requirements during the visitors’ induction. 
General Workforce Training and Awareness 
All personnel and subcontractors will receive training to inform them of their roles and 
responsibilities in the event of an emergency. This training and awareness will be 
provided during Project induction.  

P&C Manager 
Project Environmental 
Representative  
Health and Safety 
Manager 

Training matrix 
Training schedule 
Training and induction 
records 
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 Document and Record Management 
Expectations How we will meet the Expectations  

(minimum requirements) 
Responsibilities  
Key Contributor 

Deliverables 

11.1 Current versions of all 
relevant documents 
and records are 
available and 
controlled. 

The Project must ensure that all documents and records referred to and required to 
implement the EMP, including the plan are controlled and maintained according to 
CPB Contractors requirements. This includes but is not limited to all: 
� Management plans & Procedures 
� Knowledge and Tools 
� Templates (e.g. audit template, training matrix) 
� All electronic records saved in electronic databases such as Synergy, ChemAlert 

etc. 
Reviews, revisions and amendments to Ministerial Statement 1008 management 
plans and this EMP are to be managed in accordance with Change Management 
(Element 11) 
Document Types 
The types of records to be generated on the Project that are to be stored and 
maintained include: 
� Environmental monitoring results - 30 years from the date of any incident or 

completion of the Project, whichever is later 
� Complaints and enquiries received - 7 years from completion of the Project 
� Notifications received by regulators - 30 years after the completion of the project 
� Audit reports - 7 years from completion of the Project 
� Completed inspections and observations - 30 years from the creation of the 

record 
� Waste tracking certificates - 7 years from the creation of the record 
� Training records - 7 years from the end of the employee’s employment 
� Incident reports - 30 years from the creation of the record 
� Calibration records for monitoring equipment 
� Monthly reports and Meeting minutes - 7 years from completion of the Project or 

from the date on which work was last performed on the Project 
� Records as required under the National Greenhouse and Energy Reporting Act 

2007 - 7 years from the creation of the record 
� HSE Alerts 
Any editing and access restrictions to environmental documents and records and 
who has authority to dispose of nominated documents and records comprise: 
� Project Environmental Representative to authorise the disposal of any 

environmental documents or records. 

Project 
Environmental 
Representative  
Alliance Manager 

Controlled and maintained 
documents and records 
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Expectations How we will meet the Expectations  
(minimum requirements) 

Responsibilities  
Key Contributor 

Deliverables 

11.2 Relevant documents 
and records will be 
maintained using 
corporate business 
applications and 
systems 

Relevant environmental documents and records generated on the Project will be 
stored and managed using Incite with the following exceptions: 
� Environmental monitoring data will be managed and stored using the Project 

drive 
� Whole of CPB Contractors environmental performance data will be managed 

and stored in JDE, including Water, Waste and Energy and Greenhouse Gases 
� Incident reports and corrective actions will be stored and managed using 

Synergy 
� Risk registers will be retained in excel spreadsheet. 
During regular progress meetings, environmental incidents and non-compliances will 
be discussed and reported on. Records will be maintained as required by this EMP 
and by project permits, approvals and licenses. Specifically, records to be maintained 
include (as appropriate):  
� records of environmental training and induction  
� environmental incident reports  
� environmental inspection reports  
� toolbox meeting minutes  
� records of equipment (including vehicle) wash down and maintenance.  
All documents held for the purpose of tracking will be recorded in a document 
register to be maintained by the Environment Manager. 

Alliance Manager Controlled and maintained 
documents and records 

11.3 Monitoring and 
environmental 
checklists will be 
maintained 

Site supervisors for construction activities are required to inspect the work site, 
laydown areas and project area boundary on a daily basis and take any corrective 
action immediately in order to maintain those areas in a safe, acceptable condition 
and to ensure environmental compliance. 
The Site Environment Team shall monitor each element of the construction process 
to ensure that appropriate environmental protection / procedures are in place. The 
Environment Team will conduct unannounced inspections, as well as repeat daily 
inspections of activities considered to have a high risk of resulting in an 
environmental incident. Weekly Environmental Checklists  will be completed by a 
representative from the Environment Team to ensure that implementation and 
assessment of compliance with the EMP is being achieved. These checklists will be 
used to identify corrective actions.  
 
 
 
Generally, monitoring requirements shall include:  
� recording of information to track performance.  
� inspection and monitoring of environmental controls on site via weekly and 

monthly environmental monitoring using environmental checklists.  
� assessment of the level of conformance with objectives and targets.  
Detailed monitoring requirements are provided for each relevant environmental and 
heritage factor in each Sub Plan, within Part C of this EMP. 

Environment 
Manager 
Site Supervisors 
Construction Manager 

Site inspection records, 
Weekly environmental 
checklists 
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 Auditing, Review and Improvement 
Expectations How we will meet the Expectations  

(minimum requirements) 
Responsible  
Key Contributor 

Deliverables 

12.1 Environmental 
performance trends are 
identified and 
corrective actions are 
implemented as 
required 

Performance Trends 
Environmental performance will be reviewed and reported at least monthly  to identify 
trends. Performance will be assessed against both lead and lag measures and relative 
to specific targets agreed as per Expectation 1.3 of the EMP, and in the subplans in 
Part C. Action plans will be developed to improve performance as required, corrective 
and preventative actions will be managed using the Synergy – Action Plan Module. 

Alliance Manager 
Project Environmental 
Representative 

Monthly reports 
Corrective & Preventative 
actions in Synergy – 
Action Plan Module 

12.2 A monthly 
environmental report is 
produced and 
distributed 

Monthly Reporting 
A monthly environment report will be prepared for the Alliance Manager, the Alliance 
Management Team and the Board for inclusion in the monthly project report. This 
report will include the following: 
� Analysis of performance against project, business unit and corporate 

environmental targets as per Section 3 Part A of this EMP 
� Analysis of performance against targets set in the Environmental Subplans, 

including monitoring results  
� Details of each environmental incident on the project for that period including 

actions taken and outstanding 
� Confirmation that the EMP is compliant with the project EMS by referring to the 

number and results of inspections, audits, observations and monitoring 
� Confirmation that the NGER procedure has been implemented during the month 
� Review and report on compliance with this CEM 
� Any environmental innovations implemented on the project and 

recommendations for improvement of the project EMS 
� Environmental Management Performance 
� Environmental Incidents 

Project 
Environmental 
Representative 
 

Monthly environment 
report 

The Monthly HSE Statistical Report in Synergy will be completed and approved by 
the Alliance Manager. This includes reporting on the currency of the EMP, 
compliance with the EMP and issues and initiatives arising during the period 

Alliance Manager Monthly HSE Statistical 
Report 

12.3 Regular management 
reviews are conducted 
to determine the 
continuing suitability, 
adequacy and 
effectiveness of the  
Environmental  
Management System 

The Project must conduct formal management reviews to assess the adequacy of the 
Environmental Management System as part of its annual management system 
reviews. The outputs of the review will be incorporated into the EMP. 
That review must take into account the results of: 
� Audits undertaken; 
� Communication, participation and consultation; 
� Relevant communication including complaints from external stakeholders; 
� The perform of the Project; 
� The extent to which the objectives and targets have been met; 
� The outcomes of incident investigations and any corrective actions; 
� Changes to legislation; 

Alliance Manager 
AMT 
Project Environmental 
Representative  
 

Management review 
report 
Actions in Synergy  
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Expectations How we will meet the Expectations  
(minimum requirements) 

Responsible  
Key Contributor 

Deliverables 

� Actions from previous management reviews and recommendations for 
improvement. 

12.4 Audits are undertaken 
to ensure compliance 
with the requirements 
of the EMP 

Compliance with Environmental Management Plan 
Regular audits and reviews will be conducted to confirm compliance with the EMP 
and associated Obligations. 
A schedule of audits and reviews will be developed and maintained, and may 
include: 
� Project planning/Start Up reviews (conducted by Business Unit HSE Manager or 

delegate) 
� Project mobilisation audits (conducted by Business Unit HSE Manager or 

delegate) 
� Subcontractor audits (for subcontractors performing high risk activities) 
� High-risk activity audits 
� Environmental Management Plan audits (conducted by Business Unit 

Environment Manager or delegate) 
� Compliance and Legislative audits (conducted by BUEM or competent 3rd 

party). 
Action plans and follow-up actions will be developed to improve performance as 
required. Necessary corrective actions will be managed using Synergy. 
Tender auditing requirements include auditing against the commitments outlined in 
this EMP will be undertaken as follows:  
� six-monthly  system audits of the EMS, environmental approvals and 

compliance procedures  
� quarterly on-site EMP compliance audits  
� audits of key Contractors’ environmental management  
� daily and weekly work area inspections  
� any audit schedule required by approved management plans.  
Following each audit, copies of relevant corrective action requests and general 
recommendations will be supplied to the Construction Manager. Corrective action 
requests with the approval of the Construction Manager will be actioned within the 
timeframe set. The Construction Manager is responsible for ensuring that the items 
listed for attention are actioned. 

Alliance Manager 
Business Unit 
Environmental 
Management 
Representative  
Business Unit HSE 
Manager  
Construction Manager 
 

Audit reports  
Corrective actions in 
Synergy 
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Expectations How we will meet the Expectations  
(minimum requirements) 

Responsible  
Key Contributor 

Deliverables 

12.5 Review and revision of 
EMP 

This EMP will be reviewed and updated as required to ensure that it continues to 
meet the requirements of relevant environmental legislative requirements. The 
document will be formally reviewed annually or more regularly in response to any of 
the following triggers:  
� revisions are made to any of the management plans required by conditions of 

approval for the project. This EMP will consequently be reviewed and revised 
where necessary to ensure that management measures outlined in this 
document are consistent with these management plans.  

� identification of opportunities for improvement.  
� recommendations arising from audits.  
� changes occur to site operations or activities.  
� there is a change in any relevant legislation.  
EMP auditing, review and improvement requirements are detailed further in 
Section 5.3 and Part B, Section 5 (Element 12) of this EMP. Any changes made to 
this EMP must be cross-referenced against the management plans required by 
approval conditions  for the project to ensure that content of the EMP is consistent 
with these plans and does not conflict with the statutory obligations resulting from 
those plans.  
Document and record management required under this EMP is detailed in Part B, 
Section 5 (Element 11).  

Alliance Manager 
Environmental 
Management 
Representative  
Business Unit  
Business Unit HSE 
Manager  
 

Reviewed or revised  
EMP, in accordance with 
document and record 
management procedures 

12.6 All audits are 
undertaken by suitably 
qualified and 
experienced personnel 

Auditor Competency 
Persons conducting audits and reviews will be suitably experienced and qualified. 
There are two levels of internal auditor that can be obtained, these being Auditor and 
Lead Auditor. A mix of general education, specific auditor training and work 
experience are considered in determining the level of auditor. Auditors must be 
approved by the Business Unit Environment Manager. 

Business Unit 
Environmental 
Management 
Representative 

Training records 
 

12.7 Audit will be 
undertaken in 
accordance with 
Ministerial Statement 
1008 requirements 

Auditing will also be undertaken in accordance with the Compliance Assessment 
Plan prepared as a requirement of Ministerial Statement 1008, Condition 4. The plan 
requires annual assessment of compliance with Ministerial Statement 1008. To 
ensure assessments of compliance status address implementation of the plans 
prepared under the Ministerial Statement, performance against these plans will be 
reported in the annual Compliance Assessment Report (CAR) required by condition 
4-6 of Statement 1008. CARs will address the compliance period from 2 July to 1 
July with each report submitted to the CEO of the OEPA by the annual date of 2 
October following the conclusion of the compliance period. 
The auditing and reporting requirements for each Ministerial management plan and 
survey will be implemented and are further detailed within the Subplans provided in 
Part C of this EMP. 
Unscheduled audits may be undertaken in the event that a situation arises where 
environmental non-compliance indicates such a need (e.g. unauthorised clearing) 
Unscheduled audits may also be carried out by relevant government regulators. 

Alliance Manager 
Environmental 
Management 
Representative 
Business Unit  
Business Unit HSE 
Manager  
Construction Manager 
 

Compliance Assessment 
Plan (submitted to the 
OEPA) 
 
Corrective actions in 
Synergy 
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Expectations How we will meet the Expectations  
(minimum requirements) 

Responsible  
Key Contributor 

Deliverables 
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Part C: Environmental Aspects and Impacts 

1. Soil and Water Management Plan 

Scope 

This Plan addresses the use of water on the project and the management of 
impacts to water quality and/or quantity  that may be caused by Project 
activities and that have the potential to adversely affect water availability, the 
environment and/or community. 

Activities conducted on the project that has the potential to impact water quality 
and/or quantity is provided below. These have been extracted from the project 
Public Environmental review (PER) and project environmental risk 
assessments: 

Table 4 Table 4: Activities, Hazards and Risks 

Project Activity  Environmental Hazard  Environmental Risk  

Water quality   

Clearing and grubbing Increased sediment load in 
run-off waters 

Impacts to aquatic fauna and flora 
Water quality negatively impacted 

Excavation of cuttings and 
placement of fill and other 
earthworks 

Damage to 
watercourse/waterway 
Erosion and sedimentation 
into surface waters 

Impacts to aquatic fauna and flora 
Fragmentation of fauna habitat 
Water quality negatively impacted 
Effects on macro invertebrate 
communities / other fauna due to 
changes in water quality 

Stockpiling of spoil / other 
materials 

Increased sediment load in 
run-off waters 

Impacts to aquatic fauna and flora 
Water quality negatively impacted 
Potential for dust to be blown off 
site (impacting community / flora 
& fauna) 

Concreting Discharge of contaminated 
water 

Water quality negatively impacted 

Washdown practices  Discharge of contaminated 
water 

Water quality negatively impacted 
via surface runoff or percolation 
to groundwater 

Surfacing / asphalting Accidental spill, causing 
potential contamination to 
watercourse / waterway 

Water quality negatively impacted 

Storage and use of flammable 
and combustible liquids and 
solids 

Spills Water quality negatively impacted 

Operation of a concrete 
batching plant 
Dust suppression 

Use of water Unnecessary load on water 
resources contributing to 
resource availability 

Discharge of water detained on 
site following rainfall 

Discharge of sediment laden 
water 

Water quality negatively impacted 

Loading / transport of materials Tracking sediment onto roads, 
sediment to waterways 
Mobilisation of materials / dust 

Impacts to community / flora and 
vegetation 
Water quality negatively impacted 
Decreased air quality 
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Project Activity  Environmental Hazard  Environmental Risk  

Water quantity / distribution   

Vegetation clearing Increase in surface water 
runoff generation from a 
cleared catchment 

Impact to surface water 
movement / distribution  

Excavation of road cuttings and 
piling 

Localised alterations in 
groundwater distribution / 
surface water drainage 
patterns 

Impact to surface water and 
groundwater distribution  
Impacts to wetlands 
Temporary partial loss of Roe 
Swamp CCW values (associated 
with relocation of Murdoch Drain) 

Groundwater abstraction Drawdown of local aquifers 
Potential ASS-related impacts 

Impact to groundwater quantity 
Impact to flora and vegetation 
(drawdown) 

The alignment of the project area intersects the eastern chain of the Beeliar 
Wetlands within Beeliar Regional Park.  The eastern chain of Beeliar Wetlands 
encompasses North Lake, Bibra Lake, South Lake, Little Rush Lake, Yangebup 
Lake, Kogolup Lake, Thomsons Lake, Banganup Lake, Blue Gum Lake, 
Booragoon Lake, Piney Lakes, and the Spectacles. Thomsons Lake is 
considered a Ramsar wetland which is recognised as a Commonwealth Matter 
of National Environmental Significance (MNES) under the Environment 
Protection and Biodiversity Conservation Act 1999.  

The wetlands that will be directly impacted by the Project include Bibra Lake, 
Horse Paddock Swamp and Roe Swamp (includes Lower Swamp, Melaleuca 
Swamp, and surrounding sumplands) and are described in Table 5. 

Table 5 Table 5: Wetlands within the development envelope 

Wetland Management category / 
protection 

Total area of 
wetland 

Area to b e 
cleared / 
developed (ha) 

Bibra Lake 
Environmental Protection (Swan 
Coastal Plain Lakes) Policy 
1992 (Lakes EPP)* 

138   0.95 

Horse Paddock Swamp 

Conservation Category 
Wetland’s (CCW) in the 
Geomorphic Wetlands of the 
Swan Coastal Plain 

3.2   0.2   

Roe Swamp (including 
Lower Swamp, Melaleuca 
Swamp & surrounding 
sumplands) 

CCW in the Geomorphic 
Wetlands of the Swan Coastal 
Plain 

53.7    5.6 

*Although the EP (Swan Coastal Plain Lakes) Policy has now been rescinded, it was in force at the time of the 
assessment and is a consideration in the conditions of assessment. 

The project area and catchment surrounds have been modified from a 
landscape dominated by agriculture, vegetated surfaces and other undeveloped 
areas in the mid–1970s to mainly residential developments prevalent today. As 
a result of past and current land use practices, the wetlands and surrounding 
vegetated areas are not pristine and the water quality flowing through 
ephemeral paths and infiltrating ground water contain high levels of 
contaminants from human activities.  

The PER indicated elevated concentrations of elements, metals, hydrocarbons 
and nutrients have been recorded in the groundwater, stormwater inflows, 
surface waters and bed sediments in the lakes and sumplands within the study 
area.  
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The PER concluded key short-term water quality impacts resulting from the 
construction of the project include: 

� Liberation of sediments (blown, dropped, spread or washed) from ground 
disturbing activities. 

� Gross, suspended or dissolved contaminants in stormwater runoff from 
construction activities. 

� Acid sulfate drainage leaching and/or washing into surface and ground 
waters (discussed further in the Acid Sulfate Soil Subplan  in Part C, 
Section 7).  

Water quality could be affected by: 

� Vehicle transport of soil and fill 

� Placement and storage of materials 

� Erosion and sedimentation 

� Litter, waste and washing–down practices 

� Spills and accidental releases of chemicals. 

Project Compliance Requirements 

5.1.1 Contract Clauses 

Specific contract clauses and references which set limits and/or govern impacts 
to soil and water on the project include: 

Table 6 Table 6: Contract clauses and references governing impacts to soil and water 

Contract 
Document 
Reference 

Contract Clause/Reference Limit/Requirement 

SWTC Section 9.6(a) Clearing and Topsoil Management 

9.6(a)i Clearing and topsoil operations must be planned and 
integrated so as to prevent the spread or proliferation 
of weeds or diseases. 

Plan clearing and topsoil 
operations to prevent spread 
/ introduction of weeds or 
diseases 

9.6(a)ii All machinery entering the Site must be cleaned of soil 
and plant debris. 

Clean machinery prior to 
entering site 

9.6(a)iii Clearing is to be restricted to only those areas where 
works are to be constructed.  The extent of clearing of 
the road alignment must not exceed 0.5 m from the 
limit of earthworks. 

Restrict clearing to where 
works are to be constructed 
and clearing must not 
exceed 0.5 m from the limit 
of earthworks.  

9.6(a)v The clearing envelope must be pegged out on the 
ground prior to works commencing. 

Peg out clearing area prior 
to works commencing 

9.6(a)vii Any damage caused by the Contractor to vegetation, 
landforms or fauna habitat outside approved clearing 
areas must be reinstated at the Contractor’s cost and 
in consultation with the relevant Authorities. 

Damage to vegetation, 
landforms and fauna habitat 
outside clearing area will be 
reinstated at the cost of the 
contractor 

9.6(a)viii Reinstatement of damaged areas must be carried out 
under the direction of a suitably qualified 
environmental consultant engaged by the Contractor.  
Reinstatement works must involve whatever tasks are 
required or recommended by the consultant and 
relevant Authorities in order that the damaged areas 
are restored to pre-existing condition within the 
shortest possible time. 

Reinstatement of damaged 
areas must be carried out 
under the direction of a 
suitably qualified 
environmental consultant 
and in consultation with 
relevant authorities 
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Contract 
Document 
Reference 

Contract Clause/Reference Limit/Requirement 

9.6(a)ix The Contractor must confirm the dieback status of 
areas within the Site and develop and implement a 
dieback hygiene program to prevent the spread of 
dieback into dieback free areas within or adjacent to 
the Site.  The dieback hygiene program must include 
precautions to be taken for the re-use of topsoil. 

Confirm status of dieback 
and implement dieback 
hygiene program 

9.6(a)ix Areas to be cleared for construction must be assessed 
for weed infestation to determine whether topsoil is to 
be salvaged for reuse in rehabilitation and 
landscaping. 

Assess clearing areas for 
weed infestation and 
suitability for topsoil salvage 

9.6(a)x Topsoil from weedy areas must be disposed off-Site or 
by burying under at least 0.5 m of clean material. 
Systems must be developed and implemented to 
ensure traceability of disposed weed infested topsoil. 

Dispose of weedy topsoil by 
burying under at least 0.5 m 
of clean material  

9.6(a)xi Weed free topsoil must be stripped and stockpiled for 
reuse in revegetation of disturbed areas. 

Strip and stockpile weed 
free topsoil for reuse in 
revegetation of disturbed 
areas. 

9.6(a)xii Salvaged topsoil must be respread as close as 
possible to the areas from which it was sourced. 

Respread topsoil as close 
as possible to the areas 
from which it was sourced. 

9.6(a)xiii All weed free native vegetation must be chipped and 
stockpiled for later reuse in rehabilitation. 

Chip and stockpile weed 
free native vegetation for 
reuse in rehabilitation 

SWTC 9.6(e) Water quality, erosion and sedimentation  

9.6(e)i The Contractor must develop and implement 
procedures to maintain or improve surface and ground 
water quality and to prevent deterioration due to 
erosion and sedimentation. 

Develop and implement 
procedures to maintain or 
improve surface and ground 
water quality and to prevent 
deterioration due to erosion 
and sedimentation. 

9.6(e)ii Erosion of slopes must be controlled in accordance 
with the performance requirements of clause 3.12. 

Control erosion of slopes in 
accordance with the 
performance requirements 

9.6(e)iii To protect the quality of water in adjacent rivers, 
watercourses and wetlands, the Contractor must 
comply with the drainage requirements detailed in 
clause 4.7. 

Comply with the drainage 
requirements detailed in 
SWTC 

9.6(e)iv The Contractor must minimise the use of temporary 
structures which require disturbance of the riverbed 
and take due care to prevent erosion of the riverbanks.  
Any temporary structures impacting on the riverbed 
will require consent from the Department of Water. 

Minimise the use of 
temporary structures which 
require disturbance of the 
riverbed Prevent erosion of 
the riverbanks 

Obtain approval from 
Department of Water 

9.6(e)v Runoff from disturbed areas of the Site, including new 
embankments, must be managed to minimise adverse 
impacts on surrounding vegetation, watercourses and 
properties until the surfaces are stabilised by 
vegetation. 

Manage runoff of minimise 
adverse impacts on 
surrounding vegetation, 
watercourses and properties 
until the surfaces are 
stabilised by vegetation  

9.6(e)vi Flows in all natural or artificial watercourses must be 
maintained at all times during construction. 

Maintain flows of natural or 
artificial watercourses 
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Contract 
Document 
Reference 

Contract Clause/Reference Limit/Requirement 

9.6(e)vii Booms and silt fences must be used when working 
over or adjacent to areas of surface water in order to 
protect the quality of surface water from construction 
impacts. 

Use booms or silt fences 
when working over or 
adjacent to areas of surface 
water 

9.6(n) Deleterious materials on roads  

9.6(n)i The Contractor must promptly remove any mud, 
debris, epoxy, concrete, slurry or other deleterious 
matter deposited on trafficked roadways, paths or 
verges as a result of the Contractor’s operations. 

Promptly remove any mud, 
debris, epoxy, concrete, 
slurry or other deleterious 
matter deposited on 
trafficked roadways, paths 
or verges (from site 
activities) 

9.6(n)ii If, within three hours of a request to do so from Main 
Roads’ Representative, the Contractor fails to remove 
the material, Main Roads’ Representative may arrange 
removal of the material at the Contractor’s expense. 

Main Roads’ Representative 
may arrange removal of the 
material at the Contractor’s 
expense if contractor fails to 
remove the material within 
three hours of request 

Main Roads Specifications 

SWTC The SWTC outlines the environmental requirement the design and construction of the 
delivery of the Project must adhere to. The most relevant specifications to the EMS 
and construction of the project are Environment 204, Clearing 301 and Rehabilitation 
and Landscape 304. 

5.1.2 Conditions of Project Environmental Approvals  

Conditions of project environmental approvals that specifically address the 
management of soil and water quality/quantity include: 

Table 7 Table 7: Conditions of environmental approvals to manage soil and water  

Environmental 
Approval 
Document 
Reference 

Relevant Condition Limit/Requirement 

EP Act Ministerial 
Statement 1008 

7-1 The proponent shall ensure that 
impacts from construction on wetland 
hydrology, water quality and flora and 
vegetation are minimised, through the 
implementation of conditions 7-2 to 7-
10. 

Minimise construction impacts to 
wetland hydrology, water quality and 
flora and vegetation through 
implementation of  conditions 7-2 to 
7-10 

 7-2 The proponent shall construct the 
Roe Swamp bridge identified in Table 2 
of Schedule 1 using ‘top down’ 
construction methods. 

The bridge over Roe Swamp must 
be constructed using ‘top down’ 
construction methods, such that the 
vegetation beneath the bridge spans 
is left intact and the soil undisturbed 
during construction 

 7-3 The proponent shall not abstract 
groundwater during construction within 
1.5 kilometres of the wetland 
boundaries of North Lake, Bibra Lake 
and Roe Swamp as identified in the 
most up to date Geomorphic Wetland 
Swan Coastal Plain dataset (custodians 
the Department of Parks and Wildlife). 

No groundwater is to be abstracted 
within 1.5 km of the wetland 
boundaries of North Lake, Bibra 
Lake and Roe Swamp. 
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Environmental 
Approval 
Document 
Reference 

Relevant Condition Limit/Requirement 

 7-4 The proponent shall not undertake 
dewatering activities prior to or during 
construction of the proposal. 

No dewatering activities are 
permitted prior to or during 
construction 

 7-5 The proponent shall minimise 
excavation activities in the development 
envelope in areas mapped as ‘high to 
moderate’ using the most up to date 
Acid Sulfate Soils risk mapping by the 
Department of Environment Regulation. 

Minimise excavation activities in the 
development envelope in areas 
mapped as ‘high to moderate’ 

 7-6 Prior to commencement of 
construction the proponent shall 
prepare a Construction Environmental 
Management Plan to minimise impacts 
from construction on inland waters 
environmental quality and flora and 
vegetation, to the requirements of the 
CEO, on advice of the Department of 
Environment 
Regulation. 

Prepare Construction Environmental 
Management Plan prior to 
construction 

 7-7 The Construction Environmental 
Management Plan shall: 
 (3) address testing of soils and 
groundwater to determine treatment 
regimes and management for acid 
sulfate soils and other contaminants; 
and 
(4) address the requirements of the 
Department of Environment 
Regulation’s Acid Sulfate Soil 
Guidelines Series Identification and 
Investigation of Acid Sulfate Soils and 
Acidic Landscapes (2009) and 
Treatment and Management of Soils 
and Water in Acid Sulfate Soil 
Landscapes (2011), or any approved 
update of these guidelines. 

The Construction Environmental 
Management Plan must include 
requirements for soil and 
groundwater testing to determine 
treatment regimes and management 
for acid sulfate soils and other 
contaminants.  
Address the requirements of the 
Department of Environment 
Regulation’s: 
� Acid Sulfate Soil Guidelines 

Series Identification and 
Investigation of Acid Sulfate 
Soils and Acidic Landscapes 
(2009) 

� Treatment and Management of 
Soils and Water in Acid Sulfate 
Soil Landscapes (2011) 

� or any approved update of 
these aforementioned 
guidelines 

 7-8 The proponent may review and 
revise the Construction Environmental 
Management Plan to the requirements 
of the CEO. 

Review and revise the Construction 
Environmental Management to the 
requirements of the CEO 

 7-9 The proponent shall review and 
revise the Construction Environmental 
Management Plan as and when 
directed by the CEO. 

Review and revise the Construction 
Environmental Management as and 
when directed by the CEO 

 7-10 The proponent shall implement the 
approved revisions of the Construction 
Environmental Management Plan 
required by conditions 7-8 and 7-9. 

Implement approved revisions of the 
Construction Environmental 
Management Plan as required 

 7-11 The Construction Environmental 
Management Plan required by condition 
7-6 shall be made publicly available in a 
manner approved by the CEO. 

Construction Environmental 
Management Plan must be made 
publicly available 
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Environmental 
Approval 
Document 
Reference 

Relevant Condition Limit/Requirement 

 9-1 The proponent shall ensure that 
impacts to wetland quality associated 
with the implementation of the proposal 
are minimised, through implementation 
of conditions 9-2 to 9-9. 

Minimise impacts to wetland quality 
through implementation of 
conditions 9-2 to 9-9 

 9-5 Prior to commencement of 
construction, the proponent shall 
implement the approved Wetlands 
Monitoring and Management Plan, and 
continue implementation until otherwise 
agreed by the CEO. 

Implement the Wetlands Monitoring 
and Management Plan 

 9-6 The proponent may review and 
revise the Wetlands Monitoring and 
Management Plan to the requirements 
of the CEO. 

Review and revise the Wetlands 
Monitoring and Management Plan 

 9-7 The proponent shall review and 
revise the Wetlands Monitoring and 
Management Plan as and when 
directed by the CEO. 

Review and revise the Wetlands 
Monitoring and Management Plan 

 9-8 The proponent shall implement the 
approved revisions of the Wetlands 
Monitoring and Management Plan 
required by conditions 9-6 and 9-7. 

Implement revised Wetlands 
Monitoring and Management Plan 

 9-9 In the event that the monitoring 
indicates that the trigger criteria 
specified in the Wetlands Monitoring 
and Management Plan have been 
exceeded the proponent shall: 
(1) immediately implement the 
management and/or contingency 
actions specified in the Wetlands 
Monitoring and Management Plan and 
continue implementation of those 
actions until the trigger criteria are being 
met, or until the CEO has confirmed by 
notice in writing that it has been 
demonstrated that the outcome in 
condition 9-1 is being and will continue 
to be met and implementation of the 
management and/or contingency 
actions is no longer required; 
(2) investigate to determine the likely 
cause of the trigger criteria being 
exceeded and to identify any additional 
contingency actions required to prevent 
the trigger criteria being exceeded in the 
future; and 
(3) provide a report to the CEO within 
seven days of an event, referred to in 
condition 9-9, occurring.  
The report shall include: 
(a) details of management and/or 
contingency actions implemented; and 
(b) the findings of the investigation 
required by condition 9-9(2). 

In the event that the monitoring 
indicates that the trigger criteria 
specified in the Wetlands Monitoring 
and Management Plan have been 
exceeded: 
� immediately implement the 

management and/or 
contingency actions specified in 
the plan 

� investigate to determine the 
likely cause of the trigger 
criteria being exceeded and to 
identify any additional 
contingency actions required to 
prevent the trigger criteria being 
exceeded in the future 

� provide a report to the OEPA 
CEO within seven days of an 
event. 

 9-10 The proponent shall submit the 
monitoring results required by condition 
9-4, referenced against the 

Submit monitoring results required 
by condition 9-4, referenced against 
the environmental quality (condition 
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Environmental 
Approval 
Document 
Reference 

Relevant Condition Limit/Requirement 

environmental quality objective 
specified in condition 9-1 and the trigger 
levels specified in condition 9-4(4), to 
the CEO as part of the annual 
compliance reporting required by 
condition 4. 

9-1) and the trigger levels (condition 
9-4(4)) 

 9-11 The Wetlands Monitoring and 
Management Plan required by condition 
9-4 shall be made publicly available in a 
manner approved by the CEO. 

Wetlands Monitoring and 
Management Plan to be made 
publicly available 

5.1.3 Specific Conditions of Local, State and Commo nwealth Legislation 

Conditions of local, State and Commonwealth legislation that apply specific 
criteria to the management of soil and water on the project include: 

Table 8 Table 8: Conditions of legislation that apply specific criteria to water quality management 

Document Reference  Relevant Condition  Limit/Requirement  

Conservation and Land 
Management Act 1984 

Provides for the use, protection 
and management of certain 
public lands and waters and the 
establishment of responsible 
authorities  

Permission to undertake activities 
impacting on DPaW managed 
properties and compliance with 
management plans 

Environmental Protection 
Act 1986 

Prevention, control and 
abatement of environmental 
harm and conserving, 
preserving, protecting, enhancing 
and managing the environment 

Approval to undertake an assessed 
proposal, with conditions 

Rights in Water and 
Irrigation Act 1914 

Provides for regulation, 
management, use and protection 
of water resources and irrigation 
schemes.  
Rights and licenses to take 
water; permit to obstruct or 
interfere with a watercourse or 
wetland, including its bed or 
banks. 

Licence to take groundwater 
(abstraction during the construction 
phase) 

Waterways Conservation 
Act 1976 

Management and conservation 
of water related land and 
environment. 

Drainage requirements. 

Metropolitan Water 
Supply, 
Sewerage and Drainage 
Act 
1909 

Defines the metropolitan water, 
sewerage and drainage control 
area and establishes method of 
control. 

Ensure that development does 
endanger water supply areas. 

Soil and Land 
Conservation Act 1988 
(WA)   

Manages the conservation of soil 
and land resources and the 
mitigation of the effects of 
erosion. 

Conservation of soil and land 
resources and manages erosion 

Project Objectives 

Based on the requirements defined at Section 1.2 (above), the findings of 
project risk management processes and the potential impacts, the following 
objectives have been set for managing water quality on the project. Any 
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deviance from the targets will result in Project Management immediately 
implementing corrective actions: 

Table 9 Table 9: Soil and water management objectives 

Metric/Measure  Objective  Timeframe  Accountability  

Number of non-compliant monitoring 
results at authorised discharge points 
and external compliance points 

Zero At all times Construction 
Manager 
Environment 
Manager 

Number of enforcement notices / 
penalties issued by regulators and/or 
client 

Zero At all times Construction 
Manager 
Environment 
Manager 

Water efficiency initiatives identified Examine and 
implement all 
feasible initiatives 

At all times Construction 
Manager 
Environment 
Manager 

Water use monitored 100% of water 
use activities 
metered 

At all times Construction 
Manager 
Environment 
Manager 

Total disturbance to Conservation 
Category Wetlands  

No more than 
5.6ha for Roe 
Swamp 
(including Lower 
Swamp, 
Melaleuca 
Swamp & 
surrounding 
sumplands) 

At all times Construction 
Manager 
Environment 
Manager 

No more than 
0.2ha for Horse 
Paddock Swamp   

At all times Construction 
Manager 
Environment 
Manager 

Baseline, construction and post-
construction wetland and drainage 
monitoring results.  
 

No pollution or 
medium to long 
term alteration to 
surface and 
groundwater 
quality beyond 
zone of indirect 
impacts 

At all times Construction 
Manager 
Environment 
Manager 

Baseline, construction and post-
construction wetland and drainage 
monitoring results.  
Evidence of surface water damming 
against side of highway during and 
immediately after construction 

Maintain existing 
surface water 
and groundwater 
hydrology within 
the proximity of 
the construction 
site 

At all times Construction 
Manager 
Environment 
Manager 

Good quality topsoil is segregated from 
weedy topsoil and sufficient volume of 
topsoil is retained for use in 
rehabilitation (as per Rehabilitation 
and Landscape Management Plan )  

Retain and re-
use site won 
topsoil to 
enhance 
rehabilitation 
success 

At all times Construction 
Manager 
Environment 
Manager 
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Controls Used to Manage Soil and Water 

Controls that are adequate to minimise water use, to ensure compliance, and to 
reduce risk to the lowest acceptable rating achievable are implemented before 
any relevant works commence. Elimination of the hazard is the first preference 
of control, followed by engineering, then administrative controls. Controls used 
on this project include: 

Table 10 Table 10: Soil and water management controls 

Control  Timing  Accountability  

Water monitoring and management will be undertaken in 
accordance with the Drainage Management and 
Monitoring Plan  and the Wetlands Monitoring and 
Management Plan  

Pre-construction 
Construction  
Post-construction 

Environment Manager 

Clean water diversions must be installed prior to the 
commencement of work. 

Prior to 
construction 

Construction Manager 

Erosion and sediment controls must be installed prior to or 
immediately upon any disturbance to vegetation or soil. 
These controls must remain in place until revegetation, 
stabilisation or hard scaping has occurred. If these controls 
require maintenance notify your supervisor. 

During clearing 
Construction 

Construction Manager 

Cleared areas must be kept to a minimum and be 
progressively rehabilitated/revegetated as they become 
available. 

Construction Construction Manager 
Environment Manager 

All materials must be stockpiled away from water flow 
paths. 

Construction Construction Manager 
Environment Manager 

Sediment laden water (dirty water) captured onsite must be 
preferentially reused e.g. dust control. 

Construction Construction Manager 

Water discharged from site is in strict accordance with the 
site’s Permit to Discharge / Pump , which is approved by 
the Environmental Manager. 

Construction Environment Manager 
Construction Manager 
Supervisor 

No transfer/discharge (including rain / surface water) will be 
made without a Permit To Discharge / Pump  approved by 
the project environmental representative. 

Construction Construction Manager 
Environmental 
Representative 
Supervisor 

An adequate number of concrete washout facilities must be 
maintained at all times. The washout facilities will be 
isolated from surface water flows using bunds to prevent 
contamination of clean surface waters and will be lined to 
prevent contamination of soil and ground water 

Construction Superintendent 
Construction Manager 

All hazardous substances (liquids and solids) are stored 
and managed according to AS1940.  

Construction Construction Manager 
All personnel 

All refuelling points, including refuelling/lube trucks, will 
carry hydrocarbon spill kits. 

Construction All personnel 
Construction Manager 

The quantity of water consumed on the project from each of 
the following sources are reported monthly: 
� Potable water, Water obtained under an extraction 

licence or other regulatory authority.  
� Recycled water sourced from outside the project. 

[Excludes water harvested from within the boundary of 
the project]. 

Construction Project Environmental 
Representative 
Construction Manager 

A water budget appropriate to the type and scale of the 
project will be maintained. 

Construction Project Environmental 
Representative 
Construction Manager 
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Control  Timing  Accountability  

Opportunities to minimise the use of high quality water will 
be continually sought and adopted as appropriate.  

Construction Project Environmental 
Representative 
Construction Manager 

Baseline groundwater data will be collected in accordance 
with requirements of the Drainage Management and 
Monitoring Plan  and the Wetlands Monitoring and 
Management Plan  

Pre-construction Environment Manager 

Implement the Wetlands Monitoring and Management 
Plan  to monitor the health and condition of Roe Swamp, 
North Lake and identify management measures to be 
undertaken in the event that the project impacts wetland 
health and/or quality. 

Construction Environment Manager 

The Site Induction program will include information 
regarding wetlands of the project area and surrounds, 
potential impacts to surface and groundwater, and 
management actions contained in this EMP 

Induction Health and Safety 
Manager 
Environment Manager 

Maps showing ‘No-go’ areas and environmental constraints 
are as per project Site Environment Plans (SEPs). SEPs 
will be prepared for the project and construction activities. 
These indicate sensitive environmental areas that are not to 
be entered at any time. 

Construction Environment Manager 

The construction site boundary will be clearly demarcated 
on site using fencing, particularly between Bibra Drive and 
Progress Drive. This fencing will be clearly signed to 
indicate the significance of these wetland areas and to 
notify personnel that working beyond this line is not 
permitted. 

Construction Supervisor 
Environment Manager 

Construction works will be adjusted to avoid as much area 
of Conservation Category Wetland and EPP Lakes as is 
practicable 

Construction Construction Manager 

Minimise ground compaction areas in Roe Swamp that 
would otherwise have occurred as a result of traditional 
construction methods 

Construction Construction Manager 

The Roe Swamp bridge will be constructed using ‘top down’ 
construction methodology. During construction of the bridge 
at Roe Swamp: 
� there must be no clearing between each row of piles 
� trees located between the pile rows are to be felled to 

ground level only with no below ground disturbance of 
the root ball 

� shrubs located between the pile rows are to be pruned 
only where necessary, not cleared 

� disturbance of vegetation must be limited to 5 m either 
side of the centreline of each bridge pier 

� vehicular access is prohibited between bridge 
abutments. 

Construction Alliance Manager 
Construction Manager 

No dewatering is permitted prior to or during construction Construction Construction Manager 

No groundwater abstraction is permitted within 1.5 km of 
the wetland boundaries of North Lake, Bibra Lake and Roe 
Swamp as identified in the most up to date Geomorphic 
Wetland Swan Coastal Plain dataset (as indicated by the 
Groundwater Abstraction Exclusion Zone shown on all 
relevant SEPs.  

Construction Construction Manager 

Any groundwater abstraction required for the project will be 
undertaken in accordance with a relevant licence(s) from 
the Department of Water 

Construction Environment Manager 
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Control  Timing  Accountability  

A separate abstraction management plan to be prepared 
and implemented, if advised following consultation with the 
Department of Water 

Construction Environment Manager 

All slopes that are subject to water runoff or wind erosion 
shall be stabilised immediately 

Construction Construction Manager 

Stormwater management shall be designed and 
implemented wherever relevant on road construction areas, 
within laydown areas and at offices with the aim of 
preventing direct run-off into nearby permanently protected 
wetlands as well as other sensitive areas (e.g. threatened 
flora communities and fauna habitats) 
Stormwater management will include the use of low bunds, 
booms, silt fencing, bales or other measures to prevent 
erosion and sedimentation, particularly in proximity to 
wetland areas 

Construction Construction Manager 

Stockpiles will be bunded where necessary to prevent 
runoff from entering environmentally sensitive areas such 
as wetlands.  
Stockpiles will not be placed on sealed surfaces within 15 m 
of a drainage pit unless pit protection is in place 

Construction Alliance Manager 

Washdown of vehicles and plant is only permitted in 
designated areas such as wash down bays, as per the Site 
Environmental Plans (SEPs) 

Construction Alliance Manager 

Washdown bay water will not be discharged within 50 m 
from the boundary of a Conservation Category Wetland, a 
Resource Enhancement Wetland, an EPP Lake, Beeliar 
Regional Park or a Bush Forever Site 

Construction Alliance Manager 

Washdown of concrete trucks will not occur on site except 
for concrete water from the chute which may be washed 
down on site. Concrete water from the chute wash down will 
be confined onsite and removed once hardened. It will not 
be released into vegetated areas or between Bibra Drive 
and Progress Drive. 

Construction Construction Manager 
Supervisor 

Existing natural drainage paths and channels will not be 
unnecessarily blocked or restricted 

Construction Construction Manager 
Supervisor 

Refuelling shall only be undertaken on a sealed or bunded 
surface or, if practicable, using a catch tray. 

Construction All personnel 
Construction Manager 

No refuelling is permitted between Progress Drive and Bibra 
Drive.  
Servicing and refuelling of plant and equipment within 
designated maintenance areas situated at least 50 m from 
wetland boundaries and wetland buffer areas.  

Construction All personnel 
Supervisor 
Construction Manager 
Environment Manager 

Vehicles must not be left unattended while refuelling.  Construction All personnel 
Construction Manager 

Spill response procedures will be implemented as per Part 
C, Section 9 and incorporated into the project Emergency 
Response Plan.  

Construction Refer to Part C, Section 9 

Implement appropriate procedures for corrective actions 
and remediation requirements for salvage of chemical spills.  

Construction Alliance Manager 
Construction Manager 
Environment Manager 

Site drainage will be contained within laydown areas and 
lime storage areas 

Construction Construction Manager 
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Control  Timing  Accountability  

Temporary site toilets will not be placed within 50 m of a 
wetland or waterway including drainage lines 

Construction Supervisor 

All servicing and maintenance of plant is to be conducted 
off site 

Construction Alliance Manager 

Soft landscaping works will occur as soon as practicable Construction Alliance Manager 
Environmental Works 
Manager 

Erosion and sediment controls must be designed, 
developed and implemented in consultation with the 
construction team and project Environmental 
Representative / Environment Manager 

Construction Project Environmental 
Representative 
Supervisors / engineers 

Stage works, where possible, by scheduling and 
sequencing to minimise the risk of sediment mobilisation as 
a result of mechanical disturbance during high rainfall 
events. 

Construction Alliance Manager 
Construction Manager 

Sediment containment and erosion management will be 
installed and implemented to limit sediment mobilisation 
and transport during rainfall events, such as bunding, filter 
strips and stockpile stabilisation.  

Construction Alliance Manager 
Construction Manager 
Environment Manager 

Implement the Contamination Subplan (refer to Part C, 
Section 6) and Acid Sulfate Soil Subplan (refer to Part C, 
Section 7)  

Refer to Section 6 
and Section 7 

Refer to Section 6 and 
Section 7 

Topsoil and rehabilitation is to be managed in accordance 
with the Rehabilitation and Landscape Management 
Plan .  

Construction Construction Manager 
Environment Manager 

Monitoring  

The quantity of water used from potable supplies or water obtained under an 
extraction licence or other regulatory authority or agreement, including recycled 
water obtained from outside the project, will be captured and reported in 
Synergy. Where the information is not available from an invoice, other 
processes will be put in place to obtain the data and the information entered 
manually.  

Water quality monitoring is performed that complies with legal and contract 
requirements and which is sufficient to identify potential non-compliances 
before they occur.  

Where monitoring determines non-compliance to be a risk or to have occurred, 
an incident report and corrective actions are raised in the HSE Reporting 
System.  

Monitoring and analysis of data will be carried out by a competent person. 
Evidence of competence must be retained. 

It is the accountability of the Environmental Manag er to ensure all 
monitoring is performed according to these requirem ents. 

5.1.4 Soil and Water Monitoring 

The following soil and water monitoring will be undertaken on the project: 

Table 11 Table 11: Soil and water monitoring 
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Location  Parameter  Methodology  Frequency  

Permanently protected 
wetland areas 

Physical disturbance, 
pollution or waste 
dumping 

Visual Inspection Weekly 

Construction areas Observation of 
significant run-off 

Visual Inspection Daily 

Construction areas Evidence of water 
pooling 

Visual inspection Opportunistic 

 

Monitoring of 
groundwater and 
groundwater quality in 
accordance with 
requirements of 
Drainage Management 
and Monitoring Plan  

As per requirements of 
Drainage 
Management and 
Monitoring Plan  

As per requirements of 
Drainage 
Management and 
Monitoring Plan  

 

Monitoring of indicators 
of wetland quality in 
accordance with 
Wetlands Monitoring 
and Management Plan  

As per requirements of 
Wetlands Monitoring 
and Management 
Plan  

As per requirements of 
Wetlands Monitoring 
and Management 
Plan  

5.1.5 Meteorological Monitoring 

Meteorological data adequate to allow the interpretation of monitoring data to 
assess compliance and identify potential non-compliances is collected. The 
sources of this data are: 

Table 12 Table 12: Meteorological monitoring 

Location  Parameter  Equipment Type  Frequency  

Bureau of Meteorology 
Jandakot Airport 
(station 009172) 

Wind direction/speed, 
temperature, rainfall, 
severe weather events 

Bureau of Meteorology As required / ongoing 

5.1.6 Plan of Monitoring Locations 

Soil and water monitoring locations will be in accordance with the plans and 
requirements of the Drainage Management and Monitoring Plan  (DMMP) and 
Wetlands Monitoring and Management Plan  (WMMP).  

Contingency Actions 

Contingency measures are to be implemented as per the Drainage 
Management and Monitoring Plan  and Wetlands Monitoring and 
Management Plan , including contingencies where the plan monitoring program 
trigger values have been exceeded.  

Where there is a non-compliance with management controls, the following 
actions in Table 17 should be implemented.  

Table 13 Table 13: Soil and water contingency actions 

Trigger  Action  

General non-compliance 
with management 
controls 

1. Investigate cause.  
2. Implement contingency actions which may include:  
3. Review management measures practicality or relevance.  
� Improve training and education for all personnel.  
� Improve and implement increased protective measures as 

necessary.  
4. Monitor the success of these actions. 
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Trigger  Action  

Signs of erosion 
observed on 
embankments or 
stockpiles 

1. Report as an incident and investigate  
2. Remediate erosion and stabilise the surface to prevent further 
erosion 

Ponding or pooling 
occurs 

1. Investigate cause 
2. Drain water away unless potential for contaminants to be present  
3. If pooled water is contaminated, arrange for appropriate removal 
and disposal offsite  
4. Re-engineer the ground surface to allow natural surface flow 

Auditing, Reporting and Review 

The auditing requirements for this EMP are detailed in Section 5. Auditing, 
reporting and review and revision requirements for environmental management 
plans referenced and in preparation of the Soil and Water Management Plan  
are presented in Table 14 below. 

Table 14 Table 14: Soil and Water Management Plan audit, reporting and review requirements   

Plan Audits  Reporting  Review & Revision  

Drainage 
Management 
and Monitoring 
Plan 
MRO15099-03 
R001 (required 
to meet 
conditions of 
MS1008) 

Auditing of the DMMP 
shall be conducted in 
accordance with Main 
Roads Corporate 
Procedure 6707/044 
Environmental Auditing.   
Internal audits will be 
undertaken every three 
months during 
construction, and 
compliance audits will 
be undertaken annually 
during construction and 
annually for the first five 
years of operation.    
An annual compliance 
report, detailing the 
results of the 
compliance audit, shall 
be provided to the CEO 
of the OEPA as required 
by MS Condition 8-2.    

An annual report 
summarising all previous 
monitoring results will be 
produced prior to the 
preparation of the Annual 
Compliance Report. The 
annual report will include:  
� climate and rainfall 

information   
� demonstration of 

compliance with 
maintenance 
requirements   

� documentation of 
monitoring 
undertaken   

� comparison of 
monitoring results to 
trigger values  

� documentation of any 
management actions 
undertaken.  

These results will be 
submitted to the CEO of 
OEPA as part of the 
Annual Compliance 
Report. 
All reporting will be 
undertaken in accordance 
with the Compliance 
Assessment Plan 
(required in accordance 
with Condition 4 of 
MS 1008. (MRO15099_02 
R001) 

The DMMP will be 
reviewed on an annual 
basis to ensure that the 
plan takes into 
consideration 
amendments to 
operations, monitoring 
results, audits, continuous 
improvement and changes 
in regulatory and 
corporate requirements.   
Proposed amendments to 
the plan will be 
undertaken in accordance 
with condition 8-4, 8-5 and 
8-6 and provided to the 
CEO of the OEPA for 
approval prior to 
implementation.   
The DMMP will also be 
made publically available 
in a manner approved by 
the OEPA CEO. 

Wetlands 
Monitoring and 
Management 
Plan (WMMP) 
MRO15099_05 
R001 (required 
to meet 

Internal audits against 
this WMMP will be 
undertaken every three 
months during 
construction, and 
annually for the first five 
years of operation.    

An annual report 
summarising 12 months of 
monitoring results to 2 
July will be produced prior 
to the preparation of the 
annual Compliance 
Assessment Report.    

The WMMP will be 
reviewed annually, or 
more frequently if 
required, to ensure that 
the plan takes into 
consideration 
amendments to 
operations, monitoring 
results, trigger values, 
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Plan Audits  Reporting  Review & Revision  

conditions of 
MS1008) 

Compliance with this 
WMMP will be reported 
in the annual 
Compliance 
Assessment Report, 
prepared in accordance 
with the Compliance 
Assessment Plan. 

In accordance with 
Condition 9-10 of 
Statement 1008 the 
annual report will include:  
� climate and rainfall 

information  
� demonstration of 

compliance with 
maintenance 
requirements  

� documentation of 
monitoring 
undertaken  

� comparison of 
monitoring results to 
trigger values  

� documentation of any 
contingency actions 
undertaken.  

 
The annual report will be 
submitted to the CEO of 
OEPA as part of the 
Annual Compliance 
Assessment Report.  If 
any trigger events occur, 
these will be reported to 
the CEO of OEPA as per 
3.1. 
All reporting will be 
undertaken in accordance 
with the Compliance 
Assessment Plan 
(required in accordance 
with Condition 4 of 
MS 1008. (MRO15099_02 
R001) 

contingency actions, 
audits, continuous 
improvement and changes 
in regulatory and 
corporate requirements.   
Any proposed 
amendments to the plan 
will be undertaken in 
accordance with condition 
9 and provided to the 
OEPA CEO of the OEPA 
for approval prior to 
implementation. 

References 

Roe Highway Extension Public Environmental Review (AECOM 2011) 

Roe Highway Extension Water Management Strategy (2013) (response to PER 
submissions) 

Roe Highway Extension Water Management Plan 

Ministerial Statement No. 1008 

Wetlands Monitoring and Management Plan 

Drainage Management and Monitoring Plan 

Baseline Wetland and Drainage Management Plan 

State Planning Policy 2.9 Water Resources (WAPC, 2006) 

Stormwater Management Manual for Western Australia (DoW, 2004-2007) 

Decision Process for Stormwater Management in WA (DoW, 2009) 

Better Urban Water Management (DoW, 2008) 

Environmental Guidance for Planning and Development, Guidance Statement 
No. 33 (EPA, 2008) 

Beeliar Regional Park Management Plan (CALM, 2006) 
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Cockburn Groundwater Area Management Plan (DoW, 2007)  

Environmental Protection (Swan Coastal Plain Lakes) Policy 1992 (Lakes EPP) 

Conservation Category Wetland’s (CCW) in the Geomorphic Wetlands of the 
Swan Coastal Plain 

Australian and New Zealand Environment Conservation Council (ANZECC) 
Australian and New Zealand Guidelines for Fresh and Marine Water Quality 
(collectively known as the ‘ANZECC Guidelines’) (2000) 

Australian and New Zealand Guidelines for Water Quality Monitoring and 
Reporting (collectively known as the ‘ANZECC Guidelines’) 
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2. Flora & Vegetation Management Plan 

Scope 

This Plan addresses Flora and Vegetation management on the project and the 
management of impacts to the environment and/or community. 

Activities conducted on the project that has the potential to impact flora and 
vegetation is provided below. These have been extracted from the project PER 
and project environmental risk assessments: 

Table 15 Table 15: Activities, Hazards and Risks 

Project Activity  Environmental Hazard  Environmental Risk  

Vegetation clearing and 
grubbing 

Removal of native flora and 
vegetation 
Removal of Groundwater 
Dependent Ecosystem (GDE) 
vegetation and intact native 
vegetation within Roe Swamp  

Loss or damage to State priority 
flora individuals or populations 
Loss or damage of vegetation, 
including clearing outside approved 
areas 
Spread of noxious weeds 
Potential introduction or spread of 
dieback (Phytophthora cinnamomi) 
Loss of ecological linkages and 
connectivity between habitats 
Increase in edge effects and 
fragmentation 
Loss of vegetation adjacent to 
waterways, leading to risk of erosion 
and sedimentation 
Inadequate erosion and sediment 
control leading to increased 
sedimentation in waterways 
Clearing of GDEs - alteration of 
ecosystem if groundwater availability 
is modified beyond its normal range 
Ineffective rehabilitation 

Earthworks and excavation Surface water runoff in areas 
subject to ground disturbance 
activities 
Generation of dust during 
earthworks and/or as a result of 
wind and vehicle/plant 
movements on exposed soils 
Temporary and permanent loss 
of mapped CCW area and buffer 
(Roe, Melaleuca and Horse 
Paddock swamps) and loss of 
EPP area (Bibra Lake) 

Sediments transported off-site 
impacting on water quality of 
waterways / wetland habitats 
Dust / sediment deposition on 
adjacent vegetation or into 
waterways leading to loss of plant 
viability and/or weed infestation 
The introduction of more vigorous, 
previously unrecorded weed species 
to the project area 
Loss or damage of vegetation, 
including clearing outside approved 
areas 

Use of plant and equipment for 
construction activities 

Use and storage of fuels and 
chemicals 
Transport of soils, water and 
other materials on and off-site 
and between sites 

Unauthorised vehicle and plant 
movements in adjoining vegetation 
outside the approved clearing areas 
Contamination of soils and water 
from uncontrolled releases of 
chemicals, fuels or construction 
water leading to impacts on flora, 
fauna and associated habitats 
Facilitation of spread of pathogens 
and weeds 
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Project Compliance Requirements 

5.1.7 Contract Clauses 

Specific contract clauses and references which set limits and/or govern impacts 
to flora and vegetation on the project include: 

Table 16 Table 16: Contract clauses and references governing impacts to flora and vegetation 

Contract 
Document 
Reference 

Contract Clause/Reference Limit/Requirement 

Project Alliance Agreement 

Project 
Alliance 
Agreement 

16.5 Protection of people and property 

(a) Without limiting any other obligation of the 
Participants under this Agreement, the Participants are 
committed to protecting both people and property 
when carrying out the Works, and must take all action 
to ensure this commitment is met including: 

(i) providing all Materials, procedures and training and 
taking all measures necessary to protect people and 
property; 

(ii) avoiding unnecessary interference with the 
passage of people and vehicles; 

(iii) except to the extent necessary in relocating, 
replacing or protecting any Utility Service, avoiding 
damage, obstruction or other interference with any 
Utility Service or other similar services to the Site; 

(iv) minimising the effect of the Works on the aesthetic 
qualities of the Environment and social activities of 
local community members; 

(v) eliminating nuisance including implementing 
appropriate dust control measures and avoiding 
unnecessary noise and disturbance; and 

(vi) preventing unlawful environmental damage or 
Pollution. 

Appropriate dust control 
measures must be 
implemented. 

SWTC Section 9.6(a) Clearing and Topsoil Management  

9.6(a)i Clearing and topsoil operations must be planned and 
integrated so as to prevent the spread or proliferation 
of weeds or diseases. 

Plan clearing and topsoil 
operations to prevent spread 
/ introduction of weeds or 
diseases 

9.6(a)ii All machinery entering the Site must be cleaned of soil 
and plant debris. 

Clean machinery prior to 
entering site 

9.6(a)iii Clearing is to be restricted to only those areas where 
works are to be constructed.  The extent of clearing of 
the road alignment must not exceed 0.5 m from the 
limit of earthworks. 

Restrict clearing to where 
works are to be constructed 
and clearing must not 
exceed 0.5 m from the limit 
of earthworks.  

9.6(a)v The clearing envelope must be pegged out on the 
ground prior to works commencing. 

Demarcate (peg out) 
clearing area prior to works 
commencing 

9.6(a)vii Any damage caused by the Contractor to vegetation, 
landforms or fauna habitat outside approved clearing 
areas must be reinstated at the Contractor’s cost and 
in consultation with the relevant Authorities. 

Damage to vegetation, 
landforms and fauna habitat 
outside clearing area will be 
reinstated at the cost of the 
contractor 

9.6(a)viii Reinstatement of damaged areas must be carried out 
under the direction of a suitably qualified 
environmental consultant engaged by the Contractor.  

Reinstatement of damaged 
areas must be carried out 
under the direction of a 
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Contract 
Document 
Reference 

Contract Clause/Reference Limit/Requirement 

Reinstatement works must involve whatever tasks are 
required or recommended by the consultant and 
relevant Authorities in order that the damaged areas 
are restored to pre-existing condition within the 
shortest possible time. 

suitably qualified 
environmental consultant 
and in consultation with 
relevant authorities 

9.6(a)ix The Contractor must confirm the dieback status of 
areas within the Site and develop and implement a 
dieback hygiene program to prevent the spread of 
dieback into dieback free areas within or adjacent to 
the Site.  The dieback hygiene program must include 
precautions to be taken for the re-use of topsoil. 

Confirm status of dieback 
and implement dieback 
hygiene program 

9.6(a)ix Areas to be cleared for construction must be assessed 
for weed infestation to determine whether topsoil is to 
be salvaged for reuse in rehabilitation and 
landscaping. 

Assess clearing areas for 
weed infestation and 
suitability for topsoil salvage 

9.6(a)x Topsoil from weedy areas must be disposed off-Site or 
by burying under at least 0.5 m of clean material. 
Systems must be developed and implemented to 
ensure traceability of disposed weed infested topsoil. 

Dispose of weedy topsoil by 
burying under at least 0.5 m 
of clean material  

9.6(a)xi Weed free topsoil must be stripped and stockpiled for 
reuse in revegetation of disturbed areas. 

Strip and stockpile weed 
free topsoil for reuse in 
revegetation of disturbed 
areas 

9.6(a)xii Salvaged topsoil must be respread as close as 
possible to the areas from which it was sourced. 

Respread topsoil as close 
as possible to the areas 
from which it was sourced 

9.6(a)xiii All weed free native vegetation must be chipped and 
stockpiled for later reuse in rehabilitation. 

Chip and stockpile weed 
free native vegetation for 
reuse in rehabilitation 

Main Roads Specifications 

SWTC The SWTC outlines the environmental requirement the design and construction of the 
delivery of the Project must adhere to. The most relevant specifications to the EMS 
and construction of the project are Environment 204, Clearing 301 and Rehabilitation 
and Landscape 304. 

5.1.8 Conditions of Project Environmental Approvals  

Conditions of project environmental approvals that specifically address the 
management of flora and vegetation include: 
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Table 17 Table 17: Conditions of environmental approval to manage impacts to flora and vegetation 

Environmental 
Approval 
Document 
Reference 

Relevant Condition Limit/Requirement 

Ministerial 
Statement No. 
1008 

10-1 When implementing the proposal, the 
proponent shall not exceed the authorised 
extent of the proposal as defined in Column 3 of 
Table 2 in Schedule 1, unless amendments to 
the proposal and the authorised extent of the 
proposal has been approved under the EP Act. 

No more than 97.8ha of 
native vegetation is to be 
cleared 
All clearing and disturbance 
must be restricted within the 
167ha project development 
envelope 

7-1 The proponent shall ensure that impacts 
from construction on wetland hydrology, water 
quality and flora and vegetation are minimised, 
through the implementation of conditions 7-2 to 
7-10. 

Minimise construction 
impacts to wetland 
hydrology, water quality and 
flora and vegetation are 
minimised through 
implementation of conditions 
7-2 to 7-10 

7-2 The proponent shall construct the Roe 
Swamp bridge identified in Table 2 of Schedule 
1 using ‘top down’ construction methods. 

Construct the bridge over 
Roe Swamp using ‘top 
down’ construction methods 

7-3 The proponent shall not abstract 
groundwater during construction within 1.5 
kilometres of the wetland boundaries of North 
Lake, Bibra Lake and Roe Swamp as identified 
in the most up to date Geomorphic Wetland 
Swan Coastal Plain dataset (custodians the 
Department of Parks and Wildlife). 

Groundwater is not to be 
abstracted within 1.5 
kilometres of the wetland 
boundaries of North Lake, 
Bibra Lake and Roe Swamp 

7-4 The proponent shall not undertake 
dewatering activities prior to or during 
construction of the proposal. 

No dewatering activities are 
to be undertaken for the 
project 

7-5 The proponent shall minimise excavation 
activities in the development envelope in areas 
mapped as ‘high to moderate’ using the most up 
to date Acid Sulfate Soils risk mapping by the 
Department of Environment Regulation. 

Minimise excavation in 
areas mapped as ‘high to 
moderate” ASS risk 

7-6 Prior to commencement of construction the 
proponent shall prepare a Construction 
Environmental Management Plan to minimise 
impacts from construction on inland waters 
environmental quality and flora and vegetation, 
to the requirements of the CEO, on advice of 
the Department of Environment Regulation. 

Prepare a Construction 
Environmental Management 
Plan to minimise 
construction impacts to 
inland waters environmental 
quality and flora and 
vegetation 

7-7 The Construction Environmental 
Management Plan shall: 
(1) include measures to control weeds and dust 
during construction to minimise the impacts on 
flora and vegetation; 
(2) outline the protocols and procedures to be 
implemented to ensure diseases and 
pathogens, such as Phytophthora cinnamomi, 
are not introduced into disease free areas of the 
proposal area during 
construction; 
(3) address testing of soils and groundwater to 
determine treatment regimes and management 
for acid sulfate soils and other contaminants; 
and 

The Construction 
Environmental Management 
Plan shall: 
� include measures to 

control weeds and dust 
� outline the protocols 

and procedures to be 
implemented to ensure 
diseases and 
pathogens 

� address testing of soils 
and groundwater 

� address the 
requirements of the 
DER regulations and 
guidelines.  
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Environmental 
Approval 
Document 
Reference 

Relevant Condition Limit/Requirement 

(4) address the requirements of the Department 
of Environment Regulation’s Acid Sulfate Soil 
Guidelines Series Identification and 
Investigation of Acid Sulfate Soils and Acidic 
Landscapes (2009) and Treatment and 
Management of Soils and Water in Acid Sulfate 
Soil Landscapes (2011), or any approved 
update of these guidelines. 

 7-8 The proponent may review and revise the 
Construction Environmental Management Plan 
to the requirements of the CEO. 

Review and revise the 
Construction Environmental 
Management Plan 

 7-9 The proponent shall review and revise the 
Construction Environmental Management Plan 
as and when directed by the CEO. 

Review and revise the 
Construction Environmental 
Management Plan 

 7-10 The proponent shall implement the 
approved revisions of the Construction 
Environmental Management Plan required by 
conditions 7-8 and 7-9. 

Implement the Construction 
Environmental Management 
Plan 

 7-11 The Construction Environmental 
Management Plan required by condition 7-6 
shall be made publicly available in a manner 
approved by the CEO. 

Make the Construction 
Environmental Management 
Plan publicly available 

 10-1 The proponent shall ensure that the 
ongoing implementation of the proposal does 
not cause any detectible adverse effects on 
flora and vegetation communities outside of the 
‘zone of indirect impacts’ as shown in Figure 2 
and described in Schedule 1. 

Ensure that the ongoing 
implementation of the 
proposal does not cause 
any detectible adverse 
effects on flora and 
vegetation communities 
outside of the ‘zone of 
indirect impacts’ 

 10-2 The proponent shall undertake a Baseline 
Flora and Vegetation Condition Survey prior to 
commencement of construction to the 
requirements of the CEO on advice from the 
Department of Parks and Wildlife. The Baseline 
Flora and Vegetation Condition Survey shall: 
(1) use plot based surveys of the area outside 
the ‘zone of indirect impacts’, including 
immediately outside the ‘zone of indirect 
impacts’, and reference site locations; 
(2) identify the indicators of flora and vegetation 
health including the condition and composition 
of flora and vegetation communities and 
correlative environmental parameters including 
soil moisture within the survey area; and 
(3) include protocols to measure the indicators 
of flora and vegetation health including duration, 
timing and frequency. 

Undertake a Baseline Flora 
and Vegetation Condition 
Survey prior to 
commencement of 
construction to the 
requirements of the OEPA 
CEO on advice from the 
Department of Parks and 
Wildlife 

 10-3 Prior to commencement of construction, 
the proponent shall report the results of the 
Baseline Flora and Vegetation Survey required 
under condition 10-2 to the CEO. 

Report the results of the 
Baseline Flora and 
Vegetation Survey prior to 
the commencement of 
construction  

 10-4 Prior to commencement of construction, 
the proponent shall prepare a Flora and 
Vegetation Monitoring and Management Plan to 
the requirements of the CEO, on advice from 

Prior to commencement of 
construction prepare a Flora 
and Vegetation Monitoring 
and Management Plan to 
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the Department of Parks and Wildlife. The Flora 
and Vegetation Monitoring and Management 
Plan shall: 
(1) when implemented, substantiate whether the 
requirements of conditions 10-1 are being met; 
(2) include the location of impact and reference 
vegetation condition plots; 
(3) include protocols for monitoring the 
indicators as identified in condition 10-2(2); 
(4) determine the trigger levels for the indicators 
of flora and vegetation condition to apply to the 
area outside the ‘zone of indirect impacts’; 
(5) include protocols for monitoring flora and 
vegetation condition against the triggers levels 
identified in condition 10-4(4); 
(6) identify management and contingency 
measures, including timeframes for their 
implementation, in the event that trigger levels 
identified under condition 10-4(4) are not being 
met; and 
(7) include a Vegetation Rehabilitation Plan 
consistent with the Rehabilitation Strategy – 
Roe Highway Extension (AECOM) dated 11 
July 2012 for areas that have been temporarily 
cleared within the development envelope. 

the requirements of the 
OEPA CEO and advice from 
the Department of Parks 
and Wildlife 

 10-5 Prior to commencement of construction, 
the proponent shall implement the approved 
Flora and Vegetation Monitoring and 
Management Plan, and continue 
implementation until otherwise agreed by the 
CEO. 

Implement the approved 
Flora and Vegetation 
Monitoring and 
Management Plan prior to 
the commencement of 
construction 

 10-6 The proponent may review and revise the 
Flora and Vegetation Monitoring and 
Management Plan to the requirements of the 
CEO. 

Review and revise the Flora 
and Vegetation Monitoring 
and Management Plan 

 10-7 The proponent shall review and revise the 
Flora and Vegetation Monitoring and 
Management Plan as and when directed by the 
CEO. 

Review and revise the Flora 
and Vegetation Monitoring 
and Management Plan 

 10-8 The proponent shall implement the 
approved revisions of the Flora and Vegetation 
Monitoring and Management Plan required by 
conditions 10-6 and 10-7. 

Implement reviewed / 
revised versions of the Flora 
and Vegetation Monitoring 
and Management Plan 

 10-9 In the event that the monitoring indicates 
that the trigger criteria specified in the Flora and 
Vegetation Monitoring and Management Plan 
have been exceeded the proponent shall: 
(1) immediately implement the management 
and/or contingency actions specified in the Flora 
and Vegetation Monitoring and Management 
Plan and continue implementation of those 
actions until the trigger criteria are being met, or 
until the CEO has confirmed by notice in writing 
that it has been demonstrated that the outcome 
in condition 10-1 is being and will continue to be 
met and implementation of the management 
and/or contingency actions is no longer 
required; 

In the event that the 
monitoring indicates that the 
trigger criteria specified in 
the Flora and Vegetation 
Monitoring and 
Management Plan have 
been exceeded:  
� immediately implement 

the management and/or 
contingency actions 
specified in the Plan 

� investigate to determine 
the likely cause of the 
trigger criteria being 
exceeded and to 
identify any additional 
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(2) investigate to determine the likely cause of 
the trigger criteria being exceeded and to 
identify any additional contingency actions 
required to prevent the trigger criteria being 
exceeded in the future; and 
(3) provide a report to the CEO within seven 
days of an event, referred to in condition 10-9, 
occurring. The report shall include: 
(a) details of management and/or contingency 
actions implemented; and 
(b) the findings of the investigation required by 
condition 10-9(2). 

contingency actions 
required to prevent the 
trigger criteria being 
exceeded in the future 

� provide a report to the 
OEPA CEO within 
seven days of an event 

 10-10 The proponent shall submit the 
monitoring results required by condition 10-4, 
referenced against the environmental quality 
objective specified in condition 10-1 and the 
trigger levels specified in condition 10-4(4), to 
the CEO as part of the annual compliance 
reporting required by condition 4. 

Submit the monitoring 
results (condition 10-4) 
referenced against the 
environmental quality 
objective (condition 10-1) 
and the trigger levels 
(condition 10-4(4)) to the 
OEPA CEO as part of the 
annual compliance reporting 

 10-11 The Flora and Vegetation Monitoring and 
Management Plan required by condition 10-4 
shall be made publicly available in a manner 
approved by the CEO. 

Make the Flora and 
Vegetation Monitoring and 
Management Plan publicly 
available 

DotE Approval for 
Referral EPBC 
2009/5031 

1 In order to minimise impacts to threatened 
species and communities and migratory 
species, the approval holder must adhere to the 
clearance limits outlined in the WA approval 
condition 1-1. 

No more than 97.8ha of 
native vegetation is to be 
cleared 
All clearing and disturbance 
must be restricted within the 
167ha project development 
envelope 

 2 In order to minimise impacts to threatened 
species and communities and migratory 
species, the approval holder must undertake the 
action in accordance with WA approval 
conditions 7-1 to 7-6. 

Undertake the action in 
accordance with WA 
approval conditions 7-1 to 7-
6. 

 5 In order to minimise impacts to threatened 
species and communities, and migratory 
species, the approval holder must develop and 
implement all Plans or Surveys, in accordance 
with the requirements of the following WA 
approval conditions: 
a. The Infrastructure Plan required by WA 
approval conditions 6-2 to 6-7; 
b. The Construction Environmental 
Management Plan required by WA approval 
conditions 7-7 to 7-11; 
c. The Drainage Management and Monitoring 
Plan required by WA approval conditions 8-1 to 
8-7; 
d. The Baseline Wetland Condition Survey 
required by WA approval conditions 9-1 to 9-3; 
e. The Wetlands Monitoring and Management 
and Plan required by WA approval conditions 9-
4 to 9-11; 
f. The Baseline Flora and Vegetation Condition 
Survey required by WA approval conditions 10-
1 to 10-3; 

Develop and implement all 
Plans or Surveys, in 
accordance with the 
requirements of the 
following WA approval 
conditions 
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g. The Flora and Vegetation Monitoring and 
Management Plan required by WA approval 
conditions 10-4 to 10-11; and 
h. The Fauna Management Plan required by 
WA approval conditions 11-1 to 11-8. 

 6 The approval holder must provide a copy of all 
CEO approved (or varied) Plans or Surveys 
specified in Condition 5 to the Department 
within 20 business days of the Plan or Survey 
having been approved (or varied) by the CEO. 

Provide a copy of all OEPA 
CEO approved (or varied) 
Plans or Surveys specified 
in Condition 5 to the 
Department within 20 
business days of the Plan or 
Survey having been 
approved 

 10 Any survey data collected for the action must 
be collected and recorded so as to conform to a 
reasonable standard such that it can be readily 
used by a third party or to data standards 
notified from time to time by the Department. 
When requested by the Department, the 
proponent must provide to the Department all 
species and ecological survey data and related 
survey information from ecological surveys 
undertaken for matters of national 
environmental significance. This survey data 
must be provided within 30 business days of 
request, or in a timeframe agreed to by the 
Department in writing. The Department may use 
the survey data for other purposes. 

Any survey data collected 
for the action must be 
collected and recorded  
When requested by the 
Department, provide to the 
Department all species and 
ecological survey data and 
related survey information 
from ecological surveys, 
within 30 business days of 
request, or in a timeframe 
agreed to by the 
Department in writing 

 15 The approval holder must maintain accurate 
records substantiating all activities associated 
with or relevant to the conditions of approval, 
including measures taken to implement the 
Plans or Surveys required by this approval, and 
make them available upon request to the 
Department. Such records may be subject to 
audit by the Department or an independent 
auditor in accordance with section 458 of the 
EPBC Act, or used to verify compliance with the 
conditions of approval. Summaries of audits will 
be posted on the Department’s website. The 
results of audits may also be publicised through 
the general media. 

Maintain accurate records 
substantiating all activities 
associated with or relevant 
to the conditions of 
approval, including 
measures taken to 
implement the Plans or 
Surveys required by this 
approval, and make them 
available upon request to 
the Department 

 16 Unless otherwise agreed to in writing by the 
Minister, the approval holder must publish all 
Plans or Surveys referred to in these conditions 
of approval on their website. Each management 
plan must be published on the website within 1 
month of being approved. 

Publish all Plans or Surveys 
referred to in these 
conditions of approval on 
their website within one 
month of being approved 
(unless otherwise agreed) 

5.1.9 Specific Conditions of Local, State and Commo nwealth Legislation 

Conditions of local, State and Commonwealth legislation that apply specific 
criteria to the management of flora and vegetation on the project include: 

Table 18 Table 18: Conditions of legislation that apply specific criteria to flora and vegetation 
management 
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Biosecurity and 
Agriculture Management 
Act 2007 

Provides for the management, 
control and prevention of spread 
of declared pests within Western 
Australia 

Control of declared plants 

Conservation and Land 
Management Act 1984 

Provides for the use, protection 
and management of certain 
public lands and waters and the 
establishment of responsible 
authorities 

Permission to undertake activities 
impacting on DPaW managed 
properties and compliance with 
management plans 

Environment Protection 
and Biodiversity 
Conservation Act 1999 

Provides for the protection of the 
environment and the 
conservation of biodiversity 

Approval, with conditions, for 
activities likely to have a significant 
impact on any matter of national 
environmental significance 

Environmental Protection 
Act 1986 

Prevention, control and 
abatement of environmental 
harm and conserving, 
preserving, protecting, enhancing 
and managing the environment 

Approval to undertake an assessed 
proposal, with conditions 

Environment al Protection 
(Clearing of Native 
Vegetation) Regulations 
2004 

Manages the clearing of native 
vegetation within the state to 
ensure it is managed 
appropriately and is not 
excessive. 

Approval to clear native vegetation 
on   State land with conditions. 

Wildlife Conservation Act 
1950 

Provides for the conservation 
and protection of Western 
Australia’s wildlife 

Licence to take protected flora and 
fauna, consent to take rare or 
endangered flora 

Agriculture and Related 
Resources Protection Act 
1976 

Protects agriculture from 
threatening influences, including 
weeds. Provides a list of 
declared plants (weeds) that 
require controlling. 

Control of declared plants. 

Contaminated Sites Act 
2003 

Identification, recording, 
management and remediation of 
contaminated sites. 

Ensure that development complies 
with site classification and any 
restrictions that may apply. 

Project Objectives 

Based on the requirements defined at Section 2.2 (above), the findings of 
project risk management processes and the potential impacts, the following 
targets have been set. Any deviance from the targets will result in Project 
Management immediately implementing corrective actions: 

Table 19 Table 19: Flora and vegetation management objectives 

Metric/Measure  Objective  Timeframe  Accountability  

Area of native vegetation cleared 

No more than 
97.8ha 
No clearing of 
vegetation 
beyond the 
clearing footprint 

Over the life of 
the project 

Construction 
Manager 

Environment 
Manager 

Area of disturbance or clearing beyond 
the approved Project Development 
Envelope boundary 

Zero At all times 

Construction 
Manager 

Environment 
Manager 

Area of Bush Forever cleared No more than 7ha Over the life of 
the project 

Construction 
Manager 
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Area of clearing within Beeliar Regional 
Park Conservation and Protection Zone 

No more than 
5.4ha 

Over the life of 
the project 

Construction 
Manager 

Number of actions taken by regulators 
and/or client 

Zero At all times Construction 
Manager 

Impacts on Priority Flora will be 
adequately identified and recorded 

Maintain records 
of priority flora 
cleared 
Identify priority 
flora locations on 
Permit to Clear 
Land or 
Vegetation  

At all times 

Environment 
Manager 
Construction 
Manager 

Weeds and Dieback  

Baseline and post-construction dieback  
Surveys. Implementation of the 
monitoring program (refer to Table 21) 

Prevent the 
introduction or 
spread of 
Phytophthora 
dieback as a 
result of 
construction 
works 

At all times 

Environment 
Manager 
Construction 
Manager 

Baseline and post-construction weed  
Surveys. Implementation of the 
monitoring program (refer to Table 21) 

Prevent the 
introduction or 
spread of weeds 
as a result of 
construction 
works 

At all times 

Environment 
Manager 
Construction 
Manager 

No new declared 
weeds identified 
within 
construction 
areas within a 
year following 
construction 

At all times 

Environment 
Manager 
Construction 
Manager 

Baseline and post-construction weed  
Surveys. Implementation of the 
monitoring program (refer to Table 21). 
Weed management reports.  

Control, with the 
aim to eradicate, 
any Declared 
Pests within the 
construction site 

At all times 

Environment 
Manager 
Construction 
Manager 

Controls Used to Manage Flora & Vegetation 

Controls that are adequate to manage flora & vegetation risks and to reduce 
risk to the lowest acceptable rating achievable are implemented before any 
relevant works commence. Elimination of the hazard is the first preference of 
control, followed by engineering, then administrative controls. Controls used on 
this project include: 

Table 20 Table 20: Flora and vegetation controls 

Control  Timing  Accountability  

Implement the Flora and Vegetation Management and 
Monitoring Plan , and associated Ministerial management plans, 
including the Drainage and Monitoring Management Plan and 
Wetlands Monitoring and Management Plan   

Pre-construction, 
Construction and 
post-construction 
(refer to plans) 

Environment 
Manager 
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Prior to any disturbance, clearing or grubbing activities in any 
locations the following must be in place; 
� Clearing / land disturbance permits 
� No-go Zones for significant flora and vegetation must be 

established, fenced/flagged and sign posted prior to 
commencement of clearing. 

A trained fauna handler /spotter or the Environmental 
Representative needs to conduct a search for any wildlife that may 
need to be removed and relocated.  

Prior to clearing Environment 
Manager 
Construction 
Manager 
Supervisor 

No-go zones must be obeyed at all times without a Permit to Enter 
No-go Zone . Any damage to no-go zone fencing or signage must 
be reported to your supervisor or Environment Manager / 
Representative immediately. 

Construction All personnel 
Environmental 
Manager 

Environmental constraints maps showing ‘No-go’ areas for each 
construction zone will be provided in construction SEPs. These 
indicate sensitive environmental and heritage areas that are not to 
be entered at any time. 

Prior to clearing Environmental 
Manager 

Prior to clearing the Pre-clearing Inspection Checklist  and Permit 
to Clear Land or Vegetation  must be completed and approved. 
Following completion of approved clearing, the Post-clearing 
Inspection Checklist  must be completed and approved.  

Prior to and post-
clearing works 

All personnel 
Supervisor 
Environment 
Manager 

The clearing envelope shall be clearly pegged out on site by a 
surveyor prior to any clearing or ground disturbance works 
commencing. This boundary will be checked by an appropriately 
experienced member of the Environment Team prior to the 
commencement of clearing works. 

Prior to 
commencement of 
construction 

Construction 
Manager 
Environmental 
Manager 

Clearing is to be restricted to only those areas where works are to 
be constructed.  The extent of clearing of the road alignment must 
not exceed 0.5 m from the limit of earthworks (SWTC). 

During clearing Construction 
Manager 
All personnel 

Where possible revegetation activities will preferentially use only 
species that are indigenous to the area 

Construction Environmental 
Manager 

Boundaries of allowable disturbance areas on the project are clearly 
marked and delineated 

Prior to clearing 
Construction 

Surveyor 
Construction 
Manager 
Environmental 
Manager 

The following significant areas to be retained must be clearly 
demarcated on site using fencing and / or flagging prior to the 
commencement of construction activities: 
� populations of Priority Flora 
� Beeliar Regional Park 
� Bush Forever boundary 
Signage will be in place on the ground to further notify personnel 
that working beyond this line is not permitted. This shall be installed 
prior to, or immediately after, the completion of clearing works in the 
vicinity and is to be approved by the Environmental Manager prior to 
works continuing. 

Prior to 
commencement of 
construction 

Construction 
Manager 
Environment 
Manager 

Members of interested environmental community groups (e.g. 
Cockburn Wetlands Education Centre and the Wildflower Society) 
will be provided with the opportunity to salvage plants or shrubs 
from the approved clearing area. 

At least two 
months prior to 
commencement of 
clearing 

Community & 
Stakeholder 
Manager 

Any large logs with hollows will be retained and stockpiled for use 
as habitat furniture during landscaping and revegetation 

Construction Supervisor 
Construction 
Manager 
Environment 
Manager 
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All remaining suitable weed-free native vegetation that is cleared will 
be chipped and stockpiled for later reuse in stabilisation and / or 
rehabilitation 

Construction Construction 
Manager 
Environment 
Manager 

Cleared vegetation that is unsuitable for reuse will be disposed of at 
an appropriate landfill or buried at least 0.5m beneath the eventual 
road surface (in accordance with Main Roads’ specifications) 

Construction All personnel 
Environmental 
Manager 

Mature trees, remnant vegetation and Priority Flora will be clearly 
marked on site and on clearing plans, whether or not they are to be 
cleared, and will be retained as far as practicable within the 
approved clearing boundary. No more than 97.8 ha of native 
vegetation will be cleared.  

Construction Construction 
Manager 
Environment 
Manager 
Alliance Manager 

Trees are to be removed will be felled in a manner to ensure that 
they fall within the approved clearing area 

Construction Supervisor 
All Personnel 

Vegetation that can be retained will be pruned with a chainsaw in 
preference to clearing where practicable 

Construction Construction 
Manager 
Supervisor 
All personnel 

During construction of the bridge at Roe Swamp: 
� there must be no clearing between each row of piles 
� trees located between the pile rows are to be felled to ground 

level only with no below ground disturbance of the root ball 
� shrubs located between the pile rows are to be pruned only 

where necessary, not cleared 
� disturbance of vegetation must be limited to 5m either side of 

the centreline of each bridge pier 

Construction Environment 
Manager  
Construction 
Manager 

Plant / machinery that is used for pushing and heaping operations 
shall be fitted with root rakes or similar and operated in a manner so 
that as little soil as possible is removed and heaped with the cleared 
vegetative material 

Construction Construction 
Manager 
Plant Manager / 
Supervisor 

Only existing or proposed cleared areas shall be used for temporary 
construction purposes (e.g. tracks, offices, stockpiling and laydown 
areas) 

Construction Construction 
Manager 
Alliance Manager 
Supervisor 

In the event that any previously unrecorded Threatened or Priority 
plants are identified within the construction zone, works in the 
immediate area of the plants will be suspended and the 
Environment Manager will be notified immediately. 

Construction Construction 
Manager 
Environment 
Manager 

All incidents involving flora and vegetation will be reported to a 
supervisor as soon as possible 

Construction, as 
soon as possible 

All Personnel 
Construction 
Manager 
Supervisor 

Batters and other areas not required for permanent operation of the 
road will be respread with topsoil and / or mulched and revegetated 
in accordance with the requirements of the Vegetation Rehabilitation 
Pan, unless otherwise determined 

Rehabilitation Construction 
Manager 

Undertake vegetation and soil monitoring in accordance with the 
Roe Highway Extension Flora and Vegetation Monitoring and 
Management Plan (Strategen, December 2015) 

As per monitoring 
schedule 
Refer to Table 21 
& FVMMP 

Environment 
Manager 
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All vehicles and plant entering the site must be free of soil and plant 
debris. A Plant and Equipment Clean Down Declaration will be 
undertaken for all vehicles arriving on site. 

During clearing 
and construction 

All Personnel 
Supervisor 
Plant Manager 

Movement of soil, equipment or personnel must not occur between 
areas classified as uninfested and other statuses without 
implementing proper hygiene standards 

During clearing 
and construction 

Construction 
Manager 
All personnel 

When on site, clean down of all vehicles and machinery will occur at 
designated clean-down stations, where relevant. This shall occur in 
areas where it is necessary to minimise risk of dieback and weed 
spread into adjacent areas of significant vegetation (i.e. at entry 
points into the dieback uninfested zone). 
Clean-down will include brushing, gouging, scraping and/or water 
blasting to remove any compacted soil or plant matter. Once the 
natural surface is covered, no further dieback and weed wash down 
will be required if vehicles and plant remain on resurfaced areas at 
all times 

During clearing 
and construction 

All Personnel 
Plant Manager 
Environment 
Manager 

Soils will only be moved during dry conditions (i.e. when soils do not 
freely adhere to rubber tyres, tracks, vehicle chassis or wheel 
arches), where practicable 

Construction Supervisor 
Alliance Manager 

Any imported fill or soil material must be free of weed or dieback. 
Certification of this will be verified internally based on supplier 
information and/or product testing.  
Examples include management of weed and dieback during 
sourcing process and selection of quarries where soil was sourced 

Construction Construction 
Manager 
Environmental 
Works Manager 

Cleared vegetation or topsoil that is deemed unsuitable for re-use 
(i.e. weed infested) shall be disposed of at an appropriate facility or 
buried at least 1 m beneath the eventual surface of the road 

Construction Alliance Manager 
Supervisor 

Topsoil and plant material taken from site will be re-used as close to 
the original source as practicable 

Construction Alliance Manager 

Prior to clearing, a targeted flora survey will be conducted to: 
� Map weed distribution and topsoil suitability 
� Identify and mark any trees with trunk diameter at breast height 

of ≥150 mm close to the clearing boundaries 
� Identify and mark individual Christmas trees (Nuytsia 

floribunda), Grasstrees (Xanthorrea preissii), Zamia palms 
(Macrozamia riedlei) and melaleuca suitable for translocation  

Prior to clearing Environmental 
Manager 
Construction 
Manager 

The Permit to Clear Land or Vegetation  will be implemented for 
clearing operations. This internal Clearing Permit must be 
authorised by the Environmental Manager (or their representative) 
and Construction Manager for each clearing zone prior to clearing 
commencing within that zone.  

Construction Construction 
Manager 
Alliance Manager 
Environment 
Manager 

Toolbox meetings will discuss flora and vegetation issues at least 
monthly 

During 
construction 

All personnel 

All road design drawings are to be reviewed by the Environment 
Manager. Changes to the design will be reviewed and approved by 
the Environment Manager 

Prior to 
construction 

Alliance Manager 
Environment 
Manager 
Construction 
Manager 

No vehicle or plant movement will be permitted outside of the 
clearing line, except on existing approved tracks 

Construction Construction 
Manager 
Supervisor 
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The Environmental Manager or a member of the Environment Team 
will be on site during clearing operations. 

Construction All personnel 
Environment 
Manager 

The clearing line is to be inspected weekly and any incidents of 
clearing or vehicle movement outside the clearing line are to be 
reported. 

During clearing Environmental 
Manager 

As constructed drawings of clearing will be produced and updated 
monthly throughout construction and will be included in annual 
compliance report to the OEPA. 

Construction Construction 
Manager 
Environmental 
Manager 

Implement Fire Subplan  (refer to Part C, Section 12) to manage 
potential impacts to flora and vegetation from fire.  

Refer to 
Section 12 

Refer to Section 12 

Implement the Air Subplan  (refer to Part C, Section 11) to manage 
impacts of dust on flora and vegetation. 

Refer to 
Section 11 

Refer to Section 11 

Chemicals on-site will be stored appropriately, in secure, bunded 
locations in accordance with the chemical and hazardous 
substances guidelines of this EMP (refer to the Hazardous 
Substances Subplan  in Part C, Section 9 ).  
Spill response actions will be implemented as per the Hazardous 
Substances Subplan  and the project Emergency Response Plan . 

At all times Construction 
Manager 
All personnel 

Any infestation of Declared Pests is to be controlled with the aim to 
eradicate. The three known Declared Pests within the project area 
(Arum Lily, Bridal Creeper and One-leaf Cape Tulip) are to be 
targeted with the intent to eradicate. 

Construction Environment 
Manager 
Construction 
Manager 

All herbicide spraying must be undertaken by appropriately qualified 
herbicide operators. Records of herbicide use will be retained.  

Construction Environment 
Manager 
Supervisor 

A Weed Register  will be maintained 
Construction Supervisor 

Environmental Site 
Representative 

Weed control techniques to be applied in each case will depend on 
the species, time of year and extent of infestation 

Construction Environment 
Manager 
Supervisor 

Typha orientalis must be controlled and managed in accordance 
with the Roe Highway Typha orientalis Control Program  
(MRO15099_11 R001, prepared as a requirement of MS1008).  

Construction Environment 
Manager 
Supervisor 

Construction Environmental Management Plan – Weed 
Management (MS 1008, MRO15099_14 R001, Strategen, 201 5) 

  

A baseline weed survey will be undertaken to identify:   
� high risk weed areas (in accordance with Flora and Vegetation 

Management and Monitoring Plan  – topsoil map) 
� populations of Declared Plants, as defined by the Department 

of Agriculture and Food Western Australia (DAFWA)  
� areas with aggressive weeds not suitable for use in 

construction activities, such as landscaping and revegetation 
areas  

� areas that have a weed cover of greater than 30%.  

Prior to clearing Environment 
Manager 

Declared Plants, as defined by the DAFWA,  areas with aggressive 
weeds and areas that have a weed cover of greater than 30% will 
be marked as  ‘high risk’ areas, and will be taken into consideration 
in the construction management actions. 

Prior to clearing Environment 
Manager 
Construction 
Manager 
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Provide the result of the baseline survey to Parks and Wildlife, 
including the list of aggressive weeds that were identified. 

Prior to clearing Environment 
Manager 

Demarcate areas which have been identified as high risk (weed 
areas) during the baseline weed survey. 

Prior to clearing Environment 
Manager 
Construction 
Manager 

The Site Induction will include information relating to weed impacts 
a well as relevant management actions outlined in this EMP 

Induction Safety and Support 
Services Manager 
Environment 
Manager 

Undertake hygiene training as part of the site induction, which 
should include:  
� procedures for clean-on-entry and exiting the development 

envelope  
� management of high risk areas  
� details of designated roads and access tracks  
� required record keeping, including incident reporting. 

Induction Safety and Support 
Services Manager 
 

Restrict site access to designated entry and exit points. At all times Construction 
Manager 

Erect signage which outlines hygiene management procedures at 
each entry and exit point from the site and at exit points from high 
risk areas. The signs shall include the following procedures:  
� brush down contaminated vehicles and machinery in dry 

weather  
� washdown contaminated vehicles and machinery used in 

clearing with water during wet weather. 
Timeframes: 
� Site entry/exit points: During construction until earthworks and 

excavation work have been completed  
� High risk areas: during construction until such time that topsoil 

has been removed from the high risk areas 

Construction Construction 
Manager 
Environment 
Manager 

Inspect vehicles and machinery prior to entry/exit into the site and 
prior to exit from high risk areas to ensure it is free from soil/organic 
material. 
Timeframes: 
� Site entry/exit points: During construction until  earthworks and 

excavation  work have been completed  
� High risk areas: during construction until such time that topsoil 

have been removed from the high risk areas 

Construction  All personnel 

Ensure vehicles and machinery not free from soil/organic material 
are cleaned down prior to entry/exit from site and prior to exiting a 
high risk area. 
Timeframes: 
� Site entry/exit points: During construction until earthworks and 

excavation work have been completed  
� High risk areas: during construction until such time  that topsoil 

have been  removed from the high risk areas 

Construction All personnel 

Record all hygiene operations undertaken in the Plant and 
Equipment Clean Down Declaration . Checks of vehicle / 
machinery for soil / organic material and clean down must be 
indicated. Each entry in the declaration should be signed by the 
driver / supplier. 

Construction   All personnel 

Ensure topsoil and mulch from high risk areas is stockpiled within 
high risk areas and separately from stockpiles from lower risk areas. 

During clearing Construction 
Manager 
Supervisor 
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Control  Timing  Accountability  

Ensure stockpiles have appropriate signage, including source 
location and risk category. 

During clearing Construction 
Manager 
Supervisor 

Dispose of topsoil and mulch from high risk areas offsite at a 
licensed facility, by re-using it within infested areas and high risk 
areas, or by burying under at least 1 m of fill. 

Construction Construction 
Manager 
Supervisor 

Ensure all imported landscaping and revegetation materials (i.e. 
soil, mulch, seedlings) brought onsite are weed free. 

Prior to entering 
site 

Construction 
Manager 
Supervisor 

Construction Environmental Management Plan - Disease and 
Pathogen Management (MS 1008, MRO15099_14 R001, Strategen, 
2015)  

  

Undertake a baseline dieback assessment to determine the dieback 
status of the development envelope. 

Prior to clearing  Environment 
Manager 

Areas that were classified as uninfested during the 2009 Dieback 
assessment will be re-assessed prior to the commencement of any 
ground disturbing works 

Prior clearing Environment 
Manager 

Undertake a risk assessment to determine unmappable and 
uninterpretable areas that may contain dieback (refer to Part C, 
Section 2.3.3 of Condition 7 MS 1008 EMP for further detail). 

Prior to 
construction 

Environment 
Manager 

Demarcate areas which have been classified as infested, 
unmappable, and uninterpretable that may contain dieback based 
on risk assessment undertaken. 

Prior to 
construction 

Construction 
Manager 
Environment 
Manager 

Dieback management boundaries will be clearly demarcated on Site 
and signage will be located at the boundaries to notify personnel of 
dieback status and necessary management procedures 

Prior clearing Construction 
Manager 
Environment 
Manager 

The Site Induction will include information relating to Phytophthora 
dieback impacts, as well as relevant management actions outlined 
in this EMP 

Induction Safety and Support 
Services Manager 
Environment 
Manager 

Undertake hygiene training as part of the site induction, which 
should include:  
� procedures for clean-on-entry to and exiting the development 

envelope  
� procedures for minimising the risk of spread of dieback within 

the development envelope 
� informing all personnel that they must remain on designated 

roads and access tracks and that they should remain in 
approved access areas  

� associated record keeping, including incident reporting. 

Induction Safety and Support 
Services Manager 
 

Restrict access to the site to designated entry and exit points. 
At all times Construction 

Manager 
All personnel 

Erect signage which outlines hygiene management procedure at 
site entry and exit points, and at exit points from infested, 
unmappable and uninterpretable areas that may contain dieback.  
The signs should include the following procedures:  
� brush down contaminated vehicles/machinery in dry weather  
� wash down contaminated vehicles machinery with water and an 

appropriate reagent during wet weather. 

Construction All personnel 



 

 
 

Title: Management Plan Environmental 
ID: 81020-MPL-MN-0013 Version: 11.0 Date Published: 23/06/2016 
Management System  - Uncontrolled Document when Printed 

Page 88 of 204 

Control  Timing  Accountability  

Inspect vehicles and machinery prior to entry/exit into the site and 
prior to exit from infested, unmappable and uninterpretable areas 
that may contain dieback to ensure it is free from soil/organic 
material. 
Timeframes: 
� Site entry/exit points: During construction until  earthworks and 

excavation  work have been completed  
� Areas that may contain dieback: during construction until 

earthworks and excavation work have been completed in these 
areas. 

Construction All personnel 
Construction 
Manager 

Ensure vehicles and machinery not free from soil/organic material 
are cleaned down prior to entry/exit from site and prior to exiting 
infested, unmappable and uninterpretable areas that may contain 
dieback. 
Timeframes: 
� Site entry/exit points: During construction until earthworks and 

excavation work have been completed  
� Areas that may contain dieback: during construction until 

earthworks and excavation work have been completed in these 
areas. 

Construction All personnel 

Record all hygiene operations undertaken in a hygiene register.  
The register must indicate checks of vehicle/machinery for 
soil/organic material and clean down where required.  Each entry in 
the register should be signed by the driver. 

Construction All personnel 

Ensure topsoil and mulch from uninfested, infested, uninterpretable 
and unmappable areas are stockpiled separately within their 
classified area. 

During clearing Construction 
Manager 

Ensure stockpiles have appropriate signage, including source 
location and dieback classification (i.e. uninfested, infested, 
unmappable or uninterpretable). 

During clearing Construction 
Manager 

Dispose of topsoil and mulch from infested, unmappable and 
uninterpretable areas that may contain dieback offsite at a licensed 
facility or by re-using it within areas of the same classification. 

Construction Construction 
Manager 

Ensure all imported landscaping and revegetation materials (i.e. 
soil, mulch, seedlings) brought onsite are disease and pathogen 
free. 

Prior to purchasing Construction 
Manager 

Topsoil and Rehabilitation 

Prepare and implement a Topsoil and Rehabilitation 
Management Plan , incorporating the Rehabilitation Strategy 
(AECOM, 2012) and the Roe Highway Extension Vegetation 
Rehabilitation Plan MRO15099_07 R002 (Strategen 2015) 
� Identify areas of topsoil to be retained and areas to be disposed 

of  
� Require all weed free vegetative material to be mulched for 

reuse in rehabilitation  
� Require salvaging of fallen logs for respread as fauna habitat in 

rehabilitation  
Identify locations of stockpiles for topsoil, mulch and habitat log 
salvage. 

Prior to and during 
construction  

Environment 
Manager 

Undertake rehabilitation in accordance with the Vegetation 
Rehabilitation Plan  (MRO15099_07 R002), Wetland Restoration 
Plan  (MRO15099_09 R001) and Rehabilitation and Landscape 
Management Plan  

Rehabilitation Environment 
Manager 
Alliance Manager 
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All habitat logs are salvaged prior to clearing, stockpiled and 
respread during rehabilitation 

Prior to clearing 
Rehabilitation 

Environment 
Manager 
Construction 
Manager 
Supervisor 

Topsoil mapping will be undertaken to identify topsoil re-use zones 
based on surveyed vegetation communities, weed distribution and 
dieback mapping. These zones will be identified in the Site 
Environment Plans (SEPs).  

Rehabilitation Environment 
Manager 

Topsoil boundaries will be demarcated on site using flagging Clearing Construction 
Manager 

Suitable topsoil must be stripped to a depth of 150 mm and 
stockpiled for re-use in revegetation of disturbed areas 

Clearing Construction 
Manager 

All stockpiles will be kept below 7 m in height During clearing 
and construction 

Construction 
Manager 

Where topsoil is identified as having relatively minimal weeds, good 
to very good condition vegetation and a high diversity of native 
understorey, this topsoil will be stored separately in stockpiles of up 
to 1.5 m in height 

Clearing Construction 
Manager 

Topsoil stockpiles will be signed where necessary to avoid 
contamination 

During clearing 
and construction 

Alliance Manager 
Environmental 
Works Manager 

Topsoil stockpiles will be stabilised in accordance with requirements 
outlined in the Soil and Water Management Plan  (Part C, 
Section 1) and Air Subplan (Part C, Section 11), and the Topsoil 
and Rehabilitation Plan for the project 

During clearing 
and construction 

Construction 
Manager 

Stockpiled topsoil will be respread as close as practicable to the 
area from which it was sourced 

Rehabilitation Alliance Manager 
Environmental 
Manager 

Rehabilitation works will be undertaken as soon as practicable, 
whilst being dependent on appropriate planting times (i.e. May to 
September) 

Rehabilitation Environmental 
Manager 

Salvage and transplantation of Christmas trees (Nuytsia floribunda), 
Grasstrees (Xanthorrea preissii) and Zamia palms (Macrozamia 
riedlei) will be considered and undertaken, where practicable 

Prior to clearing Environment 
Manager 
Environmental 
Manager 

The extension area is to be re-vegetated wherever possible with 
plants native to the area, and that native plants in the direct path of 
the new highway be salvaged and replanted wherever possible. 
Aboriginal people will be employed to carry out such re-vegetation 
and salvage work, where possible and within legal contractual 
obligations. 

Prior to and 
following clearing 

Environment 
Manager 
 

All management measures is this Flora and Vegetation 
Management Plan  will be implemented 

Prior to and during 
construction 

Refer to 
management plan 

All weeds will be managed in accordance with the Vegetation 
Rehabilitation Plan  (MRO15099_07 R002) 

Construction 
Rehabilitation 

Refer to Vegetation 
Rehabilitation Plan 

The extension area is to be re-vegetated wherever possible with 
plants native to the area, and native plants in the direct path of the 
new highway be salvaged and replanted wherever possible. 
Aboriginal people will be employed to carry out such re-vegetation 
and salvage work, where possible and within legal contractual 
obligations. 

Prior to and 
following clearing 

Environment 
Manager 
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Monitoring 

Flora and vegetation monitoring is performed that complies with legal and 
contract requirements and which is sufficient to identify potential non-
compliances before they occur.  

Where monitoring determines non-compliance to be a risk or to have occurred, 
an incident report and corrective actions are raised in Synergy.  

Monitoring and analysis of data will be carried out by a competent person. 
Evidence of competence must be retained. 

It is the accountability of the Environmental Manag er to ensure all 
monitoring is performed according to these requirem ents. 
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5.1.10 Flora and Vegetation Monitoring 

The following flora and vegetation monitoring will be undertaken on the project: 

Table 21 Table 21: Flora and Vegetation Monitoring 

Location  Parameter/Indicator  Methodology  Frequency  Responsibility  

Flora and Vegetation 

As per the 
requirements of 
the Flora and 
Vegetation 
Monitoring and 
Management 
Plan  

Flora and vegetation 
health 

As per the 
requirements of 
the Flora and 
Vegetation 
Monitoring 
and 
Management 
Plan  

Flora and 
Vegetation 
Monitoring and 
Management Plan : 
� vegetation and 

flora baseline 
survey in spring 
prior to 
commencement 
of construction 

� spring during 
construction  

� spring for five 
years post 
construction. 

Environment 
Manager 

 

Soil moisture 
(availability of water 
in soil for vegetation 
health) 

As per the 
requirements of 
the Flora and 
Vegetation 
Monitoring 
and 
Management 
Plan  

Soil moisture 
sampling will be 
undertaken at the 
same time as 
vegetation data is 
collected. 

Environment 
Manager 

Clearing 
boundary 

The clearing 
boundary will be 
inspected to ensure 
flagging / fencing is 
intact and any 
incidents of clearing 
or vehicle movement 
outside this boundary 
reported 

Inspections 
Daily during clearing   
Weekly during 
construction 

Environment 
Manager 

Compounds, 
stockpiles and 
Laydown areas 

Inspection to ensure 
placement of 
compounds, 
stockpiles and 
laydown areas in 
suitable locations 

Inspection Weekly during 
construction 

Environment 
Manager 

Cleared areas 

Inspection to identify 
areas of unauthorised 
clearing within the 
construction area 

Inspection Weekly during 
construction 

Environment 
Manager 

Weeds 

Development 
envelope   

No introduction or 
spread of  Declared 
Plants or  aggressive 
weeds within the 
Development 
Envelope 

Visual 
inspection of 
Development 
Envelope for 
new Declared 
Plant or 
aggressive 
weed 
infestations 

Weekly until 
earthworks and  
excavation have been 
completed 

Environment 
Manager 



 

 
 

Title: Management Plan Environmental 
ID: 81020-MPL-MN-0013 Version: 11.0 Date Published: 23/06/2016 
Management System  - Uncontrolled Document when Printed 

Page 92 of 204 

Location  Parameter/Indicator  Methodology  Frequency  Responsibility  

Development 
envelope   

Hygiene measures 
are being  
implemented at entry-
exit points to site and 
at exit  points to high 
risk areas 

Review hygiene 
register 
Random 
inspection of 
vehicles 

Site entry/exit points: 
weekly during 
construction until 
earthworks and 
excavation work have 
been completed  
High risk areas: 
weekly during 
construction until 
such time that topsoil 
have been removed 
from the high risk 
areas 

Environment 
Manager 

Topsoil and 
mulch 
Stockpiles / 
high risk areas 

No incidents relating 
to non-compliance 
with hygiene 
procedures onsite 

Site inspection Monthly during 
construction 

Environment 
Manager 

Project area All imported materials 
are weed free 

Inspect 
imported 
landscaping 
material to 
ensure that it is 
weed free and 
that any 
seedlings are 
sourced from 
accredited 
nurseries 

As required on 
importation to site 

Environment 
Manager 

Project area Presence and extent 
of declared weeds  

Monitoring / 
survey 

Prior to construction 
Post-construction 

Environment 
Manager 

Disease and Pathogens (Dieback) 

Development 
envelope 

All vehicles and 
machinery are free 
from soil/organic 
material prior to entry 
into the development 
envelope and on exit 
from infested, 
unmappable and 
uninterpretable areas 
that may contain 
dieback (to ensure 
equipment and 
machinery hygiene is 
maintained) 

Review and 
sign off on 
hygiene register 
form.  
Inspection of 
randomly 
selection of  
plant used for 
clearing exiting 
the  site 

Quarterly during 
construction until 
earthworks and 
excavation work has 
been completed 

Environment 
Manager 

Development 
envelope 

No incidents 
relating to non-
compliance with 
hygiene to ensure 
that all vehicles, are 
subject to hygiene 
management 
procedures on 
entering/exiting site 
on exit from infested, 
unmappable and 
uninterpretable areas 
that may contain 
dieback 

Incident register 

Weekly during 
construction  
Site entry/exit points: 
weekly during  
construction until 
earthworks and 
excavation work have 
been completed  
Areas that may 
contain dieback: 
weekly during 
construction until 
earthworks and 
excavation work have 
been completed in 
these areas 

Environment 
Manager 
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Location  Parameter/Indicator  Methodology  Frequency  Responsibility  

Unmappable 
and 
uninterpretable 
areas 

No incidents 
relating to non-
compliance with 
hygiene  to monitor 
the integrity of the 
demarcation of 
infested, unmappable 
and uninterpretable 
areas that may 
contain dieback 

Site inspection 

Monthly during 
construction until 
earthworks and 
excavation work has 
been completed 

Environment 
Manager 

Topsoil and 
mulch 
stockpiles 

No incidents 
relating to non-
compliance with 
hygiene to ensure 
that topsoil and mulch 
from uninfested, 
infested, 
uninterpretable and 
unmappable areas 
are stockpiled 
separately within their 
classified area. 

Site inspection Monthly during 
construction 

Environment 
Manager 

Entire project 
area 

All imported materials 
are disease and 
pathogen free to 
ensure that no 
disease or pathogen 
contaminated 
material is brought 
onsite 

Review 
construction 
contracts and 
invoices to 
check for 
evidence that 
imported 
material is 
disease or 
pathogen free 
and that any 
seedlings are 
sourced from 
accredited 
nurseries 

As required on 
importation to site 

Environment 
Manager 

Development  
envelope and 
adjacent 
vegetation 

No dieback 
introduced or spread 
on site due to 
construction activities 
to determine if the 
construction activities 
have altered the 
dieback status of the 
Project area 

Conduct 
dieback 
mapping and 
monitoring of 
the alignment 
post-
construction 

Prior to construction  
First winter post-
construction 

Environment 
Manager 

Rehabilitation and Topsoil 

Clearing areas 

Monitoring of clearing 
to ensure that topsoil 
management 
measures are being 
implemented 

Inspections Daily during clearing Environment 
Manager 

Topsoil 
stockpile areas  

Inspection of topsoil 
stockpiles for weed 
germination 

Inspections Fortnightly Environment 
Manager 

Monitoring 
locations in 
accordance with 
the 
Rehabilitation 
and 
Landscape 

Rehabilitation 
success (monitoring 
in accordance with 
the Rehabilitation 
and Landscape 

As per the 
Rehabilitation 
and 
Landscape 
Management 
Plan  

As per the 
Rehabilitation and 
Landscape 
Management Plan  

Environment 
Manager 
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Location  Parameter/Indicator  Methodology  Frequency  Responsibility  

Management 
Plan  

Management Plan  
requirements) 

Contingency Actions 

Table 22, Table 23 and Table 24 outline contingency actions to be initiated for 
flora and vegetation, weed, and disease and pathogen management. Should 
the trigger be exceeded, a decision-making process would be followed to 
determine if the trigger event is considered a result of the Project and whether a 
contingency action is required to be implemented.   

Contingency actions will be undertaken in accordance with environmental 
approval condition MS1008 10-9.  All MS1008 contingency actions undertaken 
shall be documented in the annual compliance report. Contingency actions for 
flora and vegetation, in accordance with the Flora, Vegetation and Fauna 
Management Plan  include: 

� Any non-compliance shall be reported as an incident on an Environmental 
Incident Report form and registered in an electronic database.  

� Each incident will be reported and investigated as a minimum as per Main 
Road’s Corporate Procedure 6707/042 Environmental Guideline – 
Environmental Incident Reporting and Investigation or as specified within the 
EMP. 

� Causes of incidents will be determined, management procedures will be 
modified and measures taken (as required) to prevent re-occurrence of 
incidents.  

� All incidents will be reviewed immediately to determine if they require 
reporting to the appropriate authority. If reporting is required, this will be 
carried out in writing to the appropriate authority in accordance with Main 
Roads Corporate Procedure 6707/042 

� Incidents will be tracked to ensure that the appropriate corrective actions 
and measures are taken to prevent the incident from reoccurring; 

� Environmental incidents will be reviewed on a monthly and annual basis to 
determine incident trends. This will enable targeting of areas that require 
further adaptive management and will assist in preventing future incidents; 
and 

� The emergency response plan will be implemented to deal with any major 
environmental incidents. 

Rehabilitation and topsoil contingencies shall be implemented in accordance 
with the Topsoil and Rehabilitation Management Plan .  

Table 22 Table 22: Flora and vegetation Monitoring and Management Plan triggers and contingency 
actions 

Trigger  Potential Contingency Action  Responsibility  

Flora and Vegetation Monitoring and Management Plan 

Evidence of a 
differential change of 
10% in foliage cover, 
plant condition and/or 
plant density in the 
buffer area relative to 
baseline and reference 
sites 

1. Identify potential cause, which could include:  
a. Change to hydrological processes – review soil 

moisture and review available groundwater data 
(as per the DMMP and WMMP) to determine 
whether the overall groundwater levels have 
changed 

b. Edge effects such as shading and dust emissions.  
2. Implement remedial action as related to identified 
potential causes:  
a. Hydrological processes  - review of the water 

management system including drainage and 
bore abstraction  

Environment 
Manager 
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Trigger  Potential Contingency Action  Responsibility  

b. Edge effects – review current construction 
practices against CEMP and implement 
contingencies accordingly  

c. Commence revegetation of impacted areas.  
3. As per condition 10-9 provide a report to the 
OEPA CEO within seven days of an event which will 
include:  
a. Details of management and/or contingency 

actions implemented  
b. The findings of investigations to determine likely 

cause.  
4. Continue monitoring vegetation responses and 
the effectiveness of remedial actions. 

Evidence of a 
differential change of 
10% in indicator 
species plant health 
relative to baseline and 
reference sites. 

1.  Identify potential cause, which could include:  
a. Change to hydrological processes – review soil 

moisture and review available groundwater data 
(as per the DMMP and WMMP) to determine 
whether the overall groundwater levels have 
changed  

b. Edge effects such as shading and dust 
emissions.  

2.  Implement remedial action as related to identified 
potential causes:  
a. Hydrological processes  - review of the water 

management system including drainage and 
bore abstraction  

b. Edge effects - review current construction 
practices against EMP and implement 
contingencies accordingly  

c. Commence revegetation of impacted areas.  
 
 
 
 
3.  As per condition 10-9 provide a report to the 
OEPA CEO within seven days  of an event which 
will include:  
a. Details of management and/or contingency 

actions implemented  
b. The findings of investigations to determine likely 

cause. 

Environment 
Manager 

Evidence of an 
increase of 10% in 
weed cover and/or 
density compared with 
baseline and reference 
sites. 

1.  Identify cause.  
2.  Implement remedial action which could include 
weed control, revegetation, and contractor re-
education.  
3.  As per condition 10-9 provide a report to the 
OEPA CEO within seven days  of an event which 
will include:  
a. a. Details of management and/or contingency 

actions implemented  
b. b. The findings of investigations to determine 

likely cause.  
4.  Continue monitoring vegetation responses and 
the effectiveness of remedial actions. 

Environment 
Manager 

Non-compliance with 
management and 
controls  

1.  Investigate cause.  
2.  Implement contingency actions which may 
include:  
� Review management measures practicality or 

relevance.  

Environment 
Manager 
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Trigger  Potential Contingency Action  Responsibility  

� Improve training and education for all 
personnel.  

3.  Improve and implement increased protective 
measures as necessary.  
4.  Monitor the success of these actions 

General Flora and Vegetation Contingency Actions 

Clearing or disturbance 
of vegetation, 
landforms or fauna 
habitat outside the 
approved clearing 
areas 

1. Incident to be reported and cause 
investigated  

2. Management procedures to be reviewed  
3. Re-establish the approved boundary using 

appropriate delineation (e.g. fencing)  
4. Hold additional toolbox meetings to 

increase education amongst personnel  
5. Reinstatement of damaged areas in 

consultation with the relevant Authorities  
6. Reinstatement of damaged areas must be 

carried out under direction of a suitably  
7. qualified environmental consultant  

Monitor success of rehabilitation 

All Personnel 
Construction 
Manager 
Environment 
Manager 

Weed germination 
occurs within topsoil 
stockpiles 

1. Designate affected topsoil stockpile as 
weed-infested  

2. Conduct weed control measures over 
affected area and surrounds 

Environment 
Manager 

Rehabilitation Contingency Actions 

Triggers identified in 
the Rehabilitation and 
Landscape 
Management Plan  

Contingency actions in accordance with the 
Rehabilitation and Landscape Management Plan  

Environment 
Manager 

Table 23 Table 23: Weed management contingency actions (Ministerial Statement 1008 CEMP) 

Monitoring result  Procedure  Responsibility  

New or spread of 
infestation of Declared 
Plants or aggressive 
weeds 

1. Undertake weed control, with the aim of 
eradicating the new infestation.  

2. Ensure that seed set of weeds does not occur.  
3. Continue to inspect site weekly until the 

infestation is controlled. 
The weed control program should be reviewed and 
improved management implemented, if necessary. 

Environment 
Manager 

Soil/organic material is  
identified on vehicles 
and/or  machinery exiting 
high risk  areas or exiting 
/ entering the site  
or  
Appropriate 
documentation of wash-
down has not been 
issued 

1. Clean down affected vehicles or machinery.  
2. Implement remedial action if required, which 

could consist of weed control, disposal of 
contaminated material, further monitoring.  

3. Reinforce hygiene requirements to all site 
personnel.  

4. Continue inspections to confirm the success of 
implemented actions. 

Environment 
Manager 

Vehicle or plant arrives 
on site and is not free 
from plant or soil material  

1 To be reported as incident and cause 
investigated  

2. Arrange for vehicle / plant to be cleaned or 
washed down at an external facility  

3. Re-inspect vehicle / plant upon re-entrance to 
site 

Supervisor 
Plant Manager 
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Monitoring result  Procedure  Responsibility  

Hygiene signage not 
sufficient or not 
maintained. 

1.  Repair or reinstate signage.  
2.  Review frequency of signage monitoring. 

Environment 
Manager 
Construction 
Manager 

High risk topsoil or mulch 
is not stockpiled 
separately for low risk 
topsoil and mulch 

1. Investigate cause.  
2. Implement remedial action which could include 

burying contaminated material, weed control, 
disposing contaminated material offsite.  

3. Review hygiene management procedures.  
4. Reinforce hygiene requirements to all site 

personnel. 

Environment 
Manager 
Construction 
Manager 

Records indicate that 
materials such as soil, 
mulch, fill and compost 
are not weed free and 
accredited nurseries 
have not been used for 
supply of seedlings 

1. Stop work with potentially weed affected 
materials and remove from site.  

2. Undertake weed control if required.  
3. Review and amend existing hygiene 

procedures.  
4. Reinforce hygiene requirements to all site 

personnel and inform them of any changes to 
control procedures.  

5. Continue targeted weed monitoring in the weed 
affected area to confirm the success of 
implemented actions. 

Environment 
Manager 
Construction 
Manager 

Table 24 Table 24: Disease and pathogen contingency actions (Ministerial Statement 1008 CEMP) 

Monitoring result  Procedure  Responsibility  

Soil/organic material is 
identified on vehicles 
and/or machinery 
entering the site or 
moving from infested, 
unmappable and 
uninterpretable areas 
that may contain dieback  
or  
Appropriate 
documentation of wash-
down has not been 
issued 

1. Clean down affected vehicles or machinery.  
2. Implement remedial action if required, which 

could consist of laboratory testing, disposal of 
contaminated material, further monitoring.  

3. Reinforce hygiene requirements to all site 
personnel.  

4. Continue inspections to confirm the success of 
implemented actions. 

Environment 
Manager 
Construction 
Manager 

Hygiene signage not 
sufficient or not 
maintained 

1. Repair or reinstate signage.  
2.   Review frequency of signage monitoring. 

Environment 
Manager 
Construction 
Manager 

Topsoil or mulch from 
uninfested, infested, 
uninterpretable and 
unmappable areas not 
stockpiled separately 
within their classified 
area 

1. Investigate cause.  
2. Implement remedial action which could include 

engaging an expert to confirm presence, 
burying contaminated material, dispose 
contaminated material offsite.   

3. Review hygiene management procedures.  
4. Reinforce hygiene requirements to all site 

personnel. 

Environment 
Manager 
Construction 
Manager 

Records indicate that 
materials such as soil, 
mulch, fill and compost 
are not disease and 
pathogen free and 
accredited nurseries 
have not been used for 
supply of seedlings 

1.  Stop work with potentially affected materials and 
remove from site.  

2.  Implement remedial action which could include 
engaging an expert to confirm presence, 
burying contaminated material, dispose 
contaminated material offsite.   

3.  Review hygiene management procedures.  

Environment 
Manager 
Construction 
Manager 
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Monitoring result  Procedure  Responsibility  

4.  Reinforce hygiene requirements to all site 
personnel.  

5.  Monitor outcome. 

Dieback mapping post-
construction indicates 
introduction or spread of 
dieback or other disease 
or pathogens 

1.  Determine extent of infestation.  
2.  Develop a dieback (or other disease or 

pathogen) control program to contain or 
eradicate the outbreak in consultation with 
DPaW.  

3.  Implement control program to the satisfaction of 
DPaW. 

Environment 
Manager 
Construction 
Manager 

Auditing, Reporting and Review 

The auditing requirements for this EMP are detailed in Section 5. Auditing, reporting and 
review and revision requirements for environmental management plans referenced and used 
in preparation of this Flora and Vegetation Management Plan  are presented in Table 25. 

Table 25 Table 25: Flora and vegetation audit, reporting and review requirements   

Plan Audits  Reporting  Review & Revision  

Flora and 
Vegetation 
Monitoring and 
Management 
Plan 
(MRO15099_07 
R001) (required 
to meet 
conditions of 
MS1008) 

Auditing of the FVMMP 
shall be conducted in 
accordance with Main 
Roads Corporate 
Procedure 6707/044 
Environmental Auditing. 
Internal audits will be 
undertaken once a year 
during construction, and 
compliance audits will 
be undertaken annually 
during construction and 
annually for the first five 
years of operation. 
An annual compliance 
report, detailing the 
results of the 
compliance audit, shall 
be provided to the CEO 
of the OEPA and the 
DPaW. 
The Annual Compliance 
Report will include: 
� climate and rainfall 

information 
� demonstration of 

compliance with 
maintenance 
requirements 

� documentation of 
monitoring 
undertaken 

� comparison of 
monitoring results to 
trigger values 

� documentation of 
any contingency 
actions undertaken. 

A monitoring report will be 
prepared after each 
monitoring event, 
summarising the results 
produced prior to the 
preparation of the Annual 
Compliance Report. 
 

The FVMMP will be 
reviewed on an annual 
basis to ensure that the 
plan takes into 
consideration 
amendments to 
operations, monitoring 
results, audits, continuous 
improvement and changes 
in regulatory and 
corporate requirements.  
Any proposed 
amendments to the plan 
will be undertaken in 
accordance with condition 
10-6, 10-7 and 10-8 and 
provided to the CEO of 
the OEPA for approval 
prior to implementation. 

Vegetation 
Rehabilitation 
Plan 
(MRO15099_07 
R002) (required 

Auditing of the VRP 
shall be conducted in 
accordance with Main 
Roads Corporate 
Procedure 

A monitoring report will be 
prepared after each 
monitoring event, 
summarising the results 
produced prior to the 

The VRP will be reviewed 
on an annual basis to 
ensure that the plan takes 
into consideration 
amendments to 
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Plan Audits  Reporting  Review & Revision  

to meet 
conditions of 
MS1008) 

6707/044Environmental 
Auditing. 
Internal audits will be 
undertaken every three 
months during 
construction, and 
compliance audits will 
be undertaken annually 
during construction and 
annually for the first five 
years of operation. 
An annual compliance 
report, detailing the 
results of the 
compliance audit, shall 
be provided to the CEO 
of the OEPA and the 
DPaW. The Annual 
Compliance Report will 
include: 
� location and size of 

areas to be 
rehabilitated (map, 
including ESRI 
shapefiles) 

� description of the 
rehabilitation and 
rehabilitation 
activities 
undertaken within 
reporting period 
(including dates of 
activities) 

� summary of the 
results of annual 
monitoring events 

� comparison of 
monitoring results to 
trigger values 

� documentation of 
any contingency 
actions undertaken. 

preparation of the Annual 
Compliance Report. 

operations, monitoring 
results, audits, continuous 
improvement and changes 
in regulatory and 
corporate requirements.  
Any proposed 
amendments to the plan 
will be undertaken in 
accordance with condition 
10-6, 10-7 and 10-8 and 
provided to the CEO of 
the OEPA for approval 
prior to implementation. 
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3. Fauna Management Subplan 

Scope 
This Plan addresses fauna management on the project and the management of impacts to 
the environment and/or community. 
Activities conducted on the project that have the potential to impact fauna are provided 
below. These have been extracted from the project PER and project environmental risk 
assessments: 

Table 26 Table 26: Activities, Hazards and Risks 

Project Activity  Environmental Hazard  Environmental Risk  

Vegetation clearance and 
grubbing 

Earthworks 

Removal of native vegetation / 
habitat (97.8ha) 

Inadequate erosion and 
sediment control leading to 
increased sedimentation in 
waterways 

Loss of planted vegetation 
adjacent to waterways leading 
to increased risk of erosion 
and sedimentation of 
waterways 

Noise emissions  

Creation of deep cutting / high 
embankments 

 

Loss or damage to vegetation / 
habitat including clearing outside 
of approved areas 

Decline in connectivity resulting in 
increased risks to fauna 
attempting to move between 
habitat 

Fragmentation / loss of ecological 
linkages of fauna habitat for fauna 
utilisation 

Increased sedimentation in 
waterways impacting fauna 

Injury or mortality of native fauna 
species  

Removal of and/or disturbance to 
Threatened fauna habitat 

Displacement of fauna 

Loss or injury of fauna to deep 
cutting embankments / trenches 

Loss of fauna habitat function of 
wetlands resulting in alteration of 
species composition and 
abundances 

Impacts to unexpected 
threatened species 

Use of construction plant, 
equipment and lighting 

Fauna strike  

Contamination of soils and 
water from uncontrolled 
releases of chemicals, fuels or 
construction water  

Light and noise emissions 
resulting in impacts to fauna 

Unplanned fire 

Injury or death to fauna 

Disturbance to nearby 
species/habitats, including 
nocturnal species 

Loss and/or fragmentation of 
habitat 

Loss of ecological linkages and 
connectivity between habitats 

Increased competition of wetland 
birds for potential nesting hollows 

Loss of sufficient area of suitable 
habitat to maintain viable 
populations. 

Transport of soils, water and 
other materials on and off-site 

Inappropriate waste disposal  

 

Encouraging feral animals and 
pests to frequent the project area 
and adjacent areas 

Installation of fencing Creation of physical barrier Impact to fauna – prevent the 
movement of fauna between 
newly formed fragments 

Road construction will result in impacts on up to 112ha of fauna habitat. This 
includes 40ha of Eucalyptus / Banksia woodland, 26ha of Eucalyptus / 
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Xanthorrhoea woodland and 10.2ha of other native remnant vegetation. The 
fauna habitat includes 21.9ha of non-native vegetation including: rehabilitated 
vegetation, parklands and roadside verges that provide fauna habitat. The 
remaining fauna habitat (13ha) is of little value for fauna.  

Habitat for a number of species listed under the EPBC Act, Wildlife 
Conservation Act 1950 (WC Act) and DPaW’s priority fauna list occurs within 
the project area.  

In summary, the PER identified the following key impacts to fauna and fauna 
assemblages as a result of construction activities: 

� Habitat loss and fragmentation, predominantly as a result of clearing/ 

� Fauna strike with construction machinery 

� Displacement of fauna as a result of noise and vibration 

� Unplanned fire. 

Impacts to species listed under the EPBC Act as Matters of National 
Environmental Significance (MNES) included habitat loss, road mortalities, 
increased noise, artificial night lighting and fire.  

The project will impact upon Bush Forever sites and Beeliar Regional Park. A 
total of 7ha of Bush Forever will be cleared during construction of the project. 
Beeliar Regional Park will be impacted by the resumption of 5.4ha of the park 
for road reserve, due to the realignment of the road to minimise impacts on 
native vegetation and CCW. 

Project Compliance Requirements 

5.1.11 Contract Clauses 

Specific contract clauses and references which set limits and/or govern impacts 
to fauna on the project include: 

Table 27 Table 27: Contract clauses and references governing impacts to fauna 

Contract Document 
Reference Contract Clause/Reference Limit/Requirement 

SWTC 9.6(f) Conservation and Protection of Native Fau na 

9.6(f)i The Contractor must plan 
clearing operations so that 
wildlife corridors are maintained 
as required by the environmental 
conditions and commitments 
detailed at Appendix 32. 

Plan clearing so wildlife corridors are 
maintained as required by conditions 
and commitments in Appendix 32 

9.6(f)ii The Contractor must take all 
reasonable precautions during 
the course of the Project Works 
to avoid destruction of native 
fauna. 

Take all reasonable precautions to 
avoid destruction of native fauna 

9.6(f)iii A combination of permanent 
fences and underpasses must be 
installed as described in clause 
4.15 to minimise fauna fatalities 
along and adjacent to the 
Highway.  The measures must 
restrict fauna access to 
hazardous areas while allowing 
them access between remaining 
habitat patches.   

Permanent fences and underpasses 
must be installed to minimise fauna 
fatalities  

Fauna fences must be installed prior 
to the clearing of native vegetation 

9.6(f)iv A minimum of three weeks notice 
of the commencement of clearing 
must be provided to Main Roads’ 

Provide fauna trapping / relocation 
areas to Main Roads within three 
weeks of clearing  
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Contract Document 
Reference Contract Clause/Reference Limit/Requirement 

Representative for all areas 
where a fauna trapping or 
relocation program is to be 
implemented.  Any such trapping 
or relocation program must be 
allowed for in the Contractor’s 
program. 

9.6(f)v No domestic animals or pets are 
permitted on any part of the Site 
including site offices and 
compounds. 

No domestic animals or pets are 
permitted on any part of the Site 
including site offices and 
compounds. 

Main Roads Specifications 

SWTC The SWTC outlines the environmental requirement the design and construction of the 
delivery of the Project must adhere to. The most relevant specifications to the EMS 
and construction of the project are Environment 204, Clearing 301 and Rehabilitation 
and Landscape 304. 

5.1.12 Conditions of Project Environmental Approval s 

Conditions of project environmental approvals that specifically address the 
management of fauna include: 

Table 28 Table 28: Conditions of environmental approvals to manage impacts to fauna 

Environmental 
Approval 
Document 
Reference 

Relevant Condition Limit/Requirement 

EP Act Ministerial 
Statement 1008 

10-1 The proponent shall ensure that the 
ongoing implementation of the proposal does 
not cause any detectible adverse effects on 
flora and vegetation communities outside of the 
‘zone of indirect impacts’ as shown in Figure 2 
and described in Schedule 1. 

Do not cause any detectible 
adverse effects on flora and 
vegetation communities 
outside of the ‘zone of 
indirect impacts’ as shown in 
Figure 2 and described in 
Schedule 1 

11-1 The proponent shall ensure that the 
proposal is implemented to facilitate movement 
of fauna within Beeliar Regional Park and 
minimise impacts as a result of fragmentation, 
through implementation of conditions 11-2 to 
11-6. 

Area of clearing within 
Beeliar Regional Park 
Conservation and Protection 
Zone is to be no more than 
5.4ha 

11-2 Prior to commencement of construction, 
unless otherwise agreed by the CEO, the 
proponent shall prepare a Fauna Management 
Plan to the requirements of the CEO on advice 
of the Department of Parks and Wildlife. The 
Fauna Management Plan shall: 

1. provide the surveyed locations and 
frequency of the fauna underpasses 
necessary to meet the requirements of 
condition 11-1; 

2. detail the size, shape and furniture 
within the fauna underpasses; 

3. provide an ongoing program of 
inspections and maintenance to ensure 
the underpasses are performing 
effectively; 

4. include a trapping and translocation 
program for target fauna species, 
which includes the southern brown 

Prepare a Fauna 
Management Plan to the 
requirements of the OEPA 
CEO on advice of the 
Department of Parks and 
Wildlife prior to the 
commencement of 
construction that shall: 
� provide the surveyed 

locations and frequency 
of fauna underpasses  

� detail the size, shape 
and furniture within 
fauna underpasses 

� provide an ongoing 
program of inspections 
and maintenance 

� include a trapping and 
translocation program 
for target fauna species 



 

 
 

Title: Management Plan Environmental 
ID: 81020-MPL-MN-0013 Version: 11.0 Date Published: 23/06/2016 
Management System  - Uncontrolled Document when Printed 

Page 104 of 204 

Environmental 
Approval 
Document 
Reference 

Relevant Condition Limit/Requirement 

bandicoot (Isoodon obesulus 
fusciventer) and black cockatoos, or as 
otherwise agreed by the CEO; 

5. identify objectives and monitoring 
protocols to measure the success of 
trapping and translocation program 
required by condition 11-2(4); 

6. identify management and contingency 
measures, including timeframes for 
their implementation in the event that 
objectives of the trapping and 
translocation program in condition 11-
2(4) are not being met; 

7. Assess the need for noise barriers or 
other noise mitigation measures 
between Bibra Drive and Progress 
Drive to ensure that noise does not 
adversely impact fauna; 

8. should noise barriers or noise 
mitigation measures be required as a 
result of condition 11-2(7), identify 
management and contingency 
measures, including timeframes for 
their remediation, to be implemented in 
the event that noise levels are having 
an adverse impact on fauna; 

9. Detail the visual barriers to be installed 
to reduce the risk of vehicle strikes to 
birds between North Lake and Bibra 
Lake; and 

10.  Determine the timing and frequency of 
reporting to the CEO. 

(southern brown 
bandicoot & black 
cockatoos) 

� identify 
objectives/monitoring 
protocols to measure 
trapping and 
translocation program 
success  

� identify management 
and contingency 
measures  

� Assess the need for 
noise barriers or other 
noise mitigation 
measures (and 
management and 
contingency measures 
for these) 

� Detail the visual barriers 
to be installed to reduce 
the risk of vehicle 
strikes to birds  

�  Determine timing and 
frequency of reporting 
to the OEPA CEO. 

 11-3 Prior to commencement of construction, 
unless otherwise agreed by the CEO, the 
proponent shall implement the approved Fauna 
Management Plan required by condition 11-2, to 
the satisfaction of the CEO. 

Implement the approved 
Fauna Management Plan 
prior to the commencement 
of construction 

 11-4 The proponent may review and revise the 
Fauna Management Plan to the requirements of 
the CEO. 

Review and revise the 
Fauna Management Plan to 
the requirements of the 
OEPA CEO 

 11-5 The proponent shall review and revise the 
Fauna Management Plan as and when directed 
by the CEO. 

Review and revise the 
Fauna Management Plan as 
and when directed by the 
OEPA CEO 

 11-6 The proponent shall implement the 
approved revisions of the Fauna Management 
Plan required by conditions 11-4 and 11-5. 

Implement the approved 
revisions of the Fauna 
Management Plan 

 11-7 The proponent shall submit the outcomes 
of the trapping and translocation program 
required by conditions 11-2(4) and any 
management or contingency measures 
implemented as required by condition 11-2(6) to 
the CEO as part of the annual compliance 
reporting required by condition 4 and annually to 
the Department of Parks and Wildlife. 

Submit outcomes of the 
trapping and translocation 
program ( conditions 11-
2(4)) and any management 
or contingency measures 
implemented (condition 11-
2(6)) to the OEPA CEO as 
part of the annual 
compliance reporting 
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Environmental 
Approval 
Document 
Reference 

Relevant Condition Limit/Requirement 

 11-8 The Fauna Management Plan required by 
condition 11-2 shall be made publicly available 
in a manner approved by the CEO. 

Make the Fauna 
Management Plan publicly 
available 

DotE Approval for 
Referral EPBC 
2009/5031 

1. In order to minimise impacts to threatened 
species and communities and migratory 
species, the approval holder must adhere to the 
clearance limits outlined in the WA approval 
condition 1-1. 

No more than 97.8ha of 
native vegetation is to be 
cleared 
All clearing and disturbance 
must be restricted within the 
167ha project development 
envelope 

 2. In order to minimise impacts to threatened 
species and communities and migratory 
species, the approval holder must undertake the 
action in accordance with WA approval 
conditions 7-1 to 7-6. 

Undertake the action in 
accordance with WA 
approval conditions 7-1 to 7-
6. 

 3. In order to minimise impact to black 
cockatoos and migratory species outside the 
clearance limits specified in Condition 1, the 
approval holder must undertake the action in 
accordance with WA approval condition 10-1. 

Ensure that the ongoing 
implementation of the 
proposal does not cause 
any detectible adverse 
effects on flora and 
vegetation communities 
outside of the ‘zone of 
indirect impacts’ 

 4. To avoid and mitigate impacts to black 
cockatoos, during the breeding season (August 
– December), within 7 days prior to clearing, the 
approval holder must ensure all potential 
nesting trees are investigated to detect the 
presence of black cockatoos using hollows.  
The investigation must be undertaken by a 
suitably qualified and experienced person. 
If any black cockatoos are detected using a 
hollow in a tree or trees, the approval holder 
must: 

1. clearly identify all such trees with fencing 
and signage that must be located within two 
(2) metres of the base of each such tree; 
2. not clear any such tree or any vegetation 
within 10 metres of any such tree; and 
3. undertake all reasonable measures to 
avoid any such tree from being cut down, 
felled, removed, killed, destroyed, poisoned, 
ring-barked, uprooted or burned until a 
suitably qualified and experienced person 
has verified in writing that the hollow(s) in 
each such tree are no longer being used by 
black cockatoos. 

Investigate all potential 
nesting trees to detect the 
presence of black cockatoos 
using hollows within 7 days 
prior to clearing during the 
breeding season (August – 
December) 

 5. In order to minimise impacts to threatened 
species and communities, and migratory 
species, the approval holder must develop and 
implement all Plans or Surveys, in accordance 
with the requirements of the following WA 
approval conditions: 
a. The Infrastructure Plan required by WA 
approval conditions 6-2 to 6-7; 
b. The Construction Environmental 
Management Plan required by WA approval 
conditions 7-7 to 7-11; 

Develop and implement all 
Plans or Surveys, in 
accordance with the 
requirements of the 
following WA approval 
conditions 
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Environmental 
Approval 
Document 
Reference 

Relevant Condition Limit/Requirement 

c. The Drainage Management and Monitoring 
Plan required by WA approval conditions 8-1 to 
8-7; 
d. The Baseline Wetland Condition Survey 
required by WA approval conditions 9-1 to 9-3; 
e. The Wetlands Monitoring and Management 
and Plan required by WA approval conditions 9-
4 to 9-11; 
f. The Baseline Flora and Vegetation Condition 
Survey required by WA approval conditions 10-
1 to 10-3; 
g. The Flora and Vegetation Monitoring and 
Management Plan required by WA approval 
conditions 10-4 to 10-11; and 
h. The Fauna Management Plan required by 
WA approval conditions 11-1 to 11-8. 

 6 The approval holder must provide a copy of all 
CEO approved (or varied) Plans or Surveys 
specified in Condition 5 to the Department 
within 20 business days of the Plan or Survey 
having been approved (or varied) by the CEO. 

Provide a copy of all OEPA 
CEO approved (or varied) 
Plans or Surveys specified 
in Condition 5 to the 
Department within 20 
business days of the Plan or 
Survey having been 
approved 

 10 Any survey data collected for the action must 
be collected and recorded so as to conform to a 
reasonable standard such that it can be readily 
used by a third party or to data standards 
notified from time to time by the Department. 
When requested by the Department, the 
proponent must provide to the Department all 
species and ecological survey data and related 
survey information from ecological surveys 
undertaken for matters of national 
environmental significance. This survey data 
must be provided within 30 business days of 
request, or in a timeframe agreed to by the 
Department in writing. The Department may use 
the survey data for other purposes. 

Any survey data collected 
for the action must be 
collected and recorded so 
as to conform to a 
reasonable standard such 
that it can be readily used by 
a third party or to data 
standards notified from time 
to time by the Department. 
When requested by the 
Department, the proponent 
must provide to the 
Department all species and 
ecological survey data and 
related survey information 
from ecological surveys 
undertaken for matters of 
national environmental 
significance. 
Provide data within 30 
business days of request, or 
in a timeframe agreed to by 
the Department in writing 

 15 The approval holder must maintain accurate 
records substantiating all activities associated 
with or relevant to the conditions of approval, 
including measures taken to implement the 
Plans or Surveys required by this approval, and 
make them available upon request to the 
Department. Such records may be subject to 
audit by the Department or an independent 
auditor in accordance with section 458 of the 
EPBC Act, or used to verify compliance with the 
conditions of approval. Summaries of audits will 
be posted on the Department’s website. The 
results of audits may also be publicised through 
the general media. 

Maintain accurate records 
substantiating all activities 
associated with or relevant 
to the conditions of 
approval, including 
measures taken to 
implement the Plans or 
Surveys required by this 
approval, and make them 
available upon request to 
the Department 
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Environmental 
Approval 
Document 
Reference 

Relevant Condition Limit/Requirement 

 16 Unless otherwise agreed to in writing by the 
Minister, the approval holder must publish all 
Plans or Surveys referred to in these conditions 
of approval on their website. Each management 
plan must be published on the website within 1 
month of being approved. 

Publish all Plans or Surveys 
referred to in these 
conditions of approval on 
their website within one 
month of being approved 
(unless otherwise agreed) 

5.1.13 Specific Conditions of Local, State and Comm onwealth Legislation 

Conditions of local, State and Commonwealth legislation that apply specific 
criteria to the management of fauna on the project include: 

Table 29 Table 29: Conditions of legislation that apply specific criteria to fauna management 

Document Reference  Relevant Condition  Limit/Requirement  

Wildlife Conservation Act 
1950 

Provides for the conservation and 
protection of Western Australia’s 
wildlife. 

Licence to take protected flora and 
fauna, consent to take rare or 
endangered flora 

Aboriginal Heritage Act 
1972 

Preservation of places and objects 
customarily used by the original 
inhabitants of Australia.  

Consent to disturb Aboriginal sites 

Environmental Protection 
Act 1986 

Preventing, controlling and abating 
environmental harm and conserving, 
preserving, protecting, enhancing 
and managing the environment.  

Approval to undertake an assessed 
proposal. 

Conservation and Land 
Management Act 1984 

Provides for the use, protection and 
management of certain public lands 
and waters and the establishment of 
responsible authorities. 

License/permit to undertake activities 
impacting on DER managed properties 
and compliance with management plans 

Heritage of Western 
Australia Act 1990 

Conservation of places having 
significance to Western Australia’s 
cultural heritage. 

Permit to disturb, damage or demolish 
heritage sites 

Agriculture and Related 
Resources Protection Act 
1976 

Protects agriculture from threatening 
influences, including weeds. Provides 
a list of declared plants (weeds) that 
require controlling. 

Control of declared plants 

Environment Protection 
and Biodiversity 
Conservation Act 1999 

Provides for the protection of the 
environment and the conservation of 
biodiversity. 

Approval required for activities likely to 
have a significant impact on any matter 
of national environmental significance. 

Project Objectives 

Based on the requirements defined at Section 3.2 (above), the findings of 
project risk management processes and the potential impacts, the following 
targets have been set. Any deviance from the targets will result in Project 
Management immediately implementing corrective actions: 

Table 30 Table 30: Fauna Management Plan performance objectives, targets and indicators 

Objective  Target  Indicators  

Minimise impacts of 
construction activities on the 
Southern Brown Bandicoot 
through the successful 
implementation of a trapping 
and relocation programme   

Trap and translocate the Southern 
Brown Bandicoot from the 
development prior to clearing until 
there are no trapped Southern Brown 
Bandicoot for at least two 
consecutive trapping nights or as 

Southern Brown Bandicoot 
trapped per night. 
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Objective  Target  Indicators  

otherwise determined by a trapping 
expert during each trapping event.    

Minimise impacts of 
construction activities on 
targeted reptile species  
implementation of the trapping 
and relocation programme 

Trap and translocate targeted reptile 
species from the development prior 
to clearing until there are no trapped 
Ctenotus gemmula, Lerista lineata, 
Neelaps calonotos and Morelia 
spilota imbricata species for two 
consecutive nights or as otherwise 
determined by a trapping expert.    

Conservation significant 
reptile species trapped per 
night. 

Minimise impacts of 
construction activities on the 
Carnaby’s Black Cockatoo 
and Forest Red-tailed Black 
Cockatoo 

No clearing of active nesting or 
breeding sites for Carnaby’s Black 
Cockatoo and Forest Red-tailed 
Black Cockatoo. 

Presence of nesting or 
breeding Carnaby’s Black 
Cockatoo and Forest Red-
tailed Black Cockatoo 
within the development 
envelope. 

Table 31 Table 31: General fauna objectives 

Metric/Measure  Objective  Timeframe  Accountability  

Number of native fauna injured Zero At all times 

Construction 
Manager 

Environment 
Manager 

Disturbance of habitat for conservation 
significant fauna species outside the 
construction boundary 

None At all times 

Construction 
Manager 

Environment 
Manager 

Area of native vegetation cleared 
97.8ha project to 
insert minimum 
possible area 

At all times 

Construction 
Manager 

Environment 
Manager 

Number of actions taken by regulators 
and/or client 

Zero At all times 

Construction 
Manager 

Environment 
Manager 

Area of Carnaby’s and Forest Red-
tailed Black Cockatoos cleared 

78 ha foraging 
habitat 2.5 ha of 
potential nesting 

habitat 

At all times 

Construction 
Manager 

Environment 
Manager 

Area of clearing within Beeliar Regional 
Park Conservation and Protection Zone 

No more than 5.4ha 
Over the life of the 

project 
Construction 

Manager 

Controls Used to Manage Fauna  

Controls that are adequate to manage fauna risks and to reduce risk to the 
lowest acceptable rating achievable are implemented before any relevant works 
commence. Elimination of the hazard is the first preference of control, followed 
by engineering, then administrative controls. Controls used on this project 
include: 

Table 32 Table 32: Fauna controls 

Control  Timing  Accountability  

Fauna Management Plan (MS 1008 MRO15099_08 R001, Strat egen 2016) 
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Control  Timing  Accountability  

For fauna trapping and relocation programs, identify a 
suitable fauna relocation site and confirm the correct 
trapping and relocation procedures, in consultation with 
DPaW.  The methodology for identifying the location of 
relocation site would be determined in liaison with 
DPaW, and would include the ground truthing of 
proposed release location if required. 

Prior to trapping or 
clearing 

Environment Manager 
Qualified fauna expert 

Obtain a licence to take fauna for education or public 
purposes (fauna relocation and/or education) issued 
under Section 15 of the WC Act from DPaW.    

Prior to trapping and 
the installation of 
fencing or clearing 

Environment Manager 
Qualified fauna expert 

Fauna capture and handling will be conducted in 
accordance with Parks and Wildlife’s Standard 
Operating Procedures (SOPs) at the following link: 
https://www.dpaw.wa.gov.au/plants-and-animals/96-
monitoring/standards/99-standard-operating-procedures 

During trapping / 
preparation of 
methodologies 

Environment Manager 
Qualified fauna expert 

Undertake a 3-4 day Southern Brown Bandicoot 
trapping and translocation program, in accordance with 
the appropriate licence issued by DPaW, for all areas of 
suitable habitat within the development envelope. Each 
trapping and translocation program is proposed to 
include:  
� site reconnaissance to determine the likely habitat 

where Southern Brown Bandicoot will occur 
� traps will be set across each stage of habitat to be 

cleared; approximately eight traps per hectare of 
clearing which will be followed by the progressive 
clearing/fencing 

� cage traps will be used; these will be standard 
dimension of about 25 cm by 25 cm by 50 cm 
(‘possum traps’) suitable for the bandicoot 

� traps will be set and checked for each trapping 
night and Southern Brown Bandicoot relocated 

� Traps will be checked in the morning prior to 
closure and then reopened in the afternoon, 
regardless of the temperature 

� each trapping program will be undertaken for 3 – 4 
days and will continue until no Southern Brown 
Bandicoots are caught for 2 consecutive trapping 
nights or as otherwise determined by a fauna expert 

� in hot weather (i.e. above 30ºC and/or for 
consecutive days) traps will be closed after 
checking and reopened in the late afternoon to 
avoid captures in the heat of the day which can 
result in mortality 

� in periods large volumes of rain traps will be closed 
after checking and reopened in the late afternoon to 
avoid capturing and drowning due to flooding 

� following each trapping phase a report will be 
provided detailing the methodology, number of 
animals relocated and the locations to which they 
were released the brief reports will be provided to 
DPaW. 

Trapping and 
translocation  program 
to be completed within 
the 7 days prior to 
each clearing stage 

Environment Manager 
Qualified fauna expert 
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Control  Timing  Accountability  

During warmer months undertake a 3-4 day targeted 
reptile trapping and translocation program, specifically 
for Ctenotus gemmula, Lerista lineata, Neelaps 
calonotos and Morelia spilota imbricata, in accordance 
with the appropriate licence issued by DPaW, for all 
areas of suitable habitat within the development 
envelope. Targeted reptile trapping will include the 
following:  

1. Site reconnaissance will be undertaken by the 
qualified reptile expert prior to trapping to 
determine the optimal locations for traps, and 
methods of trapping. 

2. A variety of methods will be used for capturing 
targeted reptiles dependent upon the habitat 
type present in each stage; the site conditions; 
and the prevailing weather conditions.  These 
may include single pits, pit trap lines (10 litre 
and 20 litre pit sizes) as well as manual capture 
with traps and pits checked during the day. 

3. Each trapping program will run for 3 – 4 days 
and will continue until no Ctenotus gemmula, 
Lerista lineata, Neelaps calonotos and Morelia 
spilota imbricata species are trapped for two 
consecutive nights or as otherwise determined 
by a trapping expert. 

Following each trapping phase a summary report will be 
provided detailing the methodology, number of animals 
relocated and the locations to which they were released. 

7 days prior to clearing 
of vegetation in each 
stage containing 
suitable habitat from 
October to April (on 
the advice of a 
qualified reptile expert) 

Environment Manager 
Qualified fauna expert 

During cooler months undertake 3-4 day a targeted 
reptile trapping and translocation program, specifically 
for Ctenotus gemmula, Lerista lineata, Neelaps 
calonotos and Morelia spilota imbricata, in accordance 
with the appropriate licence issued by DPaW, for all 
areas of suitable habitat within the development 
envelope.  
Targeted reptile trapping will include the following:  
� active searching with three prong cultivator or 

something similar  
� each trapping program will be undertaken for 3 – 4 

days and will continue until no Ctenotus gemmula, 
Lerista lineata, Neelaps calonotos and Morelia 
spilota imbricata species are trapped for two 
consecutive nights or as otherwise determined by a 
trapping expert  

� following each trapping phase a report will be 
provided detailing the methodology, number of 
animals relocated and the locations to which they 
were released  

� the brief reports will be provided to DPaW. 

5 weeks prior to 
clearing of vegetation 
in each stage 
containing suitable 
habitat from May to 
September (on the 
advice of a qualified 
reptile expert). 

Environment Manager 
Qualified fauna expert 

Install fauna fencing to exclude terrestrial vertebrate 
fauna from the construction footprint and the operational 
highway. Fauna fencing will:  
� comprise of a mesh fence to a height of no less 

than 1.2 m and be dug into the ground to a depth of 
no less than 350 mm   

� include temporary fauna fencing during 
construction, but will conform to the standards 
required for permanent fencing  

� be designed to exclude the Southern Brown 
Bandicoot within the development envelope 

� include escape gates to allow fauna trapped in the 
road reserve an exit route. 

Prior to construction Environment Manager 
Construction Manager 
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Control  Timing  Accountability  

Where possible clear potential Carnaby’s Black 
Cockatoo or Forest Red-tailed Black Cockatoo (black 
cockatoo) nesting trees outside the black cockatoo 
breeding season.    

January – July 
During clearing 

Environment Manager 
Construction Manager 

Inspect any areas to be cleared for evidence of active 
nesting/breeding activity by Black Cockatoo, during 
breeding season. If active Black Cockatoo nesting 
activity is observed during the survey implement the 
contingency measures.  

Within the 7 days prior 
to each clearing stage 
during August – 
December only. 

Construction Manager 
Environment Manager 

Install 3 m vertical poles or plant native trees grown to at 
least 3 m, at 3 to 4 m intervals along the edge of the 
alignment between Bibra and North Lakes where the 
alignment passes through existing habitat. 

Prior to construction Environment Manager 
Construction Manager 
 

Fit replacement power lines with high visibility reflectors. As required Environment Manager 
Construction Manager 

Do not include plant species preferred by the black 
cockatoo for foraging and nesting in revegetation 
immediately adjacent (no closer than 10 m) to 
roadsides. 

As required Environment Manager 
 

Manage Construction noise in accordance with the 
Environmental Protection (Noise) Regulations 1997 
Regulation 13 –“Construction sites” to minimise noise 
impacts to fauna. 

Construction Environment Manager 
Construction Manager 

Provide fauna underpasses at approximately 30 m 
intervals alignment between Horse Paddock Swamp 
Bridge to Roe Swamp Bridge, except in areas of cut.  

Construction Environment Manager 
Construction Manager 
 

Fauna underpasses will be constructed to the following 
specifications  
� construct the underpass to a size of 300 mm wide 

and 300 mm in height  
� most likely box-shaped (similar to the shape of box 

culverts) 
� furniture will consist of hollow logs, pipes, rocks and 

leaf litter, and a natural substrate (i.e. sand) will be 
placed inside the culvert.    

Construction Environment Manager 
Construction Manager 
 

Fauna underpasses associated with Roe Swamp Bridge 
and Horse Paddock Swamp Bridge will be constructed 
to the following specifications:  
� Roe Swamp Bridge underpass will be 

approximately 120 m long and will include retained 
vegetation under the bridge to provide corridor for 
fauna.  No other furniture is proposed within this 
underpass  

� Horse Paddock Swamp Bridge underpass will be 
approximately 70 km long and will provide a dual 
use underpass with pedestrian access.  No furniture 
is proposed to be provided within this underpass. 

Construction Environment Manager 
Construction Manager 
 

Implement reasonable and practicable measures to 
minimise operational noise between Bibra Drive and 
Progress Drive through the use of the quietest available 
road surfacing treatment (e.g. open graded asphalt), 
through road construction (e.g. construct roads in 
sensitive areas as low as practicable to reduce noise 
propagation) and through the installation of a 1.1m noise 
barrier over Horse Paddock Swamp bridge. 

Construction (for 
operational noise) 

Environment Manager 
Construction Manager 
 

General Fauna Management Controls 
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Control  Timing  Accountability  

Prior to any disturbance, clearing or grubbing activities 
in any locations the following must be in place: 
� A Permit to Clear Land or Vegetation 
� No-go Zones for flora and vegetation and fauna 

must be established, fenced/flagged and sign 
posted prior to commencement of clearing. 

A trained fauna handler/spotter or the Environmental 
Representative needs to conduct a search for any 
wildlife that may need to be removed and relocated.  

Prior to clearing Environment Manager 
Construction Manager 

No-go zones must be obeyed at all times without a 
Permit to Enter No-go Zone. Any damage to no-go zone 
fencing or signage must be reported to your supervisor 
or Project Environmental Representative immediately. 

At all times All Personnel 
Supervisor 
Environmental Manager 

If a threat to an animal is evident onsite you must 
contact your supervisor and/or Project Environment 
Manager immediately. Works may need to cease if the 
animal is in danger or harmed until it has been 
relocated. 

During clearing and 
construction 

All Personnel 
Safety and Support 
Services Manager 
Environmental Manager 

The site speed limits must be obeyed at all times, 
especially areas where vehicle/fauna interactions are 
identified as high risk.  

Construction All Personnel 
Construction Manager 
Environmental Manager 

Boundaries of allowable disturbance areas on the 
project are clearly marked and delineated 

Prior to clearing and 
construction 

Surveyor 
Environmental Manager 

Cleared/removed vegetation will be beneficially used 
either on or off the project where possible (e.g. for 
habitat, chipped for mulch and reused). Where possible 
revegetation activities will preferentially use only species 
that are indigenous to the area. 

During clearing and 
construction 
Rehabilitation 

Environmental Manager 

Implement flora and vegetation controls, monitoring and 
management measures detailed in the Flora and 
Vegetation Management Plan  in Part C, Section 2.  

Refer to Section 2 Refer to Section 2 

Prior to clearing the Pre-clearing Inspection Checklist  
and Permit to Clear Land or Vegetation  must be 
completed and approved. Following completion of 
approved clearing, the Post-clearing Inspection 
Checklist  must be completed and approved.  

Prior to and post-
clearing works 

All personnel 
Supervisor 
Environment Manager 

Ensure the project is constructed in accordance with the 
project Infrastructure Plan . 

At all times Construction Manager 
Alliance Manager 
Environment Manager 

Firearms, traps or pets are not to be brought on site, 
except where authorised as part of pre-clearing trapping 

At all times All personnel 

All native fauna encounters will be reported to the 
Environment Manager. The Environment Manager will 
record all encounters and report these to DPaW 

At all times  All personnel 
Environment Manager 

All incidents involving fauna will be reported to a 
supervisor 

During clearing and 
construction 

All personnel 

If any injured fauna are encountered on site, a member 
of the Environment Team will contact the 24 hour 
WILDCARE helpline on 08 9474 9055 or be transferred 
to the care of a licenced fauna carer or local wildlife 
centre 

At all times Environment Team 
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Control  Timing  Accountability  

Where practicable, potential black cockatoo habitat 
trees (i.e. those with a diameter at breast height of ≥500 
mm) are to be felled outside of the black cockatoo 
breeding season to avoid risk of impacting breeding 
activities 

Pre-clearing 
During clearing 

Environment Manager 
Alliance Manager 

Any potential habitat trees that are intended to be 
cleared will be bumped or shaken prior to clearing to 
allow any fauna an opportunity to vacate the tree. All 
potential habitat trees will be inspected for fauna too 
young or unable to leave a tree. 

Prior to and during 
clearing 

Environment Manager 

Any conservation significant fauna encountered during 
clearing will be relocated into adjacent areas of remnant 
vegetation 

During clearing Environment Manager 

Clearing will be conducted in stages and on one front 
where possible, to allow for local migration of fauna into 
adjacent areas 

During clearing Alliance Manager 
Supervisor 

Machinery should start up at least 10 minutes prior to 
commencement of clearing activities to potentially 
‘scare’ fauna away from the clearing area 

During clearing Alliance Manager 
Supervisor 

If native fauna is encountered during construction it will 
be allowed to make its own way from the work area. 
Where fauna has not made its way from the construction 
footprint, fauna will be moved to nearby bushland by a 
qualified fauna handler 

During clearing and 
construction 

All personnel 
Environment Manager 

Trenches required for the project will be open for the 
shortest period possible and inspected and cleared of 
any fauna each morning and evening, and prior to 
backfilling. Trenches left open overnight will have a 
method of egress for trapped fauna. 

Construction Construction Manager 
Supervisor 

Appropriate speed limits will be set, signposted and 
adhered to on all site access roads to avoid fauna strike. 
Speed restrictions will apply in areas between dusk and 
dawn where there is a high risk of fauna/vehicle 
collisions 

Construction Superintendent 

All site vehicles will yield right-of-way to fauna At all times All personnel 

Routinely review and revise areas of speed restrictions 
and fauna interactions based on records of physical 
encounters/near misses.  

As required Environment Manager 
Superintendent 

The pest control program will: 
� Manage waste 
� prohibit of domestic pets on site 
� prohibit of feeding or interacting with feral or native 

fauna. 
This will be identified in the induction and regularly 
repeated in toolbox meetings 

Prior to the 
commencement of 
construction 

Environment Manager 
Safety and Support 
Services Manager 

Implement dust controls detailed in the Air Subplan  
(refer to Part C, Section 11) 

Refer to Section 11 Refer to Section 11 

Minimise impacts of noise to fauna through the 
implementation of noise controls detailed in the Noise 
Subplan  (refer to Part C, Section 4) 

Refer to Section 4 Refer to Section 4 

Directional lighting will be used where practicable to 
prevent excessive light spill into adjacent fauna habitats 

Construction Supervisor 
Construction Manager 
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Control  Timing  Accountability  

Lighting that is not required and will not impair 
operations and/or safety shall be switched off 

Construction Supervisor 
All personnel 

Monitoring 

Fauna monitoring is performed that complies with legal and contract 
requirements and which is sufficient to identify potential non-compliances 
before they occur.  

Where monitoring determines non-compliance to be a risk or to have occurred, 
an incident report and corrective actions are raised in Synergy.  

Monitoring and analysis of data will be carried out by a competent person. 
Evidence of competence must be retained. 

It is the accountability of the Environmental Manag er to ensure all 
monitoring is performed according to these requirem ents. 

The following fauna monitoring will be undertaken on the project: 

5.1.14 Fauna Monitoring 

The following fauna monitoring will be undertaken on the project: 

Table 33 Table 33: Fauna monitoring 

Location  Parameter  Purpose  Frequency  Responsibility  Timing  

Trapping 
locations 

Number of  
Southern 
Brown 
Bandicoots  
trapped and  
relocated 

To confirm no 
Southern Brown 
Bandicoots have 
been trapped for 
two consecutive 
nights. 

At the end of 
the trapping 
program 

Environment 
Manager 
Qualified fauna 
expert 

Pre-
construction, 
during 
trapping 
event 

Relocation  
site 

 

To identify the 
presence of 
trapped 
Southern Brown 
Bandicoots at 
the relocation 
site. 

Every 6 
months for two 
years post 
release, with 
the first 
monitoring 
event to be 
undertaken 
within three 
months of 
release 

Environment 
Manager 
Qualified fauna 
expert 

Post release 

Trapping 
locations 

Number of 
Reptiles 
trapped 

To confirm no 
Ctenotus 
gemmula, 
Lerista lineata, 
Neelaps 
calonotos and 
Morelia spilota 
imbricata 
species have 
been trapped for 
two consecutive 
nights. 

At the end of 
the trapping 
program 

Environment 
Manager 
Qualified fauna 
expert 

Pre-
construction, 
during 
trapping 
event 
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Location  Parameter  Purpose  Frequency  Responsibility  Timing  

Development 
envelope 

Carnaby’s 
Black  
Cockatoo and 
Forest Red-
tailed Black 
Cockatoo  
breeding 

Inspect any 
areas to be 
cleared for 
evidence of 
active 
nesting/breeding 
activity.  If 
breeding activity 
present retain 
until hollows are 
no longer in use. 

Within 7 days 
prior to 
clearing during 
August – 
December 
only 

Environment 
Manager 
Qualified fauna 
expert 

During 
construction 

Development 
envelope 

Presence of 
fauna 

Daily pre-
clearing 
surveillance  
and fauna 
relocation during 
clearing 
operations (by 
suitably qualified 
fauna handler) 

Daily during 
clearing 

Environment 
Manager 
Qualified fauna 
expert 

Pre-clearing 

Construction 
trenches / 
Development 
envelope 

Inspection of 
trenches and 
removal of 
fauna each 
morning and  
evening, and 
prior to 
backfilling 

Identify and 
remove fauna 
from trenches 

Each morning 
and evening, 
and prior to 
backfilling 

Supervisor During 
Construction 

Nesting trees / 
fauna habitat 

Flagging / 
fence intact 

Monitoring of 
flagging and / or 
fences 
protecting 
nesting trees 
and fauna 
habitat  

Daily during 
Construction 
 
Weekly during 
construction 

 
 
Supervisor 
 
Environment 
Manager 
 

Construction 

Fauna 
underpasses 

Fauna 
underpasses 

Inspection and 
maintenance of 
furniture with 
underpass. 

Annual 
ongoing 
program of 
inspection and 
maintenance 

Main Roads   Post-
construction 

Between 
Progress 
Drive and 
Bibra Lake 
Drive 

Monitoring of 
noise between 
Progress Drive 
and Bibra 
Lake Drive. 

To confirm the 
2031 build 
scenario 
including 
mitigation 55 
dB(A) contour 
modelling 
results. 

5 year post-
construction 

Main Roads Post-
construction 

Contingency Actions 

Table 34 outlines the fauna contingency actions to be initiated if the fauna 
performance objectives are not met. All contingency actions undertaken shall 
be documented in the annual compliance report. Contingency actions for flora 
and vegetation, in accordance with the Flora, Vegetation and Fauna 
Management Plan include: 

� Any non-compliance shall be reported as an incident on an Environmental 
Incident Report form and registered in an electronic database.  

� Each incident will be reported and investigated as a minimum as per Main 
Road’s Corporate Procedure 6707/042 Environmental Guideline – 
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Environmental Incident Reporting and Investigation or as specified within the 
EMP. 

� Causes of incidents will be determined, management procedures will be 
modified and measures taken (as required) to prevent re-occurrence of 
incidents.  

� All incidents will be reviewed immediately to determine if they require 
reporting to the appropriate authority. If reporting is required, this will be 
carried out in writing to the appropriate authority in accordance with Main 
Roads Corporate Procedure 6707/042 

� Incidents will be tracked to ensure that the appropriate corrective actions 
and measures are taken to prevent the incident from reoccurring; 

� Environmental incidents will be reviewed on a monthly and annual basis to 
determine incident trends. This will enable targeting of areas that require 
further adaptive management and will assist in preventing future incidents; 
and 

� The emergency response plan will be implemented to deal with any major 
environmental incidents. 

Table 34 Table 34: Fauna contingency actions 

Trigger  Action  Responsibility  

Southern Brown Bandicoots 
are still being trapped for 2 
consecutive nights after the 3-4 
day trapping program is 
completed 

1.  Seek the advice of a fauna expert.  
2.  Implement any new recommendations which 
may include extending the trapping program until 
the number caught each night significantly 
reduces. 

Environmental 
Manager 

Ctenotus gemmula, Lerista 
lineata, Neelaps calonotos and 
Morelia spilota imbricata are 
still being trapped for 2 
consecutive nights after the 3-4 
day trapping program is 
completed 

1.  Seek the advice of a fauna expert.  
2.  Implement any new recommendations which 
may include extending the trapping program until 
the number caught each night significantly 
reduces. 

Environmental 
Manager 

Active Carnaby’s Black 
Cockatoo or Forest Red-tailed 
Black Cockatoo nesting is 
observed in areas proposed to 
be cleared 

1.  Mark the tree(s) with flagging tape and record 
the tree GPS.  
2.  Report nesting tree(s) to Environmental 
Manager and Main Roads.  
3.  Install temporary fencing and signage within 
two metres of the base of the tree.   
4.  Demarcate a 10 m buffer around the base of 
the nesting tree(s).  
5.  Retain the nesting tree(s) until hollows are no 
longer in use and do not clear any vegetation 
within 10 m of the nesting tree (s) while in use.  
6.  Re-inspect the tree(s) 7 days prior to clearing 
to re-confirm all birds have vacated the nest.  
7.  Report the status of nesting tree(s) to the 
Environmental Manager and Main Roads and 
suitability for clearing. 

Environmental 
Manager 

Fauna underpasses do not 
include the correct furniture as 
per the original design 

1.  Investigate whether maintenance regime 
should be modified.  
2.  Seek the advice of a fauna expert.   
3.  Implement new recommendations for the 
underpasses.  
4.  Monitor the effectiveness of the new 
recommendations. 

Environmental 
Manager 

Fauna underpasses are not 
being used by for Southern 
Brown Bandicoot 

1.  Investigate whether maintenance regime 
should be modified.  
2.  If not, review the design of the underpass 
(with specialist advice) and/or undertake a 

Environmental 
Manager 
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Trigger  Action  Responsibility  

survey of current Southern Brown Bandicoot 
populations in the area.  
3.  Implement new recommendations for the 
underpasses.  
4.  Monitor the effectiveness of the underpasses. 

Fauna death or injury  1.  Investigate cause  
2.  Contact DoE and/or DPaW if there are 
impacts on listed threatened species  
3.  Review management procedures  
4.  Increase education amongst all personnel  
5.  Erect fencing to prevent fauna access to 
active construction areas (if required) 

Environmental 
Manager 

Previously undetected nesting 
of black cockatoos is 
encountered 

1. Construction works shall cease immediately 
in the vicinity of the nesting tree(s) and the  

2. nest be reported to the Environment 
Manager and / or Supervisor  

3. Environment Manager and Construction 
Manager will investigate and review 
potential  

4. methods for avoidance of damaging nesting 
tree whilst in use  

5. A translocation plan will be developed in 
consultation with DPaW  

Success of management approach will be 
monitored 

Environment 
Manager 

Non-compliance with 
management and controls  

1.  Investigate cause.  
2.  Implement contingency actions which may 
include:  
-  Review management measures practicality or 
relevance.  
� Improve training and education for all 

personnel.  
� Improve methods for marking clearing lines.  
� Install additional temporary fencing or signs.  
3.  Improve and implement increased protective 
measures as necessary.  
4.  Monitor the success of these actions. 

Environmental 
Manager 

Auditing, Reporting and Review 

The auditing requirements for this EMP are detailed in Section 5. Auditing, 
reporting and review and revision requirements for environmental management 
plans referenced and used in preparation of the Fauna Management Subplan  
are presented in Table 35.  

Table 35 Table 35: Fauna audit, reporting and review requirements   

Plan Audits  Reporting  Review & Revision  

Fauna 
Management 
Plan 
(MRO15099_08 
R001) (required 
to meet 
conditions of 
MS1008) 

Auditing of the FMP 
shall be conducted in 
accordance with Main 
Roads Corporate 
Procedure 6707/044 
Environmental Auditing. 
Internal audits will be 
undertaken every three 
months during 
construction, and 
compliance audits will 
be undertaken annually 

A monitoring report will be 
prepared after each 
monitoring event, 
summarising the results 
produced prior to the 
preparation of the Annual 
Compliance Report. 

The FMP will be reviewed 
on an annual basis, or as 
otherwise determined, to 
ensure that the plan takes 
into consideration 
amendments to 
operations, monitoring 
results, audits, continuous 
improvement and changes 
in regulatory and 
corporate requirements.  
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Plan Audits  Reporting  Review & Revision  

during construction and 
annually for the first five 
years of operation. 
An annual compliance 
report, detailing the 
results of the 
compliance audit, shall 
be provided to the CEO 
of the OEPA and DPaW. 
The Annual Compliance 
Report will include: 
� climate and rainfall 

information 
� outcomes of the 

trapping and 
translocation 
program 

� demonstration of 
compliance with 
maintenance 
requirements 

� documentation of 
monitoring 
undertaken 

� comparison of 
monitoring results to 
trigger values 

� documentation of 
any management or 
contingency actions 
undertaken. 

Any proposed 
amendments to the plan 
will be undertaken in 
accordance with condition 
11-4 and provided to the 
CEO of the OEPA for 
approval prior to 
implementation. 

References 
Roe Highway Extension Flora. Flora, Vegetation and Fauna Management Plan (AECOM 
2012)  
Roe Highway Extension Public Environmental Review (AECOM 2011) 
State Planning Policy 2.8: Bushland Policy for the Perth Metropolitan Region (WAPC 2010) 
and Bush Forever (WAPC 2000a; 2000b) 
Flora and Vegetation Monitoring and Management Plan – Scope of Works for Baseline Flora 
and Vegetation Condition Survey (2015) 
Main Roads Specification 301 Clearing 
Specification 304 Revegetation and Landscaping 
Rehabilitation Strategy – Roe Highway Extension 
Vegetation Rehabilitation Plan 
DPaW Permit to Relocate Fauna 
Bush Forever: Volume 1: Polices, Principles and Processes Perth, W.A., Western Australian 
Planning Commission 
EPA Position Statement No. 3: Terrestrial Biological Surveys as an Element of Biodiversity 
Protection 
EPA Guidance Statement No. 20: Sampling of Short Range Endemic Invertebrate Fauna for 
Environmental Impact Assessment in Western Australia 
EPA Guidance Statement No. 56: Terrestrial Fauna Surveys for Environmental Impact 
Assessment in Western Australia 
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4. Noise Subplan 

Scope 

This Plan addresses noise management on the project and the management of 
impacts to the environment and/or community. 

Activities conducted on the project that has the potential to create noise issues 
are provided below. These have been extracted from the project PER and 
project environmental risk assessments: 

Table 36 Table 36: Activities, Hazards and Risks 

Project Activity  Environmental Hazard  Environmental Risk  

Removal of vegetation and 
topsoil 

Noise emissions Low to medium noise impact 
(short duration) for sensitive 
receivers adjacent to vegetation 
and topsoil removal works along 
the entire length of the alignment  

Installation of retaining walls Noise emissions Increased noise impacts to 
sensitive receivers between Stock 
Road and Coolbellup  

Operation and maintenance of 
plant and machinery 
Transport of cut and fill 
Vehicle movements 

Noise emissions Increased noise impacts along 
the entire the entire length of the 
alignment  

Traffic diversions Noise emissions Increased noise impacts to 
sensitive receivers from diversion 
of traffic as standard and out of 
hours works 

Construction of structures – 
concrete 

Noise emissions Increased noise impacts in 
vicinity of structure construction 
during standard and out of hours 
works  

Piling Noise and vibration emissions 
from piling within Roe Swamp  

Increased noise impacts to 
sensitive receivers in the vicinity 
of Roe Swamp  

Excavation of cut 
Placement of fill / earthworks 

Noise and vibration emissions Increased noise and vibration 
impacts to sensitive receivers 

Surfacing (asphalt / 
compaction) 

Noise and vibration emissions Increased noise impacts along 
the entire the entire length of the 
alignment  

Removal and rehabilitation of 
existing redundant roads 

Noise and vibration emissions Increased noise impacts to 
sensitive receivers resulting from 
the removal and rehabilitation of 
existing roads  

Project Compliance Requirements 

5.1.15 Contract Clauses 

Specific contract clauses and references which set limits and/or govern noise 
on the project include: 
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Table 37 Table 37: Contract clauses and references governing noise impacts 

Contract Document 
Reference Contract Clause/Reference Limit/Requirement 

Project Alliance Agreement 

Project Alliance 
Agreement 

16.5 Protection of people and 
property 

(a) Without limiting any other 
obligation of the Participants 
under this Agreement, the 
Participants are committed to 
protecting both people and 
property when carrying out the 
Works, and must take all action 
to ensure this commitment is met 
including: 

(i) providing all Materials, 
procedures and training and 
taking all measures necessary to 
protect people and property; 

(ii) avoiding unnecessary 
interference with the passage of 
people and vehicles; 

(iii) except to the extent 
necessary in relocating, 
replacing or protecting any Utility 
Service, avoiding damage, 
obstruction or other interference 
with any Utility Service or other 
similar services to the Site; 

(iv) minimising the effect of the 
Works on the aesthetic qualities 
of the Environment and social 
activities of local community 
members; 

(v) eliminating nuisance including 
implementing appropriate dust 
control measures and avoiding 
unnecessary noise and 
disturbance; and 

(vi) preventing unlawful 
environmental damage or 
Pollution. 

Appropriate noise control measures 
must be implemented so that noise 
does not cause a nuisance to people 
and property. 

SWTC 9.6(l) Construction Noise 

9.6(l)i The Contractor must comply with 
the Environmental Protection Act 
1986 (WA) and the 
Environmental Protection (Noise) 
Regulations 1997 (WA). 

Comply with the Environmental 
Protection Act 1986 (WA) and the 
Environmental Protection (Noise) 
Regulations 1997 (WA). 

9.6(l)ii The Contractor must establish, 
implement and maintain a 
Construction Noise and Vibration 
Management Plan to the 
satisfaction of the Local 
Government Authority and the 
Department of Environment 
Regulation. 

Establish, implement and maintain a 
Construction Noise Management 
Plan to the satisfaction of the Local 
Government Authority and DER. 

9.6(l)iii The Contractor must: 

(A) Provide Main Roads 
Representative with the current 
Construction Noise and Vibration 
Management Plan which will be 

� Provide Main Roads with the 
construction Noise 
Management Plan which will be 
placed on Main Roads website. 

� Minimise the effects of noise on 
adjacent properties using 
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Contract Document 
Reference Contract Clause/Reference Limit/Requirement 

placed on Main Roads website 
for public information; 

(B) minimise the effects of 
noise on the occupants of 
adjacent properties by the use of 
silenced plant or by operating 
plant as far away as practicable 
from those properties; 

(C) limit working hours on 
those construction activities 
which generate significant noise; 
and 

(D) design and construct 
noise mitigation structures to 
satisfy the requirements of the 
deed. 

silenced plant or operating plant 
as far away as practicable from 
properties. 

� Limit working hours on those 
construction activities which 
generate significant noise 

� Design and construct noise 
mitigation structures to satisfy 
contractual requirements. 

5.1.16 Conditions of Project Environmental Approval s 

Conditions of project environmental approvals that specifically address the 
management of noise include: 

Table 38 Table 38: Conditions of environmental approvals to manage noise impacts 

Environmental Approval 
Document Reference Relevant Condition Limit/Requirement 

Ministerial Statement No. 
1008 

6-1 The proponent shall 
demonstrate that the proposal is 
designed and constructed 
consistent with the authorised 
extent(s) as referred to in 
Column 3 of Table 2 in Schedule 
1, through the implementation of 
conditions 6-2 and 6-3. 

Design and construct project 
consistent with the authorised 
extent(s) as referred to in Column 3 
of Table 2 in Schedule 1, through 
the implementation of conditions 6-2 
and 6-3. 

 6-2 Prior to commencement of 
construction, unless otherwise 
agreed by the CEO, the 
proponent shall prepare an 
Infrastructure Plan which is to be 
approved by the CEO. The 
Infrastructure Plan shall include: 
(1) the alignment, dimensions 
and locations of the key proposal 
elements as referred to in 
Columns 1 and 2 of Table 2 in 
Schedule 1; 
(2) the final height of the noise 
walls as referred to in Table 2 of 
Schedule 1, consistent with the 
Noise Management Plan 
(AECOM) 
dated 11 July 2012; 
(3) an assessment of the need 
for noise walls or other noise 
mitigation measures between 
Bibra Drive and Progress Drive, 
consistent with the Western 
Australian Planning 
Commission’s State Planning 
Policy 5.4 Road and Rail 
Transport Noise and Freight 
Considerations in Land Use 
Planning, to ensure that there 
are no adverse impacts of 

Noise walls are to be consistent with 
the Noise Management Plan (dated 
11 July 2012). 
Frame work and management to be 
consistent with Western Australian 
State Planning Policy 5.4 Road and 
Rail Transport Noise and Freight 
Considerations in Land Use 
Planning 
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Environmental Approval 
Document Reference Relevant Condition Limit/Requirement 

operational noise on the existing 
buildings occupied by the 
Cockburn Wetlands Education 
Centre and the Native Arc 
Animal Rescue Centre on Hope 
Road, or the dual use pathway 
located between Bibra Lake and 
the Roe Highway Extension; 
(4) a framework of management 
and contingency actions 
including 
timeframes for their 
implementation, consistent with 
the Western 
Australian Planning 
Commission’s State Planning 
Policy 5.4 Road and Rail 
Transport Noise and Freight 
Considerations in Land Use  
Planning, should it be 
determined that noise walls or 
other mitigation measures are 
required; 
(5) areas of native vegetation to 
be retained within the 
development envelope; and 
(6) spatial data for 6-2(1), 6-2(2), 
6-2(3) and 6-2(5), and if relevant 
6-2(4). 

 11-2 Prior to commencement of 
construction, unless otherwise 
agreed by the CEO, the 
proponent shall prepare a Fauna 
Management Plan to the 
requirements of the CEO on 
advice of the Department of 
Parks and Wildlife. The Fauna 
Management Plan shall: 
(7) assess the need for noise 
barriers or other noise mitigation 
measures between Bibra Drive 
and Progress Drive to ensure 
that noise does not adversely 
impact fauna; 
(8) should noise barriers or noise 
mitigation measures be required 
as a result of condition 11-2(7), 
identify management and 
contingency measures, including 
timeframes for their remediation, 
to be implemented in the event 
that noise levels are having an 
adverse impact on fauna; 
(9) detail the visual barriers to be 
installed to reduce the risk of 
vehicle strikes to birds between 
North Lake and Bibra Lake; and 
(10) determine the timing and 
frequency of reporting to the 
CEO. 

Prior to the commencement of 
construction, prepare a Fauna 
Management Plan to the 
requirements of the OEPA CEO and 
on advice of the Department of 
Parks and Wildlife 

 11-3 Prior to commencement of 
construction, unless otherwise 
agreed by the CEO, the 
proponent shall implement the 

Implement the approved Fauna 
Management Plan prior to the 
commencement of construction 
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Environmental Approval 
Document Reference Relevant Condition Limit/Requirement 

approved Fauna Management 
Plan required by condition 11-2, 
to the satisfaction of the CEO. 

DotE Approval for 
Referral EPBC 2009/5031 

5 In order to minimise impacts to 
threatened species and 
communities, and migratory 
species, the approval holder 
must develop and implement all 
Plans or Surveys, in accordance 
with the requirements of the 
following WA approval 
conditions: 
a. The Infrastructure Plan 
required by WA approval 
conditions 6-2 to 6-7; 
b. The Construction 
Environmental Management Plan 
required by WA approval 
conditions 7-7 to 7-11; 
h. The Fauna Management Plan 
required by WA approval 
conditions 11-1 to 11-8. 

Develop and implement all Plans or 
Surveys, in accordance with the 
requirements of the following WA 
approval conditions 

DotE Approval for 
Referral EPBC 2009/5031 

6 The approval holder must 
provide a copy of all CEO 
approved (or varied) Plans or 
Surveys specified in Condition 5 
to the Department within 20 
business days of the Plan or 
Survey having been approved (or 
varied) by the CEO. 

Provide a copy of all OEPA CEO 
approved (or varied) Plans or 
Surveys specified in Condition 5 to 
the Department within 20 business 
days of the Plan or Survey having 
been approved 

5.1.17 Specific Conditions of Local, State and Comm onwealth Legislation 

Conditions of local, State and Commonwealth legislation that apply specific 
criteria to the management of noise on the project include: 

Table 39 Table 39: Conditions of legislation that apply specific criteria to noise management 

Document Reference  Relevant Condition  Limit/Requirement  

Environmental Protection 
(Noise) Regulations 1997 

Regulations that set noise limits 
for industry and methods for 
assessing and controlling noise 

Approval of out of hours noise 
management required 

State Planning Policy 5.4 
Road and Rail Transport 
Noise and Freight 
Considerations in Land 
Use Planning (SPP 5.4) 

Promote a system in which 
sustainable land use and 
transport and mutually 
compatible. Establishes a 
standardised set of criteria to be 
used in the assessment of 
proposals 

Provides standardised set of 
(outdoor noise) criteria to be used in 
noise assessment 

Environmental Protection 
Act 1986 

Prevention, control and 
abatement of environmental 
harm and conserving, 
preserving, protecting, enhancing 
and managing the environment 

Approval to undertake an assessed 
proposal, with conditions 

Project Objectives 

Based on the requirements defined at Section 4.2 (above), the findings of 
project risk management processes and the potential impacts, the following 
targets have been set. Any deviance from the targets will result in Project 
Management immediately implementing corrective actions: 

Table 40 Table 40: Noise management objectives 
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Metric/Measure  Objective  Timeframe  Accountability  

Number of non-compliant monitoring 
results (Environmental Protection 
(Noise) Regulations 1997) 

Zero  At all times Alliance Manager 

Number of nuisance complaints 

All complaints 
responded to and 
investigated 
within 24 hours of 
receipt of 
complaint 

At all times Alliance Manager 

Controls Used to Manage Noise 

Controls that are adequate to minimise noise and to reduce risk to the lowest 
acceptable rating achievable are implemented before any relevant works 
commence. Elimination of the hazard is the first preference of control, followed 
by engineering, then administrative controls. Controls used on this project 
include: 

Table 41 Table 41: Noise management controls 

Control Timing  Accountability  

Where construction activities are required outside of 
approved operating hours the following process will be 
undertaken: 
� A construction Noise Management Plan  will be 

prepared detailing management of noise and vibration 
� The plan must be established, implemented and 

maintained to the satisfaction of the Local Government 
Authority and DER  

� All nearby residents will be notified prior to works with 
details of time period and activities necessary out of 
hours 

Construction Construction 
Manager 
Environment 
Manager 

Undertake noise monitoring if required by the construction 
separate Noise Management Plan  (for out of hours work). 

Construction Construction 
Manager 
Supervisor 

Undertake construction activities within the nominated hours 
of work to comply with contractual and legal requirements 

Construction Construction 
Manager 
Supervisor 

Any works that need to occur outside these hours must be 
approved by the Alliance Manager or project environmental 
representative. All equipment must be serviced and 
maintained according to manufacturer’s recommendations, 
or more frequently if required to minimise noise generated 

Prior to the 
commencement 
of construction 

Construction 
Manager 
Alliance Manager 
Environmental 
representative 
 

Where intermittent high frequency noise is a high risk, and 
pending safety requirements, the least noise-intrusive 
reversing alarms must be used 

Construction Construction 
Manager 

A complaints register shall be established and maintained Construction Community & 
Stakeholder 
Manager 

In accordance with contractual requirements, early 
consultation must be conducted with community 
stakeholders on the likely impacts of activities likely to cause 
disruption 

Prior to the 
commencement 
of construction 

Community & 
Stakeholder 
Manager 
Construction 
Manager 
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Control Timing  Accountability  

Install noise attenuation features to fixed and mobile plant, 
as required (in order to achieve compliance) 

Prior to the 
commencement 
of construction 

Construction 
Manager 

Selection of machinery and operational practices will be 
undertaken to produce the lowest practical level of noise and 
vibration. All machinery will be fitted with exhaust mufflers. 
The use of croakers in the place of reversing beepers will be 
considered at least in areas of close proximity to noise 
sensitive receivers (e.g. nearby residences) and for out of 
hours work 

Construction Construction 
Manager 

Where intermittent high frequency noise is a high risk, and 
pending safety requirements, the least noise-intrusive 
reversing alarms are used. 

Construction Construction 
Manager 

The site induction will include education on the importance 
of minimisation of noise and vibration during construction 
and methods for minimising noise and vibration impacts  

Induction Health and Safety  
Manager 

Construction activities will be limited to between the hours of 
0700 and 1900 Monday to Saturday excluding public 
holidays, unless appropriate authorisation is given for out of 
hours work.  

Construction Construction 
Manager 

Construction noise will be managed with the Environmental 
Protection Act 1988 (WA) and the Environmental Protection 
(Noise) Regulations 1997 (WA) 

Construction Construction 
Manager 

Appropriate site access routes and staff parking will be 
determined which will minimise noise and vibration impacts 
on the neighbouring community 

Prior to the 
commencement 
of construction 

Construction 
Manager 

Acoustic screens (e.g. fences or site offices) shall be used 
for equipment located near sensitive receivers that may run 
on a 24 hour basis, where practicable  

Construction Construction 
Manager 

Any static equipment that generates noise (e.g. generators 
and compressors) will be located as far as practicable from 
nearby noise sensitive receivers 

Construction Construction 
Manager 

Idling of all vehicles and plant is to be kept to a minimum Construction All personnel 

Radios are to be kept at a reasonable volume and must be 
turned off immediately in response to complaints received 
from nearby stakeholders 

Construction All personnel 

Maintenance schedules and pre-start inspections are to be 
implemented and followed to ensure that all vehicles and 
equipment are in good working condition 

Construction Construction 
Manager 

Any complaints received in relation to noise and vibration 
will be addressed in accordance with the project complaints 
management procedure and any complaints relating to noise 
and vibration will be responded to in a timely manner 

Construction Community and 
Stakeholder 
Manager 
Supervisor 

The final design, height and extent of noise barriers will be 
determined during the final design phase, just prior to 
construction. All residents that will be impacted by the 
construction of noise barriers will be consulted on the 
design, height and location. As a minimum all affected 
residents will be contacted by mail. 

Prior to 
construction  

Community and 
Stakeholder 
Manager 
Construction 
Manager 

Where noise barriers are proposed for property boundaries, 
these will be installed prior to the commencement of 
construction works that are likely to affect those properties in 
stages and where practicable 

Construction Construction 
Manager 

Nearby landowners (including residents and businesses) will 
be notified of the schedule of construction activities and 
likely noise and vibration emissions 

Prior to the 
commencement 
of construction 

Community and 
Stakeholder 
Manager 
Construction 
Manager 



 

 
 

Title: Management Plan Environmental 
ID: 81020-MPL-MN-0013 Version: 11.0 Date Published: 23/06/2016 
Management System  - Uncontrolled Document when Printed 

Page 126 of 204 

Control Timing  Accountability  

Activities will be altered or additional controls implemented 
where predictive modelling indicates potential impacts that 
exceed compliance limits.  

Prior to the 
commencement 
of construction  

Construction 
Manager 
Environment 
Manager 

Adjust the Project Traffic Management Plan/Plans  to 
minimise noise impacts, as required/reasonable. 

Prior to 
construction 

Construction 
Manager 
Alliance Manager 

Limiting the hours of work in response to community 
concerns, where reasonable 

Construction Community & 
Stakeholder 
Manager 
Construction 
Manager 
Supervisor 

Monitoring 

Noise monitoring is performed that complies with legal and contract 
requirements and which is sufficient to identify potential non-compliances 
before they occur.  

Where monitoring determines non-compliance to be a risk or to have occurred, 
an incident report and corrective actions are raised in Synergy.  

Monitoring and analysis of data will be carried out by a competent person. 
Evidence of competence must be retained.  

It is the accountability of the Environmental Manager to ensure all monitoring is 
performed according to these requirements. 

5.1.18 Noise Monitoring 

The following noise monitoring will be undertaken on the project: 

Table 42 Table 42: Noise monitoring 

Location  Parameter  Methodology  Frequency  Responsibility  

Entire site Condition of 
machinery and 
vehicles during 
pre-starts 

In accordance with 
plant maintenance 
procedures / 
manuals 

Daily for plant  
Weekly for vehicles 

Alliance 
Manager 
Plant Manger 

Sensitive 
receptors / 
dependent on 
complaints 
In accordance 
with Noise 
Management 
Plan  (for out of 
hours work) 

Noise levels In response to / 
dependent 
complaints 
In accordance with 
Noise 
Management 
Plan  

As required / 
opportunistically 
In accordance with 
Noise 
Management Plan  

Alliance 
Manager 
Environment 
Manager 

5.1.19 Meteorological Monitoring 

Meteorological data adequate to allow the interpretation of monitoring data to 
assess compliance and identify potential non-compliances is collected. The 
sources of this data are: 

Table 43 Table 43: Meteorological monitoring 
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Location  Parameter  Equipment Type  Frequency  

Bureau of Meteorology 
Jandakot Airport 
(station 009172) 

Wind direction/speed Bureau of Meteorology As required / ongoing 

5.1.20 Plan of Monitoring Locations 

No monitoring is planned during construction, unless specifically required within 
the out of hours construction Noise Management Plan (to be prepared in 
consultation with the DER and relevant Local Government Authority). Noise 
monitoring locations will be identified accordingly within the Noise Management 
Plan, if required.  

Contingency Actions 

Table 44 details contingency actions to be initiated for noise management. 
Contingency actions for out of hours works are to be implemented in 
accordance with the out of hours construction Noise Management Plan. 

Table 44 Table 44: Noise contingency actions 

Trigger  Action  

Non-compliance with 
management and mitigation 
measures 

1.  Investigate cause.  
2.  Implement contingency actions which may include:  
� Review management measures practicality or relevance.  
� Improve training and education for all personnel.  
3.  Improve and implement increased protective measures as 
necessary.  
4.  Monitor the success of these actions. 

Complaints received 
concerning noise  

1.  Manage complaints and ensure a rapid response occurs 
(within 24 hours).  
2.  Undertake noise monitoring if necessary.  
3. Improve and implement increased protective measures / 
procedures, if necessary. 

References 
Roe Highway Extension Public Environmental Review (South Metro Connect 2011) 
Planning and Development Act 2005 
Environmental Protection (Noise) Regulations 1997 
Environmental Protection Act 1986 (WA) 
Acoustic Assessment Report – Roe Highway Extension (AECOM 2011) 
Noise Management Plan – Roe Highway Extension (AECOM 2012), Appendix G to the 
Public Environmental Review Response to Submissions report 
State Planning Policy 5.4 Road and Rail Transport Noise and Freight Considerations in Land 
Use Planning 
AS Standard 2436-2010 Guide to Noise and Vibration Control on Construction, Demolition 
and Maintenance Sites 
Consideration of environmental impacts from noise (EAG13), dated 18 September 2014 
DIN 4150 Standard on Structural Vibration 
Construction Noise Management Plans (to be completed for out of hours works and 
approved by the Local Government Authority and DER). 
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5. Vibration Subplan 

Scope 

This Plan addresses vibration management on the project and the management 
of impacts to the environment and/or community. 

Activities conducted on the project that have the potential to create vibration 
issues are provided in the Noise Subplan  (Part C, Section 4). These have 
been extracted from the project PER and environmental risk assessments.  

Project Compliance Requirements 

5.1.21 Contract Clauses 
Specific contract clauses and references which set limits and/or govern impacts vibration on 
the project include: 

Table 45 Table 45: Contract clauses and references governing vibration impacts 

Contract Document 
Reference Contract Clause/Reference Limit/Requirement 

SWTC 9.6(k) Vibration 

9.6(k)i 

The Contractor must establish, 
implement and maintain a 
Construction Noise and Vibration 
Management Plan to the 
satisfaction of the Local 
Government Authority and the 
Department of Environment 
Regulation. 

Implement and maintain a 
Construction Noise Management 
Plan to the satisfaction of the Local 
Government Authority and DER 

9.6(k)ii The Contractor must limit ground 
vibrations in adjoining properties 
by ensuring that the ground 
particle velocities from any 
necessary operation of vibratory 
compaction or percussion 
equipment cause minimum 
nuisance and do not exceed any 
such limit that could result in 
damage to property, and at most 
5 mm/s. 

Ensure the ground particle velocities 
from any necessary operation of 
vibratory compaction or percussion 
equipment causes minimum 
nuisance, do not exceed any such 
limit that could result in damage to 
property (at most 5 mm/s) 

9.6(k)iii A baseline vibration 
measurement must be taken at 
two locations and at the time 
nominated by Main Roads’ 
Representative.  The 
measurements must be taken at 
the commencement of 
construction activities involving 
the operation of vibratory 
compaction or percussion 
equipment. 

Take baseline vibration 
measurements from two locations at 
the commencement of construction 
activities (involving the operation of 
vibratory compaction or percussion 
equipment) 

9.6(k)iv If complaints of nuisance levels 
of vibration from residents occur, 
the Contractor must advise Main 
Roads’ Representative and 
respond to any complaint at the 
earliest opportunity but no later 
than 24 hours after the complaint 
is received.  In addition, the 
Contractor must take vibration 
measurements at the affected 
residence.  If the vibration limits 

Advise Main Roads and respond to 
any resident complaints at the 
earliest opportunity but no later than 
24 hours after the complaint is 
received. 

Take vibration measurements at the 
affected residence. 

If the vibration limits specified in 
9.6(k)(ii) are exceeded, the 
Contractor must modify the 
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Contract Document 
Reference Contract Clause/Reference Limit/Requirement 

specified in clause 0 are 
exceeded, the Contractor must 
modify the construction method 
to reduce vibration. 

construction method to reduce 
vibration. 

5.1.22 Conditions of Project Environmental Approval s 

No conditions of project environmental approvals specifically address the 
management of vibration. A number of conditions specify management 
requirements for noise. These are addressed in Part C, Section 5.1.22. 

5.1.23 Specific Conditions of Local, State and Comm onwealth Legislation 

Conditions of local, State and Commonwealth legislation that apply specific 
criteria to the management of vibration on the project include: 

Table 46 Table 46: Conditions of legislation that apply specific criteria to vibration management 

Document Reference  Relevant Condition  Limit/Requirement  

Environmental Protection 
(Noise) Regulations 1997 

Regulations that set noise limits 
for industry and methods for 
assessing and controlling noise 

Approval of out of hours noise 
(including vibration) management  

Project Objectives 

Based on the requirements defined at Section 5.2 (above), the findings of 
project risk management processes and the potential impacts, the following 
targets have been set. Any deviance from the targets will result in Project 
Management immediately implementing corrective actions: 

Table 47 Table 47: Vibration management objectives 

Metric/Measure  Objective  Timeframe  Accountability  

Number of non-compliant monitoring 
results (with DIN 4150 & SWTC) 

Zero  At all times Alliance Manager 

Number of nuisance complaints All complaints 
responded to and 

investigated 
within 24 hours of 

receiving 
complaint 

Annual Alliance Manager 

Number of incidents of damage caused 
by vibration. Confirmed through the 
results of pre- and post- construction 
property condition reports 

Zero At all times Alliance Manager 

Controls Used to Manage Vibration 

Controls that are adequate to minimise vibration and to reduce risk to the lowest 
acceptable rating achievable are implemented before any relevant works 
commence. Elimination of the hazard is the first preference of control, followed 
by engineering, then administrative controls. Controls used on this project 
include: 

Table 48 Table 48: Vibration management controls 
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Control  Timing  Accountability  

Implement the Noise Subplan  (refer to Part C, Section 4) Refer to Section 4 Refer to Section 4 

A CVNMP will be established, implemented and 
maintained to the satisfaction of the Local Government 
Authority and the DER. The CVNMP will:  
� minimise the effects of noise/vibration on the 

occupants of adjacent properties by the use of 
silenced plant or by operating plant as far away as 
practicable from those properties;  

� limit working hours on those construction activities 
which generate significant noise/vibration (i.e. piling).  

Prior to the 
commencement of 
construction 

Construction 
Manager 
Environment 
Manager 

Construction activities will be limited to between the hours 
of 0700 and 1900 Monday to Saturday excluding public 
holidays, unless appropriate authorisation is given for out 
of hours work.  

Construction Construction 
Manager 

All drum rollers will be set at oscillating mode by default 
unless it can be demonstrated that vibratory roller will limit 
vibration at closest building to comply with limits prescribed 
in DIN 4150 

Construction Construction 
Manager 
Superintendent 

Field trials of vibration propagation using proposed plant 
are to be conducted using suitably accurate vibration 
monitoring instrumentation 

Construction Construction 
Manager 

High vibration activities (such as piling) are to be planned 
so that works are undertaken in the shortest time 
reasonably possible. 

Construction Construction 
Manager 

Prior to the commencement of any construction activities in 
a particular area of the construction site, property 
inspections will be undertaken to establish the condition of 
all properties and structures that may be affected by 
construction. These inspections must be conducted with 
the agreement of the owner and occupier. 

Prior to 
commencement of 
construction and 
again within one 
month after the 
end of 
construction 

Alliance Manager 

Property assessments must be carried out at all properties 
and existing bridges within 50m of the construction site 

Prior to and 
following 
construction 

Alliance Manager 

Property assessments must be undertaken by an 
independent, qualified assessor approved by Main Roads 
and the same assessor must be involved throughout the 
process. 

Prior to and 
following 
construction 

Alliance Manager 

Property assessment reports must include relevant 
photographs. Copies of all property assessment reports 
will be provided to the owner of the building/structure and 
signed off by the owner as a correct record. Copies of all 
property assessment reports will be provided to Main 
Roads 

Prior to and 
following 
construction 

Alliance Manager 

Dilapidation surveys will be completed for properties 
located within 50m of construction activities (in accordance 
with BDC) 

Prior to the 
commencement of 
construction  

Alliance Manager 

Work practices predicted to generate non-compliant 
vibration must be amended prior to commencing works to 
the extent required to comply with applicable limits. 

Prior to the 
commencement of 
construction 

Construction 
Manager 
Supervisor 

In accordance with contractual requirements early 
consultation must be conducted with community 
stakeholders on the likely impacts of vibration in particular 
any high risk activities likely to cause disruption. 

Prior to the 
commencement of 
construction 

Community & 
Stakeholder 
Manager 
Construction 
Manager 
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Control  Timing  Accountability  

All equipment is serviced and maintained according to, as 
a minimum, the original equipment manufacturers 
recommendations, or more frequently if required to 
minimise noise generated. Where the OEM requirements 
are not available then industry best practice maintenance 
is applied. 

Construction 

Construction 
Manager 
Plant Manager 

Compaction machinery used to take into account location 
of nearest sensitive structures.  Construction 

Construction 
Manager 
Supervisor 

Limit ground vibrations in adjoining properties by ensuring 
that the ground particle velocities from any necessary 
operation of vibratory compaction or percussion equipment 
cause minimum nuisance and do not exceed any such limit 
that could result in damage to property, in accordance with 
SWTC. 

Construction 

Construction 
Manager 
Supervisor 

Ground vibration in adjoining properties will be managed to 
minimise nuisance impact and will not exceed limits as 
prescribed in DIN4150 

Construction 
Construction 
Manager 
Supervisor 

A complaints register shall be established and maintained Construction Community & 
Stakeholder 
Manager 

Monitoring 

Vibration monitoring is performed that complies with legal and contract 
requirements and which is sufficient to identify potential non-compliances 
before they occur.  

Where monitoring determines non-compliance to be a risk or to have occurred, 
an incident report and corrective actions are raised in Synergy.  

Monitoring and analysis of data will be carried out by a competent person. 
Evidence of competence must be retained. 

It is the accountability of the Environmental Manager to ensure all monitoring is 
performed according to these requirements 

5.1.24 Vibration Monitoring 

The following vibration monitoring will be undertaken on the project: 

Table 49 Table 49: Vibration monitoring 

Location  Parameter  Methodology  Frequency  

Properties in the 
vicinity of the project 
(as required by 
9.6(i)(iv) of SWTC) 

Pre- and post-
construction property 
assessments 

As required by 
9.6(i)(iv) of SWTC) 

Prior to 
commencement of 
construction in an area 
and again within one 
month after the end of 
construction 

At (at least two) 
nearest properties to 
vibratory works 

Vibration levels Vibration metre 

Baseline vibration 
measurement at the 
commencement of 
construction activities 
involving the operation 
of vibrating equipment. 
No less than monthly 
and in response to 
complaints 
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Location  Parameter  Methodology  Frequency  

Construction area 
Condition of machinery 
and vehicles during pre-
starts 

In accordance with 
plant maintenance 
procedures / manuals 

Daily for plant  
Weekly for vehicles 

Dependent on impact 
area location 

Vibration impacts – as 
required to monitor 
compliance with limits 
under DIN4150 

Vibration metre 
No less than monthly 
and following specific 
complaints 

Contingency Actions 

Table 51 outlines contingency actions to be initiated for vibration management.  

Table 50 Table 50: Vibration contingency actions 

Trigger  Action  Responsibility  

Non-compliance 
with management 
and mitigation 
measures 

1.  Investigate cause.  
2.  Implement contingency actions which may include:  
-  Review management measures practicality or relevance.  
-  Improve training and education for all personnel.  
3.  Improve and implement increased protective measures as 
necessary.  
4.  Monitor the success of these actions. 

Supervisor 
Environment 
Manager 

Complaints 
received 
concerning 
vibration 

1.  Manage complaints and ensure a rapid response occurs 
(within 24 hours).   
2.  Undertake vibration monitoring if necessary.  
3.  Rectify impacts due to vibrations as per the SWTC, or if 
necessary. 

Community 
Relations 
Manager 
Supervisor 
Environment 
Manager 

Target vibration 
level exceeded at 
monitoring location 

1.  Investigate cause  
2.  Alter conditions if possible  
3.  Consider replacing machinery where practicable 
4. Monitor success of these actions 

Supervisor 
Environment 
Manager 

References 
Environmental Protection (Noise) Regulations 1997 
Roe Highway Extension Public Environmental Review (South Metro Connect 2011) 
Acoustic Assessment Report – Roe Highway Extension (AECOM 2011) 
Noise Management Plan – Roe Highway Extension (AECOM 2012) 
State Planning Policy 5.4 Road and Rail Transport Noise and Freight Considerations in Land 
Use Planning 
AS Standard 2436-2010 Guide to Noise and Vibration Control on Construction, Demolition 
and Maintenance Sites 
DIN 4150 Standard on Structural Vibration 
Construction Noise Management Plans (to be completed for out of hours works and 
approved by the Local Government Authority and DER). 
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6 Heritage Subplan 

Scope 
This Plan addresses heritage management on the project and the management of impacts 
to the environment and / or community. 
Activities conducted on the project that have the potential to impact heritage values are listed 
below. These have been extracted from the project PER and environmental risk 
assessments: 

Table 51 Table 51: Activities, Hazards and Risks 

Project Activity Environmental Hazard Environmental Risk 

Clearing and removal of native 
vegetation  

Loss of habitat associated with 
faunal values 
Displacement or relocation of 
fauna 

Impacts to Noongar fauna values, 
including: 
� Reducing the availability of 

traditional food sources and 
hence impacting the potential 
for Noongar people to 
practice their traditional way 
of life; and 

� Reducing close associations 
between individuals and 
plants and animals, on which 
Aboriginal culture is based 

 Removal of Kunzea 
communities, vegetation 
communities containing 
Xanthorrea preissii and 
vegetation 
communities dominated by 
Melaleuca spp 
Noongar mythological 
associations include the 
removal of individual Nuytsia 
floribunda  trees 

Reduction of the integrity of 
Noongar botanical and 
mythological values 

Excavation of road cuttings, 
placement of fill and other 
earthworks 

Localised alterations in 
groundwater distribution and 
surface water drainage 
patterns 

Reduction of the integrity of 
mythological values, particularly 
with regard to perceived effects 
on the Waugal 

  Reduced ‘sense of place’ arising 
from changes in hydrological 
regimes 
through localised alterations in 
groundwater distribution and 
surface water drainage patterns 

Project Compliance Requirements 

6.1.1 Contract Clauses 

Specific contract clauses and references which set limits and/or govern impacts 
to heritage on the project include: 

Table 52 Table 52: Contract clauses and references governing heritage impacts 

Contract Document  
Reference Contract Clause/Reference Limit/Requirement 

Project Alliance Agreement 

Project Alliance 
Agreement 

16.8 Aboriginal Heritage rights 
and employment 

The project must comply with: 
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Contract Document  
Reference Contract Clause/Reference Limit/Requirement 

(a) It is of critical importance to 
the Participants that the 
Participants have a very good 
working relationship with 
Aboriginal People and the 
organisations which represent 
them. Accordingly, it is an 
objective of Main Roads to 
ensure that nothing that any of 
the Participants may do or omit 
to do in carrying out the Works 
harms that relationship. 
(b) The Participants are 
committed to the protection of 
Aboriginal Heritage and 
Aboriginal rights and must 
ensure that they, their 
employees, agents, 
Subcontractors, consultants and 
suppliers comply with: 
(i) all applicable Statutory 
Requirements relating to 
Aboriginal Heritage and Native 
Title Laws; 
(ii) any agreements or 
arrangements between Main 
Roads and Aboriginal People in 
relation to Aboriginal Heritage; 
(iii) Main Roads’ instructions 
reasonably required to enable 
Main Roads to comply with any 
Statutory Requirements, 
agreements, arrangements or 
requirements of any other 
Authorisation relating to 
Aboriginal Heritage and Native 
Title Laws; and 
(iv) the Aboriginal Heritage 
Management Plan. 
I The Participants must use their 
best endeavours to provide 
employment to Aboriginal People 
and must provide opportunities 
for Aboriginal Enterprises to 
tender for Subcontract works and 
services. 
 
 
 
 
(d) The Participants must set 
targets for employment of 
Aboriginal People and awarding 
of Subcontracts to Aboriginal 
Enterprises and report on 
progress against these targets at 
Alliance Board meetings. 

� all applicable statutory 
requirements relating to 
Aboriginal Heritage and Native 
Title laws including the Section 
18 approval (refer to Table 35 
and Table 36). 

� all agreements or arrangements 
between Main Roads and the 
Aboriginal People in relation to 
Aboriginal heritage and the 
project Aboriginal Heritage 
Management Plan 

SWTC 9.6(h) Aboriginal and European Heritage 

9.6(h)i The Contractor must develop 
and implement strategies to 
appropriately respond to any 
heritage and archaeological 
issues arising from the Project. 

Develop and implement strategies to 
appropriately respond to any 
heritage and archaeological issues 
arising from the Project. 
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Contract Document  
Reference Contract Clause/Reference Limit/Requirement 

9.6(h)ii The Contractor must implement 
measures to prevent disturbance 
of identified sites which may 
include fencing of the site.  
Significant heritage areas must 
be clearly marked prior to the 
commencement of construction 
activities in the area. 

Implement measures to prevent 
disturbance of identified sites which 
may include fencing of the site (i.e. 
fences) and clearly mark heritage 
sites prior to the commencement of 
construction activities in the area 

9.6(h)iii The Contractor must engage a 
suitably qualified archaeologist to 
firstly identify and then be 
present during excavation of any 
areas with potential for buried 
material and must engage 
Aboriginal ‘monitors’ during the 
excavation work (confirm need 
for monitors and appropriate 
approval group).  The 
archaeologist must hold a permit 
under section 16 of the 
Aboriginal Heritage Act 1972 
(WA). 

Engage a suitably qualified 
archaeologist to firstly identify and 
then be present during excavation of 
any areas with potential for buried 
material 

9.6(h)iv Any suspected new Aboriginal 
site identified during the 
construction phase must be 
reported to Main Roads’ 
Representative immediately, and 
any such site identified must not 
be further disturbed until the 
Contractor obtains all necessary 
approvals and provides a written 
copy to Main Roads’ 
Representative. 

Report any new suspected 
Aboriginal sites to Main Roads 
immediately and not further disturb 
until all necessary approvals are 
obtained 

9.6(h)v Any suspected human skeletal 
material uncovered during the 
construction phase must be 
immediately reported to the 
Western Australian Police 
Service and the WA Museum.  
All Site personnel must be 
informed of this requirement and 
of the requirement for work to 
cease in the area if such material 
is uncovered.  Work may only 
recommence once full clearance 
from the relevant Authority is 
obtained. 

Report any suspected human 
skeletal material uncovered during 
the construction phase to Western 
Australian Police Service and the 
WA Museum. 

Inform site personnel of this 
requirement and to cease works in 
this instance. 

9.6(h)vi The Contractor must comply with 
the conditions of the section 18 
consent under the Aboriginal 
Heritage Act 1972 (WA), 
described in clause 5.3 of the 
deed. 

Comply with the conditions of the 
section 18 consent under the 
Aboriginal Heritage Act 1972 (WA) 

6.1.2 Conditions of Project Environmental Approvals  

Conditions of project environmental approvals that specifically address the 
management of heritage include: 

Table 53 Table 53: Conditions of environmental approvals to manage heritage impacts 
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Environmental Approval 
Document Reference Relevant Condition Limit/Requirement 

Aboriginal Heritage Act 
1972 Consent (34-61667) 

1 In accordance with section 15 
of the Aboriginal Heritage Act 
1972, upon discovery of skeletal 
remains suspected to be of 
Aboriginal origin, or any material 
suspected to be skeletal remains 
of Aboriginal origin (Remains),  
the Landowner must: 
a. Ensure that the remains stay 

in situ undisturbed, and take 
all the necessary and 
reasonable proactive steps 
to protect the Remains; 

b. Report the discovery to the 
Western Australia Police 
and the Registrar of 
Aboriginal Sties (the 
Registrar); and 

c. Comply with directions from 
the Registrar regarding the 
removal (if required) and/or 
management of the 
Remains, and report to the 
Registrar the whereabouts 
of the Remains, including 
compliance with the 
Registrar’s directions. 

Should any  skeletal remains or 
material suspected to be of 
Aboriginal origin be uncovered 
during construction: 
a. the remains must be left 

undisturbed and be proactively 
protected 

b. the discovery must be reported 
to the Western Australian Police 
and the Registrar 

c. management and/or removal of 
the remains must be 
undertaken in accordance with 
advice from the Registrar 

 2 Provide a written report to the 
Registrar six monthly, and within 
60 days of the completion of the 
Purpose, advising whether and 
to what extent the Purpose has 
impacted on all or any Sites 
located on the Land. The final 
report should include a detailed 
description of: 
a. what extent the Purpose has 

impacted any Aboriginal Site 
on the Land; 

b. where any Aboriginal Site 
has been impacted, whether 
such Site has been partially 
or wholly impacted by the 
Purpose, and the level, 
effect and type of any such 
impact – preferably by the 
provision of photographs 
taken before and after the 
impact; 

c. where any Aboriginal Site 
has been subject to 
archaeological or cultural 
salvage, when and how 
such salvage took place, 
who was present at the 
salvage and where the 
material was re-located, the 
results of the salvage and 
any subsequent analysis 
conducted; and 

d. the results and findings of 
any monitoring of ground 
disturbing works associated 
with the Purpose. 

Written compliance reports must be 
provided to the Registrar six monthly 
and within 60 days of completion of 
construction reporting on any 
impacts that have occurred to 
Aboriginal Site(s) 
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6.1.3 Specific Conditions of Local, State and Commo nwealth Legislation 

Conditions of local, State and Commonwealth legislation that apply specific 
criteria to the management of heritage on the project include: 

Table 54 Table 54: Conditions of legislation that apply specific criteria to heritage management 

Docum ent Reference  Relevant Condition  Limit/Requirement  

Aboriginal and Torres 
Strait Islander Heritage 
Protection Act 1984 

Protects areas and objects of 
significance to Aboriginal people 

Reporting of any potential Aboriginal 
sites that are discovered during 
construction 

Native Title Act 1993 

Recognises and protects Native 
Title and provides for land use 
agreements where Native Title 
exists 

Native Title assessment over any 
land that is required for development 

Aboriginal Heritage Act 
1972 

Preservation of places and 
objects customarily used by the 
original inhabitants of Australia 

Consent to disturb Aboriginal sites 
under Section 18 of the Act 

Heritage of Western 
Australia Act 1990 

Conservation of places having 
significance to Western 
Australia’s cultural heritage 

Approval to disturb, damage or 
demolish heritage sites 
Government Heritage Property 
Disposal Process 

Environmental Protection 
Act 1986 

Prevention, control and 
abatement of environmental 
harm and conserving, 
preserving, protecting, enhancing 
and managing the environment 

Approval to undertake an assessed 
proposal, with conditions 

Project Objectives 

Based on the requirements defined at Section 5.9 (above), the findings of 
project risk management processes and the potential impacts, the following 
targets have been set. Any deviance from the targets will result in Project 
Management immediately implementing corrective actions: 

Table 55 Table 55: Heritage management objectives 

Metric/Measure  Objective  Timeframe  Accountability  

Incidents of unauthorised damage to 
heritage items, places or values 

Zero  Annual Construction 
Manager 

Number of complaints from Regulators 
or traditional owners as a result of the 
works undertaken 

Zero Complaints Annual Construction 
Manager 

Proportion of discoveries of 
archaeological artefacts or human 
remains reported to relevant authorities 

100% reported At all times Construction 
Manager 

Consultation with local Aboriginal 
groups 

Regular provision 
of information to 
local Aboriginal 

groups 

At all times Construction 
Manager 

Controls Used to Manage Heritage 

Controls that are adequate to manage Heritage and to reduce risk to the lowest 
acceptable rating achievable are implemented before any relevant works 
commence. Elimination of the hazard is the first preference of control, followed 
by engineering, then administrative controls. Controls used on this project 
include: 

Table 56 Table 56: Heritage management controls 
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Control  Timing Accountability 

All cultural heritage items and places to be preserved will be 
fenced/flagged and sign posted as No-go zones and shown 
on relevant site plans and communicated to relevant 
workforce. These No-go zones must be observed at all times 
until a Permit to Enter No-go Zone has been authorised. 

Prior to the 
commencement 
of construction 

Construction 
Manager 
Environment 
Manager 

Ground disturbance must not take place until a Permit to 
Clear Land or Vegetation has been authorised. 

Prior to the 
commencement 
of construction 

All Personnel 
Construction 
Manager 
Environment 
Manager 

If an object is discovered that may be a suspected heritage 
item, work must cease immediately and the supervisor and 
project environmental representative notified. No works will be 
allowed to continue until approval has been received from the 
project environmental representative. 

Construction All Personnel 
Supervisor 
Environmental 
Representative  

Specific training will be provided to persons likely to impact on 
work in close proximity to heritage items or values. This will 
include the locations of known heritage sites and staff 
obligations and procedures with regards to protection of 
known and unknown Aboriginal Heritage sites. 

Induction Safety and 
Support Services 
Manager 
Environment 
Manager 

All Personnel will undertake a Site Induction which includes 
Aboriginal Heritage. Specific training will be provided to 
persons likely to impact on heritage items to values. 

Induction Safety and 
Support Services 
Manager 
Environment 
Manager 

All necessary approvals will be obtained prior to commencing 
any works in areas of known or potential heritage items. 

Prior to the 
commencement 
of construction 

Construction 
Manager 
Environment 
Manager 

Formal documented engagement will be maintained with 
relevant heritage groups or traditional owners throughout the 
project.  

Construction Community & 
Stakeholder 
Manager 

Should any potential Aboriginal Heritage or European 
Heritage objects be uncovered during construction (within the 
meaning of the relevant legislation), including likely human 
remains, works will cease immediately in the vicinity and the 
incident be reported to the Environment Manager. Works will 
not resume until advised by the Environment Manager, on 
advice from relevant authorities. 

Construction Al Personnel 
All personnel 
Environmental 
Manager 

If any suspected human remains are uncovered during 
construction, works will cease immediately and the incident 
will be reported immediately to the WA Police and the 
Environment Manager. Works will not resume until advised by 
the Environment Manager, on advice from relevant authorities  

Construction All personnel 
Environmental 
Manager 

If skeletal remains suspected to be of Aboriginal origin, or any 
material suspected to be skeletal remains of Aboriginal origin 
(Remains) are discovered (in accordance with section 15 of 
the Aboriginal Heritage Act 1972) 
a. Ensure that the remains stay in situ undisturbed, and 

take all the necessary and reasonable proactive steps to 
protect the Remains; 

b. Report the discovery to the Western Australia Police and 
the Registrar of Aboriginal Sites (the Registrar); and 

Comply with directions from the Registrar regarding the 
removal (if required) and/or management of the Remains, and 
report to the Registrar the whereabouts of the Remains, 
including compliance with the Registrar's directions. 

Construction All Personnel 
Supervisor 
Environment 
Manager 
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Control  Timing Accountability 

The induction will address heritage issues, including the 
locations of known heritage sites and staff obligations and 
procedures with regards to protection of known and unknown 
Aboriginal Heritage sites.  
Specific training will be provided to persons likely to impact or 
work in close proximity to heritage items or values. 

Induction Health and Safety 
Manager 

Information must be provided to the local Noongar community 
outlining the intended design, general construction methods 
and timing of road construction. Due consideration will be 
given to requests made by the Aboriginal stakeholders 
regarding protection of Aboriginal heritage and the recognition 
of Aboriginal culture and history 

Prior to and 
Construction 

Environmental 
Manager 
Community 
Manager 

A suitably qualified heritage consultant(s) will be engaged to 
assist with advice, consultation and investigations of 
Aboriginal and / or European heritage matters as required 

Prior to and 
during 
construction 

Environmental 
Manager 

Compounds, lay-down areas, stockpiles, access tracks and 
other construction infrastructure will be located away from any 
known heritage sites 

Construction Construction 
Manager 

Noongar representatives will be present during initial ground 
disturbing activities in close proximity to (50 m) or within 
known Aboriginal Heritage sites 

Construction Environmental 
Manager 
Construction 
Manager 

Piling will be restricted to areas outside registered Aboriginal 
heritage sites. 

Construction Construction 
Manager 

A selection of Nuytsia floribunda trees will be translocated 
and used for cultural interpretive purposes, seed banks and 
entry statements. This will be undertaken in accordance with 
the Flora and Vegetation Subplan  and in consultation with 
traditional custodians.  

Prior to clearing  
During clearing 
activities 

Environmental 
Manager 
Construction 
Manager 

Management measures for impacts to water, flora and 
vegetation, and fauna values will be implemented in 
accordance with the Soil and Water Management Plan , 
Flora and Vegetation Management Plan , and Fauna 
Management Subplan  (refer to Part C, Sections 1, 2 and 3, 
respectively).  

Refer to 
Sections 1, 2 
and 3 

Refer to Sections 
1, 2 and 3 

The requirements of the Heritage of Western Australia Act 
1972 and the Government Heritage Property Disposal 
Process will be complied with 

Prior to and 
Construction 

Environment 
Manager 

If potential European heritage objects are found during 
construction works, they shall be salvaged and managed 
according to advice from a suitably qualified archaeologist 
and the Environment Manager. 

Construction Environment 
Manager 
All personnel 

All relevant Noongar people must be informed regularly as the 
highway extension plans progress. 

As construction 
plans progress 

Environment 
Manager 
Construction 
Manager 
Community & 
Stakeholder 
Manager 
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Control  Timing Accountability 

All ground disturbing activities associated with the project to a 
depth of one (1) metre shall be monitored by Noongar people 
from each relevant group according to previous rostering 
arrangements 

Pre-clearing 
Construction 

Environment 
Manager 
Construction 
Manager 
Community & 
Stakeholder 
Manager 

The entire highway extension area shall be re-vegetated 
wherever possible with plants native to the area. Native plants 
in the direct path of the new highway shall be salvaged and 
replanted, wherever possible 

Pre-clearing 
Construction 
Rehabilitation  

Environment 
Manager 
Urban Design 
Manager 
Rehabilitation & 
Landscape 
Manager 

Aboriginal people shall be employed to carry out such re-
vegetation and salvage work (within legal contractual 
obligations) 

Pre-clearing 
Construction 
Rehabilitation 

Environment 
Manager 
Alliance Manager 
Community & 
Stakeholder 
Manager 

No domestic animals or pets are permitted on any part of the 
Site 

Construction All Personnel 

The collection, and if necessary transfer, of medicinal plants 
by Aboriginal elders for use of plants in traditional ways 
should be considered  

Pre-clearing  
During Clearing 

Environment 
Manager 
Alliance Manager 
Community & 
Stakeholder 
Manager 

Filler material should be drawn from the immediate area to 
reduce adverse effects on native flora and fauna 

Construction Construction 
Manager 
Supervisor 

Monitoring 

Heritage monitoring is performed that complies with legal and contract 
requirements and which is sufficient to identify potential non-compliances 
before they occur.  

Where monitoring determines non-compliance to be a risk or to have occurred, 
an incident report and corrective actions are raised in the Synergy.  

Monitoring and analysis of data will be carried out by a competent person. 
Evidence of competence must be retained.  

It is the accountability of the Environmental Manager to ensure all monitoring is 
performed according to these requirements. 

The following heritage monitoring will be undertaken on the project: 

6.1.4 Heritage Monitoring 
Table 57 Table 57: Heritage monitoring 

Location  Parameter  Methodology  Frequency  Responsibility  

Known heritage 
sites 

Ground disturbance 
Monitor initial 
ground disturbance 
in areas of known 

Daily during initial 
ground 
disturbance 

Environment 
Manager 
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Location  Parameter  Methodology  Frequency  Responsibility  

Aboriginal Heritage 
sites 

Construction area 

Location of 
compounds, 
stockpiles and 
associated 
construction 
infrastructure 

Inspection to 
ensure that 
compounds, 
stockpiles and 
associated 
construction 
infrastructure are 
located outside 
known Aboriginal 
or non-indigenous 
heritage sites 

Weekly Environment 
Manager 

Construction area Temporary fencing 

Inspection to 
ensure that 
temporary fencing 
is erect and in 
place around 
adjacent Aboriginal 
Heritage sites 

Weekly Environment 
Manager 

Known heritage 
sites 

Unauthorised 
disturbance of 
known heritage 
sites 

Monitor any 
unauthorised 
disturbance of 
known sites of 
Aboriginal and 
non-indigenous 
heritage 

Weekly Environment 
Manager 

Contingency Actions 

Table 58 outlines heritage management contingency actions to be initiated 
where environmental objectives and management controls are not being met.  

Table 58 Table 58: Heritage management contingency actions 

Trigger  Action   

Unauthorised 
disturbance of 
Aboriginal or 
European 
Heritage Site 

1.  Investigate cause  
2.  Notify DAA or State Heritage Office  
3. Disturbance rectified in accordance with relevant regulator 
advice 
4.  Review management measures and improve and implement 
increased protective measures where necessary 
5.  Increase education amongst all personnel 

Environment 
Manager 
All personnel 

Potential 
heritage 
artefacts 
uncovered 
during 
construction 

1. Works in the area to cease immediately  
2. Incident to be reported  
3. Environment Manager to notify DAA or State Heritage Office 
immediately  
4. Objects to be salvaged and managed in accordance with 
advice from either the DAA and Noongar representatives OR 
the State Heritage Office, as well as advice from a suitably 
qualified  
archaeologist where applicable  
5. If objects identified were of Aboriginal heritage value, arrange 
for Noongar monitors to be present  
for the remainder of the subject excavation 

Environment 
Manager 
All personnel 

Human 
remains 
uncovered 
during 
construction 

1. Works in the area to cease immediately  
2. WA Police and the Consulting Archaeologist to be contacted 
immediately and incident to be reported  

All personnel  
Alliance 
Manager 
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Trigger  Action   

3. If human remains are deemed to be an Aboriginal Heritage 
matter and not a police matter, they will be managed by the 
local Noongar community and the DAA on advice from the 
project archaeologist  
4. Works will not resume until the WA Police, DAA and the 
project archaeologist are satisfied with management of the 
remains   

Environment 
Manager 

Non-
compliance 
with 
management 
and controls 

1.  Investigate cause.  
2.  Implement contingency actions which may include:  
� Review management measures practicality or relevance.  
� Improve training and education for all personnel.  
3.  Improve and implement increased protective measures as 
necessary.  
4.  Monitor the success of these actions 

Environment 
Manager 
All personnel 

References 
Roe Highway Extension Public Environmental Review (South Metro Connect 2011) 
Project Emergency Response Procedures 
Aboriginal Heritage Act 1972  
Aboriginal Heritage Act 1972 Section 18 Consent (34-61667) 
Environmental Protection Act 1986 (WA) 
Aboriginal and Torres Strait Islander Protection Act 1984 
Native Title Act 1993 
State Aboriginal Heritage Act 1972 
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6. Contamination Subplan 

Scope 

This Plan addresses contaminated land management on the project and the 
management of impacts to the environment and/or community. 

Activities conducted on the project that have the potential to create soil 
contamination are listed below. These have been extracted from the project 
PER and environmental risk assessments: 

Table 59 Table 59: Activities, Hazards and Risks 

Project Activity  Environmental Hazard  Environmental Risk  

Excavation of road cuttings 
and other earthworks 

Excavation of previously 
dumped rubbish containing 
contaminants 
Disturbance of previously 
contaminated soils 
Disposal of contaminated 
material 

Exposure to contaminants such as 
asbestos, may lead to 
contamination of soil and/or 
groundwater and adverse human 
health effects for workers handling 
the contaminated material 
Inappropriate / unlicensed 
disposal 
Pollution / contamination 

 Transfer of contaminated soil 
from one part of the project 
area for use as fill elsewhere  
Mobilisation of contaminated 
soils 
Disposal of contaminated 
material 

Contamination of previously 
uncontaminated sites 

Excavation and placement 
of fill, including Murdoch 
Drain re–alignment 

Importation and use of 
contaminated fill during 
construction of the road  

Introduction of contaminants into 
the project area 

The PER identified historical and current activities, industries and land uses 
identified for the project area and surrounds during a desktop investigation, 
including intensive agriculture, landfill sites and mining and extractive 
metallurgy (possible sand mining/extraction west of Bibra Lake).  

Potentially contaminating activities identified in the PER within surrounding 
areas included airports, chemical manufacturing, blending or mixing, intensive 
agriculture, service station and electrical transformers. It is possible that other 
current or historical land uses having the potential to release contaminants were 
not identified in the Preliminary Site Investigation and may be located within the 
project area and surrounds. Potential contaminants may include hydrocarbons, 
poly aromatic hydrocarbons, PCBs, pesticides, heavy metals, asbestos and 
biologically pathogenic materials and waste,  

The PER found that although records indicate that there are no known 
contaminated sites within the project area, this EMP/Subplan will ensure that 
procedures are in place to prevent the release of contaminants from previously 
unrecorded sites that are inadvertently disturbed by construction activities. 
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Project Compliance Requirements 

6.1.5 Contract Clauses 

Specific contract clauses and references which set limits and/or govern 
contamination on the project include: 

Table 60 Table 60: Contract clauses and references governing contamination impacts 

Contract Document 
Reference Contract Clause/Reference Limit/Requirement 

Contract Alliance Agreement 

Project Alliance 
Agreement 

16.5 Protection of people and 
property 

(a) Without limiting any other 
obligation of the Participants 
under this Agreement, the 
Participants are committed to 
protecting both people and 
property when carrying out the 
Works, and must take all action 
to ensure this commitment is met 
including: 

(i) providing all Materials, 
procedures and training and 
taking all measures necessary to 
protect people and property; 

(iv) minimising the effect of the 
Works on the aesthetic qualities 
of the Environment and social 
activities of local community 
members; 

 (vi) preventing unlawful 
environmental damage or 
Pollution. 

Appropriate control measures must 
be implemented to prevent unlawful 
environmental damage or Pollution 

SWTC 9.6(b) Contaminated Soil and Water 

Section 9.6(b) The Contractor must develop 
and implement procedures, 
including appropriate testing, to 
identify, handle and dispose of 
contaminated soil and water in 
accordance with the 
requirements of the relevant 
Authorities. 

Develop and implement procedures, 
including appropriate testing, to 
identify, handle and dispose of 
contaminated soil and water in 
accordance with the requirements of 
the relevant Authorities. 

6.1.6 Conditions of Project Environmental Approvals  

Conditions environmental approval that apply specific criteria to the 
management of contamination on the project include: 

Table 61 Table 61: Conditions of environmental approvals to manage contamination impacts 

Environmental Approval 
Document Reference Relevant Condition Limit/Requirement 

Ministerial Statement No. 
1008 

7-6 Prior to commencement of 
construction the proponent shall 
prepare a Construction 
Environmental Management Plan 
to minimise impacts from 
construction on inland waters 
environmental quality and flora 
and vegetation, to the 
requirements of the CEO, on 

Prior to the commencement of 
construction, the CEMP must be 
prepared minimise impacts from 
construction on inland waters 
environmental quality and flora and 
vegetation.  
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Environmental Approval 
Document Reference Relevant Condition Limit/Requirement 

advice of the Department of 
Environment Regulation. 

 

7-7 The Construction 
Environmental Management Plan 
shall: 
(3) address testing of soils and 
groundwater to determine 
treatment regimes and 
management for acid sulfate 
soils and other contaminants; 
and 
(4) address the requirements of 
the Department of Environment 
Regulation’s Acid Sulfate Soil 
Guidelines Series Identification 
and Investigation of Acid Sulfate 
Soils and Acidic Landscapes 
(2009) and Treatment and 
Management of Soils and Water 
in Acid Sulfate Soil Landscapes 
(2011), or any approved update 
of these guidelines. 

The Construction Environmental 
Management Plan shall address 
testing of soils and groundwater to 
determine treatment regimes and 
management for acid sulfate soils 
and other contaminants 

 

7-8 The proponent may review 
and revise the Construction 
Environmental Management Plan 
to the requirements of the CEO. 

Review and revise the Construction 
Environmental Management Plan 

 

7-9 The proponent shall review 
and revise the Construction 
Environmental Management Plan 
as and when directed by the 
CEO. 

Review and revise the Construction 
Environmental Management Plan 

 

7-10 The proponent shall 
implement the approved 
revisions of the Construction 
Environmental Management Plan 
required by conditions 7-8 and 7-
9. 

Implement the Construction 
Environmental Management Plan 

 

7-11 The Construction 
Environmental Management Plan 
required by condition 7-6 shall be 
made publicly available in a 
manner approved by the CEO. 

Make the Construction 
Environmental Management Plan 
publicly available 

 

8-2 Prior to commencement of 
construction, the proponent shall 
prepare a Drainage Management 
and Monitoring Plan to the 
requirements of the CEO, on 
advice of the Department of 
Water. The Drainage 
Management and Monitoring 
Plan shall: 
(1) when implemented, 
substantiate whether condition 8-
1 is being met; 
(2) identify the locations, capacity 
and dimensions of bioretention 
and infiltration basins consistent 
with the Water Management 
Strategy (AECOM) dated 16 
January 2013; 

A Drainage Management and 
Monitoring Plan must be prepared 
prior to the commencement of 
construction which details: 
� monitoring of contaminant and 

nutrient levels in bioretention 
and infiltration basins 

� monitoring of contaminants and 
nutrient levels in groundwater 
upstream and downstream of 
bioretention and infiltration 
basins 

� trigger criteria and management 
measures to remediate  
contaminant build up in the 
basins. 
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Environmental Approval 
Document Reference Relevant Condition Limit/Requirement 

(3) include ongoing maintenance 
measures to ensure the 
bioretention and infiltration 
basins are performing effectively; 
(4) include protocols and 
procedures for baseline 
monitoring of groundwater levels 
and groundwater quality; 
(5) include protocols and 
procedures for monitoring 
contaminant and nutrient levels 
within the bioretention and 
infiltration basins; 
(6) include protocols, procedures 
and locations for monitoring 
contaminants and nutrient levels 
of groundwater upstream and 
downstream of the bioretention 
and infiltration basins; 
(7) identify criteria to trigger 
implementation of management 
measures to remediate 
contaminants within the 
bioretention and infiltration 
basins and ensure the basins are 
performing effectively; 
(8) include management 
measures referred to in condition 
8-2(7); and 
(9) determine the timing and 
frequency of reporting to the 
CEO. 

The Plan must be approved by the 
OEPA on advice from the 
Department of Water.  

 

8-3 Prior to commencement of 
construction, the proponent shall 
implement the approved 
Drainage Management and 
Monitoring Plan in order to 
collect baseline data and 
continue implementation until 
otherwise agreed by the CEO. 

The Drainage Management and 
Monitoring Plan must be 
implemented prior to the 
commencement of construction 
unless otherwise agreed with the 
OEPA. 

6.1.7 Specific Conditions of Local, State and Commo nwealth Legislation 

Conditions of local, State and Commonwealth legislation that apply specific 
criteria to the management of contamination on the project include: 

Table 62 Table 62: Conditions of legislation that apply specific criteria to contamination management 

Document Reference  Relevant Condition  Limit/Requirement  

Contaminated Sites Act 
2003 and associated 
regulations 

Provides for the identification, 
recording, management and 
remediation of contaminated 
sites 

Reporting of potential new 
contaminated sites where applicable 
Approval of Acid Sulfate Soils 
Management Plan 

Environmental Protection 
(Unauthorised 
Discharges) Regulations 
2004 

Provides for the identification, 
recording, management and 
remediation of contaminated 
sites 

Prevent and / or report any 
unauthorised discharges  

Environmental Protection 
Act 1986 

Prevention, control and 
abatement of environmental 
harm and conserving, 

Approval to undertake an assessed 
proposal, with conditions 



 

 
 

Title: Management Plan Environmental 
ID: 81020-MPL-MN-0013 Version: 11.0 Date Published: 23/06/2016 
Management System  - Uncontrolled Document when Printed 

Page 147 of 204 

Document Reference  Relevant Condition  Limit/Requirement  

preserving, protecting, enhancing 
and managing the environment 

Project Objectives 

Based on the requirements defined at Section 6.2 (above), the findings of 
project risk management processes and the potential impacts, the following 
targets have been set. Any deviance from the targets will result in Project 
Management immediately implementing corrective actions: 

Table 63 Table 63: Contamination management objectives 

Metric/Measure  Objective  Timeframe  Accountability  

Number of incidents resulting in harm 
to the environment or personnel as a 
result of existing contaminated land  

Zero At all times Construction 
Manager 

Release of contaminants from existing 
contaminated land into surrounding 
environment or waterways 

Zero At all times Construction 
Manager 

All soil types to be separately 
stockpiled for inspection and 
verification of contamination  

All types Construction Construction 
Manager 

Minimise contamination / degradation 
to the soil environment within the 
project area 

All contaminated 
soil is managed 
and disposed in 
accordance with 

relevant 
legislative 

requirements 

Construction Construction 
Manager 
Alliance Manager 

Ensure all spills are reported and 
cleaned up immediately 

Zero un-reported 
spills 

At all times Construction 
Manager 
All personnel 

Unexpected contaminated lands finds 
are to are reported and managed in 
accordance with the protocol  (to 
Environment Manager / 
Representative) 

All At all times Construction 
Manager  
Project Manger 

All soil types to be separately 
stockpiles for inspection and 
verification of contamination 

All types Construction Construction 
Manager 

All contaminated soils with 
contamination levels in excess of the 
relevant environmental investigation 
levels criteria to be only used for re-use 
in non-environmental sensitive areas 

All Construction Construction 
Manager 
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Controls Used to Manage Contamination 

Controls that are adequate to manage contamination and to reduce risk to the 
lowest acceptable rating achievable are implemented before any relevant works 
commence. Elimination of the hazard is the first preference of control, followed 
by engineering, then administrative controls. Controls used on this project 
include: 

Table 64 Table 64: Contamination management controls 

Control  Timing  Accountability  

MS 1008 Construction Environmental Management Plan ( MRO15099_14 R001 Rev1, 
Strategen, October 2016) 

Review groundwater and sediment sampling results from 
wetland and drainage surveys to determine if there is the 
potential for other contaminants to be present in the 
development envelope. 

Prior to 
construction 

Environment 
Manager 

If the above review concludes that project construction will 
result in the disturbance of contaminated material a detailed 
investigation and remediation programme of the location 
where contamination may occur will be undertaken in 
accordance with the contaminated sites guidelines (DER 
2014).   

Prior to 
construction (if 
required) 

Environment 
Manager 

Any identified contamination reports detailing investigation, 
assessment, monitoring, management or remediation of 
contamination referred to DER should be accompanied by a 
Mandatory Auditor’s Report in accordance with regulation 
31 (1)I(ii) of the Contaminated Sites Regulations 2006 

Prior to 
construction (if 
required) 

Environment 
Manager 

Undertake potential contaminate training as part of the site  
induction, which should include:  
� identification of potential contaminated areas 
� information on visual and olfactory observations which 

may indicate disturbance or the presence of 
contaminating material e.g. hydrocarbon smell, 
asbestos. 

Prior to personnel 
commencing work 
on site 

Environment 
Manager 
Safety and 
Support Services 
Manager 

General Contamination Management Controls 

Whenever contaminants are discovered or suspected, 
works must cease and the supervisor and project 
environmental representative notified immediately. Testing 
by a trained and competent person must be conducted and 
a management strategy developed. Works will commence 
once the status of the material has been confirmed and 
corrective actions implemented (where applicable). 

Construction All Personnel 
Construction 
Manager 
Supervisor 

Contaminated land will need to be handled, stockpiled, 
reused and/or disposed of as per the Project’s 
Contaminated Land Management Strategy.  

Construction Construction 
Manager 
Supervisor 

The movement of materials must be tracked via the 
Materials Tracking Form . 

Construction Construction 
Manager 

Water runoff from contaminated land and stockpiles must 
be contained, treated or disposed to ensure there is no 
pollution of land or waterways. 

Construction Construction 
Manager 

Temporary water management works will be put in-place to 
capture contaminated runoff from stockpiles and 
contaminated areas. Water and sediment will be monitored 
for quality and managed in accordance with regulatory 
requirements. 

Construction Construction 
Manager 
Environmental 
Manager 
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Control  Timing  Accountability  

All vehicles, plant and other machinery operating in contact 
with contaminated soil must be decontaminated prior to 
leaving site. 

Construction All Personnel 
Construction 
Manager 

Testing by a trained and competent person will occur 
whenever contaminated material is present or believed to 
be present at the project. Testing shall comply with the 
requirements outlined in the Contaminated Sites Act 2003. 

Construction Construction 
Manager 
Environmental 
Manager 

Soil, and soil leachate, containing contaminant 
concentrations below the relevant environmental 
investigation level will be assessed for unrestricted reuse 
(in non-environmentally sensitive areas), subject to other 
site restrictions and excluding any geotechnical 
requirements. This assessment must be undertaken by a 
competent person. 

Construction Construction 
Manager 
Environmental 
Manager 

Where the above outcomes are not acceptable, other 
options such as (re)treatment, off-site disposal or a site-
specific risk assessment be considered, as determined by 
Regulators and Competent Assessors. 

Construction Construction 
Manager 
Environmental 
Manager 

The induction will include information on the potential 
contamination risks associated with the project site as well 
as relevant management measures as contained within this 
EMP 

Induction Health and Safety 
Manager 

During excavations, if visual or olfactory evidence suggests 
potential for contamination (e.g. presence of fill material, 
previously dumped rubbish, building rubble, odours, soil 
staining) works are to cease immediately in that area and 
the site supervisor notified. Works shall not resume until 
advised by the Construction Manager  

Construction All personnel 
Construction 
Manager 
Supervisor 

Stop work whenever unexpected contaminated materials 
are discovered or suspected until adequate controls are put 
in place to undertake the work. 

Construction Supervisor 
All personnel 

Unexpected contaminated lands finds are to are reported 
and managed in accordance with the project protocol (to 
Environment Manager / Representative) 

Construction Construction 
Manager 
Supervisor 
All personnel 

Determination of contamination and requirements for 
remediation will be undertaken on advice from the 
Environment Manager. The site of potential contamination 
will be contained (i.e. bunded) to prevent any spread of 
contaminates, and will be fenced to prevent any 
unauthorised access. 

Construction Environment 
Manager 
Site Engineer 

Should asbestos containing materials be encountered 
during construction activities, these wastes shall be 
removed and disposed of by a suitably qualified asbestos 
removal contractor 

Construction Construction 
Manager 

Any fill imported for use on the construction site must be 
clean, uncontaminated fill 

Construction Construction 
Manager 

Prior to the commencement of construction, the 
contamination status within the project area will be 
confirmed and mapped, where present, a Detailed Site 
investigation focuses on the reported historical landfill 
adjacent to Bibra Drive. 

Prior to 
commencement 
of construction 

Environmental 
Manager 
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Control  Timing  Accountability  

Contaminated material will be handled and disposed 
appropriately and sites will be validated in accordance with 
procedures and regulations. If determined necessary as a 
result of the Detailed Site Investigation, prepare and 
implement subsequent investigations and plans in 
accordance with WA Contaminated Land series 

Prior to 
commencement 
of construction 

Construction 
Manager 
Environmental 
Manager 

Develop and implement appropriate identification, removal 
and disposal methods in accordance with DEC and 
Department of Health Guidelines for Assessment, 
Remediation and Management of Asbestos– Contaminated 
Sites in Western Australia (2009) prior to commencement of 
earthworks and in conjunction with land clearing activities, 
where necessary (PER) 

Prior to 
commencement 
of construction 
within the affected 
area 

Environment 
Manager 

Monitoring 

Contaminated land monitoring is performed that complies with legal and 
contract requirements and which is sufficient to identify potential non-
compliances before they occur.  

Where monitoring determines non-compliance to be a risk or to have occurred, 
an incident report and corrective actions are raised in Synergy.  

Monitoring and analysis of data will be carried out by a competent person. 
Evidence of competence must be retained.  

It is the accountability of the Environmental Manager to ensure all monitoring is 
performed according to these requirements. 

6.1.8 Contamination Monitoring 

The following contamination monitoring will be undertaken on the project: 

Table 65 Table 65: Contamination monitoring 

Loca tion  Parameter  / Indicator  Methodology  Frequency  

Excavation areas  
Groundwater 
monitoring sites 

Identification of other 
contamination  
Visual and olfactory 
inspection for 
contaminating materials 
during excavation 
activities 

Site inspection  
Review groundwater 
and sediment 
monitoring results 
(from Drainage 
Management and 
Monitoring Plan  and  
Wetland Management 
and Monitoring Plan ) 

Weekly when 
excavation is/has been 
undertaken  
As per Drainage 
Management and 
Monitoring Plan  and  
Wetland Management 
and Monitoring Plan  

As per requirements of 
the ASS 
Management Plan  
and Drainage 
Management and 
Monitoring Plan. 

Soil and groundwater 
quality 

As per requirements of 
ASS Management 
Plan  and Drainage 
Management and 
Monitoring Plan  

As per requirements of 
ASS Management 
Plan  and Drainage 
Management and 
Monitoring Plan  

As per requirements of 
Wetlands Monitoring 
and Management 
Plan  

Wetland water quality As per requirements of 
Wetlands Monitoring 
and Management 
Plan  

As per requirements of 
Wetlands Monitoring 
and Management 
Plan  
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Contingency Actions 

Where the monitoring identifies that management targets are not being met, the 
procedures outlined in Table 66 will be implemented in order to meet the 
environmental objective for ASS and contamination management. Review and 
revision of management actions for other contaminants may occur following 
identification of previously unknown contaminated sites and subsequent advice 
from the DPaW. Where contamination is identified, the sustainability hierarchy 
for remediation should be implemented (refer to Part C, Section 6.1.9). 

Table 66 Table 66: Contamination contingency actions  

Trigger  Action  Responsibility  

Contaminating materials 
identified during construction 
activities 

1.  Cease work and notify site supervisor.  
2.  Investigate cause.  
3.  Contain site of potential contamination (e.g. 
bunding) to prevent any spread of contaminants 
and fence to prevent any unauthorised access 
until status of the material has been confirmed 
and corrective actions implemented (if required).  
4.  Sample and analyse material to confirm 
contamination status of material and remediation 
requirements.  
5.  If contamination confirmed, report to DER.  
6.  Develop and implement Remediation Action 
Plan if required on advice from DER.  
7.  Work will commence once the status of the 
material has been confirmed and corrective 
actions implemented (if required). 

All personnel 
Environment 
Manager 
Construction 
Manager 

6.1.9 Contamination hierarchy for remediation 

Where contamination is identified, the sustainability hierarchy for remediation is: 

1. If practicable, on-site treatment of the contamination is that it is destroyed or the 
associated risk is reduced to an acceptable level.  

2. Off-site treatment of excavated soil, so that the contamination is destroyed or the 
associated risk is reduced to an acceptable level, after which soil is returned to the 
site. 

3. Consolidation and isolation of the soil on site by containment with a properly 
designed barrier. 

4. Removal of contaminated material to an approved site or facility, followed, where 
necessary by replacement with appropriate (virgin) material. 

Red Hill Waste Management Facility should be used a s the licenced disposal 
site for contaminated material and is the only faci lity that accepts Class IV 
waste  

5. Implementation of an appropriate management strategy where the assessment 
indicates remediation would have no net environmental benefit or would have a net 
adverse environmental effect. 
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Auditing, reporting and reviews 

The auditing requirements for this EMP are detailed in Section 5. Auditing, 
reporting and review and revision requirements for environmental management 
plans referenced and used in preparation of the Contamination Subplan  are 
presented in Table 67 below. 

Table 67 Table 67: Contamination audit, reporting and review requirements   

Plan Audits  Reporting  Review & Revision  

Construction 
Environmental 
Management 
Plan MRO 
15099_14 R001 
(required to 
meet conditions 
of MS1008) 

The annual Compliance 
Assessment Report will 
include an assessment 
on conformance with 
the CEMP.  
In the event that 
management actions 
are not conformant 
during the reporting 
period, the Compliance 
Annual Report will 
include a description of 
corrective actions taken 
and if any additional 
revision of management 
actions is required, Main 
Roads will submit a 
revised CEMP to OEPA 
for approval. 

The CEMP will be audited 
every six months during 
construction to ensure 
compliance and relevance 
of the proposed actions. 
All reporting will be 
undertaken in accordance 
with the Compliance 
Assessment Plan 
(required in accordance 
with Condition 4 of 
MS 1008 (MRO15099_02 
R001). 

The CEMP will be 
reviewed on an annual 
basis to ensure that the 
plan takes into 
consideration 
amendments to 
operations, monitoring 
results, audits, continuous 
improvement and changes 
in regulatory and 
corporate requirements.   
Any proposed 
amendments to the plan 
will be undertaken in 
accordance with condition 
7-8 and provided to the 
CEO of the OEPA for 
approval prior to 
implementation.   

References 
Roe Highway Extension Public Environmental Review (South Metro Connect 2011) 
South Metro Connect Ground Conditions – Environmental (AECOM, 2011), Appendix E to 
the Public Environmental Review, prepared in February 2011 
Drainage Management and Monitoring Plan 
Wetlands Monitoring and Management Plan 
Project Acid Sulfate Soil Management Plan (to be developed prior to construction) 
Emergency Response Procedure 
Environmental Protection Act 1986 (WA) 
Contaminated Sites Act 2003 and associated regulations 
Identification and Investigation of Acid Sulfate Soils and Acidic Landscapes (Department of 
Environment Regulation (DER) 2015) 
Treatment and Management of Soils and Water in Acid Sulfate Soil Landscapes (DER 2015) 
Guidelines for the Assessment, Remediation and Management of Asbestos-Contaminated 
Sites in Western Australia (DER and DoH 2009) 
Assessment and Management of Contaminated Sites (DER 2014) 
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7. Acid Sulfate Soil Subplan 

Scope 

This Plan addresses Acid Sulfate Soil (ASS) or Potential Acid Sulfate Soil 
(PASS) management on the project and the management of impacts to the 
environment and/or community. 

Activities conducted on the project that has the potential to create ASS issues 
are provided below. These have been extracted from the project PER and 
environmental risk assessments: 

Table 68 Table 68: Activities, Hazards and Risks 

Project Activity  Environmental Hazard  Environmental Risk  

Excavation / earthworks / piling Disturbance / mobilisation of 
ASS 
 

Impacts to aquatic environments 
Impacts to soil and water quality 
Impacts to flora, vegetation and 
fauna 
Mobilisation of aluminium, iron 
and manganese from soils as a 
result of increased acidity from 
disturbance of acid sulfate soils. 

  If inappropriately managed, PASS 
disturbed during construction will 
cause corrosion of foundations 
and structures 

Excavation and placement of 
fill 

Exposure and oxidation of 
PASS 

Release of sulphuric acid and 
metals, and cause deterioration of 
water quality and ecosystems in a 
sensitive wetland area 

Creation of lime storage areas 
for ASS treatment 

Improper storage of lime Improper storage of lime will 
result in contaminated runoff from 
the storage area entering the 
project area waterways. 
Substantial contamination of 
waterways will cause changes in 
pH and subsequent adverse 
impacts on aquatic life 

Project Compliance Requirements 

6.1.10 Contract Clauses 

Specific contract clauses and references which set limits and/or govern impacts 
to ASS on the project include: 

Table 69 Table 69: Contract clauses and references governing ASS / PASS impacts 

Contract Document 
Reference Contract Clause/Reference Limit/Requirement 

Project Alliance Agreement 

Project Alliance 
Agreement 

16.5 Protection of people and 
property 
(a) Without limiting any other 
obligation of the Participants 
under this Agreement, the 
Participants are committed to 
protecting both people and 
property when carrying out the 
Works, and must take all action 

Appropriate control measures must 
be implemented to prevent unlawful 
environmental damage or pollution 
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Contract Document 
Reference Contract Clause/Reference Limit/Requirement 

to ensure this commitment is met 
including: 
(i) providing all Materials, 
procedures and training and 
taking all measures necessary to 
protect people and property; 
 (iv) minimising the effect of the 
Works on the aesthetic qualities 
of the Environment and social 
activities of local community 
members; 
 (vi) preventing unlawful 
environmental damage or 
Pollution. 

SWTC 9.6(b) Acid Sulfate Soils 

9.6(b)i The Contractor must determine 
the risk of acid sulfate soils 
(ASS) or potentially acid sulfate 
soils (PASS) being encountered 
during the Project Works. 

Determine risk of ASS or PASS 
being encountered 

9.6(b)ii Where ASS or PASS are 
indicated, the Contractor must 
prepare and implement a 
detailed ASS management 
strategy for all excavation and 
dewatering works in accordance 
with the Department of 
Environment Regulation’s ASS 
Guideline Preparation of Acid 
Sulfate Soil Management Plan. 

Prepare detailed ASS management 
strategy where ASS and PASS are 
indicated in accordance with 
relevant regulations  

6.1.11 Conditions of Project Environmental Approval s 

Conditions of project environmental approvals that specifically address the 
management of ASS include: 

Table 70 Table 70: Conditions of environmental approvals to manage ASS / PASS impacts 

Environmental Approval 
Document Reference Relevant Condition Limit/Requirement 

Ministerial Statement No. 
1008 

7-5 The proponent shall minimise 
excavation activities in the 
development envelope in areas 
mapped as ‘high to moderate’ 
using the most up to date Acid 
Sulfate Soils risk mapping by the 
Department of Environment 
Regulation. 

Excavation activities are to be 
minimised as far as practicable 
within areas mapped as ‘high to 
moderate’ ASS risk 

 

7-6 Prior to commencement of 
construction the proponent shall 
prepare a Construction 
Environmental Management Plan 
to minimise impacts from 
construction on inland waters 
environmental quality and flora 
and vegetation, to the 
requirements of the CEO, on 
advice of the Department of 
Environment Regulation. 

A Construction Environmental 
Management Plan (CEMP) must be 
prepared prior to commencement of 
construction including measures for 
testing, treatment and management 
for acid sulfate soils. The CEMP 
must be prepared in accordance 
with DER guidelines and approved 
by the OEPA on advice from the 
DER 
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Environmental Approval 
Document Reference Relevant Condition Limit/Requirement 

 

7-7 The Construction 
Environmental Management Plan 
shall: 

(1) include measures to control 
weeds and dust during 
construction to minimise the 
impacts on flora and vegetation; 

(2) outline the protocols and 
procedures to be implemented to 
ensure diseases and pathogens, 
such as Phytophthora 
cinnamomi, are not introduced 
into disease free areas of the 
proposal area during 
construction; 

(3) address testing of soils and 
groundwater to determine 
treatment regimes and 
management for acid sulfate 
soils and other contaminants; 
and 

(4) address the requirements of 
the Department of Environment 
Regulation’s Acid Sulfate Soil 
Guidelines Series Identification 
and Investigation of Acid Sulfate 
Soils and Acidic Landscapes 
(2009) and Treatment and 
Management of Soils and Water 
in Acid Sulfate Soil Landscapes 
(2011), or any approved update 
of these guidelines. 

The CEMP (this plan) must include 
requirements for soil and 
groundwater testing to determine 
treatment regimes and management 
for acid sulfate soils and other 
contaminants. 
 
Address the requirements of the 
Department of Environment 
Regulation’s: 
� Acid Sulfate Soil Guidelines 

Series Identification and 
Investigation of Acid Sulfate 
Soils and Acidic Landscapes 
(2009) 

� Treatment and Management of 
Soils and Water in Acid Sulfate 
Soil Landscapes (2011) or any 
approved update of these 
aforementioned guidelines 

 

7-8 The proponent may review 
and revise the Construction 
Environmental Management Plan 
to the requirements of the CEO. 

Review and revise the Construction 
Environmental Management Plan 

 

7-9 The proponent shall review 
and revise the Construction 
Environmental Management Plan 
as and when directed by the 
CEO. 

Review and revise the Construction 
Environmental Management Plan 

 

7-10 The proponent shall 
implement the approved 
revisions of the Construction 
Environmental Management Plan 
required by conditions 7-8 and 7-
9. 

Implement the Construction 
Environmental Management Plan 

 

7-11 The Construction 
Environmental Management Plan 
required by condition 7-6 shall be 
made publicly available in a 
manner approved by the CEO. 

Make the Construction 
Environmental Management Plan 
publicly available 
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6.1.12 Specific Conditions of Local, State and Comm onwealth Legislation 

Conditions of local, State and Commonwealth legislation that apply specific 
criteria to the management of ASS on the project include: 

Table 71 Table 71: Conditions of legislation that apply specific criteria to ASS / PASS management 

Document Reference  Relevant Condition  Limit/Requirement  

Contaminated Sites Act 
2003 and associated 
regulations 

Provides for the identification, 
recording, management and 
remediation of contaminated 
sites 

Reporting of potential new 
contaminated sites where applicable 
Approval of Acid Sulfate Soils 
Management Plan  

Environmental Protection 
(Unauthorised 
Discharges) Regulations 
2004 

Regulations to prevent the 
release of contaminants into the 
environment 

Prevent and / or report any 
unauthorised discharges  

Environmental Protection 
Act 1986 

Prevention, control and 
abatement of environmental 
harm and conserving, 
preserving, protecting, enhancing 
and managing the environment 

Approval to undertake an assessed 
proposal, with conditions 

Project Objectives 

Based on the requirements defined at Section 7.2 (above), the findings of 
project risk management processes and the potential impacts, the following 
targets have been set. Any deviance from the targets will result in Project 
Management immediately implementing corrective actions: 

Table 72 Table 72: ASS management objectives 

Metric/Measure  Objective  Timeframe  Accountability  

Any soil identified as exceeding the 
ASS soil trigger values that is disturbed 
is treated in accordance with the 
requirements in DEC (2009) Draft 
Treatment and Management of Soils 
and Water In Acid Sulfate Soil 
Landscapes. 

All disturbed ASS is 
controlled or treated 

All leachate controlled 
and treated 

At all times Construction 
Manager 

Develop and implement adequate 
measures to prevent impact to the 
surrounding environment resulting from 
the disturbance of Acid Sulfate Soil and 
release of acidified leachate to the 
atmosphere, groundwater and surface 
runoff 

Zero leachate 
generated 

Zero harm to the 
surrounding 
environment 

Water Quality 
monitoring results are 
below the nominated 

Trigger levels 

At all times Construction 
Manager 

Number of incidents resulting in 
environmental harm  

Zero At all times Construction 
Manager 

Uncontrolled exposure of ASS Zero At all times Construction 
Manager 

Controls Used to Manage Acid Sulfate Soil 

Controls that are adequate to manage Acid Sulfate Soil and to reduce risk to 
the lowest acceptable rating achievable are implemented before any relevant 
works commence. Elimination of the hazard is the first preference of control, 
followed by engineering, then administrative controls. Controls used on this 
project include: 

Table 73 Table 73: Acid Sulfate Soil controls 
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Control Timing Accountability 

Construction Environmental Management Plan (MS 1008 ,  MRO15099_14 R001 Rev1, 
Strategen, October 2016) 

Undertake detailed sampling of high ASS risk areas identified 
in the development envelope in accordance with Acid Sulfate 
Soil Guidelines Series Identification and Investigation of Acid 
Sulfate Soils and Acidic Landscapes (DER 2015). 

Prior to 
construction 

Environment 
Manager 

An ASS Management Plan  (ASSMP) will be developed and 
implemented during construction. This plan will cover 
management of excavation of ASS and will be based on 
findings from above sampling and in accordance with 
Treatment and Management of Soils and Water in Acid 
Sulfate Soil Landscapes (DER 2015) in consultation with the 
DER. The plan will be submitted to the DER for approval. 
The ASS Management Plan  will include requirements for: 
� testing of soil during construction to determine 

appropriate lime dosing 
� location of ASS spoil and lime storage to ensure 

contaminated runoff does not enter wetlands within or in 
proximity to the construction area.  

Construction Environmental 
Manager 

All persons likely to be involved with the management of 
ASS/PASS will be trained in their identification and 
management. ASS and potential contaminate training shall be 
provided as part of the site induction, which should include:  
� information on the how ASS are formed and potential 

high risk areas 
� identification of potential contaminated areas 
� information on visual and olfactory observations which 

may indicate disturbance or the presence of 
contaminating material e.g. hydrocarbon smell, asbestos. 

Induction 
Prior to 
personnel 
commencing 
work on site 

Safety and 
Support Services 
Manager 
Environment 
Manager 
Construction 
Manager 

General Acid Sulfate Soil Management Controls  

Whenever ASS/PASS material is discovered or suspected, 
works must cease and the site supervisor and Project 
Environmental Representative notified immediately.  

Construction Construction 
Manager 
Supervisor 

A detailed ASS investigation involving sampling of high ASS 
risk areas shall be undertaken where excavation is likely to 
result in the generation of ASS. 

Prior to 
commencement 
of construction 

Environmental 
Manager 

Testing by a trained and competent person must be 
conducted and an ASS/PASS management strategy 
developed. 

Construction Construction 
Manager 
Environmental 
Manager 

All known or discovered areas of ASS/PASS will be 
communicated to those involved via the induction, toolbox 
talks, pre starts and Site Environmental Plans. 

Prior to the 
commencement 
of construction 
Construction 

All personnel 
Construction 
Manager 
Environment 
Manager 

The induction will include information on the potential ASS 
risks associated with the project site as well as relevant 
management measures as contained within this EMP 

Induction Health and Safety 
Manager 

Disturbance of surface and subsurface soils in potential 
ASS/PASS must be minimised. 

Construction Construction 
Manager 
Environment 
Manager 

Excavation activities shall be minimised in areas mapped as 
‘high to moderate’ acid sulfate soils risk  

Construction Construction 
Manager 
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Control Timing Accountability 

Construction works will be staged such that if excavation is 
required within high ASS risk areas, it will occur during drier 
months of the year  

Construction Construction 
Manager 

Topsoil excavated from high ASS risk areas during 
construction will be field tested for ASS. If results of field tests 
are positive, Suspension Peroxide Oxidation Combined 
Acidity and Sulfate (SPOCAS) testing will be undertaken to 
determine the appropriate liming rates required to neutralise 
the soil 

Construction Construction 
Manager 

ASS/PASS will need to be handled, stockpiled, tracked, 
treated and reused and/or disposed of as per the Projects 
ASS/PASS management strategy. 

Construction Construction 
Manager 

Water runoff from ASS/PASS stockpiles must be contained, 
treated or disposed to ensure there is no pollution of land or 
waterways. 

Construction Construction 
Manager 

All vehicles, plant and other machinery operating in contact 
with ASS/PASS must be decontaminated prior to leaving site. 

Construction All Personnel 
Construction 
Manager 

A spill of ASS/PASS material outside the ASS/PASS storage 
and/or treatment areas or evidence of impacts on waterways 
must be reported to the supervisor and Environmental 
Representative immediately. 

Construction All Personnel 
Construction 
Manager 
Supervisor 

The movement of ASS/PASS materials must be tracked via 
the Materials Tracking Form  

Construction Construction 
Manager 
All Personnel 

Monitoring 

Acid Sulfate Soil monitoring is performed that complies with legal and contract 
requirements and which is sufficient to identify potential non-compliances 
before they occur.  

Where monitoring determines non-compliance to be a risk or to have occurred, 
an incident report and corrective actions are raised in Synergy.  

Monitoring and analysis of data will be carried out by a competent person. 
Evidence of competence must be retained.  

It is the accountability of the Environmental Manager to ensure all monitoring is 
performed according to these requirements. 

6.1.13 Acid Sulfate Soil Monitoring 

The following ASS monitoring will be undertaken on the project: 

Table 74 Table 74: ASS monitoring 

Location  Parameter  / Indicator  Methodology  Frequency  

Development 
envelope 

Preparation and 
implementation of ASS 
Management Plan  
(ASSMP) 

As per requirements of 
ASS Management 
Plan   

As per requirements of 
ASS Management 
Plan  

As per requirements of 
ASS Management 
Plan  and Drainage 
Management and 
Monitoring Plan  

Soil and groundwater 
quality 

As per requirements of 
ASS Management 
Plan  and Drainage 
Management and 
Monitoring Plan  

As per requirements of 
ASS Management 
Plan and Drainage 
Management and 
Monitoring Plan  
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Location  Parameter  / Indicator  Methodology  Frequency  

As per requirements of 
Wetlands Monitoring 
and Management 
Plan  

Wetland water quality 

As per requirements of 
Wetlands Monitoring 
and Management 
Plan  

As per requirements of 
Wetlands Monitoring 
and Management 
Plan  

Contingency Actions 

Where the monitoring identifies that management targets are not being met, the 
procedures outlined in Table 66 will be implemented in order to meet the 
environmental objective for ASS management.  If required detailed review 
procedures for ASS management actions will be detailed in the ASSMP.  
Review and revision of management actions for other contaminants may occur 
following identification of previously unknown contaminated sites and 
subsequent advice from the DPaW. 

Table 75 Table 75: Acid Sulfate Soils contingency actions  

Trigger  Act ion  Responsibility  

Non-compliance with the  
Identification and investigation 
of acid sulfate soils and acidic 
landscapes (DER 2015) and 
Treatment and Management of 
soils and water in acid sulfate 
soil landscapes (DER 2015) 

As per ASSMP, if required. 
Results will be reported to the OEPA within 7 
days of any exceedances being identified 
 

All personnel 
Environment 
Manager 
Construction 
Manager 

Results of monitoring 
undertaken during or after 
disturbance/treatment of ASS 
exceed trigger levels defined in 
the ASS Management Plan  

Auditing, reporting and reviews 

The auditing requirements for this EMP are detailed in Section 5. Auditing, 
reporting and review and revision requirements for the Ministerial environmental 
management plans referenced and used in preparation of the Acid Sulfate Soil 
Subplan are presented in Table 67 below. Auditing, reporting and review of the 
ASS Management Plan  will be undertaken in accordance with the 
specifications detailed in the ASS Management Plan .  

Table 76 Table 76: Acid sulfate soil audit, reporting and review requirements   

Plan Audits  Reporting  Review & Revision  

Construction 
Environmental 
Management 
Plan MRO 
15099_14 R001 
(required to 
meet conditions 
of MS1008) 

The annual Compliance 
Assessment Report will 
include an assessment 
on conformance with 
the CEMP.  
In the event that 
management actions 
are not conformant 
during the reporting 
period, the Compliance 
Annual Report will 
include a description of 
corrective actions taken 
and if any additional 
revision of management 
actions is required, Main 
Roads will submit a 
revised CEMP to OEPA 
for approval. 

The CEMP will be audited 
every six months during 
construction to ensure 
compliance and relevance 
of the proposed actions. 
All reporting will be 
undertaken in accordance 
with the Compliance 
Assessment Plan 
(required in accordance 
with Condition 4 of 
MS 1008 (MRO15099_02 
R001). 

The CEMP will be 
reviewed on an annual 
basis to ensure that the 
plan takes into 
consideration 
amendments to 
operations, monitoring 
results, audits, continuous 
improvement and changes 
in regulatory and 
corporate requirements.   
Any proposed 
amendments to the plan 
will be undertaken in 
accordance with condition 
7-8 and provided to the 
CEO of the OEPA for 
approval prior to 
implementation.   
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References 
Roe Highway Extension Public Environmental Review (South Metro Connect 2011) 
South Metro Connect Ground Conditions – Acid Sulfate Soil Preliminary Acid Sulfate Soil 
Investigation (AECOM, 2001), Appendix F to the Public Environmental Review prepared 
February 2011 
Drainage Management and Monitoring Plan 
Wetlands Monitoring and Management Plan 
Construction Environmental Management Plan (Ministerial Statement 1008, MRO15099_14 
R001, Strategen, 2015) 
Project ASS Management Plan (to be developed) 
Identification and Investigation of Acid Sulfate Soils and Acidic Landscapes (DER) 2015) 
Treatment and Management of Soils and Water in Acid Sulfate Soil Landscapes (DER 2015) 
Guidelines for the Assessment, Remediation and Management of Asbestos-Contaminated 
Sites in Western Australia (DER and DoH 2009) 
Assessment and Management of Contaminated Sites (DER 2014) 
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8. Energy Subplan 

Scope 

This Plan addresses the potential and actual use of energy sources and the 
emission of greenhouse gases (GHG) by Project activities. In particular, it 
requires: 

� The identification of sources 

� Measurement and reporting of use and emissions 

� Identification, assessment and implementation of opportunities to improve 
energy efficiency and reduce GHG emissions 

Activities conducted on the project that have the potential to use significant 
amounts of energy or emit significant quantities of GHG are: 

Table 77 Table 77: Activities, Hazards and Risks 

Project Activity   Type of Fuel/Emission  

Operation of plant and machinery  Diesel 

On site generation of power  Diesel 

Use of materials during construction 
(embodied energy of materials used for 
construction)  

Carbon dioxide (CO2) 

Vegetation clearing Carbon dioxide (CO2) 

The PER concluded that the key greenhouse gas impacts as a result of 
emissions are associated with: 

� Vegetation clearing 

� Embodied energy of materials used for construction 

� Operation of construction plant and machinery.  

Vegetation clearing results in the release of carbon as CO2 to the atmosphere, 
along with small amounts of methane and nitrous oxide caused by 
decomposition and soil disturbance. The project PER calculated a detailed 
estimation of the volume of GHG to be released as a result of clearing. The 
calculated emissions from this source were 3,479t CO2 –eq (carbon dioxide 
equivalent units), ±50%.  The large margin of error is a function of difficulties in 
accurately estimating plant biomass and CO2 conversion potential. Seventy-five 
percent of emissions generated by the project are associated with the 
embodied energy of materials used in construction (i.e. total amount of energy 
required to produce and transport a material).   

Project construction emissions that arise as a result of energy consumed as fuel 
in the operation of machinery, construction plant, vehicles and electricity in the 
running of project and site offices are not considered to be significant. 

Project Compliance Requirements 

6.1.14 Contract Clauses 

No specific contract clauses and references which set limits and/or specify 
requirements relating to use of energy, energy efficiency requirements, or 
controls on GHG emissions are required for the project.  

6.1.15 Conditions of Project Environmental Approval s 

No conditions of project environmental approvals specifically address the 
management and use of energy, energy efficiency requirements, or controls on 
GHG emissions.  
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6.1.16 Specific Conditions of Local, State and Comm onwealth Legislation 

Conditions of local, State and Commonwealth legislation that impose specific 
requirements relating to the use of energy, energy efficiency, or controls on 
GHG emissions on the project include: 

Table 78 Table 78: Conditions of legislation that apply specific criteria relating to energy 
use/efficiency and controls of GHG emissions 

Document Reference  Relevant Condition  Limit/Requirement  

National Greenhouse and 
Energy Reporting (NGER) 
Act 2007 

Establishes a framework for the 
reporting of greenhouse 
emissions or energy 
consumption 

Provides details requirements for 
NGER data, monitoring and 
reporting 

Energy Reporting 

CPB Contractors requires all projects to report on energy consumption monthly, 
regardless of which company has operational control.  

All energy (fuels, oils, greases, gases, electricity, solvents) purchased by CPB 
Contractors and processed through the project JD Edwards system are 
captured centrally at the Group level. 

Where subcontractors provide their own fuel for use on a project, they must 
provide a monthly fuel consumption report to the project commercial team along 
with their claim.  This data is then entered into the JDE NGER 
Module.  Subcontractor reporting must be tracked by the Commercial Team, 
with the Environment Manager to include the % reporting compliance in the 
monthly environment report via Synergy. 

If a project is not using CPB JDE, both invoiced and contractor energy use must 
be collated and entered into Synergy monthly by the Environment Manager. 

Operational control, which determines which company will be required to report 
a project under the National Greenhouse and Energy Reporting Act 2007, is 
determined as part of the project start-up process.  A copy of the operational 
control determination can be obtained by contacting the Group Environment 
Team. 

Energy Opportunity Tracking 

Energy tracking and efficiency opportunities are to be implemented in 
accordance with the project Sustainability Plan .  

Project Objectives 

Based on the requirements defined at Section 8.2 (above) and project 
requirements, the following targets have been set for managing energy use and 
GHG emissions on the project. Any deviance from the targets will result in 
Project Management immediately implementing corrective actions. Energy use 
and GHG emissions requirements and reporting must be managed in 
accordance with the project Sustainability Plan .  

Table 79 Table 79: Energy management objectives 

Metric/Measure  Objective  Timeframe  Accountability  

Project to identify, assess and 
implement operational and behavioural 
energy efficiency initiative(s) to 
minimise energy use and reduce 
greenhouse gas emissions 

Minimum of [1] 
initiative 

implemented per 
year 

Annually Project 
Environmental 
Representative 
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Metric/Measure  Objective  Timeframe  Accountability  

100% of all subcontractor fuel use by 
the project is captured and entered into 
JD Edwards by the 10th of each month 
(NGER reporting requirement). 

All subcontractor 
fuel use entered 
into JDE System 

Annually Project 
Environmental 
Representative 

Project to report on energy efficiency 
initiatives implemented 

Minimum of one 
energy efficiency 

case study 
reported to BU 
Environment 
Manager per 

annum 

Annually Project 
Environmental 
Representative 

Processes / Controls Used to Manage Energy 

Processes adequate to ensure compliance with all requirements and to ensure 
energy is used efficiently and GHG emissions are minimised are implemented. 
Processes / Controls used on this project include: 

Table 80 Table 80: Energy management processes and controls  

Control  Timeframe  Accountability  

Energy opportunities, including their estimated costs and 
benefits, must be recorded in this Subplan. 

Construction Alliance Manager 
Environment 
Manager 

Ensure that all NGER data within Company operational 
control is collated, reviewed and reported in the Federal 
Government’s Emissions and Energy Reporting System 
(EERS) by the due dates 

Construction Environmental 
Manager 
Sustainability 
Manager 

Energy savings initiatives and outcomes must be reported to 
the BU Environmental Representative at least annually using 
the Tool ‘Energy Case Study’. 

Construction Alliance Manager 
Environment 
Manager 

Subcontractor fuel reporting will be tracked by the Project 
commercial team, with reporting percentages included in the 
Project Monthly Environment Report in Synergy. 

Construction Environment 
Manager 

Energy efficiency principles will be communicated through tool 
box talks and other site communication forums and tools. The 
workforce, including subcontractors, will be trained to 
minimise energy use, including switching off machines and 
equipment when not in use and purchasing energy efficient 
plant and equipment.  

Construction Safety and 
Support Services 
Manager 
Environmental 
Manager 

Where relevant, procurement decisions will include energy 
efficiency and greenhouse gas considerations of the product 
or service.  

Construction Alliance Manager  
Procurement 
Manager 

Prior to the commencement of construction, provide a 
benchmark carbon emissions value against which to drive 
improvements in efficiencies. Calculate Business as Usual 
(BAU) direct and indirect emissions for construction activities 
based on the detailed design in accordance with methods 
provided in Appendix W of the project Public Environmental 
Review document. This should be verified by an independent 
auditor.  

Prior to the 
commencement 
of construction 

Environmental 
Manager 
 

Report on project carbon emissions within completion report 
to the EPA, at completion of construction (if requested by the 
EPA) 

Construction Environmental 
Manager 

Implement specific initiatives aimed at minimising energy 
consumption including: 
� Low carbon fuels (bio-fuels) 

Prior to and 
during 
construction 

Environmental 
Manager 
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Control  Timeframe  Accountability  

� Energy efficient lighting 
Implement a procurement policy that includes consideration of 
embodies energy, including transport distances. 

Sustainability 
Manager 

Monitoring of all energy consumption will be undertaken for 
the life of the construction period, in line with Main Roads 
construction practices. Subsequent to this, the results of all 
monitoring will be submitted to the OEPA following the 
completion of construction. 

Construction 
Post-
construction 

Alliance Manager 

Energy use and emissions metering identified and included in 
the tender will be included in the start-up works and the 
detailed design for implementation, as appropriate. Additional 
metering, or energy use and emissions capturing processes, 
will be identified to ensure that 100% of energy use sources at 
95% accuracy are captured and reported.  

Construction Sustainability 
Representative 
Environment 
Manager 

100% of all energy (diesel, gases, electricity, etc.) use will be 
recorded and entered into JDE for the project (including 
Subcontractors use), as required by the NGERs Reporting 
Procedure. Energy use is tracked [monthly] and assessed 
against activities carried out. 

Construction Sustainability 
Representative 
Environment 
Manager 

Opportunities for improving energy efficiency are identified via 
GEEM Plan at the commencement of the project and 
reviewed regularly (six monthly as a minimum). The 
assessment process involves the Alliance Manager, senior 
site managers whose responsibility includes significant energy 
using activities, and representative technical and supervisory 
staff responsible for the energy using activities.  

Construction Sustainability 
Representative 
Environment 
Manager 

Identified energy savings opportunities will be assessed and 
implemented where cost effective to do so.  

Construction Sustainability 
Representative 
Environment 
Manager 

The workforce, including subcontractors, will be trained to 
minimise energy use, including switching off machines and 
equipment when not in use and purchasing energy efficient 
plant and equipment. Energy efficiency principles will be 
communicated through tool box talks and other site 
communication forums and tools. 

Construction Sustainability 
Representative 
Environment 
Manager 

Subcontractors will be required to implement practical energy 
efficiency initiatives. They are required if requested to provide 
energy use reports and will be held to account if they are not 
provided. 

Construction Sustainability 
Representative 
Environment 
Manager 

Monitoring 

Monitoring of energy use complies with legal and contractual requirements and 
which is sufficient to identify sources of use and emissions, and opportunities 
for improved energy efficiency. 

Energy and GHG monitoring is conducted in line with the CPB Contractors 
reporting approach outlined above.  It is the accountability of the Alliance 
Manager to ensure all data is captured and reported according to these 
requirements. 

Monitoring and analysis of data will be carried out by a competent person.   

References 
Roe Highway Extension Public Environmental Review (AECOM 2011) 
Greenhouse Gases and Climate Change (AECOM, 2010), prepared for South Metro 
Connect, Appendix W to the Public Environmental Review 
National Greenhouse and Energy Reporting (NGER) Act 2007 
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9. Hazardous Substances Subplan 

Scope 

This Plan addresses Hazardous substances management on the project and 
the management of impacts to the environment and/or community. For 
requirements relating to management and correct disposal of all other 
construction waste refer to Part C, Section 10. 

Activities conducted on the project that has the potential to create risks 
associated with hazardous substances are provided below. These have been 
extracted from the project PER and environmental risk assessments: 

Table 81 Table 81: Activities, Hazards and Risks 

Project Activity  Environm ental Hazard  Environmental Risk  

Transport, use and storage of 
chemicals and hazardous 
waste 

Incorrect storage and 
management resulting in spill 
or discharge into the 
environment 

Impact to soil and water quality 
Impact to flora and fauna 
Impact to community 
Impact to air quality 

Project Compliance Requirements 

6.1.17 Contract Clauses 

Specific contract clauses and references which set limits and/or govern 
hazardous substances on the project include: 

Table 82 Table 82: Contract clauses and references that govern hazardous substances 

Contract Document 
Reference Contract Clause/Reference Limit/Requirement 

Project Alliance Agreement 

Project Alliance 
Agreement 

16.5 Protection of people and 
property 
(a) Without limiting any other 
obligation of the Participants 
under this Agreement, the 
Participants are committed to 
protecting both people and 
property when carrying out the 
Works, and must take all action 
to ensure this commitment is met 
including: 
(i) providing all Materials, 
procedures and training and 
taking all measures necessary to 
protect people and property; 
  
(iv) minimising the effect of the 
Works on the aesthetic qualities 
of the Environment and social 
activities of local community 
members; 
( 

(vi) preventing unlawful 
environmental damage or 
Pollution. 

Appropriate control measures must 
be implemented to prevent unlawful 
environmental damage or pollution. 

SWTC 9.6(o) Management of hazardous materials 

9.6(o) The Contractor must prepare and 
implement a hazardous material 

Prepare and implement a hazardous 
material management/contingency 
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Contract Document 
Reference Contract Clause/Reference Limit/Requirement 

management/contingency plan 
which includes procedures for 
containing and recovering 
chemical or fuel spillages. 

plan, including procedures chemical 
or fuel spillage containment and 
recovery 

9.6(o) Fuel and chemical storage areas 
must be located above the 
100 year ARI flood level. 

Fuel and chemical storage areas 
must be located above the 100 year 
ARI flood level. 

9.6(o) The Contractor must ensure that: 

A) the refuelling of plant, 
use of plant which leaks 
fuel or oil, mixing of 
cutting oil with bitumen, 
or any other action 
which may result in the 
spillage of any solvent 
must not be carried out 
on any bituminous 
surface (including 
asphalt) or on any other 
surface on which 
bitumen is to be placed 
or near any wetland or 
drain or floodplain; and 

B) storage sites for oil and 
other contaminant 
materials and plant 
maintenance areas, 
must be confined to 
specially designed 
areas (bunded if 
necessary) away from 
drains, water courses, 
wetlands and 
floodplains in 
accordance with Law.  
These areas must be 
constructed to ensure 
that any spillage is 
confined in accordance 
with Law.  In addition all 
fuels and lubricants 
must be stored in a 
bunded area underlaid 
with plastic.  Adequate 
quantities of suitable 
material to counteract 
spillage must be kept on 
hand. 

Refuelling or activities which may 
result in a spill of solvent must not 
be undertaken on a bituminous 
surface or on any other surface on 
which bitumen is to be placed or 
near any wetland or drain or 
floodplain.  

Oils and other contaminant materials 
and plant maintenance areas, must 
be confined to specially designed 
areas (bunded if necessary) away 
from drains, water courses, wetlands 
and floodplains in accordance with 
Law.   

These areas must be constructed to 
ensure that any spillage is confined 
in accordance with Law.   

9.6(o) The Contractor must liaise with, 
obtain approvals from and keep 
all relevant Authorities fully 
informed of any hazardous 
materials stored on the Site and 
of the contingency plans to be 
adopted for any spills. 

Liaise with, obtain approvals from 
and keep all relevant Authorities fully 
informed of any hazardous materials 
stored on the Site 

9.6(o) Arrangements must be made by 
the Contractor with the relevant 
Authorities or with a licensed 
specialist contractor for the 
disposal of all sewage, garbage 
refuse, waste fuels and 
lubricants. 

The disposal of all sewage, garbage 
refuse, waste fuels and lubricants 
must be arranged with relevant 
Authorities or a licensed specialist 
contractor 
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6.1.18 Conditions of Project Environmental Approval s 

No conditions of project environmental approvals specifically address the 
management of hazardous substances.  

6.1.19 Specific Conditions of Local, State and Comm onwealth Legislation 

Conditions of local, State and Commonwealth legislation that apply specific 
criteria to the management of hazardous substances on the project include: 

Table 83 Table 83: Conditions of legislation that apply specific criteria to hazardous substance 
management 

Document Reference  Relevant Condition  Limit/Requirement  

Dangerous Goods Safety 
Act 2004 and associated 
regulations 

Provides for the safe storage, 
handling and transport of 
dangerous goods 

Dangerous Goods Licences 

Environmental Protection 
(Controlled Waste) 
Regulations 2004 

Regulates the transportation and 
disposal of controlled wastes 

Disposal and transport of Controlled 
Wastes in accordance with 
requirements of the regulations 

Environmental Protection 
(Unauthorised 
Discharges) Regulations 
2004 

Regulations to prevent the 
release of contaminants into the 
environment 

Prevent and / or report any 
unauthorised discharges  

Project Objectives 

Based on the requirements defined at Section 9.2 (above), the findings of 
project risk management processes and the potential impacts, the following 
targets have been set. Any deviance from the targets will result in Project 
Management immediately implementing corrective actions: 

Table 84 Table 84: Objectives for the management of hazardous substances 

Metric/Measure  Objective  Timeframe  Accountability  

Incidents of pollution or alteration to 
surface and groundwater quality 
resulting from hazardous materials 

Zero At all times Construction 
Manager 

Environmental Spills reported All At all times Construction 
Manager 

No Class1 or 2 Incidents in relation to 
Hazardous Materials or Chemicals 

Zero Annual Construction 
Manager 

No noticeable impact in water quality 
as identified through water quality 
monitoring 

Zero impact to 
water quality 

At all times Construction 
Manager 

All spills are reported to the HSE 
Database within 3 days of occurring, 
and all actions closed out in a timely 
manner 

All spills reported 
on HSE Database 

At all times Construction 
Manager 

Incidents associated with spills  
Inspections of hazardous substances 
storage areas (to ensure these are 
adequate and accessible, and spill kits 
are available) 

Prevent spillage 
of hazardous 
goods into the 

adjacent 
environment, 
particularly 

wetlands and 
other 

environmentally 
sensitive areas 

At all times Construction 
Manager 
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Controls Used to Manage Hazardous Substances 

Controls that are adequate to manage Hazardous substances and to reduce 
risk to the lowest acceptable rating achievable are implemented before any 
relevant works commence. Elimination of the hazard is the first preference of 
control, followed by engineering, then administrative controls. Controls used on 
this project include: 

Table 85 Table 85: Management controls for hazardous substances 

Control Timing Accountability 

All plant operators will undergo an induction on safe work 
practices for the operation of plant and equipment to minimise 
risks and impacts of spillage of fuels, chemicals and other 
contaminants.  

Induction Safety and 
Support Services 
Manager 

No refuelling is permitted between Progress Drive and Bibra 
Drive. No refuelling shall occur within 50 m of any wetlands or 
waterway including drainage lines. 

Construction All personnel 
Construction 
Manager 

Refuelling shall only be undertaken on a sealed or bunded 
surface or, if practicable, using a catch tray. 

Construction All personnel 
Construction 
Manager 

Inspections will be carried out weekly to assess the storage 
and handling of hazardous materials as a part of the HSE 
inspection program. 

Construction Supervisor 
Environment 
Manager 

Undertake routine maintenance of plant and equipment for 
prevention of fuel leaks, visible exhaust emissions or other 
maintenance issues. 

Construction  Supervisor 
Construction 
Manager 

A spill response plan for any hazardous materials such as 
hydrocarbons and chemicals will be incorporated into the 
Emergency Response Plan  to ensure that spills are 
contained effectively and cleaned up appropriately and 
efficiently using approved materials. This spill response plan 
will include the provision and use of spill kits.  

Construction Alliance Manager 
Project 
Environmental 
Representative 
H&S Manager 

Ensure that all Dangerous Goods are fully assessed and the 
required placarding is in place at the entrance to the Project 
and storage areas 

Construction Site Engineer 
H&S Manager 

Management of hazardous materials will be covered in the site 
induction. Relevant workers will undergo spill response 
training, as well as safe handling and storage training 

Induction Safety and 
Support Services 
Manager 

Ensure workers who will be required to use or work in close 
proximity of, a hazardous chemical that is being used, are 
trained in the Hazardous Chemical Risk Assessment and SDS 
including:  
� The use, storage and disposal of the Hazardous Chemical  
� The signage and emergency provisions  
� Any health surveillance or atmospheric monitoring 

required. 

Construction Site Engineer 
H&S Manager 

Containment devices, including bunds, separators and catch 
trays, will be used where ever there is a risk of spillage. 

Construction Construction 
Manager 

Spill kits will be available across the site, particularly near 
storage and usage areas and near environmentally sensitive 
areas (particularly wetlands). Relevant personnel will be 
trained in the use of these spill kits 

Construction 
Induction 

Safety and 
Support Services 
Manager 
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Control Timing Accountability 

Spill kits must be located adjacent to all hazardous substance 
storage units, in refuelling and maintenance areas and at 
designated locations as per the Site Environment Plan  
(SEP). 

Construction Construction 
Manager 
Safety and 
Support Services 
Manager 

Type and size of spill kits must be selected based on the type 
and volume of materials stored. Aquatic spill kits shall be 
available at worksites in close proximity to wetlands and 
waterways. 

Construction Project 
Environmental 
Representative 
Construction 
Manager 

All hydrocarbons, chemicals, pesticides, herbicides or other 
hazardous materials stored on site shall be stored in secure 
purpose-built containers in a bunded storage area with 
adequate capacity to contain spills (i.e. at least 110% of the 
largest container within the bund or 25% of the total capacity of 
all containers within it, whichever is the greatest).  

Construction Construction 
Supervisor 
All personnel 

No hydrocarbons, chemicals and other hazardous materials 
will be stored within 50m of any wetland or waterway (including 
drainage lines). 

Construction Construction 
Manager 
All personnel 

All fuel and chemical storage areas must be located above the 
100 year ARI flood level 

Construction Construction 
Manager 

Bunds shall be regularly inspected and cleaned when 
necessary 

Construction Supervisor 

Security procedures will be implemented to prevent 
unauthorised access to hazardous materials storage areas 

Construction Alliance Manager 

Any chemical spills will be reported to the Environment 
Manager and remediated as quickly as possible to minimise 
disturbance of the natural environment 

Construction All personnel 
Environment 
Manager 

All hazardous materials will be used, stored and disposed of in 
accordance with the specifications on their label and in the 
relevant Safety Data Sheet (SDS) as well as in accordance 
with any applicable Standards 

Construction Safety and 
Support Services 
Manager 

Prior to purchasing hazardous chemicals, complete Tool: 
Hazardous Chemicals Risk Assessment and obtain approval 
before purchasing the hazardous chemical. Prior to purchasing 
hazardous chemicals, complete Tool: Hazardous Chemicals 
Risk Assessment and obtain approval before purchasing the 
hazardous chemical. 

Construction Construction 
Manager 
Project Engineer 

Prior to bringing new chemicals to Site, the Project must be 
provided with the current SDS. 

Construction Supervisor 
All personnel 

Storage and handling of hazardous substances must be in 
strict accordance with the applicable Standards and SDS. 

Construction Supervisor 
Construction 
Manager 
All personnel 

An SDS register  will be maintained on site and copies will be 
provided to regulatory authorities upon request 

Construction Safety and 
Support Services 
Manager 

Ensure that all Dangerous Goods are fully assessed and the 
required placarding is in place at the entrance to the Project 
and storage areas 

Construction Project Engineer 
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Monitoring 

Hazardous substances monitoring is performed that complies with legal and 
contract requirements and which is sufficient to identify potential non-
compliances before they occur.  

Where monitoring determines non-compliance to be a risk or to have occurred, 
an incident report and corrective actions are raised in the Synergy.  

Monitoring and analysis of data will be carried out by a competent person. 
Evidence of competence must be retained. 

It is the accountability of the Environmental Manager to ensure all monitoring is 
performed according to these requirements. 

6.1.20 Hazardous Substance Monitoring 

The following hazardous substance monitoring will be undertaken on the 
project: 

Table 86 Table 86: Hazardous substance monitoring 

Location  Parameter  Methodology  Frequency  

Hazardous materials 
and dangerous goods 
storage areas 

Storage area including 
bunds including bunds 

Inspection of storage 
area including 
inspection of bunds 

Daily inspection by 
Supervisor 
Weekly inspection by 
Health and Safety 
Manager and/or 
Environmental 
Manager 

Construction area Spill kits 
Visual inspection of 
spill kits and restocking 
if necessary 

Weekly 

Construction area Spills, misuse of 
hazardous materials 

Visual inspection of 
construction site for 
evidence of any 
uncleaned spills, 
misuse of chemicals or 
hazardous materials 

Weekly 

Construction areas  

Monitoring of 
groundwater and 
groundwater quality in 
accordance with 
requirements of 
Drainage Management 
and Monitoring Plan  

As per requirements of 
Drainage 
Management and 
Monitoring Plan  

As per requirements of 
Drainage 
Management and 
Monitoring Plan  

 

Monitoring of indicators 
of wetland quality in 
accordance with 
Wetlands Monitoring 
and Management Plan  

As per requirements of 
Wetlands Monitoring 
and Management 
Plan  

As per requirements of 
Wetlands Monitoring 
and Management 
Plan  

Contingency Actions 

Table 87 outlines hazardous substance contingency actions to be initiated 
where environmental objectives and management controls are not being met.  

Table 87 Table 87: Hazardous substances management contingency actions 

Trigger  Action  

Non-compliance with 
management and 
controls  

1.  Investigate cause.  
2.  Implement contingency actions which may include:  
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Trigger  Action  

(e.g. incorrect storage 
and handling of 
chemicals or hazardous 
materials) 

� Review management measures practicality or relevance.  
� Improve training and education for all personnel.  
3.  Improve and implement increased protective measures as 
necessary.  
4.  Monitor the success of these actions 

Discovery of previously 
unidentified 
contaminated area 

1.  Cease works and notify Environment Manager.  
2.  Material sampled and analysed.  
3.  Implement corrective actions as advised by the Environment 
Manager.  
4.  Works are not to recommence until approval is given by the 
Environment Manager.  
5.  Notify DER of the discovery and the outcome  

Spill or leak of hazardous 
materials during 
construction 

1. Measures should be immediately implemented to reduce 
quantity and extent of spill (e.g. use of spill kit) and to prevent spill 
from entering environmentally sensitive areas  
2. Incident to be reported immediately to Environment Team 
3. If spill enters the environment (including drainage basins offsite) 
DER Pollution Response will be notified.  
4.  The cause of a Class1 or 2 spill shall be investigated.  
5.  An appropriate remedy shall be implemented, possibly 
including:  
� repairing defective equipment 
� upgrading fuel storage and handling procedures 
� remediation of impacted area. 

References 
Relevant Material Safety Data Sheets (MSDSs) 
Wetlands Monitoring and Management Plan 
Drainage Management and Monitoring Plan 
Emergency Response Procedure 
Australian Standard AS1940-2004 - The Storage and Handling of Flammable and 
Combustible Liquids 
Storage and Handling of Dangerous Goods – Code of Practice (Department of Mines and 
Petroleum 2010) 
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10. Waste Management Plan 

Scope 

This Plan addresses the management and reporting of waste streams  
generated on the project. The management of hazardous substances and 
materials is provided in the Hazardous Substances Subplan  (Part C, 
Section 9) 

Activities conducted on the project that have the potential to generate waste are 
provided below. These have been extracted from the project work 
flow/procedures, including activities and materials used. 

Table 88 Table 88: Activities, Hazards and Risks 

Project Activity  Environmental Hazard  Environmental Risk  

Construction processes Generation of waste product Soil and water contamination 

Plant maintenance Generation of waste oil Soil and water contamination 
Impacts to flora and fauns 

Operation and maintenance of 
offices, crib huts and camp 
facilities 

Generation of general wastes Unnecessary load on landfill 
availability 
Impacts to flora and fauns 

General construction activities Generation of construction 
waste (i.e. steel, cabling, 
metals, packaging, 
concrete/asphalt) 
Inappropriate disposal 

Unnecessary load on landfill 
availability 
Incorrect disposal resulting in soil 
/ water contamination / pollution 
Impacts to flora and fauns 

Earthworks and excavation Large volumes of spoil 
Potential for contaminated 
spoil and materials (including 
asbestos) 

Incorrect disposal or 
management resulting in soil and 
water contamination 

Project Compliance Requirements 

6.1.21 Contract Clauses 

Specific contract clauses and references which set limits and/or govern the 
management of waste on the project include: 

Table 89 Table 89: Contract clauses and references governing waste management 

Contract Document 
Reference Contract Clause/Reference Limit/Requirement 

Project Alliance Agreement 

Project Alliance 
Agreement 

15.3 Cleaning 
(a) The Participants must keep 
the Site and the Works clean and 
tidy and must regularly remove 
rubbish and surplus material.  
(b) The Participants must remove 
the Temporary Works and 
Construction Plant from the Site 
within a reasonable time. 

The construction site must be kept 
clean and tidy at all times and waste 
must be removed regularly 
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Contract Document 
Reference Contract Clause/Reference Limit/Requirement 

 16.5 Protection of people and 
property 
(a) Without limiting any other 
obligation of the Participants 
under this Agreement, the 
Participants are committed to 
protecting both people and 
property when carrying out the 
Works, and must take all action to 
ensure this commitment is met 
including: 
(i) providing all Materials, 
procedures and training and 
taking all measures necessary to 
protect people and property; 
of the Works on the aesthetic 
qualities of the Environment and 
social activities of local community 
members; 
 (vi) preventing unlawful 
environmental damage or 
Pollution. 

Appropriate control measures must 
be implemented to prevent unlawful 
environmental damage or pollution. 

SWTC Section 9.6(o) Management of Hazardous Materials  

SWTC 9.6(o)v Arrangements must be made by 
the Contractor with the relevant 
Authorities or with a licensed 
specialist contractor for the 
disposal of all sewage, garbage 
refuse, waste fuels and lubricants. 

Hazardous materials must be 
managed in liaison with relevant 
authorities and/or a licensed 
specialist contractor  

6.1.22 Conditions of Project Environmental Approval s 

There are no conditions of project environmental approvals that specifically 
address the management of waste. 

6.1.23 Specific Conditions of Local, State and Comm onwealth Legislation 

Conditions of local, State and Commonwealth legislation that apply specific 
criteria to the management of waste on the project include: 

Table 90 Table 90: Conditions of legislation that apply specific criteria to waste management 

Document Reference  Relevant Condition  Limit/Requirement  

Environmental Protection 
(Controlled Waste) 
Regulations 2004 

Regulates the transportation and 
disposal of controlled wastes 

Disposal and transport of Controlled 
Wastes in accordance with 
requirements of the regulations 

Environmental Protection 
(Unauthorised 
Discharges) Regulations 
2004 

Regulations to prevent the 
release of contaminants into the 
environment 

Prevent and / or report any 
unauthorised discharges  

Environmental Protection 
Act 1986 

Prevention, control and 
abatement of environmental 
harm and conserving, 
preserving, protecting, enhancing 
and managing the environment 

Approval to undertake an assessed 
proposal, with conditions 

Waste Streams 

The following waste streams and waste classifications have been identified. 
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Waste Stream  Waste Classification  

Contaminated soil Regulated  

General construction / demolition waste 
(concrete, asphalt) 

Inert and regulated 

General construction waste (metals, 
conduits/pipes, concrete, packaging material, 
tyres) 

Inert waste  
Type 2 – tyres 

Hazardous and special wastes (oils, chemicals, 
asbestos, batteries) 

Type 1 Special Waste (asbestos wastes) 
Hazardous waste  

Office waste (food, general recyclables) Inert / putrescible waste (food, sewage, paper) 

Project Objectives 

Based on the requirements defined at Section 10.2 (above), the findings of 
project risk management processes and the potential impacts, the following 
targets have been set for managing waste on the project. Any deviance from 
the targets will result in Project Management immediately implementing 
corrective actions: 

Table 91 Table 91: Waste management objectives 

Metric/Measure  Objective  Timeframe  Accountability  

Waste disposed of at appropriately 
licensed facilities 

All At all times Construction 
Manager 

Records of material purchases 

Construction 
materials 
selection will 
consider 
sustainable 
sources 

At all times Construction 
Manager 

Waste to landfill Zero At all times Construction 
Manager 

Presence and adequate use of 
appropriate waste receptacles on  site 

Adequate 
segregation of 
construction 
waste into 
reusable, 
recyclable and 
waste to landfill 
streams 

At all times Construction 
Manager 

Soil quality/observed litter 

No contamination 
of site due to 
construction 
waste 

At all times Construction 
Manager 

% of waste quantified in waste 
management reports 

100% At all times Environmental 
Manager 

% of regulated/hazardous wastes for 
which transfer certificates are retained 100% At all times Environmental 

Manager 

Number of enforcement notices and 
penalties received from regulators 
and/or client 

Zero At all times Construction 
Manager 
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Controls Used to Manage Waste 

Controls that are adequate to ensure compliance and to reduce risk to the 
lowest acceptable rating achievable are planned before any relevant works 
commence. Elimination of the waste is the first preference of control, followed 
by reuse and recycling. Controls used on this project include: 

Table 92 Table 92: Waste management controls 

Control  Timing  Accountability  

All wastes need to be classified, stored, tracked, transported 
and treated in accordance with contractual and regulatory 
requirements, including the use of licensed transporters and 
treatment facilities 

Construction Alliance Manager 
Construction 
Manager 
Supervisor 

The site induction will include requirements for and encourage 
waste minimisation and management practices. 

Induction Health and Safety 
Manager 
Environment 
Manager 

Waste shall be managed in accordance with the waste 
management hierarchy of reduce, reuse, recycle. Waste to 
landfill will form the last resort option. Separate, labelled bins 
will be provided in easily accessible locations for each 
commonly used waste stream including recycling and litter 
bins. Bins will be regularly emptied. 

Construction Alliance Manager 
Construction 
Manager 
Supervisor 

The project site will be kept clean and tidy at all times and litter 
and waste will be disposed of into appropriate litter or recycling 
bins 

Construction All personnel 

All general waste / litter bins shall have lids to avoid odour and 
prevent scavenging by fauna and will be located at least 20m 
from any wetlands or other environmentally sensitive area 

Construction Construction 
Manager 

Suppliers will be requested to minimise packaging of materials 
delivered to site 

Construction Alliance Manager 
Commercial 
Director 

Waste such as asphalt profiling, concretes and soils will be re-
used on site where possible or sent to a recycling depot 

Construction Construction 
Manager 

Waste chemicals or other hazardous materials will be stored 
and disposed of in accordance with the requirements of the 
SDS for the substance  

Construction Construction 
Manager  
Supervisor 
All personnel 

Any hazardous or controlled wastes will be collected and 
disposed of by a licensed Waste Contractor in accordance with 
requirements of the Environmental Protection (Controlled 
Waste) Regulations 2004 

Construction Construction 
Manager 
Environmental 
Manager 

All waste that cannot be reused or recycled must be disposed 
of at an appropriately licensed facility 

Construction Construction 
Manager 
All Personnel 

All waste will be contained, transported, stored and handled 
appropriately, taking into consideration fire safety, pest and 
odour control, Occupational Health and Safety and protection 
of water and soil resources 

Construction Construction 
Manager 

A Waste Register  will be maintained and all disposed waste 
(including recycling) will be recorded on this register 

Construction Construction 
Manager 
Supervisor 
Environmental 
Manager 

The movement of materials must be tracked via the Materials 
Tracking Form . 

Construction Construction  
Manager 
Supervisor 
All Personnel 

Any portable toilets will be serviced regularly Construction Construction  
Manager 
Supervisor 
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Control  Timing  Accountability  

Cigarette bins are to be located frequently throughout the 
construction site 

Construction Construction  
Manager 

All cigarette butts must be disposed of appropriately in 
designated cigarette bins on site 

Construction All personnel 
Supervisor 

The relevant licences of waste facilities utilised for the disposal 
or handling of waste will be obtained to ensure they are legally 
compliant. 

Construction Environment 
Manager 
Construction 
Manager 

Storage containers (bins, skips, tanks, etc.) are provided at 
each work area in sufficient numbers to facilitate segregation 
of waste at the source of generation, where ever possible. The 
correct bin type must be used to avoid contamination. 

Construction Construction 
Manager 
Supervisor 
All Personnel 

Containers are clearly sign posted to inform all project 
personnel of the correct material to be placed within each bin 
type. Containers are emptied at a frequency that is sufficient to 
ensure their correct use. If a bin needs to be collected contact 
your supervisor or project environmental representative 

Construction Construction 
Manager 
Supervisor 
Environment 
Manager 

Burial or burning of waste is not permitted. Construction  Construction 
Manager 
All Personnel 

Excess concrete and concrete washout is not to be discharged 
to land or stormwater; a concrete washout facility must always 
be used. 

Construction Construction 
Manager 
All Personnel 

An adequate number of fully maintained concrete washout pits 
will be maintained on the site at all times.  

Construction Construction 
Manager 

Monitoring 

Waste data is collected on the project to allow monthly reporting of the 
following: 

� The quantity of each type of waste sent to landfill 

� The quantity of each type of waste recycled 

� The quantity of each type of waste reused 

� The quantity of each type of hazardous/regulated waste generated on the 
project and: 

̶ Its method of treatment and disposal 

̶ The location of treatment and disposal 

̶ Copies of records confirming the legal transport, treatment and disposal 

� Measurement of any reduction in waste generation that has been achieved 

The quantity of waste in each solid waste stream is measured by weight and 
liquid waste stream by volume, with records provided by the waste transport 
contractor. Alternative measures may only be used when an economical 
alternative is not available. 

All relevant information is included in the project environmental monthly report. 

To minimise direct impacts associated with waste during construction, the 
following monitoring for Waste Management will be undertaken on the project: 

Table 93 Table 93: Waste management monitoring 
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Location  Parameter  Methodology  Frequency  Responsibility  

Entire site 
Correct use of 
various waste 
receptacles 

Inspect all waste 
storage and 
disposal facilities 
for correct use of 
recycling and 
refuse bins, 
adequate handling 
of waste quantities 
and general 
tidiness 

Opportunistically 
and weekly 

Environment 
Manager 

Entire site Presence of litter 

Inspect site and 
adjacent areas for 
presence of litter 
originating from 
construction site 

Opportunistically 
and weekly 

Supervisor  
Environment 
Manager 

Entire site 

Percentage of 
waste in each 
waste stream (e.g. 
re-use, recycle, 
landfill) 

Waste records Quarterly Sustainability 
Advisor 

Contingency Actions 

Table 94 outlines waste management contingency actions to be initiated where 
environmental objectives and management controls are not being met.  

Table 94 Table 94: Waste management contingency actions 

Trigger  Action  Responsibility  

Non-
compliance 
with 
management 
and mitigation  
measures 

1.  Investigate cause.  
2.  Implement contingency actions which may include:  
� Review management measures practicality or relevance.  
� Improve training and education for all personnel.  
3.  Improve and implement increased protective measures as 
necessary.  
4.  Monitor the success of these actions. 

Construction 
Manager  
Community 
Relations  
Manager 

Litter is 
observed 
within and 
adjacent to the 
project site 
which is 
attributable to 
construction 
activities 

1. Cause to be investigated. 
2. Conduct additional clean-ups on site.  
3. Review availability and placement of bins.  
4. Review signage and labelling of waste disposal.  
5. Conduct additional toolbox meetings with personnel to 
address waste handling and disposal. 

Environment 
Manager 

Complaints 
received 
concerning 
waste 

1.  Manage and immediately respond to complaint. 
Environment 
Manager 

References 
Roe Highway Extension Public Environmental Review (AECOM 2011) 
Environmental Protection (Controlled Waste) Regulations 2004 
Environmental Protection Act 1986 
Landfill Waste Classification and Waste Definitions 1996 (as amended December 2009) 
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11. Air Subplan 

Scope 

This Plan addresses air quality management on the project and the 
management of impacts to the environment and/or community. 

Activities conducted on the project that have the potential to impact air quality 
are provided below. These have been extracted from the project work 
flow/procedures. 

Table 95 Table 95: Activities, Hazards and Risks 

Project Activity  Environmental Hazard  Environmental Risk  

Earthworks, vegetation 
clearing, operation of plant and 
machinery 
Wind on stockpiles and 
exposed areas 

Elevated dust levels / 
Particulate emissions 

Impact to air quality 
Impacts to fauna 
Impacts to human health 
Impacts to vegetation and water 
quality 
Nuisance dust or odour 

Operation of plant and 
equipment, 
transport/loading/unloading of 
material  

Gaseous emissions 
Impact to air quality 
Impacts to human health 
Impacts to fauna 

Disturbance to / activities within 
contaminated site (if 
applicable) 

Emissions of air pollutants  
Impacts to human health 
Impacts to flora, vegetation and 
fauna 

Construction activities will result in the release of fugitive dust from earthworks 
and release of emissions from vehicle exhausts. The PER summarised that 
during construction of the proposed project key atmospheric emissions 
comprise: 

� Products of fuel combustion from vehicles and equipment used in 
construction activities 

� Dust and odour emissions from clearing and construction activities. 

Discharges to air from fuel emissions and dust during construction are primarily 
a management issue and can be minimised with best management practices.  
Predicted short-term construction impacts are based on the use of conventional 
construction equipment. 

Project Compliance Requirements 

6.1.24 Contract Clauses 

Specific contract clauses and references which set limits and/or govern impacts 
to air quality on the project include: 

Table 96 Table 96: Contract clauses and references governing air quality 

Contract Document 
Reference Contract Clause/Reference Limit/Requirement 

Project Alliance Agreement 

Project Alliance 
Agreement 

16.5 Protection of people and 
property 
(a) Without limiting any other 
obligation of the Participants 
under this Agreement, the 
Participants are committed to 
protecting both people and 

Appropriate dust control measures 
must be implemented so that dust 
does not cause a nuisance to people 
and property. 
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Contract Document 
Reference Contract Clause/Reference Limit/Requirement 

property when carrying out the 
Works, and must take all action 
to ensure this commitment is met 
including: 
(i) providing all Materials, 
procedures and training and 
taking all measures necessary to 
protect people and property; 
(ii) avoiding unnecessary 
interference with the passage of 
people and vehicles; 
(iv) minimising the effect of the 
Works on the aesthetic qualities 
of the Environment and social 
activities of local community 
members; 
(v) eliminating nuisance including 
implementing appropriate dust 
control measures and avoiding 
unnecessary noise and 
disturbance; and 
(vi) preventing unlawful 
environmental damage or 
Pollution. 

SWTC 9.6(m) Dust 

9.6(m)i Employ construction methods 
which will keep dust to a 
minimum particularly near 
residences, and which comply 
with the relevant Department of 
Environment Regulation 
guidelines and OSH Law 

Employ construction methods which 
will keep dust to a minimum and 
comply with the relevant DER 
guidelines and OSH Law 

9.6(m)ii Provide for the cleaning and 
keeping clean of roads, streets 
and other areas on or 
immediately adjacent to the Site 
as a result of the carrying out of 
the Project Works 

Provide for the cleaning and keeping 
clean of roads, streets and other 
areas on or immediately adjacent to 
the Site 

9.6(m)iii Implement procedures to prevent 
soil from being deposited outside 
the Site 

Implement procedures to prevent 
soil from being deposited outside the 
Site 

9.6(m)iv Implement procedures to ensure 
soil is not displaced through the 
action of strong winds during and 
after construction; (only if likely to 
be a problem, i.e. windy location 
near residential area) 

Implement procedures to ensure soil 
is not displaced through the action of 
strong winds during and after 
construction 

9.6(m)v Damp down or cover loads being 
transported to or from the Site 
where wind-blown material may 
cause nuisance or become a 
traffic hazard 

Damp down or cover loads being 
transported to or from the Site 

9.6(m)vi Implement temporary landscape 
treatments during construction to 
cover areas of ground disturbed 
by clearing, excavation and 
stockpiling of material 

Implement temporary landscape 
treatments during construction to 
cover areas of ground disturbed by 
clearing, excavation and stockpiling 
of material 
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Contract Document 
Reference Contract Clause/Reference Limit/Requirement 

9.6(m)vii Undertake dust monitoring to 
confirm compliance with 9.6(m)(i) 
if complaints are received from 
residents 

Undertake dust monitoring to 
confirm compliance with 9.6(m)(i) if 
complaints are received from 
residents 

6.1.25 Conditions of Project Environmental Approval s 

Conditions of project environmental approvals that specifically address the 
management of air quality include: 

Table 97 Table 97: Conditions of environmental approvals that address the management of air 
quality 

Environmental Approval 
Document Reference 

Relevant Condition  Limit/Requirement  

EP Act Ministerial 
Statement 1008 

7-6 Prior to commencement of 
construction the proponent shall 
prepare a Construction 
Environmental Management Plan 
to minimise impacts from 
construction on inland waters 
environmental quality and flora 
and vegetation, to the 
requirements of the CEO, on 
advice of the Department of 
Environment Regulation. 

Prior to the commencement of 
construction, the CEMP must be 
prepared minimise impacts from 
construction on inland waters 
environmental quality and flora and 
vegetation. 

 7-7 The Construction 
Environmental Management Plan 
shall: 
(1) include measures to control 
weeds and dust during 
construction to minimise the 
impacts on flora and vegetation; 

The Construction Environmental 
Management Plan shall include 
measures to control dust during 
construction to minimise the impacts 
on flora and vegetation. 

 7-8 The proponent may review 
and revise the Construction 
Environmental Management Plan 
to the requirements of the CEO. 

Review and revise the Construction 
Environmental Management to the 
requirements of the CEO 

 7-9 The proponent shall review 
and revise the Construction 
Environmental Management Plan 
as and when directed by the 
CEO. 

Review and revise the Construction 
Environmental Management as and 
when directed by the CEO 

 7-10 The proponent shall 
implement the approved 
revisions of the Construction 
Environmental Management Plan 
required by conditions 7-8 and 7-
9. 

Implement approved revisions of the 
Construction Environmental 
Management Plan as required 

 7-11 The Construction 
Environmental Management Plan 
required by condition 7-6 shall be 
made publicly available in a 
manner approved by the CEO. 

Construction Environmental 
Management Plan must be made 
publicly available 
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6.1.26 Specific Conditions of Local, State and Comm onwealth Legislation 

Conditions of local, State and Commonwealth legislation that apply specific 
criteria to the management of air quality on the project include: 

Table 98 Table 98: Conditions of legislation that apply specific criteria to air quality 

Document Reference  Relevant Condition  Lim it/Requirement  

Environmental Protection 
Act 1986 

Prevention, control and 
abatement of environmental 
harm and conserving, 
preserving, protecting, enhancing 
and managing the environment 

Approval to undertake an assessed 
proposal, with conditions 

Project Objectives 

Based on the requirements defined at Section 11.2 (above), the findings of 
project risk management processes and the potential impacts, the following 
targets have been set. Any deviance from the targets will result in Project 
Management immediately implementing corrective actions: 

Table 99 Table 99: Air quality management objectives 

Metric/Measure  Objective  Timeframe  Accountability  

Number of non-compliant monitoring 
results 

Zero  At all times Alliance Manager 

No dust complaints responded to / 
managed  

Zero At all times Environment 
Manager 
Community and 
Stakeholder 
Manager  

Records of response to any 
exceedances contained in dust 
monitoring reports 

Rapid response 
to dust 
exceedances 

At all times Construction 
Manager 

Dust complaints (complaints register) Limited / not 
excessive 

At all times Supervisor 
Environment 
Manager 

No evidence of significant dust impact 
on adjacent vegetation through 
opportunistic monitoring 

At all times Weekly 
monitoring 

Supervisor 
Environment 
Manager 

Nuisance dust Quantitative 
monitoring during 
construction 

During 
construction 
activities, 
particularly on 
high risk days 

All personnel  
Supervisor 
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Controls Used to Manage Air Quality 

Controls that are adequate to minimise air quality issues and to reduce risk to 
the lowest acceptable rating achievable are implemented before any relevant 
works commence. Elimination of the hazard is the first preference of control, 
followed by engineering, then administrative controls. Controls used on this 
project include: 

Table 100 Table 100: Air quality management controls 

Control  Timing  Accountability  

Construction Environmental Management Plan (MRO15099 _14 R001 Rev 1) – Dust 

Undertake dust training as part of the site induction, including  
� information on the potential for construction activities to  

cause dust  
� information on the effects of dust on the environment  
� details of designated roads and access tracks procedures 

for dust suppression. 

Prior to  
personnel 
commencing 
work on site 

Safety and 
Support Services 
Manager  
All personnel  

Avoid dust generating activities during unfavourable weather 
conditions (e.g. high wind speed) and unfavourable wind 
directions relative to sensitive areas, where practicable.  

Construction Construction 
Manager 
Supervisor 
All Personnel 

Water carts are to be operational at all times in dry and windy 
conditions (October to April). 

Construction Construction 
Manager 
Supervisor 
All Personnel 

Commence dust suppression immediately on visual evidence 
of dust lift. 

Construction Construction 
Manager 
Supervisor 
 
All Personnel 

Implement semi-permanent dust control treatments (e.g. 
hydromulching, dust stabilisers, tarps or geo-textile materials) 
on stockpiles that are to be left for longer than one month 

Construction Construction 
Manager 

Minimise cleared surfaces to that required for construction 
activities. 

Construction Construction 
Manager 

Schedule vegetation clearing to occur immediately before 
planned earthworks to minimise potential for dust, where 
practicable.    

Construction Construction 
Manager 

Stabilise cleared areas and any dry, dust-prone areas or 
stockpiles to prevent dust lift off. 

Construction Construction 
Manager 

Apply water spray to exposed soil during open activities, such 
as loading and unloading of material (if practicable / safe to do 
so).  

Construction Construction 
Manager 
All Personnel 
Supervisor 

Restrict site access to designated roads, access tracks and 
construction areas. 

Construction Construction 
Manager 

Establish and enforce vehicle speed limits for unsealed areas 
with an objective to minimise dust generation. 

Construction Construction 
Manager 

Traffic speed limit(s) are determined to minimise dust 
generation and must be adhered to at all times.  

Construction Construction 
Manager 
All Personnel 
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Control  Timing  Accountability  

Areas in which vegetation will be removed or disturbed need to 
will be minimised. Rehabilitation, seeding or grassing should 
occur as soon as they become available. 

Construction Environment 
Manager 
Construction 
Manager 

Disturbed areas and haul roads must be treated with dust 
suppressants (e.g. water trucks or chemical suppressants) 
especially in high risk areas and/or on during high risk days. 

Construction Construction 
Manager 

Stabilised access, rumble grids, wash bays or similar must be 
established for the entries site and exits to site to minimise 
mud on public roads. Sweepers shall be used periodically to 
clean public roads where mud has been deposited. 

Construction All personnel 
Construction 
Manager 

Competently designed and constructed rumble pads shall be 
established for the ingress and egress of all vehicles. 

Construction Construction 
Manager 

All construction plant and equipment must be maintained so 
they do not emit visible smoke for any period greater than: 
� 15 consecutive seconds for plant not being registered for 

use on public roads; and 
� 10 consecutive seconds for plant registered for use on 

public roads. 

Construction Supervisor 
Construction 
Manager 

Burning of any materials is prohibited onsite. Construction All personnel 
Construction 
Manager 

General air quality controls   

The Site induction will include education on the importance 
and management of dust minimisation 

Induction  Safety and 
Support Services 
Manager 

Exposed soil surfaces (such as haul roads, cleared areas, 
batters and stockpiles) will be treated to minimise the risk of 
dust lift by methods such as dampening using water trucks, 
chemical and/or mechanical stabilisation.  
The use of walls and covers on stockpiles will be investigated 
and implemented where appropriate 

Construction Construction 
Manager 
Supervisor 

Water trucks are to be available on site at all times during 
construction to water the site in response to observed dust lift 
and/or complaints 

Construction Construction 
Manager 

Earthwork slopes and batters are to be stabilised as soon as 
practicable after completion. Stabilisation may include hydro-
mulch as a temporary measure, but batters and slopes should 
ultimately be stabilised with mulch and vegetation or hard 
landscaping. 

Construction Construction 
Manager 

The use of any chemical dust suppressant on site must first be 
approved by the Environment Team to ensure it will not have 
any deleterious impacts on surrounding environmentally 
sensitive areas 

Prior to 
construction  

Environment 
Manager 

Water used in dust suppression must not be sourced from any 
project wetlands or waterways. It must also not be sourced 
from groundwater abstracted within 1.5 km of the wetland 
boundaries of North Lake, Bibra Lake and Roe Swamp (as 
identified in the Groundwater Abstraction Exclusion Zone (and 
will be shown on relevant SEPs) 

Construction Construction 
Manager 
Supervisor 
Environment 
Manager 

Appropriate licences must be obtained from the Department of 
Water if required to supply water for dust suppression 

Construction Alliance Manager 
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Control  Timing  Accountability  

Existing sealed roads on or immediately adjacent to the project 
site that are utilised by the Alliance will be cleaned regularly if 
they become littered with loose material as a result of 
construction works. This includes any mud, debris, epoxy, 
concrete, slurry or other deleterious matter. Cleaning will be 
conducted using a wet vacuum broom truck where necessary 
to reduce dust emissions 

Construction Supervisor 
Superintendent 

Any stockpiles that are left untouched for more than 28 days 
are to be stabilised using hydro-mulch or another similar 
stabilisation technique 

Construction Construction 
Manager 
Supervisor 

All vehicles carrying dusty loads to and from the site will be 
covered through the use of tarpaulins or similar methods. If 
loads cannot be covered, then the use of alternative methods 
such as dampening of the load will be considered (if safe to do 
so), especially when travelling in areas with sensitive receptors 

Construction All personnel 

If necessary and practicable (and safe), construction materials 
will be dampened by sprinkling water prior to transportation, 
especially during windy and dry conditions 

Construction Supervisor 

The construction site will be kept clean at all times to minimise 
dust accumulation within and surrounding the site 

Construction All Personnel 
Supervisor 

Atmospheric conditions (e.g. wind) and ambient dust levels will 
be monitored and work practices modified to suit conditions 
(i.e. dusty works will not be undertaken during high wind 
conditions) 

Construction All Personnel 
Supervisor 

Any complaints received in relation to dust will be addressed in 
accordance with the project complaints management 
procedure and any complaints relating to dust will be 
responded to in a timely manner 

Construction Relationships 
Manager 
All personnel 
Supervisor 

Vehicle running times will be minimised, as much as 
practicable. 

Construction All personnel 

An appropriate maintenance regime will be implemented to 
manage exhaust quality 

Construction Construction 
Manager 

Monitoring 

Air quality monitoring is performed that complies with legal and contract 
requirements and which is sufficient to identify potential non-compliances 
before they occur.  

Where monitoring determines non-compliance to be a risk or to have occurred, 
an incident report and corrective actions are raised in Synergy.  

Monitoring and analysis of data will be carried out by a competent person. 
Evidence of competence must be retained.  

It is the accountability of the Environmental Manager to ensure all monitoring is 
performed according to these requirements. 
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6.1.27 Air Quality Monitoring 

The following air quality monitoring will be undertaken on the project: 

Table 101 Table 101: Air quality monitoring 

Location  Parameter  Methodology  Frequency  

Remnant vegetation 
adjacent to cleared 
and construction 
areas 

Visual observations of 
dust deposition on 
vegetation adjacent to 
cleared and constructed 
areas 

Site inspection  Weekly 

Project area and 
vicinity (inspections to 
be undertaken where 
majority of works are 
being undertaken at 
time of inspection) 

Quantitative air quality 
monitoring (visual 
assessment) 

Site inspection 
 

Weekly and 
opportunistically 

At the location of 
works being 
undertaken 

Quantitative monitoring Project dust deposition 
gauges  

As determined on site / 
ongoing 

Project area and 
vicinity 

Visual assessment of 
excessive dust lift and / 
or windy conditions 

Visual assessment Opportunistically 

Contingency Actions 

Table 102 outlines dust management contingency actions to be initiated where 
environmental objectives are not being met.  

Table 102 Table 102: Dust management contingency actions 

Monitori ng result  Procedure  Responsibility  

Dust deposition on  
vegetation noted during 
monitoring 

1.  Investigate cause.  
2.  Ensure dust control measures are being implemented 
and are appropriate.  
3.  Consider spraying dust covered vegetation with water 
truck to remove dust (note this should occur no more than 
monthly during October – April) in consultation with 
Department of Parks and Wildlife (DPaW). 

Environment Manager 
Construction Manager 

Non-compliance with 
management controls  

1.  Investigate cause.  
2.  Implement contingency actions which may include:  
� Review management measures practicality or 

relevance.  
� Improve training and education for all personnel.  
3.  Improve and implement increased protective measures 
as necessary.  
4.  Monitor the success of these actions. 

Environment Manager 

Complaints received 
concerning dust 

1.  Manage complaints and ensure a rapid response 
occurs.  
2.  Modify dust management measures if necessary 
3. Undertake dust monitoring if necessary. 

Community Relations 
Manager 
Supervisor 
Environment Manager 
All personnel 

Auditing, reporting and reviews 

The auditing requirements for this EMP are detailed in Section 5. Auditing, 
reporting and review and revision requirements for environmental management 
plans referenced and used in preparation of the Air Subplan are presented in 
Table 103 below. 
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Table 103 Table 103: Air audit, reporting and review requirements   

Plan Audits  Reporting  Review & Revision  

Construction 
Environmental 
Management 
Plan MRO 
15099_14 R001 
(required to 
meet conditions 
of MS1008) 

The annual Compliance 
Assessment Report will 
include an assessment 
on conformance with 
the CEMP.   
In the event that 
management actions 
are not conformant 
during the reporting 
period, the Compliance 
Annual Report will 
include a description of 
corrective actions taken 
and if any additional 
revision of management 
actions is required, Main 
Roads will submit a 
revised CEMP to OEPA 
for approval. 

The CEMP will be audited 
every six months during 
construction to ensure 
compliance and relevance 
of the proposed actions. 
All reporting will be 
undertaken in accordance 
with the Compliance 
Assessment Plan 
(required in accordance 
with Condition 4 of 
MS 1008 (MRO15099_02 
R001). 

The CEMP will be 
reviewed on an annual 
basis to ensure that the 
plan takes into 
consideration 
amendments to 
operations, monitoring 
results, audits, continuous 
improvement and changes 
in regulatory and 
corporate requirements.   
Any proposed 
amendments to the plan 
will be undertaken in 
accordance with condition 
7-8 and provided to the 
CEO of the OEPA for 
approval prior to 
implementation.   

References 
Roe Highway Extension Public Environmental Review (AECOM 2011) 
Roe Highway Extension – Air Quality Assessment (AECOM, 2010), Appendix V to the Public 
Environmental review 
National Environment Protection Measure standards for ambient air quality 
World Health Organisation (WHO) Guidelines for Air Quality (2000) 
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12. Fire Subplan 

Scope 

This Plan addresses fire management on the project and the management of 
impacts to the environment and/or community. 

Activities conducted on the project that has the potential to cause fire impacts 
are provided below. These have been extracted from the project PER and 
project environmental risk assessments: 

Table 104 Table 104: Activities, Hazards and Risks 

Project Activity  Environmental Hazard  Environmental Risk  

Operation of plant and 
machinery, general 
construction activities 

Incorrect operation of 
machinery.  
Incorrect disposal of cigarette 
butts 
Poor management of fuel 
storage and handling 
Poorly executed ‘hot works’ 
Sparks from machinery, 
particularly during clearing 
activities 

Loss / degradation / 
fragmentation of habitat 
Impacts to flora and fauna 
Increased occurrence of weeds 
Injury to or loss of fauna 

Project Compliance Requirements 

6.1.28 Contract Clauses 

Specific contract clauses and references which set limits and/or govern fire 
management on the project include: 

Table 105 Table 105: Contract clauses and references governing fire impacts and requirements 

Contract Document 
Reference Contract Clause/Reference Limit/Requirement 

SWTC 9.6(g) Fire Prevention 

9.6(g)i The Contractor must conform 
with Local Government Authority, 
Department of Environment 
Department of Fire and 
Emergency Services (DFES) 
requirements for fire prevention. 

Fire prevention must conform with 
Local Government Authority, DER 
and DFES requirements 

9.6(g)ii Burning off will not be permitted 
under any circumstances in any 
part of the Site or other land 
used for the purpose of the 
Project Works. 

No burning is permitted 

9.6(g)iii Plant and vehicles operating over 
or through uncleared vegetation 
must be fitted with appropriate 
exhaust systems positioned or 
covered so that the vegetation 
cannot come into contact with 
the exhaust system. 

Vehicle exhaust cannot come into 
contact with vegetation / appropriate 
vehicle systems must be installed in 
operating in uncleared vegetation 

9.6(g)iv The Contractor must provide 
water tankers, equipment and 
trained personnel to fight any 

Water tankers, equipment and 
trained personnel to fight any fires 
must be provided 
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Contract Document 
Reference Contract Clause/Reference Limit/Requirement 

fires that may be caused by 
construction activity. 

9.6(g)v The Contractor must construct 
3.0 m wide boundary vegetation 
maintenance strips at the 
locations specified in 
Appendix 42 and undertake 
maintenance activities to reduce 
the fire hazard caused by 
vegetation in accordance with 
clause 4.12(j) (consult Asset 
Manager to determine need for 
and locations of maintenance 
strips) 

Construct a 3.0 m wide boundary 
vegetation maintenance strips at the 
locations specified in Appendix 42 
and undertake maintenance 
activities to reduce the fire hazard 

6.1.29 Conditions of Project Environmental Approval s 

No conditions of project environmental approvals specifically address fire 
management.  

6.1.30 Specific Conditions of Local, State and Comm onwealth Legislation 

Conditions of local, State and Commonwealth legislation that apply specific 
criteria to the management of lighting on the project include: 

Table 106 Table 106: Conditions of legislation that apply specific criteria to fire management 

Document Reference  Relevant Condition  Limit/Requirement  

Bush Fires Act 1954 
Provides for fire management 
and the control of fire in rural 
areas 

Compliance with the Act to 
manage fire risk and control 

Project Objectives 

Based on the requirements defined at Section 12.2 (above), the findings of 
project risk management processes and the potential impacts, the following 
targets have been set. Any deviance from the targets will result in Project 
Management immediately implementing corrective actions: 

Table 107 Table 107: Fire management objectives 

Metric/Measure  Objective  Timeframe  Accountability  

Bushfires within Beeliar Regional Park 
or the construction footprint as a result 
of construction works (incident records 
of bushfires) 

Zero At all times Construction 
Manager 

Controls Used to Manage Fire 

Controls that are adequate to minimise reduce the risk of fire are implemented 
before any relevant works commence. Elimination of the hazard is the first 
preference of control, followed by engineering, then administrative controls. 
Controls used on this project include: 

Table 108 Table 108: Fire management controls 

Control  Timing  Accountability  

All personnel will be educated on bushfire prevention 
(including the risk of disposing of cigarette butts on the 
ground) 

Induction Safety and 
Support Services 
Manager 
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Control  Timing  Accountability  

Fire management procedures for the construction phase will 
be communicated to site personnel during site inductions 

Induction Safety and 
Support Services 
Manager 

During the high fire season, fire bans will be monitored and 
adhered to 

Construction Construction 
Manager 

All personnel involved in ‘hot work’ will be adequately trained 
in fire prevention, safety and basic fire fighting skills 

Induction Safety and 
Support Services 
Manager 

All activities involving hot works shall have a valid Hot Works 
permit 

Construction Construction 
Manager 
All personnel  

Earth moving machinery and water carts will be on standby 
during extreme fire danger periods 

Construction  Construction 
Manager 
Plant Manager 

Hot works shall not be undertaken within 20m of flammable 
substance storage or refuelling operations 

Construction Construction 
Manager 
All personnel 

Good housekeeping and waste management will be 
maintained in work areas at all times 

Construction Construction 
Manager 
All personnel 

No burning of vegetative material or rubbish is permitted Construction Construction 
Manager 
Supervisor 
All personnel  

No fires are to be deliberately lit Construction Supervisor 
All personnel 

Cigarette butts will be disposed of appropriately in designated 
containers 

Construction All personnel 

Fire extinguishers and equipment to be available in all site 
offices 

Construction Plant Manager 
Construction 
Manager 
All personnel 

Clearing activities and hot works are prohibited during high fire 
danger periods, unless an exemption has been approved by 
DFES and the relevant Local Government Authority (if 
applicable) 

Construction Construction 
Manager 
Environment 
Manager 

Machinery used during proclaimed high fire danger periods 
that could discharge sparks will be fitted with spark arrestors 
and set up on ground free of dry vegetation 

Construction Plant Manager 
Construction 
Manager 

Hot works being undertaken within 50m of vegetation, 
including grass, will be performed under supervision and will 
have fire fighting equipment on hand 

Construction Construction 
Manager 
All personnel 

In the event that a fire is started within the project area or 
adjacent bushland, personnel are to immediately put out the 
fire (if it is safe to do so), contact DFES, inform their 
supervisor and inform representatives of Main Roads, who will 
liaise with DFES.  

Construction Construction 
Manager 
All personnel 
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Control  Timing  Accountability  

The Emergency Response Plan  shall be prepared and 
implemented and shall include fire response. The Plan and 
procedures will be communicated to all personnel working in 
the project work area. 

Construction 
Induction 

H&S Manager 

Comply with the Bush Fires Act 1954 Construction All personnel 

Monitoring 

Fire monitoring is performed that complies with legal and contract requirements 
and which is sufficient to identify potential non-compliances before they occur.  

Where monitoring determines non-compliance to be a risk or to have occurred, 
an incident report and corrective actions are raised in Synergy.  

Monitoring and analysis of data will be carried out by a competent person. 
Evidence of competence must be retained.  

It is the accountability of the Environmental Manag er to ensure all 
monitoring is performed according to these requirem ents. 

The following fire management monitoring will be undertaken on the project: 

Table 109 Table 109: Fire monitoring 

Location  Parameter  Methodology  Frequency  

Entire site 
Integrity of machinery 
and vehicles during pre-
starts 

In accordance with 
operating / procedures 
manuals 

Daily for plant 
Weekly for vehicles 

Entire site Fire fighting equipment 
present and functional 

Inspections Weekly 

Contingency Actions 

Table 110 outlines fire management contingency actions to be initiated where 
environmental objectives and management controls are not being met.  

Table 110 Table 110: Fire contingency actions 

Trigger  Action   

Bushfire 
occurs 
onsite(or 
adjacent 
bushland) 

1. Personnel to immediately put out fire if it is safe to do so  
2. Implement Emergency Procedures with priority given to 
human life and safety  
3. Report to DFES (000)   
4. Investigate as an incident  
 
Then: 
 
1.  Investigate cause (undertaken by the Alliance or the 
authorities).  
2.  If fire was found to have started onsite, review 
management measures practicality or relevance.  
3.  Improve training and education for all personnel.  
4.  Improve and implement increased protective measures as 
necessary.  
5.  Monitor the success of these actions.  
6.  Additionally, investigate possible methods of rehabilitation 
for the impacted areas. 

Supervisor 
All personnel 
Construction 
Manager 
Safety and 
Support Services 
Manager 

Non-
compliance 

1.  Investigate cause.  
2.  Implement contingency actions which may include:  

Environment 
Manager 
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Trigger  Action   

with 
management 
and mitigation  
measures 

� Review management measures practicality or relevance.  
� Improve training and education for all personnel.  
3.  Improve and implement increased protective measures as 
necessary.  
4.  Monitor the success of these actions. 

Construction 
Manager 

References 
Roe Highway Extension Public Environmental Review (AECOM 2011) 
Project Emergency Response Procedures 
Department of Fire and Emergency Services (DFES) Total Fire Ban requirements 
Bush Fires Act 1954 
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13. Light Subplan 

Scope 

This Plan addresses light management on the project and the management of 
impacts to the environment and/or community. 

Activities conducted on the project that have the potential to cause light impacts 
are provided below. These have been extracted from the project PER and 
project environmental risk assessments: 

Table 111 Table 111: Activities, Hazards and Risks 

Project Activity  Environmental Hazard  Environmental Risk  

Out of hours works 
Security lighting 

Light spill into residential 
areas and fauna habitat 

Impacts to community 
Impacts to fauna 

Project Compliance Requirements 

6.1.31 Contract Clauses 

There are no specific contract clauses and references which set construction 
limits and/or govern light spill management on the project Conditions of Project 
Environmental Approvals 

No conditions of project environmental approvals specifically address light 
management.  

Project Objectives 

Based on the requirements defined at Section 12.2 (above), the findings of 
project risk management processes and the potential impacts, the following 
targets have been set. Any deviance from the targets will result in Project 
Management immediately implementing corrective actions: 

Table 112 Table 112: light management objectives 

Metric/Measure  Objective  Timeframe  Accountability  

Number of light spill complaints during 
construction 

Minimal number 
of complaints 

received 

At all times Construction 
Manager 

Respond to and 
manage light spill 

complaints 
immediately 

At all times Construction 
Manager 

Fauna monitoring shows no long term 
detrimental impact to populations 

Prevent 
significant 

amounts of light 
spill into bushland 

At all times Construction 
Manager 

Controls Used to Manage Light 

Controls that are adequate to minimise reduce light impacts are implemented 
before any relevant works commence. Elimination of the hazard is the first 
preference of control, followed by engineering, then administrative controls. 
Controls used on this project include: 

Table 113 Table 113: Light management controls 
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Control  Timing  Accountability  

The Site induction will include education on the importance 
and management of light spill during construction 

Induction Safety and 
Support Services 
Manager 

Construction lighting will be directed at works and away from 
private property wherever possible  

Construction Supervisor 

Night works adjacent to native vegetation will be minimised 
wherever practicable 

Construction Construction 
Manager 

Where night works adjacent to native vegetation are required, 
lighting will be directed towards works and away from 
vegetation as much as practicable. Directional lighting will be 
used where practicable to prevent excessive light spill into 
adjacent fauna habitats 

Construction Supervisor 
Construction 
Manager 

Lighting that is not required and will not impair operations 
and/or safety shall be switched off 

Construction Supervisor 
All personnel 

Out of hours works will only be undertaken when necessary, 
and with the appropriate approvals in place 

Construction Construction 
Manager 

Any complaints received in relation to light spill will be 
addressed in accordance with the project complaints 
management procedure and any complaints relating to light 
will be responded to in a timely manner 

Construction Community 
Relations 
Manager 
Supervisor 

Monitoring 

Light monitoring is performed that complies with legal and contract 
requirements and which is sufficient to identify potential non-compliances 
before they occur.  

Where monitoring determines non-compliance to be a risk or to have occurred, 
an incident report and corrective actions are raised in Synergy.  

Monitoring and analysis of data will be carried out by a competent person. 
Evidence of competence must be retained.  

It is the accountability of the Environmental Manag er to ensure all 
monitoring is performed according to these requirem ents. 

The following light monitoring will be undertaken on the project: 

Table 114 Table 114: Light monitoring 

Location  Parameter  Methodology  Frequency  Responsibility  

Properties 
adjacent to 
construction 
lighting 

Visual 
assessment of 
light spill beyond 
project works into 
adjacent 
properties 

Inspection / visual 
assessment 

Opportunistically 
Supervisor 
All personnel 

Native vegetation 

Visual 
assessment of 
light spill into 
adjacent native 
vegetation, 
particularly in 
areas of known 
high value habitat 
such as the 
wetlands 

Inspection / visual 
assessment 

Opportunistically Environment 
Manager 
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Contingency Actions 

Table 110 outlines Light management contingency actions to be initiated where 
environmental objectives and management controls are not being met.  

Table 115 Table 115: Light contingency actions 

Trigger  Action  Responsibility  

Complaint received 
concerning light 

1. Manage complaints in accordance with project 
complaints management procedure and ensure a 
rapid response occurs  
2. Modify lighting towers if necessary or possible 
(within regulatory requirements) 
3. Undertake light monitoring if necessary 
4. Review of management measures for 
practicality or relevance and / or improvement of 
training for all personnel 
4. Improve and implement increased protective 
measures where necessary  
4. Monitor the success of these actions 

Community 
Relations Manager  
Site Supervisor  
Environment 
Manager 

Visual assessment 
identifies excessive light 
emissions to adjacent 
residents or native 
vegetation 

1. Modify lighting if possible 
2. Implementation of appropriate contingency 
actions such as review of management measures 
for practicality or relevance and / or improvement 
of training for all personnel  
3. Improve and implement increased protective 
measures where necessary  
4. Monitor the success of these actions 

Site Supervisor  
Environment 
Manager 

References 
Roe Highway Extension Public Environmental Review (AECOM 2011) 
AS4282 “Control of the obtrusive effects of outdoor lighting” 
AS1158 “Road lighting” 
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Part D: Appendices 
Appendix A: CPB Contractors Environment Policy 
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Appendix B: ISO 14001 Certification 
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Appendix C: Environmental Roles and Responsibilitie s 
Listed project-specific roles, after responsibilities in Part B have been assigned 
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Element 1: Leadership, Accountability and Culture             

1.1. Environmental accountabilities, roles and responsibilities for managers, staff, 
employees and subcontractors are clearly defined, documented and communicated 

 C     C R     

1.2. Environmental leadership and commitment is demonstrated through measurable 
participation in environmental management 

R C    C C      

1.3. Environmental expectations are clearly defined with appropriate reward and 
disciplinary processes in place. 

R C     C      

Element 2: Planning             

2.1. Adequate resources are provided to effectively implement the EMP R C      C C    

2.2. Business systems are defined and established  R           

2.3. Environmental Subplans are prepared and maintained for Significant Environmental 
Hazards 

 R           

Element 3: Legal and Other Requirements             

3.1. Relevant legal, contractual and other requirements are identified and maintained in 
a legal and other obligations register 

C R           

3.2. All necessary environmental approvals are obtained prior to commencing relevant 
works and surrendered on completion 

C R  C         

3.3. Work is planned and executed to ensure compliance  C C C R C       

3.4. Inspections, observations and monitoring are performed to ensure compliance is 
maintained 

 C  C  R       

3.5. All non-compliances are reported as incidents  R           

3.6. All energy and greenhouse data are collected and entered into JDE C R       C    

3.7. Personnel on the site have access to current versions of relevant legislation, 
standards and codes of practice 

 C          R 

Element 4: Risk and Opportunity Management             

4.1. Systematic processes are defined and implemented for identifying environmental 
risks and opportunities at all stages of the Project 

R C C C  C       

4.2. Identified risks and opportunities are analysed and evaluated according to agreed 
criteria and recorded in a risk register 

R C  C        C 

4.3. Environmental controls appropriate to the level of risk are identified, documented 
and implemented 

C C  C        R 

4.4. Feasible opportunities are implemented R           C 

4.5. Identified environmental risks and controls are communicated to all relevant 
personnel 

R C  C  C  C   C  

4.6. Regular inspections and monitoring are conducted to check effectiveness of 
controls 

C R  C  C       

4.7. Environmental risks and controls are regularly reviewed. R C  C         

Element 5: Change Management             

5.1. Changes to planned operations that have potential environmental consequences 
are identified 

R C C C  C       

5.2. Risks associated with identified changes are assessed and controlled before 
changes are implemented 

R C    C      C 

5.3. All changes with environmental consequences are authorised before they are 
implemented 

R  C  C C       

5.4. Controls associated with change are communicated to all affected personnel      C      R 

Element 6: Communication and Consultation             

6.1. External environmental stakeholders are identified  C        R   

6.2. Relationships with external stakeholders are effectively managed  R        C   

6.3. Internal consultative forums are established with regular meetings scheduled, 
conducted, documented and communicated 

R C        C C  

6.4. Environmental complaints and enquiries are recorded and responded to 
appropriately 

C C        R   

6.5. The effectiveness of internal and external stakeholder engagement is evaluated 
and improved. 

R C        C C  

Element 7: Training and Competency             

7.1. All personnel have completed an induction containing relevant environmental 
information before they are authorised to work on the Project 

 R      C   C  

7.2. A training plan is developed and documented  R      C     
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7.3. Personnel are trained and assessed according to the training plan R C      C     

7.4. Training records are maintained and accessible to relevant personnel.  C      R     

Element 8: Subcontractor Relationships             

8.1. Selection processes ensure that subcontractors meet CPB Contractors’ minimum 
environmental requirements 

 C  C     R    

8.2. Planning requirements of all subcontractor work scopes are completed and 
communicated prior to commencing work 

 C  R     C    

8.3. Compliance requirements for high risk environmental activities are identified and 
enforced 

 C  R     C    

8.4. Subcontractor documentation is submitted and reviewed to meet Project 
requirements 

 R  C     C    

8.5. Changes to the scope of work are managed as a Project change    C     R    

8.6. Subcontractors actively participate in environmental management and training on 
the Project 

 C  C     R   C 

8.7. Subcontractors are reviewed to assess their performance and compliance with our 
minimum environmental requirements. 

 R  C  C       

Element 9: Incident Management             

9.1. All incidents are followed by appropriate response and notification R C  C  C    C   

9.2. All incidents are entered and managed in Synergy C R           

9.3. Incident investigations are conducted appropriate to the type of incident R C  C  C       

9.4. All personnel conducting incident investigations are trained to competently perform 
the task 

R            

9.5. Corrective and preventive actions are taken after incidents and lessons are shared 
with other projects 

R C           

9.6. High potential and repeat incidents are regularly reviewed by the project 
management team 

C R           

Element 10: Emergency Planning and Response             

10.1. Potential emergencies are identified using a formal risk assessment process R C           

10.2. Emergency response plans and procedures are developed and regularly reviewed R C         C  

10.3. Adequate resources are provided to effectively implement emergency response 
plans and procedures 

R C         C  

10.4. Environmental emergency response drills are conducted R C         C  

10.5. Employees, contractors and visitors are given appropriate emergency response 
training. 

 C      R   C  

Element 11: Document and Record Management             

11.1. Error! Reference source not found.  C R           

11.2. Error! Reference source not found.  R            

Element 12: Error! Reference source not found.             

12.1. Error! Reference source not found.  R C           

12.2. Error! Reference source not found.  C R           

12.3. Error! Reference source not found.  R C          C 

12.4. Error! Reference source not found.  R C          C 

12.5. Error! Reference source not found.             R 

R = Responsible, C = Key Contributor 
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Appendix D: Environmental Risk Register 
The environmental risk register shall be maintained as a live document on the server, and will be 
maintained in accordance with the SHE requirements and project processes and procedures.  
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Appendix E: Alliance Environmental Incident Notific ation 
Alliance Environmental Incident Classification and notification are provided in Table E1, Table E2 and 
Table E3.  
Table E1: Environmental Incident Classification 

Class  Nature of Incident  

3 
Minor non-adherence to procedure. Low severity occurrence defined as pollution or 
degradation with a short term (less than one month) and reversible detrimental effect on the 
environment and / or community, e.g. a minor oil spill completely remediated. 

2 
Moderate breach of procedure. Medium severity defined as pollution or degradation with 
persistent (greater than three months) but reversible detrimental effect on the environment and 
/ or community. 

1 
(Serious incident) Extreme breach of procedure that could lead to a breach of environmental 
approval conditions. High severity event defined as pollution or degradation that has or may 
have irreversible detrimental effects on the environment and / or community. 

Table E1: Actual and Potential Class 1 Incidents 

Notification To Notification by Timeframe Reporting Method 

Alliance Manager Construction Manager Within 1 hour Phone 

Alliance Board Members   Alliance Manager Within 1 hour Phone 

General Counsel   Alliance Manager Within 1 hour Phone 

Table E1: Actual and Potential Class 2 Incidents 
Notification To Notification by  Timeframe  Reporting Method  

Alliance Manager Alliance Manager Within 24 hours Phone 

Alliance Team Management 
Members   

Alliance Manager Within 1 hour Verbally at AMT 
Meetings 
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Appendix F: Site Environment Plan (SEPs) 
SEPs are A3 plans that display environmental constraints and controls (from the Environmental Management Plan) visually using a GIS aerial map. On the reverse side of the A3 plan are the controls specific for the construction area. Site 
Environment Plans will be prepared separately and implemented in accordance with the Develop and Implement Site Environment Plan Process, as required during construction.  
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Appendix G: Environmental Obligations Register (Draft)  
A detailed environmental obligations register is maintained as a live document and will be regularly updated to ensure compliance with environmental obligations. 
 

Source Document  Obligation 
Extent Authority Impact on Project Owner Means of 

Compliance 
Actions 
Required Due date  

Ministerial 
Statement 1008 

Compliance with 
all Ministerial 
conditions 

Office of the 
Environmental 
Protection 
Authority 

Project and 
management plans 
to maintain 
compliance with 
conditions  

Preparation and 
implementation of 
MS1008 
management plans 
in accordance with 
approval conditions 

Compliance with 
Public 
Environmental 
Review (PER) 
commitments 

Alliance 

Compliance 
Assessment Plan 

Compliance 
Assessment 
Report 

Compliance with 
management plans 
/ conditions of 
approval 

Review, 
auditing, 
monitoring and 
reporting 

As per 
conditions 

EPBC 2009/5031 
Compliance with 
all approval 
conditions 

Department of 
Energy and the 
Environment  

Project and 
management plans 
to maintain 
compliance with 
conditions  

Alliance 

Review and audit 
reporting  

Compliance with 
management plans 
/ conditions of 
approval 

Review, 
auditing, 
monitoring and 
reporting 

As per 
conditions  

(approval expiry 
2022) 

Licence to Take 
Fauna – 
regulation 15 
(TF006922) 

Compliance with 
all approval 
conditions 

Department of 
Parks and 
Wildlife 

Adhere to fauna 
licence conditions 

Alliance 

Undertaking fauna 
capture and 
relocation in 
accordance with 
licence conditions  

Review, 
auditing, 
monitoring and 
reporting 

Completion of 
activities 
approved under 
licence / expiry 

Aboriginal 
Heritage Act 
1972 Section 18 
approval  

Compliance with 
all approval 
conditions and 
consultation 
commitments 

Department of 
Aboriginal 
Affairs 

Adhere to all 
approval conditions 
and consultation 
commitments 

Alliance 

Project undertaken 
in accordance with 
approval 
conditions and 
project 
environmental 
management plans 

Review, 
auditing, 
monitoring and 
reporting 

As per 
conditions and 
commitments  

Bushfires Act 
1954 – Total fire 
ban exemption 

Compliance with 
all approval 
conditions 

Department of 
Fire and 
Emergency 
Services 

Fire ban and 
exemption 
requirements 
adhered to  

Alliance 

Exemption 
approved 

Internal fire ban / 
hot works 
management 
processes and 
procedures  

Ongoing 
implementation 

As per licence 
conditions / 
expiry 
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Appendix H: MIRRA Schedule (Example)  

(Monitoring, Inspections, Reporting, Review, Audit)  Schedule 

The following schedule is an example MIRRA and should not be used for implementation of the Project. The MIRRA schedule is maintained as a live document and shall be updated accordingly as the project progresses to ensure compliance with all 
environmental monitoring, audit and reporting requirements.  
An example MIRRA Schedule is provided below.  

Name Detail  Frequency  By Whom  Resources  
MONITORING     
Water Quality Water quality parameters including pH, EC, 

temp, Turbidity 
TBC Environment Advisor Environmental Monitoring form 

INSPECTIONS  TBC   
Site Inspection Environmental zone inspections TBC Environment Advisor Weekly Environmental Inspection Checklist 
REPORTING  TBC   
Environmental Report Detail on Environmental achievements, 

monitoring results, incidents, audit outcomes 
TBC Environment Advisor As part of Monthly Project Report 

REVIEW     
EMP Review Review of sub plans and Appendices TBC Environment Advisor EMP 
Risk Register Review Review risks in relation to changes to work 

activity onsite 
TBC Environment Advisor Risk Register 

Site Env Plan Review site environmental controls in 
relation to work activity onsite to ensure 
reflective of site conditions 

TBC Environment Advisor TBC 

AUDIT     
CPB Contractors Internal SHEQ Audit Review of EMP compliance to CPB 

Contractors EMS/ ISO14001 
 SHEQ Team TBC 

MONITORING     
Water Quality Water quality parameters including pH, EC, 

temp, Turbidity 
TBC Environment Advisor Environmental Monitoring form 
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Part A: Overv·ew 

1 Introduction 

1.1 Terms and Definitions, Abbreviations and Acronyms 
Table-1 Terms and Definitions 

Term 

Asbestos 

Friable asbestos 

Non-friable asbestos 

Table 2 Abbreviations and Acronyms 

Abbreviation / Acronym 

ACM 

AMP 

BR8 

CEMP 

DER 

DoH 

EMS 

OEPA 

PMS 

SEP 

SWMS 
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Definition 

Naturally occurring minerals that were often 
used in building materials, now banned, and a 
known human carcinogen. 

Any asbestos containing material that when dry 
is in a crumbled, pulverized or powder form, i.e. 
asbestos lagging, sprayed insulation, millboard, 
felt and woven matting. 

Bonded materials containing asbestos, i.e. 
asbestos cement products, vinyl floor tiles, 
friction materials. 

Definition 

Asbestos Containing Material 

Asbestos Management Plan 

Building Roe 8 alliance 

Construction Environment Management Plan 

Department of Environment Regulation 

Department of Health 

Environmental Management System 

WA Office of the Environmental Protection 
Authority 

Project Management System 

Site Environmental Plan 

Safe Work Method Statement 
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1.2 Purpose of  this Plan 

Past investigations and inspections have revealed the likely occurrence of asbestos containing 
material (ACM) in surface soils and at depth. Ongoing management of the site needs to account for 
the potential to disturb ACM during all construction activities. This plan details the requirements for 
managing asbestos at the Roe 8 Project. This Plan will be used in conjunction with Manage Work with 
Asbestos Process and the Knowledge Document - Asbestos which provides information on the 
hierarchy of controls that must be used to identify how a risk to a worker's health and safety from 
being exposed to asbestos will be managed. 

All asbestos materials or asbestos impacted soils will be removed to appropriately licensed landfill 
facilities by an appropriately licensed asbestos removal contractor. 

This management plan shall be reviewed at such time if the Project scope changes significantly. Upon 
review, the document shall be revised and re-issued where appropriate. In addition, continued 
improvement of the plan will occur in response to safety and environmental incident resolutions and 
audit findings during the construction of the Project. 

1.1 Project Scope 

The Roe Highway Extension (Roe 8) from east of Karel Avenue in Jandakot to Stock Road in 
Coolbellup is a strategic road project which will transform the road network in Perth's southern 
suburbs. It will provide a vital link in Perth's Urban Transport Corridor to connect Perth's main inland 
industry areas such as Kewdale and Welshpool with Fremantle. It will deliver improved transport 
access to Perth Airport, Kwinana Marine/ industrial centre and the future Outer Harbour, as well as 
the existing Fremantle Inner Harbour. 

The design and construction of the project will be undertaken by the Building Roe 8 Alliance formed 
between Main Roads Western Australia (Main Roads), CPB Contractors, Georgiou Group, WA 
Limestone, GHD, AECOM and BG&E. Building Roe 8 Alliance (BR8) is responsible for delivery of the 
project and compliance with this plan. 

The general scope of the Roe 8 Project includes the following design and construction elements: 

• An upgrade and extension of Roe Highway from east of Karel Avenue to Stock Road; with
modifications to the existing interchange with Kwinana Freeway, new interchanges/flyovers at 
Murdoch Drive, North Lake Road and Stock Road and flyovers at Bibra Drive, Progress Drive
and Coolbellup Avenue.

• Bridges, underpasses, retaining walls, noise walls and other structures

• Connecting roads and access roads

• Drainage

• Safety barriers and fencing

• Lighting and ITS 

• Traffic signals at the Murdoch Drive/ Farrington Road intersection

• Shared paths, cycle paths and footpaths

• Signs and pavement markings

• Revegetation and landscaping

• Urban design and public art

• Allowance for future works
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2 Governance 

2.1 Safety, Health and Environmental Legislative, Codes and Guideline Requirements 

Relevant safety, health and environmental legislation, codes and guideline requirements are listed 
below. 

Safety and Health 

The application of the legislation is covered in the project Safety and Health Management Plan and is 
summarised as follows: 

• Occupational Safety and Health Regulations 1996 
• Occupational Safety and Health Act 1984 
• Health (Asbestos) Regulations 1992 
• Health Act 1911 
• National Occupation Health and Safety Commission Code of Practice for the Management 

and Control of  Asbestos in Workplaces [NOHSC: 2018(2005)] 
• National Occupation Health and Safety Commission Code of Practice for the Safe Removal o f  

Asbestos 2ns Edition [NOHSC: 2002(2005)] 

The applicable environmental legislation and guidance is summarised as follows: 

• Environmental Protection Act 1986 
• Environmental Protection Regulations 1987 
• Environmental Protection (Controlled Waste) Regulations 2004 
• Environmental Protection (Unauthorized Discharges) Regulations 2004 
• Contaminated Sites Act 2003 
• Guidelines for Acceptance of Solid Waste to Landfill 2002 
• Department of Health 2009 Guidelines for the Assessment, Remediation and Management o f  

Asbestos 
• Department of Environment Regulation 2009 Landfill Waste Classification and Waste 

Definitions 1996 (As amended) 

2.2 Review Legislation 

Legislation changes are reviewed regularly with updates regularly received by the Environment and 
Safety Managers through a subscription to Enviro Law, Safety Law or alike. If required, this plan will 
be updated to include the necessary legislative changes. 

2.3 Compliance Monitoring 

Auditing of the requirements in this plan will be undertaken through the Project's system audits of the 
safety and environment management systems. 

Persons responsible for safety and environmental auditing will be suitably qualified. Where audit finds 
show environmental or safety management actions not being effective, the audit may recommend 
changes to procedures. 
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3 Organisation and Responsibilities 

3.1 Responsibilities and Authorities 
Alliance Manager: responsible for the overall implementation of the safety, health and environmental 
management on the Project. 

Safety Manager: responsible for the coordination of overall safety compliance, focusing on the 
governance of the safety requirements, including that involving asbestos, for the project. Overall 
responsibility for maintaining the Project's Asbestos Register. 

Safety and Health Team: provide support to the construction team for the implementation of works, 
including that involving asbestos, in a safe manner in line with relevant safety legislation and codes. 

Environment Manager: responsible for the coordination of overall environmental compliance, 
including that involving asbestos. 

Environment Team: provide support to the construction team for the implementation of works, 
including that involving asbestos, in line with relevant environment legislation and guidelines. 

Specialist Asbestos Consultant: Suitably qualified, having a minimum of 3 years continuous 
experience with asbestos soil contamination and relevant tertiary qualifications in environmental 
science, science or engineering (DoH 2009). They shall provide support and guidance where 
necessary during validation, classification and removal plans. 

Occupational Hygienist: Suitably qualified, having continuous experience with asbestos hygiene 
and relevant tertiary qualifications in environmental science, science, engineering or Occupational 
Therapy. They shall provide support and guidance to the Specialist Asbestos Consultant and wider 
project team where necessary during validation, classification and removal plans. 

Construction Engineers: Manage the process of asbestos identification, removal and disposal. This 
includes preparing of SWMSs, and general sign up and liaison with asbestos removal contractors. 

Supervision: Manage the implementation of this plan on the ground as per section 5. 

All personnel: Stop work and alert supervision if suspected asbestos is found. Ensure compliance 
with this AMP, policies and procedures implemented by BR8. Ensure all incidents involving actual or 
potential exposure are immediately reported to the site supervisor. Overall all personnel employed on 
the Project are responsible for establishing and maintaining a safe work place and protecting the 
environment. 

Subcontractors: provide an Asbestos Removal Control Plan and ensure subcontractors carry out 
their work in compliance with relevant legislation and BR8 SWMS. Immediately report any incident, 
injury, or hazards and any incidents of non-compliance with this AMP. 
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4 Risk Management Approach 

4.1 Hazard Identification 

ACM has previously been found on the site in surface soils and at depth, generally in fragments of 
bonded asbestos sheeting. The ACM identified within the project area has originated from historical 
illegal dumping. 

Asbestos is the term commonly given to naturally occurring minerals that were often used in building 
material due to their strength, and insulative and fire resistant properties. 

Asbestos becomes a health risk when fibres are released into the air and inhaled. The mere presence 
of ACM, such as asbestos cement sheeting, rarely represents an immediate unacceptable risk. In its 
undisturbed form bonded ACM poses negligible risk and asbestos materials are not known to migrate 
in soil. However, the risk is increased when bonded ACM is mechanically disrupted i.e. crushed or 
broken. Therefore, it is important to ensure minimal release of the dust or small particles when 
working with bonded ACM. 

The risk of asbestos-related disease depends upon: 

• The concentration of airborne reparable fibers
• The length of time exposed
• The type of fiber present
• The morphology of the fibers

4.2 Risk Assessment 

Based on the Hazard Identification in Section 4.1, the hazard associated with potential ACM on site is 
disturbance of ACM resulting in release of fibres to the atmosphere. 

From the project risk register the most likely exposure to ACM is from clearing and topsoil stripping 
activities and related activities and the deliberate illegal/sabotage dumping. 

In accordance with the Occupational Safety and Health Regulation 1996, the Project will maintain a 
register of any ACM found onsite. 

The identification of this risk requires control mechanisms to be implemented for the health of site 
personnel. The proposed approach to control risks and their implementation is provided in section 5. 
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5 Asbestos Management Procedures 
The Asbestos Management Process is outlined on the PMS and should be read in conjunction with 
the details below. 

5.1 Risk Awareness 

Prior to commencing work, all personnel involved in earthworks and ground disturbance activities on 
site where there is a potential for disturbing fragments of ACM, will sign onto a SWMS approved by 
the Safety and Health T earn. 

5.2 Risk Controls 

A procedure will be developed to effectively control clearing and topsoil stripping or any other tasks 
where asbestos exospore is likely. 

5.3 Stop Work Authority 

A fundamental component of the WA safety regulations is the empowerment of any employee or 
subcontractor to refuse work on the grounds of a health and safety concern. These regulations 
encourage the employee and employer to consult on an agreed resolution. Every person working on 
the site will have the right to stop work and report the issue to the Site Supervisor, where they feel 
there is a hazard that poses immediate threat of injury to personnel or damage to the environment. 

The stop work authority will apply across the site and to all associated activities. Where a stop work 
authority has been exercised, the issue will be investigated and the outcome documented and 
communicated to site personnel. 

5.4 Discovery at ACM - Stop Work Process 

During operations there is a potential to expose asbestos or asbestos related products. Upon 
discovery of any material suspected of being ACM, personnel will take the following actions: 

Suspend work in the immediate area and stop unauthorized access. 
Warn others working in close proximity to discovery area. 

Immediately notify the Supervisor/ Superintendent and undertake visual inspection. 

Depending upon the nature of the find, a suitably qualified person will be used to determine if the 
suspected material is actually asbestos and/or the extent of the asbestos. This shall occur as per 
Section 5.4. 

Site personnel in the area should immediately put on P2 masks. 
Assess wind conditions before approaching the area with suspected ACM. 
Prevent further disturbance to the ACM material and minimize airborne particles by using water to 
gently wet down the hole and the immediate area surrounding the hole. Wetting shall be applied 
using a low pressure hose or hose spray with water being directed towards the excavation so that 
any fibers / loose debris will be washed into the excavation. 

Isolate the area with barricading (at least 1 Orn around the material if possible) or backfill. If the 
ACM is friable (crumbly or brittle) and in a building, the area may require encapsulation. 

Backfill the excavation preferably using clean fill carried on the truck or soil obtained approximately 
2 m away from the contaminated excavation. 

Record the location of the broken ACM in the asbestos register. Where practicable mark the 
position with paint on the road / footpath. 

• Thorough records, including a register, will be kept of any ACM encountered on site. Communicate
the unexpected find to BR8 personnel and all other interested parties.

The suspected ACM will then be remediated as per the procedure outlined in Sections 5.4 and 5.5. 

Carry out any remedial action arising from investigation (if an investigation is deemed necessary)
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Review actions taken for effectiveness, and close out an Incident Report if required. 

5.5 Sampling, Validation and Classification 

Sam pies of the suspected ACM will be sent to a NAT A accredited laboratory for confirmation and 
classification. 

Where appropriate a suitably qualified Specialist Asbestos Consultant will guide the validation, 
classification and remediation processes. 

In areas where suspected ACM is found at depth in soil, sampling via test pits should be 
undertaken in accordance with DOH (2009) guidance. 

Soil/ACM samples should be double bagged and sealed within high-density polyethylene bags. 
The material will then be placed within a secured on-site classification stockpile area. During 
excavation, dust suppression and control will be required using water. 

Validation sampling may be necessary for works primarily associated with excavations as opposed 
to surface samples, and DoH (2009) should be consulted for guidance on this process. 

The site supervisor and engineers will be responsible for ensuring that excavations are suitably 
barricaded to prevent unauthorized access to the excavation. The stockpile area should also be 
fenced to prevent unauthorised or public access. 

Stockpiled materials will be sprayed with a light application of water (unless all materials are within 
bags) and while awaiting classification on order to reduce the potential for dust generation. The 
objective is to dampen the soil and not to saturate it, potentially creating run-off. Alternatively, the 
materials may be wholly covered with a secure fabric. 

In the event that additional contamination is encountered on the sides and/or base of the 
excavation, excavation of additional contaminated soil to the stockpile should be undertaken under 
the direction of a suitably qualified specialist asbestos consultant. 

• The specialist asbestos consultant will also sample the stockpiles for waste classification prior to 
the off-site disposal of the soil to a disposal site licenced under Part V of the Environmental 
Protection Act 1986. 

A site specific Asbestos Removal Control Plan will be documented in a work pack based on the 
recommendations of the specialist asbestos consultant. All asbestos materials or asbestos
impacted soils will be removed to appropriately licensed landfill facilities by an appropriately
licensed asbestos removal contractor.

5.6 Air Monitoring 

The precise procedure for air monitoring will be dependent upon the nature of the ACM found at site. 
However, in the absence of any tailored procedure, the following will occur at least during clearing 
and topsoil striping works. 

5.6.1 Type of monitoring 

Three types of monitoring will be implemented during clearing and topsoil activities. These include: 

• Passive deposition and dust capture: DOG 
• Personal monitors: PASP 
• Stationary monitoring: Stationary Air Sampling Pumps (SASP)
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5.6.2 DOG 

The DDG method measures dust deposition rate and involves the passive deposition and capture of 
dust within a funnel and bottle arrangement. Data is usually collected over monthly periods and 
results are expressed in g/m2/month (i.e. the mass of dust deposited per m2 per month). This method 
enables determination of the relative 'dustiness' of sampling locations. The DDG loggers will be: 

• Located in key surrounding land uses and sensitive receptors.
• Location (including GPS location), results, dates and duration of monitoring and other

relevant data will be stored within a Dust Monitoring Register
• A total of 8 DDG will be in place across the site, until a point in time when the risk of dust

leaving the project boundary becomes negligible. This risk assessment is to be approved
by the Safety and Environment Teams prior to the removal of loggers

• If deemed necessary, samples will be analysed for dust by a NATA accredited laboratory
for presence of asbestos

• All laboratory records will be reviewed upon receipt and appropriately stored for future
reference. The conclusions of the review and the laboratory report number will be 
inserted into the Dust Monitoring Register

5.6.3 PASP 

In addition to the DDG, identified personnel will wear PASP. The identification of the key personnel is 
based on those who have the greatest risk of being exposed to construction dust (based on proximity 
and duration to the dust generating activity). The PASP has the ability to monitor personal exposure 
of site personnel to airborne contaminants and minimise potential workplace exposure. 

The PASP will be: 

• Attached to site personnel who have the potential to be exposed to potential airborne
fibres. E.g. Plant operators, Surveyors or Supervisors associated with clearing works.

• Attached to personnel on site for the duration of the working day ( approx. 8-12hrs) by the 
Environmental Advisor. The cowl of the PASP must be worn on the employees' collar
(within 300mm of the breathing zone at all times).

• The unit returned to the on-site Environment Team at the end of each working day.
• The Daily Air Monitoring Log Sheet returned to the on-site Environment Team at the end 

of each working day. 
• Environmental Advisor to collate the filters from each PASP and provide to ARL (or other

NAT A accredited laboratory) for analysis of fibres at the end of each working day for
overnight analysis.

• Environmental Advisor to collate results, dates and duration of monitoring and other
relevant data will be stored within an Air Monitoring Register

• All laboratory records will be reviewed upon receipt and appropriately stored for future
reference. The conclusions of the review and the laboratory report number will be 
inserted into the Air Monitoring Register.

• Should results return a result above the limit of reporting (LOR), the samples will be 
tested further to identify the fibre type, determining the presence/absence and what type
of asbestos. It should be noted that an initial positive result only confirms the presence of
fibres and but not necessarily the presence of asbestos fibres.

• NIOSH method 7400 shall be used to set up PASP sampling flow rate, volume and other
parameters.

• PASP's shall be calibrated to 0.5 1/min over the employees shift duration and to be 
calibrated post completion at a pump flow maintenance rate of 10% of the initial
calibration.
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5.6.4 SASP 

The SASP is designed to collect particulate in specific area. 

The SASP will be: 

• Positioned daily in a pre-selected location where site works may generate airborne
contaminants.

• Positioned in the direction of the likely prevailing winds for that particular day. 
• SASP's will be in place while high risk site works are being undertaken. The number may

vary based on the area of exposed soil or other determination via a risk assessment.
• SASP's to be assembled by the Environmental Advisor and positioned at suitable heights.
• SAP's to be disassembled by the Environmental Advisor at the end of each working day

to prevent vandalism, and re-erected prior to works the following day.
• Environment Team to collect the filters from each SASP and provide to ARL (or other

NATA accredited laboratory) for analysis at the end of each working day. 
• Results, dates and duration of monitoring and other relevant data will be stored within an 

Air Monitoring Register
• All laboratory records will be reviewed upon receipt and appropriately stored for future

reference. The conclusions of the review and the laboratory report number will be 
inserted into the Air Monitoring Register.

• Should results return a result above the limit of reporting (LOR), the samples will be 
tested further to identify the fibre type, determining the presence/absence and what type
of asbestos. It should be noted that an initial positive result only confirms the presence of
fibres and but not necessarily the presence of asbestos fibres.

5.6.5 Monitoring frequencies 

DOG 

Over a 30 day sampling period dust particles from the DDG are collected in a vessel and sent to a 
NAT A -accredited laboratory accredited for the relevant testing (likely by Scanning Electron 
Microscopy). 

PASP 

The PASP will be examined daily. Examination of filters in accordance with the National Occupational 
Health and Safety Commission Guidance Note on the Membrane Filter Method for Estimating 
Airborne Asbestos Fibres. A daily air monitoring report form will be completed by personnel wearing 
the PASP and the Environmental Advisor. 

Samples must be taken to the laboratory and analysed as soon as possible. Field blanks to be 
provided to the NATA accredited laboratory as per NIOSH method 7400. 

SASP 

The SASP will be examined daily. Examination of filters in accordance with the National Occupational 
Health and Safety Commission Guidance Note on the Membrane Filter Method for Estimating 
Airborne Asbestos Fibres. 

Samples must be taken to the laboratory and analysed within 72 hours. 

5.6.6 Locations of sampling equipment 

Dust gauges should be located in consideration of surrounding land uses and sensitive receptors. 

The PASP's will be allocated to identified key personnel who have the potential to be exposed to 
potential airborne fibres in various locations within the project area. E.g. Plant operators, Surveyors or 
Supervisors associated with clearing works working. 

The SASP's will be located within the project site during work activities which have the potential to 
create dust in locations which ACM may occur. The location of the devices will be down-wind of the 
work activities. The number of devices will be dependent upon advice provided by a suitably qualified 
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person. The SASPs will be treated similarly to the PASP and will be removed from site when works 
are not being undertaken. 

5.6.7 Equipment 

Three types of equipment will be utilised as part of this monitoring program: 

• DOG: includes the generic and directional versions
• PASP 
• SASP

All equipment will be set up in accordance with AS/NZS 3580.10.1 :2003 and the NOHSC Code of 
Practice. 

5.6.8 Training 

Personnel shall be appropriately trained in the setting up of equipment and sample handling. 

All personnel wearing a PASP will be educated on the device and the form which needs to be 
completed when handing the PASP back in at the end of the day. 

5 6.9 Technical advice 

The development of this procedure has been in consultation with Occupational Hygienists and/or 
Asbestos Specialist. Any revisions to this procedure will be reviewed by one of these qualified 
specialists. 

Should any samples return with a level above the laboratories' limit of reporting (LOR), the Asbestos 
Specialist Consultant/Occupational Hygienist will review the results? 

5.6. 1 0 Records 

Data collected through onsite monitoring will be maintained through the following documentation: 

• Daily Personnel Air Monitoring Log Sheet (Appendix A) 
• Air Monitoring Register
• Asbestos Register
• DOG site locations to be recorded and stored with a review of the lab results.

5.6.11 Corrective Action 

Should a result return positive or a PASP or SASP require further analysis, a review of controls and 
works practices will be undertaken. 

5.7 Asbestos Removal 

5 7 .1 Pre-Removal Requirements 

The following pre-removal arrangements must be made by BR8 supervisors and engineers: 

BR8 are to ensure the ACM work area is restricted by means of signs / barriers to prevent 
unauthorized personnel entering. Ensure that only those undertaking the removal of the ACM 
access the designated ACM work area. This will be a licensed asbestos removal contractor 
complying with regulatory requirements and an approved SWMS. 

If spoil has been removed by hand or machine and subsequently found to contain broken ACM 
products then: 

In the short term whilst waiting for a licensed asbestos removal contractor , spoil that has been 
identified as containing potential ACM shall be flagged and covered with plastic sheeting weighed 
down with small rocks/ earth to minimize windborne fibers. 

Ensure that materials which contain ACM are kept damp/ wet where practicable to minimize dust. 
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If ACM is found in the bottom of trenches / excavations, etc. then it shall be wetted down and covered 
with clean fill as soon as practicable. 

5.7.2 Removal of Asbestos Products/ Material 

A license is required for the removal of materials that contain asbestos and only a license holder or 
authorised and competent trained persons employed by a license holder may carry out this work. 
There are two types of licenses. 

Friable License Work - must be done by the holder of an "Unrestricted License" or a person 
employed by the holder of an "Unrestricted License Holder". 

Non-Friable License Work - consisting of greater than 1 0m 2 must be done by either a "Restricted 
License" or an "Unrestricted License" person employed or engaged by the holder of either license. 

All asbestos removal works at the Project must be undertaken by a licensed asbestos removal 
subcontractor. Monitoring requirements will be determined in consultation with an Occupational 
Hygienist. 

If the licence holder is not personally on site, they must nominate at least one person who has had the 
training and experience to properly supervise and manage nonfriable asbestos work. 

All asbestos removal work must comply with the Occupational Safety and Health Act (1984) 
applicable Regulations, the Code of Practice for the Safe Removal of Asbestos 2nd Edition [NOHSC: 
2002 (2005)] and the Guidelines for the Assessment, Remediation and Management of Asbestos-
Contaminated Sites in Western Australia (DOH, 2009). 
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The license holder must ensure that a copy of the following documents are held on site and can be 
produced on request: 

Asbestos removal license 

SWMS i.e. asbestos removal control plan 

Codes of Practice for Safe Removal of Asbestos, 2nd Edition [NOHSC: 2002 (2005)] 

Management and Control of Asbestos in Workplaces [NOHSC: 2018] 

All asbestos removal contractors and sub-contractors must be BR8 inducted and follow safe work 
procedures. 

5.8 Waste Tracking and Management 

All asbestos material needs to be disposed of offsite and will be sent to a licensed landfill facility 
which accepts asbestos. The proposed disposal landfill must be checked by the BR8 Environment 
Team prior to waste leaving the site. This material will be double wrapped in plastic and labelled with 
the words 'Caution Asbestos' in letters not less than 5 cm high. For bulk material, transport 
conditions will be assessed on a case by case basis by the BR8 Environment Team. 

The material will be tracked using landfill invoices. Where a subcontractor removes and disposes of 
ACM, a copy of their landfill receipts and transportation route must be sent to the BR8 Environment 
Team and recorded in the waste tracking register. 

Contractors who are handling and disposing of waste will be suitably licensed. 

All test records and waste disposal records for ACM will be kept for at least seven years. 

5.9 Remediation Validation 

Following remediation, the adequacy of the work need to be assessed. The validation will depend on 
the remediation approach adopted and the form of asbestos and may include soil sampling and/or 
visual inspection. In situations where air sampling is conducted, the results of air monitoring should be 
assessed as soon as is practicable and corrective control or monitoring actions taken as necessary. 

5.10 Clearing and Topsoil Stripping 

In addition to the procedures above, the following actions will also be undertaken when undertaking 
major clearing and topsoil stripping works. 

5.10.1 Prior to clearing 

• Site walk over
o Completed by a Suitably Qualified Person 1 

o Any suspected asbestos sampled for testing 2 

o Take photographs of suspected contaminated areas
o Take photographs of non-suspected areas

• Review existing information, for example
o Original investigations as part of South Metro Connect
o Historical aerial photographs for previous land use 
o DER Contaminated Sites Database

• Determine risk level. The risk assessment must be reviewed by the Safety and Environment
Team finalised by a Suitably Qualified Person prior to implementation.

• Implement sampling regime with reference to the DoH 2009 guideline
• Review of results by a Suitably Qualified Person
• Collate all information including:

1 As per the definitions of Occupational Hygienist, Asbestos Specialist Consultant, Environment or 
Safety Team who is experienced in asbestos awareness and has undertaken the asbestos 
awareness training. 
2 Exception only if whole sheets are found are assumed to be asbestos, and therefore removal occurs 
as if the material is indeed asbestos. 

Title: Asbestos Management Plan 
ID: MSID-4-785 Version: 1.0 Date Published: 27/09/2016 
Management System - Uncontrolled Document when Printed 

A MEMBER OF THE OHIC GROUP 

!i:CIMIC
Page 16 of 20 



o Results from the site walk through
o Review of historical information
o Justification for applied risk level and sampling regime
o Results of testing
o Review of results

NOTE: For any potential identified ACM refer to section 5.4 

Disturbance of any new areas is not to be undertaken until this process is completed. 

5.10.2 During clearing works 

All actions are to be undertaken unless impacts from external factors occur (e.g. members of the 
public prohibit water cart from entering site) 

• Walk through of the site by a member of the Environment or Safety Team, with asbestos
awareness training, to check for any potential asbestos onsite

• Internal clearing permits contain requirement for all operators (clearing, downsizing and 
mulching) to be aware of the potential of asbestos finds and to stop work if found

• Inspection of the cleared material by a member of the Environment or Safety Team, with
asbestos awareness training, to check for any potential asbestos. This is to be done at 
least once, and on the same day as the clearing has taken place

• Glu-on to be applied to the cleared area during the same shift the clearing works are
complete

Monitoring as per the Asbestos Air-borne Monitoring Procedure must be in place during these 
works. 

5.10.3 During downsizing and mulching works 

• Inspection of the downsized materials immediately prior to mulching
• Wet down of the material immediately prior to mulching
• Review of mulch stockpiles by a member of the Environment or Safety Team, with

asbestos awareness training and experience, for any introduced materials

Monitoring as per section 5.6 must be in place during these works. 
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6 COMMUNICATIONS 

6.1 Communications and Consultation Management 

The Site Supervisor shall hold work immediately and report any occurrences of possible ACM to the 
Safety Manager and the Environment Manager. The Safety Manager is responsible for 
communicating any possible ACM onsite to the BR8 AMT Team and the relevant safety and health 
authorities, as deemed necessary. The Environment Manager is responsible for communicating any 
possible ACM onsite to the relevant environment authorities. 

Health and safety representatives must have access to the Asbestos Register and asbestos exposure 
data, if asbestos may affect the health and safety of workers. Any worker who may be affected by 
any maintenance and service work that might disturb asbestos must be consulted. Workers 
performing the work must receive all necessary training and access to the Asbestos Register, and the 
work must be documented and supervised. 

6.2 Training 

The following information on asbestos will be communicated at the BR8 induction: 

• Types, uses and likely presence of asbestos in the workplace;

• Exposure standard and control levels for asbestos;

• The location of the Asbestos Register;

• The location of the work procedures to be complied with during the work;

• The nature of the work being carried out; 

• The risks associated with the work;

• The control measures that must be in place including the use of any Personal Protective
Equipment required including respiratory protective equipment (RPE); and

• Purpose of any exposure monitoring or health monitoring that may occur.

Periodically, further training will be provided through toolbox to all site personnel in identifying 
asbestos contamination on site. If asbestos removal is to be undertaken by those other than a 
licensed asbestos removalist, training in safety and environment requirements will be communicated 
through the task SWMS. 

6.3 Liaison with Authorities & Reporting 

All reporting and enquiries associated with contaminated sites in WA should be addressed to DER in 
the first instance (Telephone Hotline 1300 762 982). DER will seek advice from or refer issues to DoH 
as necessary in regard to public health. In more complex cases, DoH is available via the accredited 
site auditor (if any) to provide general advice on asbestos sampling and management proposals. 

Such an approach should include suitable documentation outlining the relevant contextual information 
and details of the proposed approach. DER should be kept informed. For further information, contact 
the DoH Toxicology Branch on 08 9388 4999. 

The proponent is also responsible for conducting public consultation during the whole investigative, 
management and development process, depending on the size, complexity and sensitivity (for 
instance if a child care centre is involved) of the undertaking. This should include information 
provision and collection and complaint resolution. 
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From:

Sent: Tuesday, 10 October 2017 7:58 PM

To:

Subject: Fw: Roe 8 Asbestos concerns

Attachments: BR8-MPL-MN-0039-B Air Quality Management Plan_20161221.pdf; Air monitoring 

procedure V5 DoH.PDF; Asbestos Management Procedure - Clearing and Topsoil 

stripping_RevD DoH.PDF; Asbestos MP_V2_DoH.PDF

From: 

Sent: Thursday, 19 January 2017 10:45 AM 

To: 

Cc: 

Subject: FW: Roe 8 Asbestos concerns  

 

My apologies for the delay. 

Please find attached documentation to assist with your response to the Ministerial correspondence. 

Whilst management and monitoring is underway, the processes and procedures are ever changing to suit 
the nature of these issues as they evolve on the project. The attached information (other than the Air 
Quality Management Plan) are currently still in draft. We are currently working with specialists during the 
finalisation of these documents/procedures. 

We welcome review and feedback from the Department of Health on the attached documentation. 

We would also welcome the opportunity to meet with you and brief you on this issue to ensure common 
understanding of our approach. Our Alliance Manager and Environment and Sustainability Coordinator,  
(both copied into this email correspondence) can be available tomorrow if this suits you.  
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adequately respond to this can we have a copy of any dust and asbestos management plans (and monitoring results 

if possible), or at least sections that relate to minimising public exposure? Thank you

Regards

From: 

Sent: Tuesday, 20 December 2016 7:51 PM 

To:  

Cc:  

Subject: RE: Asbestos concerns

Good evening 

Further to our discussion yesterday I can confirm the Alliance has undertaken the following steps to 
address the potential contamination on-site: 

• All material identified onsite has been isolated and removed by a licenced asbestos contractor;
• The work area is fenced to keep the community out of the area;
• A sample has been tested and confirmed as not being asbestos;
• The project is monitoring air quality on-site, monitors are being worn by several personnel with test

results expected in the coming days;
• We will continue to identify, isolate and treat any further materials identified on-site in the interests

of public and worker safety. Each section of the site is fenced off when work is due to commence
and inspected for various reasons including potential contamination with asbestos fly tip material;

• We have met with Worksafe to discuss the protocols being implemented.

In regards to the information supplied by Ms, as agreed in my email yesterday, we have spoken to our 
asbestos contractor and confirmed that they are operating in accordance with the correct procedures. 
Notwithstanding this, we have taken the opportunity to highlight the importance of remaining vigilant in their 
attention to detail and to display the highest regard for public safety in all of their actions. 

We appreciate that the community may be contacting other State Departments to seek information or 
assistance and apologise that you (and/or your team) may therefore need to respond or redirect such 
calls.  With regards to such contact, members of the community who have concerns are invited to call 138 
138 and their query will be directed to the project team for response. I apologise that you were not able to 
reach me personally this morning, I did attempt to return your call this afternoon and spoke with your 
colleague . 

Kind regards



4

From: 

Sent: Tuesday, 20 December 2016 12:02 PM 

To: 

Cc:  

Subject: RE: Asbestos concerns

Hi 

We are receiving an increasing number of complaints.  Can you please advise of whether there is a direct number for 

local residents to contact regarding the project and response to immediate concerns/issues/complaints that may 

arise.   I note that in calling the general number I was not able to speak to directly to anyone who could address 

project concerns.  This is causing problems for other State Departments.

Currently residents are concerned that the bushland was not verified to be clear of asbestos containing material 

prior to clearing works and that dust may be a public health risk.  They are concerned that the Env Construction Plan 

is not followed or inadequate.  

Can you please provide DOH a copy of any information for stakeholders and residents that has been provided – 

particularly with regard to making complaints regarding dust/noise/activities, etc.  

Regards

From:   

Sent: Monday, 19 December 2016 3:24 PM 

To: '

Subject: FW: Asbestos concerns

Dear Attached please find information provided by resident concerned about possible asbestos removal work 

being completed for Roe8.

Regards
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Right-click here to download pictures.  To help protect your privacy, Outlook prevented automatic download of this picture from the Internet.
Image may contain: one or more people and outdoor

Look forward to your repsonse.  Please do let me know what MRD response is. 

Regards, --  

--  
A ****************************************************************** This email, and any 
files transmitted with it, are confidential and intended for use by the addressee only. The confidential nature 
of the information contained in the email and/or file attachment is not waived, lost or destroyed if it is sent 
to other than the addressee. Use or dissemination of the information contained in the email and/or file 
attachment, by a recipient other than the addressee, may cause commercial damage to both/either the sender 
and/or addressee. If you are not the addressee of this email/file attachment contact the sender immediately 
and delete this email/file attachment. All email communications to and from this company are filtered and 
stored for risk management purposes in accordance with our Computer and Email Policies. Please contact 
our Privacy Manager on +612 8668 6947 if you would like further information about our Policies in regard 
to these issues. ******************************************************************  
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Building Roe 8 Air Monitoring Register

Crocidolite (blue 

asbestos)

Amosite (brown 

asbestos)

Chrysotile (white 

asbestos)
Actinolite

19/12/2016 Day Supervisor Sight supervision/fencing 8:30 16:11 1 AirChek XR5000 North Lake (to Coolbellup Rd) N 16-10072-01 4 / 100 <0.01

19/12/2016 Day Operator Clearing 8:40 16:10 1 AirChek XR5000 North Lake (to Coolbellup Rd) N 16-10072-02 2 / 100 <0.01

19/12/2016 Day Enviro Environmental monitoring 8:30 16:10 1 AirChek XR5000 North Lake (to Coolbellup Rd) N 16-10072-03 2 / 100 <0.01

20/12/2016 Day Operator Clearing 10:40 16:30 1 AirChek XR5000 North Lake (to Coolbellup Rd) N 16-10072-05 NIL / 100 <0.01

20/12/2016 Day Enviro Environmental monitoring 8:01 16:48 1 AirChek XR5000 North Lake (to Coolbellup Rd) N 16-10072-06 1 / 100 <0.01

20/12/2016 Day Labourer Fencing 8:20 16:20 1 AirChek XR5000 North Lake (to Coolbellup Rd) N 16-10072-07 1 / 100 <0.01

21/12/2016 Day Enviro Environmental monitoring 7:00 16:30 1 AirChek XR5000 North Lake (to Coolbellup Rd) N 16-10102-01 1 / 100 <0.01

21/12/2016 Day Watercart Watercart operation 7:30 16:00 1 AirChek XR5000 North Lake (to Coolbellup Rd) N 16-10102-02 1 / 100 <0.01

21/12/2016 Day Supervisor Sight supervision/fencing 7:45 16:00 1 AirChek XR5000 North Lake (to Coolbellup Rd) N 16-10102-03 1 / 100 <0.01

11/01/2017 Day Trapper Animal trapping/walk through 7:27 16:17 1 AirChek XR5000 North Lake (to Coolbellup Rd) Y 17-00259-01 14.5 / 100 0.01 No No No No 17_0048_01 None of the observed countable fibres had an elemental composition indicative of asbestos mineral fibre.

11/01/2017 Day Operator Clearing 7:53 16:48 1 AirChek XR5000 North Lake (to Coolbellup Rd) N 17-00259-02 5.5 / 100 <0.01

11/01/2017 Day Supervisor Sight supervision/fencing 7:49 16:19 1 AirChek XR5000 North Lake (to Coolbellup Rd) Y 17-00259-03 11 / 100 0.01 No No No 2 Fibres 17_0048_02

Reviewed by occupational hygienist. Fibres are naturally occurring rather than those found in man-made asbestos products. 

Management procedures reviewed. 

12/01/2017 Day Operator Clearing 7:00 17:06 1 AirChek XR5000 North Lake (to Coolbellup Rd) N 17-00304-01 6 / 100 <0.01

12/01/2017 Day Operator Downsizing 7:00 17:13 1 AirChek XR5000 North Lake (to Coolbellup Rd) N 17-00304-02 3 / 100 <0.01

12/01/2017 Day Enviro Environmental monitoring 7:01 17:13 1 AirChek XR5000 North Lake (to Coolbellup Rd) N 17-00304-03 3.5 / 100 <0.01

13/01/2017 Day Labourer Fencing 7:06 16:56 1 AirChek XR5000 North Lake (to Coolbellup Rd) N 17-00339-01 7 / 100 <0.01

13/01/2017 Day Enviro Environmental monitoring 7:07 17:00 1 AirChek XR5000 North Lake (to Coolbellup Rd) N 17-00339-02 9 / 100 <0.01

13/01/2017 Day Labourer Fencing 7:08 16:58 1 AirChek XR5000 North Lake (to Coolbellup Rd) N 17-00339-03 7 / 100 <0.01

16/01/2017 Day Labourer Fencing 7:56 16:52 1 AirChek XR5000 North Lake (to Coolbellup & Progress) N 17-00377-1 4 / 100 <0.01

16/01/2017 Day Labourer Fencing 7:10 16:52 1 AirChek XR5000 North Lake (to Coolbellup & Progress) N 17-00377-2 2 / 100 <0.01

16/01/2017 Day Watercart Watercart operation 8:03 16:31 1 AirChek XR5000 North Lake (to Coolbellup) N 17-00377-3 2 / 100 <0.01

17/01/2017 Day Operator Clearing 7:23 17:18 1 AirChek XR5000 North Lake (to Coolbellup Rd) N 17-00417-1 4 / 100 <0.01

17/01/2017 Day Operator Downsizing 7:28 17:18 1 AirChek XR5000 North Lake (to Coolbellup Rd) N 17-00417-2 2.5 / 100 <0.01

17/01/2017 Day Supervisor Sight supervision/fencing 7:53 17:18 1 AirChek XR5000 North Lake (to Coolbellup Rd) Y 17-00417-3 13 / 100 0.01 No No No No 17_0080 None of the observed countable fibres had an elemental composition indicative of asbestos mineral fibre.

17/01/2017 Static One Day N/A 7:40 17:08 1 SKC - PCXR4 North Lake (to Coolbellup Rd) - Southern Clearing Line N 17-00417-4 1 / 100 <0.01

17/01/2017 Static Two Day N/A 7:54 17:16 1 SKC - PCXR4 North Lake (to Coolbellup Rd) - Northern Clearing Line N 17-00417-5 NIL / 100 <0.01

18/01/2017 Static Two Day N/A 7:49 18:58 1 SKC - PCXR4 North Lake (to Coolbellup Rd) - Northern Clearing Line N 17-00482-1 3.5 / 100 <0.01

18/01/2017 Day Operator Clearing 7:59 18:43 1 AirChek XR5000 North Lake (to Coolbellup & Progress) N 17-00482-2 3 / 100 <0.01

18/01/2017 Day Operator Downsizing 8:03 18:35 1 AirChek XR5000 North Lake (to Coolbellup & Progress) N 17-00482-3 3.5 / 100 <0.01

18/01/2017 Day Watercart Watercart operation 8:12 18:35 1 AirChek XR5000 North Lake (to Coolbellup Rd) N 17-00482-4 0.5 / 100 <0.01

18/01/2017 Static Three Day N/A 8:29 18:46 0.5 SKC - PCXR4 North Lake to Progress - Northern Clearing Line N 17-00482-5 5.5 / 100 <0.01

19/01/2017 Static Two Day N/A 8:38 16:45 0.5 SKC - PCXR4 North Lake N 17-00557-1 2 / 100 <0.01

19/01/2017 Day Operator Downsizing 8:45 16:50 0.5 AirChek XR5000 North Lake N 17-00557-2 7 / 100 <0.01

19/01/2017 Static Three Day N/A 9:07 17:11 0.5 SKC - PCXR4 Progress - North Clearing Line N 17-00557-3 3 / 100 <0.01

19/01/2017 Static Four Day N/A 9:10 17:15 0.5 AirChek XR5000 Progress N 17-00557-4 5 / 100 <0.01

19/01/2017 Day Operator Clearing 9:25 17:08 0.5 AirChek XR5000 Progress N 17-00557-5 5 / 100 <0.01

19/01/2017 Day Supervisor Site supervision/fencing 10:00 16:56 0.5 AirChek XR5000 Progress N 17-00557-6 9.5 / 100 <0.01

20/01/2017 Static Four Day N/A 7:00 16:26 0.5 SKC - PCXR4 Progress N 17-00630-01 3 / 100 <0.02

20/01/2017 Static Three Day N/A 7:10 16:07 0.5 SKC - PCXR4 Progress N 17-00630-02 NIL / 100 <0.02

20/01/2017 Static Five Day N/A 7:21 16:30 0.5 SKC - PCXR4 Progress N 17-00630-03 1 / 100 <0.02

20/01/2017 Day Trapper Animal trapping/walk through 7:40 17:08 0.5 AirChek XR5000 Progress N 17-00630-04 NIL / 100 <0.02

20/01/2017 Day Operator Clearing 7:47 16:20 0.5 AirChek XR5000 Progress N 17-00630-05 2 / 100 <0.02

20/01/2017 Day Supervisor Site supervisor 7:49 16:03 0.5 AirChek XR5000 Progress N 17-00630-06 3 / 100 <0.02

21/01/2017 Day Operator Downsizing 7:25 17:15 0.5 AirChek XR5000 Progress N 17-00687-1 3 / 100 <0.01

21/01/2017 Static Four Day N/A 8:04 16:39 0.5 SKC - PCXR4 Progress N 17-00687-2 NIL / 100 <0.02

21/01/2017 Day Enviro Environmental monitoring 8:32 17:00 0.5 AirChek XR5000 Progress and Office N 17-00687-3 NIL / 100 <0.02

21/01/2017 Static Two Day N/A 7:30 16:15 0.5 SKC - PCXR4 North Lake N 17-00687-4 NIL / 100 <0.02

21/01/2017 Static Three Day N/A 7:45 16:35 0.5 SKC - PCXR4 Progress N 17-00687-5 1 / 100 <0.02

21/01/2017 Day Labourer 8:15 12:50 0.5 AirChek XR5000 Progress and Wetlands N 17-00687-6 8 / 100 <0.03

23/01/2017 Day Clearing 6:15 16:35 0.5 AirChek XR5000 Progress / Wetlands N 17-00688-1 3 / 100 <0.01

23/01/2017 Day Operator Clearing 7:00 17:13 0.5 AirChek XR5000 Progress N 17-00688-2 5 / 100 <0.01

23/01/2017 Day Operator Downsizing 7:00 17:13 0.5 AirChek XR5000 Progress N 17-00688-3 6.5 / 100 <0.01

23/01/2017 Static Two Day N/A 8:12 16:45 0.5 SKC - PCXR4 Progress N 17-00688-4 NIL / 100 <0.02

23/01/2017 Static Three Day N/A 9:13 17:17 0.5 SKC - PCXR4 Progress N 17-00688-5 NIL / 100 <0.02

23/01/2017 Static Four Day N/A 7:30 17:18 0.5 SKC - PCXR4 Progress N 17-00688-6 NIL / 100 <0.01

24/01/2017 Day Operator Clearing 6:40 17:30 0.5 AirChek XR5000 Progress N 17-00854-1 2 / 100 <0.01

24/01/2017 Day Operator Downsizing 6:40 17:30 0.5 AirChek XR5000 Progress N 17-00854-2 NIL / 100 <0.01

24/01/2017 Police - Mounted Perimeter Day Police Officer Mounted Perimeter 8:00 17:55 0.5 AirChek XR5000 Progress & Wetlands N 17-00854-3 1 / 100 <0.01

24/01/2017 Police - Downsizer Day Police Officer Downsizing 8:00 17:55 0.5 AirChek XR5000 Progress N 17-00854-4 1 / 100 <0.01

24/01/2017 Static Four Day N/A 8:50 17:42 0.5 SKC - PCXR4 Progress N 17-00854-5 3.5 / 100 <0.02

24/01/2017 Static Five Day N/A 8:55 17:45 0.5 SKC - PCXR4 Progress N 17-00854-6 2.5 / 100 <0.02

24/01/2017 Static Six Day N/A 9:00 17:52 0.5 SKC - PCXR4 Hope - East N 17-00854-7 NIL / 100 <0.02

25/01/2017 Day Operator Clearing 6:48 18:15 1.00 AirChek XR5000 Gilchrist N 17-00858-1 5.5 / 100 <0.01

25/01/2017 Day Operator Downsizing 6:48 18:17 1.00 AirChek XR5000 Progress N 17-00858-2 1 / 100 <0.01

25/01/2017 Police Day Police Officer 9:40 18:17 1.00 AirChek XR5000 Progress N 17-00858-3 1 / 100 <0.01

25/01/2017 Static Six Day N/A 7:24 17:40 1.00 SKC - PCXR4 Hope & Gilchrist N 17-00858-4 NIL / 100 <0.01

25/01/2017 Static Seven Day N/A 7:40 17:45 1.00 SKC - PCXR4 Hope & Gilchrist N 17-00858-5 3 / 100 <0.01

25/01/2017 Static Five Day N/A 8:58 17:55 1.00 SKC - PCXR4 Progress N 17-00858-6 1 / 100 <0.01

27/01/2017 Static Five Day N/A 7:12 16:45 1.00 SKC - PCXR4 Progress N 17-01011-1 NIL / 100 <0.01

27/01/2017 Static Seven Day N/A 7:20 16:40 1.00 SKC - PCXR4 Gilchrist N 17-01011-2 2 / 100 <0.01

27/01/2017 Day Operator Clearing 6:40 17:15 1.00 AirChek XR5000 Gilchrist N 17-01011-3 NIL / 100 <0.01

27/01/2017 Day Water Cart Operation 7:15 16:30 1.00 AirChek XR5000 Hope & Gilchrist N 17-01011-4 NIL / 100 <0.01

28/01/2017 Static Eight Day N/A 7:45 11:45 1.00 SKC - PCXR4 Wetlands N 17-01012-1 NIL / 100 <0.02

28/01/2017 Static Five Day N/A 7:15 16:30 1.00 SKC - PCXR4 Progress N 17-01012-2 NIL / 100 <0.01

28/01/2017 Day Operator Downsizing 6:30 17:30 1.00 AirChek XR5000 Progress N 17-01012-3 NIL / 100 <0.01

28/01/2017 Day Operator Clearing 6:30 11:45 1.00 AirChek XR5000 Wetlands 1 & 2 N 17-01012-4

Rejected - 

Particulate 

Overload [NA]

Rejection likely to be due to proximity to clean down operation (high pressure compressor on machine moving between soil 

zones).

30/01/2017 Day Operator Clearing 6:37 16:40 1.00 AirChek XR5000 Wetlands Y 17-01013-1 17 / 100 0.01 No No No No 17_0136

High count likely to be due to proximity to clean down operation (high pressure compressor on machine moving between soil 

zones).

30/01/2017 Day Operator Downsizing 6:37 6:00 1.00 AirChek XR5000 Progress N 17-01013-2 4 / 100 <0.01

30/01/2017 Static Eight Day N/A 8:38 17:10 1.00 SKC - PCXR4 Wetlands N 17-01013-3 NIL / 100 <0.01

30/01/2017 Static Five Day N/A 7:35 7:00 1.00 SKC - PCXR4 Progress N 17-01013-4 NIL / 100 <0.01

30/01/2017 Police (Ando) Day Police Officer 9:30 18:30 1.00 AirChek XR5000 Wetlands 1 N 17-01013-5 NIL / 100 <0.01

31/01/2017 Day Operator Clearing 6:37 16:40 1.00 AirChek XR5000 Wetlands Y 17-01095-1 44/100 0.03 No No No No 17_0140

High count likely to be due to proximity to clean down operation (high pressure compressor on machine moving between soil 

zones).

31/01/2017 Day Operator Downsizing 6:37 6:00 1.00 AirChek XR5000 Gilchrist N 17-01095-2 1.5/100 <0.01

31/01/2017 Static 8 Day N/A 8:38 17:10 1.00 SKC - PCXR4 Wetlands N 17-01095-3 NIL / 100 <0.01

31/01/2017 Static 5 Day N/A 7:25 23:25 1.00 SKC - PCXR4 Progress N 17-01095-4 NIL / 100 <0.01

31/01/2017 Field Blank Day N/A N/A N/A 1.00 AirChek XR5000 N 17-01095-5 NIL / 100 [NA]

1/02/2017 Day Operator Clearing 6:40 17:00 1.00 AirChek XR5000 Wetlands Y 17-01096-1 15/100 0.01 No No No No 17_0144

High count likely to be due to proximity to clean down operation (high pressure compressor on machine moving between soil 

zones).

1/02/2017 Field Blank Day N/A N/A N/A 1.00 AirChek XR5000 N 17-01096-2 NIL / 100 [NA]

1/02/2017 Day Operator Downsizing 6:35 16:45 1.00 AirChek XR5000 Gilchrist N 17-01096-3 3/100 <0.01

1/02/2017 Static 8 Day N/A 9:15 17:10 1.00 SKC - PCXR4 Wetlands N 17-01096-4 1/100 <0.01

1/02/2017 Static 7 Day N/A 9:00 17:18 1.00 SKC - PCXR4 Gilchrist N 17-01096-5 1/100 <0.01

2/02/2017 Day Operator Downsizing 6:47 16:45 1.00 AirChek XR5000 Gilchrist N 17-01186-1 3/100 <0.01

2/02/2017 Day Labourer Fencing 7:58 17:00 1.00 AirChek XR5000 Wetlands 3 & 4 N 17-01186-2 6/100 <0.01

2/02/2017 Static 8 Day N/A 8:01 17:06 1.00 SKC - PCXR4 Wetlands N 17-01186-3 NIL / 100 <0.01

2/02/2017 Static 7 Day N/A 8:11 17:11 1.00 SKC - PCXR4 Gilchrist N 17-01186-4 1/100 <0.01

2/02/2017 Day Enviro Site Inspections 7:30 17:00 1.00 AirChek XR5000 Wetlands/Office N 17-01186-5 1/100 <0.01

2/02/2017 Field Blank Day N/A N/A N/A 1.00 AirChek XR5000 N 17-01186-6 NIL / 100 [NA]

3/02/2017 Static 9 Day N/A 7:15 16:45 1.00 SKC - PCXR4 Wetlands N 17-01424-1 NIL / 100 <0.01

3/02/2017 Static 8 Day N/A 7:12 16:50 1.00 SKC - PCXR4 Wetlands N 17-01424-2 NIL / 100 <0.01

3/02/2017 Static 7 Day N/A 7:35 16:55 1.00 SKC - PCXR4 Gilchrist N 17-01424-3 NIL / 100 <0.01

3/02/2017 Day Operator Downsizing 6:43 17:05 1.00 AirChek XR5000 N 17-01424-4 NIL / 100 <0.01

6/02/2017 Day Operator Downsizing 7:45 17:55 1.00 AirChek XR5000 Wetlands N 17-01425-1 NIL / 100 <0.01

6/02/2017 Static 8 Day N/A 7:40 17:50 1.00 SKC - PCXR4 Wetlands N 17-01425-2 NIL / 100 <0.01

6/02/2017 Static 9 Day N/A 7:45 17:44 1.00 SKC - PCXR4 Wetlands N 17-01425-3 NIL / 100 <0.01

6/02/2017 Static 10 Day N/A 7:48 17:52 1.00 SKC - PCXR4 Hope & Progress N 17-01425-4 NIL / 100 <0.01

7/02/2017 Day Operator Clearing 6:40 16:05 1.00 AirChek XR5000 Sudlow N 17-01426-1 8.5/100 <0.01

7/02/2017 Static 10 Day N/A 9:30 16:52 1.00 SKC - PCXR4 Sudlow N 17-01426-2 NIL / 100 <0.01

7/02/2017 Static 11 Day N/A 9:25 16:47 1.00 SKC - PCXR4 Sudlow N 17-01426-3 NIL / 100 <0.01

8/02/2017 Static 8 Day N/A 7:35 17:10 1.00 SKC - PCXR4 Wetlands N 17-01696-1 NIL / 100 <0.01

8/02/2017 Day Operator Downsizing 7:38 17:25 1.00 AirChek XR5000 Wetlands N 17-01696-2 NIL / 100 <0.01

8/02/2017 Day Operator Clearing 7:51 17:05 1.00 AirChek XR5000 Sudlow N 17-01696-3 1/100 <0.01

8/02/2017 Day N/A 7:51 17:07 1.00 AirChek XR5000 Sudlow N 17-01696-4 NIL / 100 <0.01

10/02/2017 Day Operator Clearing 6:30 17:00 1.00 AirChek XR5000 Roe Stock 1 N 17-01697-1 NIL / 100 <0.01

10/02/2017 RS1 Day N/A 8:50 17:30 1.00 SKC - PCXR4 Roe Stock 1 N 17-01697-2 NIL / 100 <0.01

10/02/2017 RS2 Day N/A 8:51 17:31 1.00 SKC - PCXR4 Roe Stock 2 N 17-01697-3 NIL / 100 <0.01

First NameSample Date Shift/Roster
Sampling Equipment 

Description

Sampling Start 

Time
Work Tasks/Relevent Site Duties Occupation SEM Report Number Comment

Lab Testing 

Required (Y/N)
Last Name Sampling Equipment Location 

 Air Contaminants - Asbestos
Job Number & 

Sample
Fibres/Field Fibres/mL

Sampling End 

Time

Flow Rate 

mL/minute



Crocidolite (blue 

asbestos)

Amosite (brown 

asbestos)

Chrysotile (white 

asbestos)
Actinolite

First NameSample Date Shift/Roster
Sampling Equipment 

Description

Sampling Start 

Time
Work Tasks/Relevent Site Duties Occupation SEM Report Number Comment

Lab Testing 

Required (Y/N)
Last Name Sampling Equipment Location 

 Air Contaminants - Asbestos
Job Number & 

Sample
Fibres/Field Fibres/mL

Sampling End 

Time

Flow Rate 

mL/minute

10/02/2017 W6 Day N/A 8:28 17:38 1.00 SKC - PCXR4 Wetlands 6 N 17-01697-4 NIL / 100 <0.01

11/02/2017 RS1 Day N/A 7:20 17:07 1.00 SKC - PCXR4 Roe Stock 1 N 17-01698-1 NIL / 100 <0.01

11/02/2017 S4 Day N/A 7:17 17:09 1.00 SKC - PCXR4 Sudlow 4 N 17-01698-2 NIL / 100 <0.01

11/02/2017 Day Operator Clearing 7:15 17:05 1.00 AirChek XR5000 Sudlow 4 N 17-01698-3 NIL / 100 <0.01

11/02/2017 W6 Day N/A 7:30 17:15 1.00 SKC - PCXR4 Wetlands 6 N 17-01698-4 NIL / 100 <0.01

13/02/2017 Day Operator 7:40 16:45 1.00 AirChek XR5000 Wetlands 6 N 17-02219-1 6/100 <0.01

13/02/2017 Roe Stock 1 Day 7:30 16:40 1.00 SKC - PCXR4 Roe Stock 1 - Inside Gate N 17-02219-2 3.5/100 <0.01

14/02/2017 Static Wetlands One Day N/A 7:41 16:50 1.00 SKC - PCXR4 Wetlands 1 N 17-02220-1 NIL / 100 <0.01

14/02/2017 Static Wetlands Six Day N/A 7:50 16:55 1.00 SKC - PCXR4 Wetlands 6 N 17-02220-2 NIL / 100 <0.01

14/02/2017 Day Operator Downszing 7:30 16:30 1.00 AirChek XR5000 Wetlands and Sudlow N 17-02220-3 4.5/100 <0.01

14/02/2017 Day Operator Clearing 6:45 15:50 1.00 AirChek XR5000 Roe Stock 2 N 17-02220-4 Rejected - Filter Rejected - Filter No No No No Rejection likely to be due to proximity to clean down operation (high pressure compressor on machine moving between soil 

15/02/2017 Day Operator Downsizing 6:55 16:30 1.00 AirChek XR5000 Sudlow 2 N 17-02221-1 NIL / 100 <0.01

15/02/2017 Day Operator Site Inspections 6:40 17:00 1.00 AirChek XR5000 Roe Stock 3 & 4 N 17-02221-2 NIL / 100 <0.01

15/02/2017 S2 Day N/A 7:15 16:00 1.00 SKC - PCXR4 Sudlow 2 Fence N 17-02221-3 NIL / 100 <0.01

15/02/2017 RS1 Day N/A 7:02 16:30 1.00 SKC - PCXR4 Roe Stock 1 - By Entrance N 17-02221-4 1/100 <0.01

15/02/2017 S2 Day N/A 7:04 16:10 1.00 SKC - PCXR4 Sudlow 2 Fence - Water Bore Side N 17-02221-5 NIL / 100 <0.01

16/02/2017 Day Operator Downsizing/Mulching 6:40 17:00 1.00 AirChek XR5000 Sudlow/RS1 N 17-02222-1 NIL / 100 <0.01

16/02/2017 Day Operator Clearing 6:40 17:00 1.00 AirChek XR5000 RS3 N 17-02222-2 5/100 <0.01

16/02/2017 Corner Static S & F Day 6:50 17:50 1.00 SKC - PCXR4 RS3 N 17-02222-3 3.5/100 <0.01

16/02/2017 Day 6:55 17:55 1.00 SKC - PCXR4 RS3 N 17-02222-4 1/100 <0.01

17/02/2017 Day N/A 8:38 17:19 1.00 SKC - PCXR4 RS3 N 17-02223-1 NIL / 100 <0.01

17/02/2017 Corner Static S & F Day N/A 8:40 17:23 1.00 SKC - PCXR4 RS3 N 17-02223-2 NIL / 100 <0.01

17/02/2017 Day Operator Clearing 6:50 16:30 1.00 AirChek XR5000 RS3 N 17-02223-3 NIL / 100 <0.01

18/02/2017 Static Day N/A 9:20 17:25 1.00 SKC - PCXR4 Sudlow 2 Fence N 17-02224-1 1/100 <0.01

20/02/2017 Static Day 7:06 15:56 1.00 SKC - PCXR4 RS2 N 17-02225-1 NIL / 100 <0.01

20/02/2017 Day 7:10 16:16 1.00 SKC - PCXR4 RS3 N 17-02225-2 NIL / 100 <0.01

20/02/2017 Day Operator Downsizing/Mulching 6:45 16:16 1.00 AirChek XR5000 Roe Stock 2 & 3 N 17-02225-3 2/100 <0.01

20/02/2017 Day Operator Clearing 7:30 16:50 1.00 AirChek XR5000 Karel Loop - North N 17-02225-4 8/100 <0.01

21/02/2017 Day Operator Downsizing 6:45 15:00 1.00 AirChek XR5000 RS3 N 17-02304-1 2/100 <0.01

21/02/2017 Day Operator Clearing 6:45 16:46 1.00 AirChek XR5000 Hope Rd East N 17-02304-2 1/100 <0.01

21/02/2017 Day N/A 7:02 16:32 1.00 SKC - PCXR4 RS3 N 17-02304-3 2/100 <0.01

21/02/2017 Static Day N/A 7:05 16:35 1.00 SKC - PCXR4 RS3 Corner N 17-02304-4 1/100 <0.01

22/02/2017 Day Operator Clearing 6:40 17:00 1.00 AirChek XR5000 Hope Rd East N 17-02503-1 3.5/100 <0.01

22/02/2017 Day Operator Downsizing 6:40 16:38 1.00 AirChek XR5000 N 17-02503-2 5/100 <0.01

22/02/2017 Day N/A 6:55 16:41 1.00 SKC - PCXR4 RS3 N 17-02503-3 NIL / 100 <0.01

22/02/2017 Static Day N/A 6:57 16:44 1.00 SKC - PCXR4 RS3 N 17-02503-4 1/100 <0.01

22/02/2017 Static Day N/A 7:20 17:10 1.00 SKC - PCXR4 Hope East/Karel East N 17-02503-5 3.5/100 <0.01

23/02/2017 Day Operator Downsizing/Mulching 6:48 16:45 1.00 AirChek XR5000 RS3 N 17-02597-1 NIL / 100 <0.01

23/02/2017 Day N/A 7:38 16:48 1.00 SKC - PCXR4 RS3 N 17-02597-2 NIL / 100 <0.01

23/02/2017 Static Day N/A 7:27 16:53 1.00 SKC - PCXR4 RS2 N 17-02597-3 NIL / 100 <0.01

23/02/2017 Water Driller Day Water Drilling 6:50 16:58 1.00 AirChek XR5000 Sudlow 3 N 17-02597-4 1/100 <0.01

24/02/2017 Day Operator Clearing 8:05 16:15 1.00 AirChek XR5000 RS4 N 17-02597-5 2/100 <0.01

24/02/2017 Static -RS4 Day N/A 8:10 16:20 1.00 SKC - PCXR4 RS4 N 17-02597-6 NIL / 100 <0.01

24/02/2017 Day N/A Site Inspections 8:05 16:55 1.00 AirChek XR5000 RS4 N 17-02597-7 3/100 <0.01

25/02/2017 Day Operator Clearing 6:40 14:30 1.00 AirChek XR5000 N 17-02629-1 4/100 <0.01

25/02/2017 Day Operator Downsizing 6:40 14:00 1.00 AirChek XR5000 N 17-02629-2 NIL / 100 <0.01

25/02/2017 Static -Kwinana West Day N/A 7:15 14:38 1.00 SKC - PCXR4 Kwinana West N 17-02629-3 2.5/100 <0.01

25/02/2017 Static - Karel East Day N/A 7:05 14:55 1.00 SKC - PCXR4 Kwinana South Loop N 17-02629-4 NIL / 100 <0.01

28/02/2017 Day Operator Clearing 6:40 16:43 1.00 AirChek XR5000 Kwinana South Loop Y 17-02780-1 15/100 0.01 No No No 1 Fibre 17_0275 Actinolite only.

28/02/2017 Day Operator Downsizing 6:40 15:35 1.00 AirChek XR5000 RS4 N 17-02780-2 2/100 <0.01

1/03/2017 Day Operator Clearing 7:22 17:10 1.00 AirChek XR5000 Kwinana South Loop N 17-03043-1 2.5/100 <0.01

1/03/2017 Day Operator Downsizing 6:43 17:15 1.00 AirChek XR5000 Kwinana West N 17-03043-2 NIL/100 <0.01

2/03/2017 Static - Kwinana East 1 Day N/A 10:30 17:05 1.00 SKC - PCXR4 Kwinana East 1 N 17-03043-3 NIL/100 <0.01

2/03/2017 Static - Kwinana East 2 Day N/A 10:33 17:07 1.00 SKC - PCXR4 Kwinana East 2 N 17-03043-4 2/100 <0.01

2/03/2017 Day Operator Clearing 10:10 17:11 1.00 AirChek XR5000 Kwinana East N 17-03043-5 1.5/100 <0.01

3/03/2017 Static 2 - Kwinana East Day 7:45 17:02 1.00 SKC - PCXR4 Kwinana East N 17-03212-1 1.5/100 <0.01

3/03/2017 Day Operator Clearing 7:40 17:05 1.00 AirChek XR5000 Kwinana East N 17-03212-2 4.5/100 <0.01

3/03/2017 Kwinana East 2 Day 7:43 17:08 1.00 SKC - PCXR4 Kwinana East N 17-03212-3 3.5/100 <0.01

7/03/2017 Day Operator Clearing 7:33 17:01 1.00 AirChek XR5000 Baker to Gilchrist Y 17-03212-4 18/100 0.02 No No No No 17_0326 None of the observed countable fibres had an elemental composition indicative of asbestos mineral fibre.

7/03/2017 Static - Entrance - Baker to Gilchrist Day 7:30 17:05 1.00 SKC - PCXR4 Baker to Gilchrist N 17-03212-5 NIL/100 <0.01

8/03/2017 Day Operator Clearing 7:32 16:54 1.00 AirChek XR5000 Baker to Gilchrist Y 17-03320-1 11.5/100 0.01 No No No No 17_0336 None of the observed countable fibres had an elemental composition indicative of asbestos mineral fibre.

8/03/2017 Static- Baker Entrance Day 7:20 16:43 1.00 SKC - PCXR4 Baker to Gilchrist N 17-03320-2 NIL/100 <0.01

8/03/2017 Static - Baker East Day 7:26 16:39 1.00 SKC - PCXR4 Baker to Gilchrist N 17-03320-3 2.5/100 <0.01

10/03/2017 Static - Kwinana East Lightpole Day 7:41 16:35 1.00 SKC - PCXR4 Kwinana East (Lightpole) N 17-03577-1 NIL/100 <0.01

10/03/2017 Entrance - Kwinana East Day 7:41 16:36 1.00 SKC - PCXR4 Entrance (Kwinana East) N 17-03577-2 Rejected - Filter IntegrityN/A

10/03/2017 Day Operator Clearing 7:46 16:40 1.00 AirChek XR5000 Kwinana East Y 17-03577-3 11/100 0.01 No No No No 17-0355 None of the observed countable fibres had an elemental composition indicative of asbestos mineral fibre.



 
Appendix 6 
 
Building Roe 8 Dust Deposition Analysis 

   



Building Roe 8 Dust Deposition Gauge Analysis

14/12/2016 22/12/2016 North Lake North PVC Dust Gauge 190309-1 3.5 0.018 N/A N.B. Did not test for asbestos.

14/12/2016 22/12/2016 Coolebbellup South PVC Dust Gauge 190309-2 4.9 0.026 N/A N.B. Did not test for asbestos.

14/12/2016 22/12/2016 North Lake South PVC Dust Gauge 190309-3 7.4 0.039 N/A N.B. Did not test for asbestos.

14/12/2016 22/12/2016 Stock North PVC Dust Gauge 190309-4 3.1 0.016 N/A N.B. Did not test for asbestos.

14/12/2016 22/12/2016 Karel North PVC Dust Gauge 190309-5 3.8 0.02 N/A N.B. Did not test for asbestos.

14/12/2016 22/12/2016 Karel South PVC Dust Gauge 190309-6 6.2 0.033 N/A N.B. Did not test for asbestos.

14/12/2016 22/12/2016 Stock South PVC Dust Gauge 190309-7 8.9 0.047 N/A N.B. Did not test for asbestos.

14/12/2016 22/12/2016 Coolbellup North PVC Dust Gauge 190309-8 5.4 0.028 N/A N.B. Did not test for asbestos.

14/12/2016 12/01/2017 Karel West PVC Dust Gauge 190824-1 0.6 0.011 No

14/12/2016 12/01/2017 Karel East PVC Dust Gauge 190824-2 0.5 0.009 No

14/12/2016 12/01/2017 North Lake South PVC Dust Gauge 190824-3 0.2 0.0043 No

14/12/2016 12/01/2017 North Lake North PVC Dust Gauge 190824-4 0.5 0.0088 No

14/12/2016 12/01/2017 Coolbellup East PVC Dust Gauge 190824-5 0.3 0.0054 No

14/12/2016 12/01/2017 Coolbellup West PVC Dust Gauge 190824-6 0.8 0.013 No

12/01/2017 14/03/2017 Karel North PVC Dust Gauge 193290-1 0.4 0.016 No

12/01/2017 14/03/2017 Karel South PVC Dust Gauge 193290-2 0.7 0.026 Actinolite Naturally occuring - as advised by hygienist.

12/01/2017 14/03/2017 Progress East PVC Dust Gauge 193290-3 2.2 0.082 No

12/01/2017 14/03/2017 Progress West PVC Dust Gauge 193290-4 3.4 0.123 No

12/01/2017 14/03/2017 N Lake to Coolbellup East PVC Dust Gauge 193290-5 0.7 0.027 No

12/01/2017 14/03/2017 N Lake to Coolbellup West PVC Dust Gauge 193290-6 0.6 0.022 No

NotesStart Date 
Sampling Equipment 

Location 

Lab 

Reference 

Number

St - Total Solids 

(g/m²/month)

Dust 

Weight (g)
Finish Date

Sampling Equipment 

Description

Asbestos 

Detected
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Client: ARL 
Job number:  17_0048 
Sample: 17_0048_02 
Client ID: 17-00259-3 91903 
Date: 12/01/17 
Analysis: Fibre characterisation by scanning electron microscopy (SEM) with elemental analysis by 

energy dispersive spectroscopy (EDS) 
 
Sample preparation 
The sample was supplied to Microanalysis Australia as a loaded 25 mm diameter MCE membrane. The membrane 
had been cut prior to receipt and only half was received. 
 
A representative sub-sample was cut from the filter membrane of about 6 mm by 6 mm in size and close to the 
centre. The sub-sample was placed on top of a double sided carbon tab before being carbon coated. Non-
conducting samples require coating prior to SEM analysis to prevent charging whilst being analysed by the 
electron beam. 
 
Analysis 
The sample was analysed using a Carl Zeiss EVO50 scanning electron microscope (SEM) fitted with an Oxford INCA 
X-Max energy dispersive spectrometer (EDS). 
 
EDS is a semi-quantitative technique (at best) on well prepared, optically flat samples. Factors such as sample 
unevenness may adversely bias elemental concentration interpretation. EDS has a spatial resolution of ~5 µm 
meaning spectra from particles less than this size may contain elemental concentrations biased by their 
surroundings. 
 
All images were acquired using backscatter electrons. Image brightness is proportional to average atomic number 
– the brighter the pixel, the higher the atomic number of the element. 
 
Chrysotile (white asbestos) or more technically correct, asbestiform Antigorite, has the stoichiometric formula 
Mg3Si2O5(OH)2.  The relative concentration of elements in decreasing order is: O, Mg, Si and H (H is not detectable 
by EDS).  
 
Actinolite has the stoichiometric formula Ca2(Fe,Mg)5Si8O22(OH)2.  The relative concentration of elements in 
decreasing order is: O, Si, Fe, Mg, Ca and H (H is not detectable by EDS). Actinolite is an amphibole asbestos 
mineral with a fibrous habit characterised by parallel sided, blocky fibres with irregular terminations. 
 
Crocidolite (blue asbestos) has the stoichiometric formula Na2(Fe,Mg)3Fe2Si8O22(OH)2.  The relative concentration 
of elements in decreasing order is: O, Si, Fe, Mg, Na and H (H is not detectable by EDS). As the parent mineral of 
Crocidolite, Riebeckite has the same stoichiometry as its asbestiform counterpart, but different morphology. 
 
Amosite (brown asbestos) is part of the amphibole Cummingtonite-Grunerite mineral series. The more highly 
asbestiform fibres are commonly towards the iron-rich end member Grunerite. The series has the stoichiometric 
formula Mg2Mg5Si8O22(OH)2 – Fe2Fe5Si8O22(OH)2.  

37 Kensington Street 
East Perth 
WA 6004 
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Summary 
Following NOHSC:3003 “The Membrane Filter Method” (2005), a fibre is countable if its diameter is < 3 µm and its 
length is > 5 µm and has an aspect ratio of greater than 3 to 1. Following the DMP document “Management of 
Asbestos in Mining Operations”, Section 9.33.3 a fibre is countable if its diameter is < 1 µm and its length is > 5 
µm. For the purposes of this analysis the NOHSC document definition has been used. 
 
A total of 100 images/fields were examined. Each field was approximately 70 µm by 55 µm - a total area of 3.85 x 
10-3 mm2. 
 
In the 100 images/fields examined, a total of 16 countable fibres were observed. Two the observed countable 
fibres had an elemental composition indicative of actinolite. 
 
A selection of images/fields and associated elemental spectra are reported below. The fields are not 
representative of the 100 fields analysed. The images/fields were reported due to their higher fibre count. 
 

Fibre 

#

Image/F

ield #

Diameter 

(µm)

Length 

(µm)

Major 

Elements Minor Elements Morphology

Assigned 

mineralogy

1 1/1 0.8 7.5 9 :1 O, Si Mg, Ca, Fe Non-parallel sides Actinolite

2 2/1 1.2 51.3 43 :1 C, O - Non-parallel sides Organic

3 4/1 1.5 10.1 7 :1 O, Si Al, K Non-parallel sides Feldspar

4 5/1 2.9 29.1 10 :1 O, Si - Non-parallel sides Quartz

5 6/1 1.2 25.3 21 :1 O, Si Al, Mg, Fe Non-parallel sides Mica

6 8/1 0.8 6.2 8 :1 O, Si Al, K Non-parallel sides Feldspar

7 10/1 2.5 32.4 13 :1 O, Si Mg, Ca, Fe Non-parallel sides Actinolite

Aspect 

ratio

It should be noted that the higher resolution of the SEM may increase the number of fibres observed when 
compared with optical microscopy (as specified in the Membrane Filter Method). 
  
Analyst:  
 
Reported: 
 
Approved: 
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Project: 17_0048 

Owner: lab 

Site: Site of Interest 1 

Sample: 17_0048_02 

Type: Default 

ID: 17-00259-3 91903 
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Project: 17_0048 

Owner: lab 

Site: Site of Interest 2 

Sample: 17_0048_02 

Type: Default 

ID: 17-00259-3 91903 
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Project: 17_0048 

Owner: lab 

Site: Site of Interest 4 

Sample: 17_0048_02 

Type: Default 

ID: 17-00259-3 91903 
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Project: 17_0048 

Owner: lab 

Site: Site of Interest 5 

Sample: 17_0048_02 

Type: Default 

ID: 17-00259-3 91903 
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Project: 17_0048 

Owner: lab 

Site: Site of Interest 6 

Sample: 17_0048_02 

Type: Default 

ID: 17-00259-3 91903 
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Project: 17_0048 

Owner: lab 

Site: Site of Interest 8 

Sample: 17_0048_02 

Type: Default 

ID: 17-00259-3 91903 
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 Project: 17_0048 

Owner: lab 

Site: Site of Interest 10 

Sample: 17_0048_02 

Type: Default 

ID: 17-00259-3 91903 
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Client: ARL 
Job number:  17_0275 
Sample: 17_0275_01 
Client ID: 17-02780-1 93254 
Date: 2/03/17 
Analysis: Fibre characterisation by scanning electron microscopy (SEM) with elemental 

analysis by energy dispersive spectroscopy (EDS) 
 
Sample preparation 
The sample was supplied to Microanalysis Australia as a loaded 25 mm diameter MCE membrane. The 
membrane had been cut prior to receipt and only half was received. 
 
A representative sub-sample was cut from the filter membrane of about 6 mm by 6 mm in size and close 
to the centre. The sub-sample was placed on top of a double sided carbon tab before being carbon 
coated. Non-conducting samples require coating prior to SEM analysis to prevent charging whilst being 
analysed by the electron beam. 
 
Analysis 
The sample was analysed using a Carl Zeiss EVO50 scanning electron microscope (SEM) fitted with an 
Oxford INCA X-Max energy dispersive spectrometer (EDS). 
 
EDS is a semi-quantitative technique (at best) on well prepared, optically flat samples. Factors such as 
sample unevenness may adversely bias elemental concentration interpretation. EDS has a spatial 
resolution of ~5 µm meaning spectra from particles less than this size may contain elemental 
concentrations biased by their surroundings. 
 
All images were acquired using backscatter electrons. Image brightness is proportional to average 
atomic number – the brighter the pixel, the higher the atomic number of the element. 
 
Actinolite has the stoichiometric formula Ca2(Fe,Mg)5Si8O22(OH)2.  The relative concentration of elements 
in decreasing order is: O, Si, Fe, Mg, Ca and H (H is not detectable by EDS). Actinolite is an amphibole 
asbestos mineral with a fibrous habit characterised by parallel sided, blocky fibres with irregular 
terminations. 

37 Kensington Street 
East Perth 
WA 6004 
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Summary 
Following NOHSC:3003 “The Membrane Filter Method” (2005), a fibre is countable if its diameter is < 3 
µm and its length is > 5 µm and has an aspect ratio of greater than 3 to 1. Following the DMP document 
“Management of Asbestos in Mining Operations”, Section 9.33.3 a fibre is countable if its diameter is < 1 
µm and its length is > 5 µm. For the purposes of this analysis the NOHSC document definition has been 
used. 
 
A total of 100 images/fields were examined. Each field was approximately 70 µm by 55 µm - a total area 
of 3.85 x 10-3 mm2. 
 
In the 100 images/fields examined, a total of 6 countable fibres were observed. One of the observed 
countable fibres had an elemental composition indicative of actinolite. 
 
A selection of images/fields and associated elemental spectra are reported below. The fields are not 
representative of the 100 fields analysed. The images/fields were reported due to their higher fibre 
count. 
 

Fibre 

#

Image/F

ield #

Diameter 

(µm)

Length 

(µm)

Major 

Elements Minor Elements Morphology

Assigned 

mineralogy

1 3/1 1.1 43.4 39 :1 C, O - Non-parallel sides Organic

2 4/1 1.0 6.4 6 :1 O, Si - Non-parallel sides Quartz

3 5/1 3.3 29.9 9 :1 C, O - Non-parallel sides Organic

4 6/1 0.6 9.3 16 :1 O, Si - Non-parallel sides Quartz

5 7/1 1.7 14.3 8 :1 O, Al, Si - Non-parallel sides Aluminosilicate

6 8/1 1.6 5.8 4 :1 O, Si Mg, Ca, Fe Non-parallel sides Actinolite

7 9/1 0.7 7.9 11 :1 O, Si Al, Na Non-parallel sides Albite

Aspect 

ratio

It should be noted that the higher resolution of the SEM may increase the number of fibres observed 
when compared with optical microscopy (as specified in the Membrane Filter Method). 
  
Analyst:  
  
Reported: 
 
Approved: 
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1. INTRODUCTION 

This document contains a list of workplace exposure standards for airborne contaminants 
(exposure standards) and how to meet your duties under the Work Health and Safety (WHS) Act 
and the WHS Regulations. 

In providing guidance, the word ‘should’ is used in this document to indicate a recommended 
course of action, while ‘may’ is used to indicate an optional course of action. 

This document also includes references to sections of the WHS Act and Regulations which set out 
the legal requirements. These references are not exhaustive. The words ‘must’, ‘requires’ or 
‘mandatory’ indicate a legal requirement exists and must be complied with for you to comply with 
your duties under the WHS Act and Regulations. 

1.1 Who has health and safety duties in relation to exposure standards? 

There are more specific requirements to manage risks under the WHS Regulations, including 
those associated with exposure standards and asbestos. 

Who Duties Provisions 

A person 
who 
conducts a 
business or 
undertaking 

• ensure, so far as is reasonably practicable, workers and other 
people are not exposed to health and safety risks arising from the 
business or undertaking. 

• eliminate health and safety risks so far as is reasonably practicable, 
and if this is not reasonably practicable, minimise those risks so far 
as is reasonably practicable. 

WHS Act  

s 19 

 • manage risks under the WHS Regulations, including those 
associated with using, handling and storing hazardous chemicals 
safely, airborne contaminants and asbestos. 

WHS 
Regulations 

r 48 

 • ensure that no person at the workplace is exposed to a substance 
or mixture in an airborne concentration that exceeds the exposure 
standard for the substance or mixture. 

WHS 
Regulations 

r 49 

 • ensure that air monitoring is carried out to determine the airborne 
concentration of a substance or mixture at the workplace to which 
an exposure standard applies if: 

o the person is not certain on reasonable grounds whether or not 
the airborne concentration of the substance or mixture at the 
workplace exceeds the relevant exposure standard, or 

o monitoring is necessary to determine whether there is a risk to 
health. 

WHS 
Regulations 

r 50 
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Who Duties Provisions 

• ensure that the results of air monitoring carried out above are: 

o recorded, and kept for 30 years after the date the record is made, 
and 

o readily accessible to persons at the workplace who may be 
exposed to the substance or mixture. 

 • ensure that: 

o exposure of a person at the workplace to airborne asbestos is 
eliminated so far as is reasonably practicable, and  

o if it not reasonably practicable to eliminate exposure to airborne 
asbestos—exposure is minimised so far as is reasonably 
practicable. 

• ensure that the exposure standard for asbestos is not exceeded at 
the workplace. 

Note This is not required in an area that is enclosed to prevent the 
release of respirable asbestos fibres and negative pressure is used in 
accordance with Regulation 477. 

WHS 
Regulations 

r 420 

1.2 Further guidance 

Exposure standards do not identify the dividing line between a healthy and unhealthy work 
environment. Natural biological variation and the range of individual susceptibilities mean a small 
number of people may experience adverse health effects below the exposure standard. Sections 
17 and 19 of the WHS Act together require that exposure to substances in the workplace is kept as 
low as is reasonably practicable. 

For further information about the application of exposure standards, see Guidance on the 
interpretation of workplace exposure standards for airborne contaminants1. 

                                                

1 Available on the Safe Work Australia website at www.safeworkaustralia.gov.au 

http://www.safeworkaustralia.gov.au/
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2. INTERPRETATION OF EXPOSURE STANDARDS 

2.1 The meaning of key terms 

Airborne contaminant means a contaminant in the form of a fume, mist, gas, vapour or dust, and 
includes microorganisms. An airborne contaminant of this type is a potentially harmful substance 
that is either not naturally in the air or is present in an unnaturally high concentration and to which 
workers may be exposed in their working environment.  

Breathing zone means a hemisphere of 300 mm radius extending in front of a person’s face and 
measured from the midpoint of an imaginary line joining the ears. 

Exposure standard means an exposure standard in the Workplace Exposure Standard for 
Airborne Contaminants in Appendix A. An exposure standard listed in Appendix A represents the 
airborne concentration of a particular substance or mixture that must not be exceeded. The 
exposure standard can be of three forms: 
a) 8-hour time-weighted average,  
b) peak limitation, and 
c)  short term exposure limit. 

Peak limitation means a maximum or peak airborne concentration of a substance determined 
over the shortest analytically practicable period of time which does not exceed 15 minutes. 

Short term exposure limit (STEL) means the time-weighted average maximum airborne 
concentration of a substance calculated over a 15 minute period. 

8-hour Time-weighted average (TWA) means the maximum average airborne concentration of a 
substance when calculated over an eight-hour working day, for a five-day working week. 

2.2 Adjustment of exposure standards 

To comply with the general duties under the WHS Act and specific duties in the WHS Regulations, 
the following issues should be taken into account when interpreting exposure standards. 

Adjustment of 8-hour Time Weighted Average exposure standards 
Where workers have a working day longer than eight hours or work more than 40 hours a week, 
the person conducting the business or undertaking must determine whether the TWA exposure 
standard needs to be adjusted to compensate for the greater exposure during the longer work shift, 
and decreased recovery time between shifts. 

Peak limitation or Short Term Exposure Limit exposure standards must not be adjusted. 8-Hour 
TWA exposure standards must not be adjusted (increased) for shorter work shifts. 

2.3 Other factors affecting risk 

Not all chemical substances behave the same and therefore some present higher risks to workers 
than others. Factors that increase risks to workers must be considered when managing risks in the 
workplace to comply with duties under the WHS Act and Regulations to ensure, so far as is 
reasonably practicable, the health and safety of workers. 
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Known factors that can increase risks to workers include: 

Skin absorption 
Some substances easily penetrate intact skin and are absorbed into the body. Skin absorption may 
be a significant source of exposure. These substances are given the notation ‘Sk’ in column (5) of 
Appendix A. 

Sensitisation 
Some substances are known to cause sensitisation and create greater risks to sensitised workers. 
These substances are given the notation ’Sen' in column (5) of Appendix A. Sensitised workers 
may also react to levels of the substance below the exposure standard and should not be exposed 
further to the substance. 

Mixtures of substances 
The combined effect of exposure to multiple substances, either simultaneously or sequentially, 
which increase risk to health and safety must be considered. These are shown in Table 1. 

Table 1 Factors to consider when exposed to multiple substances 

Combined effect of 
two or more 
chemicals 

Description 

Independent effects Where toxicological evidence clearly indicates that two or more 
contaminants have totally distinct mechanisms of effect on the body, 
each substance may be separately evaluated against the relevant 
exposure standard. 

Additive effects Where the combined effect of exposure to two or more contaminants 
that have the same target organ or the same mechanism of action give 
a total effect on the body that equals the sum of effects from the 
individual substances. 

Synergism Where both chemicals individually have an effect and where the total 
effect is greater than an additive effect. 

Potentiation Where a chemical enhances the effect of another chemical, or a 
biochemical or physiological effect, for example exposure to ototoxins 
can damage hearing or balance functions of the inner ear. 

2.4 Exposure standards and using excursion limits 

8-Hour Time-Weighted Average (TWA) 
During periods of daily exposure to an airborne contaminant, exposure above this value is 
permitted for short periods, if they are compensated for by equivalent exposures below the 
exposure standard during the working day. If there is a STEL and a TWA exposure standard, the 
STEL must also be observed. 

Short Term Exposure Limit (STEL) 
The STEL is a 15 minute time-weighted average (TWA) exposure limit which must not be 
exceeded at any time during an 8-hour working day, even if the exposure during the full day is less 
than the eight-hour TWA exposure standard. Exposures at the STEL must not be longer than 15 
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minutes and must not be repeated more than four times per day. There must be at least 60 
minutes between successive exposures at the STEL. 
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Peak Limitation 
Peak or peak limitation exposure standards are set for some substances, exposure to which can 
induce acute effects after relatively brief exposure to high concentrations. Excursions above the 
peak limitation exposure standard are not permitted at any time because to do so would expose a 
person above the exposure standard for that substance. 

Although it is recognised there are analytical limitations to the measurement of some substances, 
to comply with ‘peak limitation’ exposure standards, exposure must be determined over the 
shortest analytically practicable period of time. However this period must not exceed 15 minutes. 

2.5 Monitoring exposure 

Under Section 19 of the WHS Act, a person conducting a business or undertaking must ensure, so 
far as is reasonably practicable, that the conditions at the workplace are monitored for the purpose 
of preventing illness or injury of workers. The WHS Regulations also require a person conducting a 
business or undertaking to carry out monitoring for airborne contaminants in certain situations. 

Where monitoring of airborne contaminants is done to estimate a person’s exposure, the 
monitoring must be carried out in the breathing zone of the person. 

2.6 Keeping exposure as low as reasonably practicable 

Section 17 of the WHS Act requires risks to health and safety be eliminated so far as is reasonably 
practicable. If it is not reasonably practicable to eliminate risk, it must be minimised. 

To comply with this duty under the WHS Act, you must ensure that exposure to any hazardous 
chemical, or any substance with an exposure standard, is kept as low as reasonably practicable.  

The information contained in this document and the accompanying Guidance on the Interpretation 
of Workplace Exposure Standard for Airborne Contaminants should allow you to meet this duty. 
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3. LIST OF EXPOSURE STANDARDS 

The list of exposure standards is shown at Appendix A. Information relating to the list is included in 
this section. 

Note that exposure standards are updated from time to time. Please ensure you use the most 
recent version of this publication. 

3.1 Column headings and abbreviations 

Column Item  

(1) Chemical name 

The description of the 
airborne contaminant. 

 

(2) CAS No. 

Chemical Abstracts Service 
Registry Number. 

 

(3) TWA 

Time-weighted average. 

 

Where the words ‘peak 
limitation’ appear in this 
column, the value is the 
peak limitation exposure 
standard. 

ppm 

Parts of vapour or gas per million parts of contaminated 
air by volume. 

mg/m³ 

Milligrams of substance per cubic metre of air. Refer to 
Section 3.3 for more information on the units for 
exposure standards. When an entry is in this column 
only, the value is exact; when listed with a ppm value, it 
is approximate. 

f/mL 

Fibres per millilitre of air as determined by the membrane 
filter method2. 

(4) STEL 

Short term exposure limit. 

ppm and mg/m³ 

(see above) 

(5) Advisory carcinogen 
category 

Category 1A (Carc. 1A) 

Known to have carcinogenic potential for humans. 

Category 1B (Carc. 1B) 

Presumed to have carcinogenic potential for humans. 

Category 2 (Carc. 2) 

Suspected human carcinogen. 

                                                

2 National Occupational Health and Safety Commission, Guidance Note on the Membrane Filter Method for Estimating 
Airborne Asbestos Fibres 2nd Edition [NOHSC:3003(2005)]. 
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(6) Other advisory 
information 

This column indicates 
whether the contaminant 
can be absorbed through 
the skin and/or is a 
sensitiser. 

Sk 
Absorption through the skin may be a significant source 
of exposure. 

Sen 
Respiratory and/or Skin Sensitiser. 

 Notes See section 3.2 for the meaning of some notes. 

3.2 Notes 

(a) This value is for inhalable dust containing no asbestos and < 1% crystalline silica. 

(b) Fibres longer than 5 µm, width less than 3 µm and with an aspect ratio of not less than 3:1, 
as measured by the membrane filter method, at 400-650X magnification phase contrast 
illumination. 

(c) Lint free dust as measured by the vertical elutriator for cotton dust sampler described in the 
Transactions of the National Conference on Cotton Dust and Health 1970, North Carolina 
University Press, Chapel Hill, pp. 33-43, 1971. 

(d) For the two substances marked with this footnote (benomyl and sodium azide), the 
exposure standards are established as gravimetric (mg/m³) values and converted into 
volumetric values. 

(e) Containing no asbestos and < 1% crystalline silica. 

(f) Exposure standard is under review. 

(g) Some compounds in these groups are classified as carcinogenic or as sensitisers. Check 
individual classification details on the safety data sheet for information on classification. 

(h) Man-Made Mineral Fibres (MMVF) with random orientation, alkaline oxide and alkali earth 
oxide (Na2O+K2O+CaO+ MgO+BaO) content less or equal to 18% by weight. 

(i) As described in IARC Monographs on the Evaluation of Carcinogenic Risks to Humans, 
Volume 81, Man-Made Vitreous Fibres, pp. 45-54, 2002, IARCPress, Lyon, France3. 

(j) Where almost all the airborne material is fibrous MMVF, an inhalable dust exposure 
standard of 2 mg/m3 (8 hour TWA) must also be applied to minimise mechanical irritation 
from largely non-respirable fibre. This inhalable standard is not to take precedence over the 
respirable fibre standard, where applicable. For those applications where MMVF is 
combined with other material such that the proportion of respirable fibres is extremely low 
or is difficult to measure because of the larger portion of non-fibrous MMVF material, it is 
appropriate to apply the exposure standard for nuisance dusts of 10 mg/m3, measured as 
inhalable dust (8 hour TWA). 

                                                

3 This monograph is available from: http://monographs.iarc.fr/ENG/Monographs/vol81/index.php. 

http://monographs.iarc.fr/ENG/Monographs/vol81/index.php
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(k) MMVF with random orientation, alkaline oxide and alkali earth oxide 
(Na2O+K2O+CaO+MgO+BaO) content greater than 18% by weight. 

(l) Any MMVF which have not been tested according to the test protocol Methods for the 
Determination of the Hazardous Properties for Human Health of Man Made Mineral Fibres, 
April 19994 and Note Q in EC Regulation No. 1272/2008 page 353/335 (CLP regulations) 
or fibres which have been tested and failed to comply with these tests. 

(m) Any MMVF which have been tested according to the test protocol Methods for the 
Determination of the Hazardous Properties for Human Health of Man Made Mineral Fibres 
April 1999 and Note Q in EC Regulation No. 1272/2008 page 353/335 and found to comply 
with these tests. 

(n) Any MMVF that meet the requirements of Note Q in EC Regulation No. 1272/2008 page 
353/335 are exempted from mandatory classification in the European Union as a 
carcinogen under the Globally Harmonized System for Classification and Labelling of 
Chemicals (GHS). Note IARC has classified mineral wools (glass wool, rock wool (stone 
wool), slag wool and continuous glass filament) as IARC Category 3: not classifiable as to 
carcinogenicity in humans. 

(o) Any MMVF that meet the requirements of Note R in Regulation EC No. 1272/2008 page 
353/335 are exempted from mandatory classification as a carcinogen under the GHS in the 
European Union. 

3.3  Units for exposure standards 

The airborne concentrations of gases, vapours and particulate contaminants are expressed 
gravimetrically as milligrams of substance per cubic metre of air, (mg/m3). For gases and vapours 
the concentration is also indicated in parts per million (ppm) by volume. Note there are some 
exceptions. Where both gravimetric and volumetric values are given, the volumetric (ppm) value is 
exact and should be used as it is not affected by changes in temperature and pressure. 

Because the gravimetric units of mg/m3 are affected by temperature and pressure variations, all 
exposure standards are expressed relative to standard conditions of 25ºC and 1 atmosphere 
pressure (101.3 kPa). 

The following conversion formula can be used to convert from ppm to mg/m3. 

𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑖𝑛 𝑚𝑔/𝑚3 =
𝑀𝑜𝑙𝑒𝑐𝑢𝑙𝑎𝑟 𝑤𝑒𝑖𝑔ℎ𝑡 × 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑖𝑛 𝑝𝑝𝑚

24.4
 

where 24.4 is the molar volume of a gas in litres at 25°C and 101.3 kPa 

TWA values for gravimetric (mg/m3) exposure standards are for the inhalable fraction unless noted 
as respirable dust. 

3.4 Advisory carcinogen and sensitisation classifications 

Chemical substances which have workplace exposure standards under the WHS regulations and 
are also classified as known, presumed or suspected carcinogens or are known respiratory or skin 
sensitisers according to the criteria of the Globally Harmonized System of Classification and 
Labelling of Chemicals (GHS) are identified in the list of exposure standards in Appendix A. 

                                                

4 Source: http://tsar.jrc.ec.europa.eu/documents/Testing-Methods/mmmfweb.pdf. 

http://tsar.jrc.ec.europa.eu/documents/Testing-Methods/mmmfweb.pdf
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The carcinogen and sensitisation classifications in Appendix A are taken from the European 
Union’s Annex VI to Regulation (EC) No 1272/20085. Annex VI includes lists of GHS classification 
information for certain substances or groups of substances. These classifications are legally 
binding within the European Union. 

Classifications are provided in this document for information only so a person conducting a 
business or undertaking and workers can take action to minimise exposure. Under the WHS 
regulations, it is the classification criteria which must be complied with and it is the duty of the 
manufacturer or importer of a hazardous chemical to ensure it is correctly classified against those 
criteria. Classifications may become out-dated and incorrect where new information about a 
substance’s hazards becomes available. The absence of notation in these columns does not 
guarantee that the chemical does not pose a carcinogenicity or sensitisation hazard. Additional 
hazard classes and categories not listed in this document may also apply. 

The three categories of carcinogens under the GHS are described below. 

(a) Carcinogenicity Category 1A – Known to have carcinogenic potential for humans. 
The classification of a chemical into this category is based largely on human evidence from 
studies that have established a causal relationship between human exposure and the 
development of cancer. 

(b) Carcinogenicity Category 1B – Presumed to have a carcinogenic potential for humans. 
The classification of a substance into this category is based largely on animal evidence where 
there is sufficient evidence to demonstrate carcinogenicity in animals or where there is limited 
evidence of carcinogenicity in humans and animals. 

(c) Carcinogenicity Category 2 – Suspected human carcinogen. 
The classification of a chemical into this category is on the basis of evidence from human and 
animal studies, where the evidence is not sufficiently convincing to place the chemical into 
Category 1 or from limited evidence of carcinogenicity in human or animal studies. 

There are two categories of sensitiser in the GHS as below: 

(a) Respiratory Sensitiser – A substance that leads to hypersensitivity of the airways after being 
inhaled. 

(b) Skin Sensitiser – A substance that leads to an allergic response after skin contact. 
 
                                                

5 Source: http://esis.jrc.ec.europa.eu/index.php?PGM=cla. 

http://esis.jrc.ec.europa.eu/index.php?PGM=cla
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APPENDIX A – LIST OF EXPOSURE STANDARDS 

(1)  (2) (3) (4) (5) (6)  

Chemical name Synonym CAS No. 
TWA 
(ppm) 

TWA 
(mg/m3) 

STEL 
(ppm) 

STEL 
(mg/m3) 

Advisory 
carcinogen 
category 

Other 
advisory 
information 

Notes 

Acetaldehyde  75-07-0 20 36 50 91 Carc. 2  -  
Acetic acid  64-19-7 10 25 15 37 - -  
Acetic anhydride  108-24-7 5 Peak 

limitation 
21 Peak 
limitation 

- - - -  

Acetone  67-64-1 500 1185 1000 2375 - -  
Acetonitrile  75-05-8 40 67 60 101 - Sk  
Acetylsalicylic acid Aspirin 50-78-2 - 5 - - - -  
Acrolein Acrylaldehyde 107-02-8 0.1 0.23 0.3 0.69 - -  
Acrylamide  79-06-1 - 0.03 - - Carc. 1B Sk:Sen  
Acrylic acid  79-10-7 2 5.9 - - - Sk  
Acrylonitrile Vinyl cyanide 107-13-1 2 4.3 - - Carc. 1B Sk:Sen  
Aldrin  309-00-2 - 0.25 - - Carc. 2 Sk  
Allyl alcohol  107-18-6 2 4.8 4 9.5 - Sk  
Allyl chloride 3-Chloro-1-propene 107-05-1 1 3 2 6 Carc. 2 -  
Allyl glycidyl ether (AGE) AGE 

Allyl 2,3-epoxypropyl ether 
106-92-3 5 23 10 47 Carc. 2 Sk:Sen  

Allyl propyl disulfide  2179-59-1 2 12 3 18 - -  
alpha-Alumina (Al2O3)  1344-28-1 See Aluminium oxide  

Aluminium (metal dust)  7429-90-5 - 10 - - - -  
Aluminium (welding fumes) 
(as Al) 

 7429-90-5 - 5 - - - -  

Aluminium oxide  1344-28-1 - 10 - - - - (a) 
Aluminium, alkyls (NOC) (as 
Al) 

 7429-90-5 - 2 - - - -  

Aluminium, pyro powders (as 
Al) 

 7429-90-5 - 5 - - - -  

Aluminium, soluble salts (as 
Al) 

 7429-90-5 - 2 - - - -  

2-Aminopyridine 2-Pyridylamine 504-29-0 0.5 2 - - - -  
Amitrole 3-Amino-1,2,4-triazole 61-82-5 - 0.2 - - - -  
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(1)  (2) (3) (4) (5) (6)  

Chemical name Synonym CAS No. 
TWA 
(ppm) 

TWA 
(mg/m3) 

STEL 
(ppm) 

STEL 
(mg/m3) 

Advisory 
carcinogen 
category 

Other 
advisory 
information 

Notes 

Ammonia  7664-41-7 25 17 35 24 - -  
Ammonium chloride (fume)  12125-02-9 - 10 - 20 - -  
Ammonium 
perfluorooctanoate 

 3825-26-1 - 0.1 - - - -  

Ammonium persulfate Ammonium persulphate 7727-54-0 - 0.01 Peak 
Limitation 

- - - Sen  

Ammonium sulphamate Ammate 7773-06-0 - 10 - - - -  
Amosite  12172-73-5 0.1 f/mL  - - - Carc. 1A - See 

Asbestos 
(b) 

n-Amyl acetate Pentyl acetate 628-63-7 50 270 100 541 - -  
sec-Amyl acetate 1-Methylbutyl acetate 626-38-0 50 270 100 541 - -  
Aniline & homologues  62-53-3 2 7.6 - - Carc. 2 Sk:Sen  
Anisidine (o-, p- isomers) Methoxyaniline 29191-52-4 0.1 0.5 - - Carc. 1B Sk  
Antimony & compounds (as 
Sb) 

 7440-36-0 - 0.5 - - - -  

Antimony trioxide, handling 
and use (as Sb) 

 1309-64-4 - 0.5 - - Carc. 2 -  

ANTU 1-Naphthylthiourea 86-88-4 - 0.3 - - Carc. 2 -  
Arsenic & soluble 
compounds (as As) 

  - 0.05 - - See Notes - (g) 

Arsine  7784-42-1 0.05 0.16 - - - -  
Asbestos  1332-21-4       (b) 

Amosite  12172-73-5 0.1 f/mL - - - Carc. 1A - (b) 
Chrysotile  12001-29-5 0.1 f/mL - - - Carc. 1A - (b) 
Crocidolite  12001-28-4 0.1 f/mL - - - Carc. 1A - (b) 
Other forms of asbestos   0.1 f/mL - - - Carc. 1A - (b) 
Any mixture of these, or 
where the composition is 
unknown 

  0.1 f/mL - - - Carc. 1A - (b) 

Atrazine  1912-24-9 - 5 - - - Sen  
Azinphos-methyl Guthion 86-50-0 - 0.2 - - - Sk:Sen  
Barium sulphate  7727-43-7 - 10 - - - - (a) 
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(1)  (2) (3) (4) (5) (6)  

Chemical name Synonym CAS No. 
TWA 
(ppm) 

TWA 
(mg/m3) 

STEL 
(ppm) 

STEL 
(mg/m3) 

Advisory 
carcinogen 
category 

Other 
advisory 
information 

Notes 

Barium, soluble compounds 
(as Ba) 

  - 0.5 - - - -  

Benomyl Benlate 17804-35-2 0.84 10 - - - Sen (d) 
Benzene  71-43-2 1 3.2 - - Carc. 1A -  
Benzoyl peroxide Dibenzoyl peroxide 94-36-0 - 5 - - - Sen  
Benzyl chloride alpha-Chlorotoluene 100-44-7 1 5.2 - - - -  
Beryllium & compounds   - 0.002 - - See Notes (g) 
Biphenyl Diphenyl 

Phenylbenzene 
92-52-4 0.2 1.3 - - - -  

Bismuth telluride Dibismuth tritelluride 1304-82-1 - 10 - - - -  
Bismuth telluride, Se-doped  1304-82-1 - 5 - - - -  
Bitumen fumes Asphalt (petroleum) 8052-42-4 - 5 - - - -  
Borates, tetra, sodium salts 
(anhydrous) 

Disodium tetraborate 
anhydrous 

1330-43-4 - 1 - - - -  

Borates, tetra, sodium salts 
(decahydrate) 

Disodium tetraborate 
decahydrate 
Borax 

1303-96-4 - 5 - - - -  

Borates, tetra, sodium salts 
(pentahydrate) 

Disodium tetraborate 
pentahydrate 

12179-04-3 - 1 - - - -  

Boron oxide Diboron trioxide 1303-86-2 - 10 - - - -  
Boron tribromide  10294-33-4 1 Peak 

limitation 
10 Peak 
limitation 

- - - -  

Boron trifluoride  7637-07-2 1 Peak 
limitation 

2.8 Peak 
limitation 

- - - -  

Bromacil  314-40-9 1 11 - - - -  
Bromine  7726-95-6 0.1 0.66 0.3 2 - -  
Bromine pentafluoride  7789-30-2 0.1 0.72 - - - -  
Bromoform Tribromomethane 75-25-2 0.5 5.2 - - - Sk  
1,3-Butadiene   106-99-0 10 22 - - Carc. 1A -  
Butane  106-97-8 800 1900 - - - -  
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(1)  (2) (3) (4) (5) (6)  

Chemical name Synonym CAS No. 
TWA 
(ppm) 

TWA 
(mg/m3) 

STEL 
(ppm) 

STEL 
(mg/m3) 

Advisory 
carcinogen 
category 

Other 
advisory 
information 

Notes 

2-Butoxyethanol Butyl cellosolve 
Butyl glycol 
Ethylene glycol monobutyl 
ether 
Glycol monobutyl ether 

111-76-2 20 96.9 50 242 - Sk  

2-Butoxyethyl acetate  112-07-2 20 133 50 333 - Sk  
n-Butyl acetate  123-86-4 150 713 200 950 - -  
sec-Butyl acetate  105-46-4 200 950 - - - -  
tert-Butyl acetate  540-88-5 200 950 - - - -  
n-Butyl acrylate Acrylic acid, n-butyl ester 

n-Butyl 2-propenoate 
141-32-2 1 5 5 26 - Sen  

n-Butyl alcohol n-Butanol 71-36-3 50 Peak 
limitation 

152 Peak 
limitation 

- - - Sk  

sec-Butyl alcohol sec-Butanol 
Butan-2-ol 

78-92-2 100 303 - - - -  

tert-Butyl alcohol tert-Butanol 
2-Methylpropan-2-ol 

75-65-0 100 303 150 455 - -  

tert-Butyl chromate (as CrO3)  1189-85-1 - 0.1 Peak 
limitation 

- - - Sk  

n-Butyl glycidyl ether (BGE) 1-Butoxy-2,3-epoxypropane 
Butyl-2,3-epoxypropyl ether 
BGE 

2426-08-6 25 133 - - Carc. 2 Sen  

n-Butyl lactate  138-22-7 5 30 - - - -  
Butyl mercaptan Butanethiol 109-79-5 0.5 1.8 - - - -  
Butylamine  109-73-9 5 Peak 

limitation 
15 Peak 
limitation 

- - - Sk  

o-sec-Butylphenol  89-72-5 5 31 - - - Sk  
p-tert-Butyltoluene  98-51-1 10 61 20 121 - -  
Cadmium and compounds 
(as Cd) 

  - 0.01 - - See Notes - (g) 

Caesium hydroxide Cesium hydroxide 21351-79-1 - 2 - - - -  
Calcium carbonate Limestone 

Marble 
Whiting 

471-34-1 - 10  - - - - (a) 

Calcium cyanamide Calcium carbimide 156-62-7 - 0.5 - - - -  
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(1)  (2) (3) (4) (5) (6)  

Chemical name Synonym CAS No. 
TWA 
(ppm) 

TWA 
(mg/m3) 

STEL 
(ppm) 

STEL 
(mg/m3) 

Advisory 
carcinogen 
category 

Other 
advisory 
information 

Notes 

Calcium hydroxide  1305-62-0 - 5 - - - -  
Calcium oxide  1305-78-8 - 2 - - - -  
Calcium silicate  1344-95-2 - 10  - - - - (a) 
Calcium sulphate Gypsum 

Plaster of Paris 
7778-18-9 - 10  - - - - (a) 

Camphor, synthetic Bornan-2-one 76-22-2 2 12 3 19 - -  
e-Caprolactam 
(dust and vapour) 

1,6-Hexanelactam 
Hexahydro-2H-azepin-2-one 

105-60-2 - 10 - 20 - -  

Caprolactam (dust)  105-60-2 - 1 - 3 - -  
Captafol Difolatan 2425-06-1 - 0.1 - - Carc. 1B Sk:Sen  
Captan  133-06-2 - 0.5 - - Carc. 2 Sk:Sen  
Carbaryl Sevin 63-25-2 - 5 - - Carc. 2 -  
Carbofuran Furadan 1563-66-2 - 0.1 - - - -  
Carbon black  1333-86-4 - 3 - - - -  
Carbon dioxide  124-38-9 5000 9000 30000 54000 - -  
Carbon dioxide in coal mines  124-38-9 12500 22500 30000 54000 - -  
Carbon disulphide  75-15-0 10 31 - - - Sk  
Carbon monoxide  630-08-0 30 34  - -  -  
Carbon tetrabromide Tetrabromomethane 558-13-4 0.1 1.4 0.3 4.1 - -  
Carbon tetrachloride Tetrachloromethane 56-23-5 0.1 0.63 - - Carc. 2 Sk  
Carbonyl fluoride  353-50-4 2 5.4 5 13 - -  
Catechol Pyrocatechol 

o-Dihydroxybenzene 
120-80-9 5 23 - - - -  

Cellulose (paper fibre)  9004-34-6 - 10  - - - - (a) 
Chlordane  57-74-9 - 0.5 - - Carc. 2 Sk  
Chlorinated camphene Camphechlor 8001-35-2 - 0.5 - 1 Carc. 2 Sk  
Chlorinated diphenyl oxide  31242-93-0 - 0.5 - - - -  
Chlorine  7782-50-5 1 Peak 

limitation 
3 Peak 
limitation 

- - - -  

Chlorine dioxide  10049-04-4 0.1 0.28 0.3 0.83 - -  
Chlorine trifluoride  7790-91-2 0.1 Peak 

limitation 
0.38 Peak 
limitation 

- - - -  
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(1)  (2) (3) (4) (5) (6)  

Chemical name Synonym CAS No. 
TWA 
(ppm) 

TWA 
(mg/m3) 

STEL 
(ppm) 

STEL 
(mg/m3) 

Advisory 
carcinogen 
category 

Other 
advisory 
information 

Notes 

1-Chloro-1-nitropropane  600-25-9 2 10 - - - -  
Chloroacetaldehyde  107-20-0 1 Peak 

limitation 
3.2 Peak 
limitation 

- - Carc. 2 -  

Chloroacetone  78-95-5 1 Peak 
limitation 

3.8 Peak 
limitation 

- - - Sk  

alpha-Chloroacetophenone Phenacyl chloride 532-27-4 0.05 0.32 - - - -  
Chloroacetyl chloride Chloroacetic acid chloride 79-04-9 0.05 0.23 0.15 0.69 - Sk  
Chlorobenzene  108-90-7 10 46 - - - -  
o-Chlorobenzylidene 
malononitrile 

 2698-41-1 0.05 Peak 
limitation 

0.39 Peak 
limitation 

- - - Sk  

Chlorobromomethane Bromochloromethane 74-97-5 200 1060 - - - -  
Chlorodifluoromethane Difluorochloromethane 

Fluorocarbon 22 (Freon 22) 
75-45-6 1000 3540 - - - -  

Chloroform Trichloromethane 67-66-3 2 10 - - Carc. 2 Sk  
bis(Chloromethyl) ether   542-88-1 0.001 0.005 - - Carc. 1A -  
Chloropentafluoroethane Fluorocarbon 115 (Freon 

115) 
76-15-3 1000 6320 - - - -  

Chloropicrin Trichloronitromethane 76-06-2 0.1 0.67 - - - -  
beta-Chloroprene 2-Chloro-1,3-butadiene 126-99-8 10 36 - - Carc. 1B Sk  
2-Chloropropionic acid  598-78-7 0.1 0.44 - - - Sk  
o-Chlorostyrene  2039-87-4 50 283 75 425 - -  
Chlorosulphonic acid  7790-94-5 0.209 1 - - - -  
o-Chlorotoluene  95-49-8 50 259 - - - -  
Chlorpyrifos Dursban 2921-88-2 - 0.2 - - - Sk  
Chromium (II) compounds 
(as Cr) 

  - 0.5 - - - -  

Chromium (III) compounds 
(as Cr) 

  - 0.5 - - - -  

Chromium (metal)  7440-47-3 - 0.5 - - - -  
Chromium (VI) compounds 
(as Cr), certain water 
insoluble 

  - 0.05 - - Carc. 1A Sen  
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(1)  (2) (3) (4) (5) (6)  

Chemical name Synonym CAS No. 
TWA 
(ppm) 

TWA 
(mg/m3) 

STEL 
(ppm) 

STEL 
(mg/m3) 

Advisory 
carcinogen 
category 

Other 
advisory 
information 

Notes 

Chromium (VI) compounds 
(as Cr), water soluble 

  - 0.05 - - - Sen   

Chrysotile  12001-29-5 0.1 f/mL - - - Carc. 1A - See 
Asbestos 
(b) 

Clopidol Coyden 2971-90-6 - 10 - - - -  
Coal dust (containing < 5% 
quartz) (respirable dust) 

   - 3  - - - -  

Coal tar pitch volatiles (as 
benzene solubles) 

 65996-93-2 - 0.2 - - Carc. 1B -  

Cobalt carbonyl (as Co)  10210-68-1 - 0.1 - - - Sen  
Cobalt hydrocarbonyl (as 
Co) 

 16842-03-8 - 0.1 - - - Sen  

Cobalt, metal dust & fume 
(as Co) 

 7440-48-4 - 0.05 - - - Sen  

Copper (fume)  7440-50-8 - 0.2 - - - -  
Copper, dusts & mists (as 
Cu) 

 7440-50-8 - 1 - - - -  

Cotton dust, raw    - 0.2 - - - - (c) 
Cresol, all isomers  1319-77-3 5 22 - - - Sk  
Cristobalite (respirable dust)  14464-46-1 - 0.1 - - - - See Silica – 

Crystalline 
Crocidolite  12001-28-4 0.1 f/mL  - - - Carc. 1A - See 

Asbestos 
(b) 

Crotonaldehyde trans-But-2-enal 4170-30-3 2 5.7 - -  -  
Crufomate  299-86-5 - 5 - - - -  
Cumene Isopropyl benzene 98-82-8 25 125 75 375 - Sk  
Cyanamide  420-04-2 - 2 - - - Sen  
Cyanides (as CN)  151-50-8 - 5 - - - Sk  
Cyanogen Oxalonitrile 460-19-5 10 21 - - - -  
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(1)  (2) (3) (4) (5) (6)  

Chemical name Synonym CAS No. 
TWA 
(ppm) 

TWA 
(mg/m3) 

STEL 
(ppm) 

STEL 
(mg/m3) 

Advisory 
carcinogen 
category 

Other 
advisory 
information 

Notes 

Cyanogen chloride  506-77-4 0.3 
Peak 
limitation 

0.75 
Peak 
limitation 

- - - -  

Cyclohexane  110-82-7 100 350 300 1050 - -  
Cyclohexanol  108-93-0 50 206 - - - Sk  
Cyclohexanone Anone 108-94-1 25 100 - - - Sk  
Cyclohexene  110-83-8 300 1010 - - - -  
Cyclohexylamine Aminocyclohexane 108-91-8 10 41 - -  -  
Cyclonite RDX 

Hexahydro-1,3,5-trinitro-
1,3,5-triazine 

121-82-4 - 1.5 - - - Sk  

Cyclopentadiene  542-92-7 75 203 - - - -  
Cyclopentane  287-92-3 600 1720 - - - -  
Cyhexatin Plictran 

Tricyclohexyltin hydroxide 
13121-70-5 - 5 - - - -  

2,4-D 2,4-Dichlorophenoxyacetic 
acid 

94-75-7 - 10 - - - Sen  

DDT (Dichlorodiphenyl-
trichloroethane) 

p,p-Dichlorodiphenyl 
trichloroethane 
2,2-bis(p-Chlorophenyl)-
1,1,1 trichloroethane 
1,1,1-Trichlorobis 
(chlorophenyl) ethane 

50-29-3 - 1 - - Carc. 2 -  

Decaborane  17702-41-9 0.05 0.25 0.15 0.75 - Sk  
Demeton Systox 8065-48-3 0.01 0.11 - - - Sk  
Diacetone alcohol 4-Hydroxy-4-methyl-2-

pentanone 
123-42-2 50 238 - - - -  

Diatomaceous earth 
(uncalcined) 

 61790-53-2 - 10 - - - - See Silica – 
Amorphous 
(a) 

Diazinon  333-41-5 - 0.1 - - - Sk  
Diazomethane  334-88-3 0.2 0.34 - - Carc. 1B -  
Diborane  19287-45-7 0.1 0.11 - - - -  
Dibutyl phenyl phosphate  2528-36-1 0.3 3.5 - - - Sk  
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(1)  (2) (3) (4) (5) (6)  

Chemical name Synonym CAS No. 
TWA 
(ppm) 

TWA 
(mg/m3) 

STEL 
(ppm) 

STEL 
(mg/m3) 

Advisory 
carcinogen 
category 

Other 
advisory 
information 

Notes 

Dibutyl phosphate Dibutyl hydrogen phosphate 107-66-4 1 8.6 2 17 - -  
Dibutyl phthalate  84-74-2 - 5 - - Repr. 1B -  
2-N-Dibutylaminoethanol  N,N-Di-n-butylaminoethanol 102-81-8 2 14 - - - Sk  
1,1-Dichloro-1-nitroethane  594-72-9 2 12 - - - -  
1,3-Dichloro-5,5-dimethyl 
hydantoin 

 118-52-5 - 0.2 - 0.4 - -  

Dichloroacetylene  7572-29-4 0.1 Peak 
limitation 

0.39 Peak 
limitation 

- - Carc. 2 -  

o-Dichlorobenzene  95-50-1 25 150 50 301 - -  
p-Dichlorobenzene  106-46-7 25 150 50 300 Carc. 2 -  
Dichlorodifluoromethane Difluorochloromethane 

Fluorocarbon 12 (Freon 12) 
75-71-8 1000 4950 - - - -  

1,1-Dichloroethane Ethylidene chloride 75-34-3 100 412 - - - Sk  
Dichloroethyl ether bis-(2-Chloroethyl)-ether 111-44-4 5 29 10 58 Carc. 2 Sk  
1,2-Dichloroethylene Acetylene dichloride 540-59-0 200 793 - - - -  
Dichlorofluoromethane Fluorocarbon 21 (Freon 21) 

Fluorodichloromethane 
75-43-4 10 42 - - - -  

Dichloropropene gamma-Chloroallyl chloride 542-75-6 1 4.5 - -  Sk:Sen  
2,2-Dichloropropionic acid Dalapon 75-99-0 1 5.8 - - - -  
Dichlorotetrafluoroethane Cryofluorane 

Fluorocarbon 114 (Freon 
114) 
R-114 
Tetrafluoro dichloroethane 

76-14-2 1000 6990 - - - -  

Dichlorvos (DDVP) DDVP 62-73-7 0.1 0.9 - - - Sk:Sen  
Dicrotophos Bidrin 141-66-2 - 0.25 - - - Sk  
Dicyclopentadiene  77-73-6 5 27 - - - -  
Dicyclopentadienyl iron Ferrocene 102-54-5 - 10 - - - -  
Dieldrin  60-57-1 - 0.25 - - Carc. 2 Sk  
Diethanolamine  2,2’-Iminodiethanol 111-42-2 3 13 - - - -  
Diethyl ketone 3-Pentanone 96-22-0 200 705 - - - -  
Diethyl phthalate  84-66-2 - 5 - - - -  
Diethylamine  109-89-7 10 30 25 75 - -  
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(1)  (2) (3) (4) (5) (6)  

Chemical name Synonym CAS No. 
TWA 
(ppm) 

TWA 
(mg/m3) 

STEL 
(ppm) 

STEL 
(mg/m3) 

Advisory 
carcinogen 
category 

Other 
advisory 
information 

Notes 

2-Diethylaminoethanol  100-37-8 10 48 - - - Sk  
Diethylene triamine 2,2’-Diaminodiethylamine 

1,4,7-Tri-(aza)-heptane 
111-40-0 1 4.2 - - - Sk:Sen  

Difluorodibromomethane Dibromodifluoromethane 75-61-6 100 858 - - - -  
Diglycidyl ether (DGE) DGE 

bis(2,3-Epoxy propyl) ether 
2238-07-5 0.1 0.53 - - - -  

Diisobutyl ketone 2,6-Dimethyl-4-heptanone 108-83-8 25 145 - - - -  
Diisopropylamine  108-18-9 5 21 - - - Sk  
Dimethyl acetamide  127-19-5 10 36 - -  Sk  
Dimethyl ether  115-10-6 400 760 500 950 - -  
Dimethyl sulphate  77-78-1 0.1 0.52 - - Carc. 1B Sk:Sen  
Dimethylamine  124-40-3 2 3.8 6 11 - -  
Dimethylaminoethanol  108-01-0 2 7.4 6 22 -   
N,N-Dimethylaniline  121-69-7 5 25 10 50 Carc. 2 Sk  
N,N-Dimethylethylamine N,N-Dimethylethanamine 598-56-1 10 30 15 45 - -  
Dimethylformamide  68-12-2 10 30 - -  Sk  
1,1-Dimethylhydrazine  57-14-7 0.01 0.025 - - Carc. 1B Sk  
Dimethylphthalate  131-11-3 - 5 - - - -  
Dinitolmide 3,5-Dinitro-o-toluamide 

Zoalene 
148-01-6 - 5 - - - -  

m-Dinitrobenzene  99-65-0 0.15 1 - - - Sk  
o-Dinitrobenzene  528-29-0 0.15 1 - - - Sk  
p-Dinitrobenzene  100-25-4 0.15 1 - - - Sk  
Dinitro-o-cresol DNOC 

2-Methyl-4,6-dinitrophenol 
534-52-1 - 0.2 - -  Sk:Sen  

Dinitrotoluene  25321-14-6 - 1.5 - - Carc. 1B Sk  
1,4-Dioxane Diethylene dioxide 123-91-1 10 36 - - Carc. 2 Sk  
Dioxathion Delnav 78-34-2 - 0.2 - - - Sk  
Diphenylamine  122-39-4 - 10 - - - -  
Dipropyl ketone 4-Heptanone 123-19-3 50 233 - - - -  
Diquat Diquat dibromide (ISO) 85-00-7 - 0.5 - - - Sen  
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(1)  (2) (3) (4) (5) (6)  

Chemical name Synonym CAS No. 
TWA 
(ppm) 

TWA 
(mg/m3) 

STEL 
(ppm) 

STEL 
(mg/m3) 

Advisory 
carcinogen 
category 

Other 
advisory 
information 

Notes 

Di-sec-octyl phthalate DOP 
Di (2-ethylhexyl) phthalate 
bis(2-Ethylhexyl) phthalate 

117-81-7 - 5 - 10 - -  

Disulfiram Tetraethyl thiuram disulphide 97-77-8 - 2 - - - Sen  
Disulfoton Disyston 298-04-4 - 0.1 - - - -  
2,6-Di-tert-butyl-p-cresol  128-37-0 - 10 - - - -  
Diuron  330-54-1 - 10 - - Carc. 2 -  
Divinyl benzene  1321-74-0 10 53 - - - -  
Emery (dust)   1302-74-5 - 10  - - - - (a) 
Endosulfan Thiodan 115-29-7 - 0.1 - - - Sk  
Endrin  72-20-8 - 0.1 - - - Sk  
Enflurane 2-Chloro-1,1,2-trifluoroethyl 

difluoromethyl ether 
13838-16-9 0.5 3.8 - - - -  

Epichlorohydrin 1-Chloro-2,3-epoxy-propane 106-89-8 2 7.6 - - Carc. 1B Sk:Sen  
EPN O-Ethyl-O-(4-nitrophenyl) 

phenylthiophosphonate 
2104-64-5 - 0.5 - - - Sk  

Ethanolamine 2-Aminoethanol 141-43-5 3 7.5 6 15 - -  
Ethion Nialate 563-12-2 - 0.4 - - - Sk  
2-Ethoxyethanol Ethyl glycol 

Ethylene glycol, monoethyl 
ether 
Glycol, monoethyl ether 
Cellosolve 

110-80-5 5 18 - - - Sk  

2-Ethoxyethyl acetate Cellosolve acetate 
Glycol, monoethyl ether 
acetate 
Ethylene glycol, monoethyl 
ether acetate 
Ethyl glycol acetate 

111-15-9 5 27 - - - Sk  

Ethyl acetate Acetic acid ethyl ester 
Acetic ester 

141-78-6 200 720 400 1440 - -  

Ethyl acrylate Acrylic acid,ethyl ester 140-88-5 5 Peak 
limitation 

20 Peak 
limitation 

- - - Sen  

Ethyl alcohol Ethanol 64-17-5 1000 1880 - - - -  
Ethyl benzene  100-41-4 100 434 125 543 - -  
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(1)  (2) (3) (4) (5) (6)  

Chemical name Synonym CAS No. 
TWA 
(ppm) 

TWA 
(mg/m3) 

STEL 
(ppm) 

STEL 
(mg/m3) 

Advisory 
carcinogen 
category 

Other 
advisory 
information 

Notes 

Ethyl bromide Bromoethane 74-96-4 5 22 - - Carc. 2 Sk  
Ethyl butyl ketone 3-Heptanone 106-35-4 50 234 - - - -  
Ethyl chloride Chloroethane 75-00-3 1000 2640 - - Carc. 2 -  
Ethyl ether Diethyl ether 60-29-7 400 1210 500 1520 - -  
Ethyl formate Formic acid, ethyl ester 109-94-4 100 303 - - - -  
Ethyl mercaptan Ethanethiol 75-08-1 0.5 1.3 - - - -  
Ethyl silicate Tetraethyl orthosilicate 78-10-4 10 85 - - - -  
Ethylamine  75-04-7 2 3.8 6 11 - -  
Ethylene chlorohydrin 2-Chloroethanol 107-07-3 1 Peak 

limitation 
3.3 Peak 
limitation 

- - - Sk  

Ethylene dichloride 1,2-Dichloroethane 107-06-2 10 40 - - Carc. 1B -  
Ethylene glycol (particulate) Ethane-1,2-diol 107-21-1 - 10 - - - Sk  
Ethylene glycol (vapour) Ethane-1,2-diol 107-21-1 20 52 40 104 - Sk  
Ethylene glycol dinitrate Ethylene dinitrate 

Glycol dinitrate 
Nitroglycol 
EGDN 

628-96-6 0.05 0.31 - - - Sk  

Ethylene oxide Oxirane 75-21-8 1 1.8 - - Carc. 1B -  
Ethylenediamine 1,2-Diaminoethane 107-15-3 10 25 - - - Sen  
Ethylenimine Aziridine 151-56-4 0.5 0.88 - - Carc. 1B Sk  
Ethylidene norbornene  16219-75-3 5 Peak 

limitation 
25 Peak 
limitation 

- - - -  

N-Ethylmorpholine  100-74-3 5 24 - - - Sk  
Fenamiphos Nemacur 22224-92-6 - 0.1 - - - Sk  
Fensulfothion Dasanit 115-90-2 - 0.1 - - - -  
Fenthion Baytex 

Lebaycid 
55-38-9 - 0.2 - - - Sk  

Ferbam  14484-64-1 - 10 - - - -  
Ferrovanadium dust  12604-58-9 - 1 - 3 - -  
Fluorides (as F)    - 2.5 - - - -  
Fluorine  7782-41-4 1 1.6 2 3.1 - -  
Fonofos Dyfonate 944-22-9 - 0.1 - - - Sk  
Formaldehyde  50-00-0 1 1.2 2 2.5 Carc. 2 Sen  
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(1)  (2) (3) (4) (5) (6)  

Chemical name Synonym CAS No. 
TWA 
(ppm) 

TWA 
(mg/m3) 

STEL 
(ppm) 

STEL 
(mg/m3) 

Advisory 
carcinogen 
category 

Other 
advisory 
information 

Notes 

Formamide  75-12-7 10 18 - - - Sk  
Formic acid  64-18-6 5 9.4 10 19 - -  
Fumed silica (respirable 
dust) 

 7631-86-9 - 2 - - - - See Silica – 
Amorphous  

Furfural 2-Furaldehyde 98-01-1 2 7.9 - - - Sk  
Furfuryl alcohol  98-00-0 10 40 15 60 Carc. 2 Sk  
Germanium tetrahydride Germane 7782-65-2 0.2 0.63 - - - -  
Glutaraldehyde 1,5-Pentanedial 111-30-8 0.1 

Peak 
limitation 

0.41 
Peak 
limitation 

- - - Sen  

Glycerin mist   56-81-5 - 10 - - - - (a) 
Glycidol 2,3-Epoxy-1-propanol 556-52-5 25 76 - - Carc. 1B -  
Grain dust (oats,wheat, 
barley) 

  - 4 - - - -  

Graphite (all forms except 
fibres) (respirable dust) 
(natural & synthetic) 

 7782-42-5 - 3  - - - - (e) 

Hafnium  7440-58-6 - 0.5 - - - -  
Halothane 1,1,1-Trifluoro-2-chloro-2-

bromoethane 
151-67-7 0.5 4.1 - - - -  

Heptachlor  76-44-8 - 0.5 - - Carc. 2 Sk  
Heptane (n-Heptane)  142-82-5 400 1640 500 2050 - -  
Hexachlorobutadiene  87-68-3 0.02 0.21 - - - Sk  
Hexachlorocyclopentadiene  77-47-4 0.01 0.11 - - - -  
Hexachloroethane  67-72-1 1 9.7 - - - -  
Hexachloronaphthalene  1335-87-1 - 0.2 - - - Sk  
Hexafluoroacetone  684-16-2 0.1 0.68 - - - Sk  
Hexamethylene diisocyanate HDI 822-06-0 See Isocyanates, all  - Sen  

Hexane (n-Hexane)  110-54-3 20 72 - - - -  
Hexane, other isomers   500 1760 1000 3500 - -  
sec-Hexyl acetate 1,3-Dimethyl butyl acetate 108-84-9 50 295 - - - -  
Hexylene glycol 2-Methylpentane-2,4-diol 107-41-5 25 Peak 

limitation 
121 Peak 
limitation 

- - - -  
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(1)  (2) (3) (4) (5) (6)  

Chemical name Synonym CAS No. 
TWA 
(ppm) 

TWA 
(mg/m3) 

STEL 
(ppm) 

STEL 
(mg/m3) 

Advisory 
carcinogen 
category 

Other 
advisory 
information 

Notes 

Hydrazine Diamine 302-01-2 0.01 0.013 - - - Sk:Sen  
Hydrogen bromide  10035-10-6 3 Peak 

limitation 
9.9 Peak 
limitation 

- - - -  

Hydrogen chloride Hydrochloric acid 7647-01-0 5 Peak 
limitation 

7.5 Peak 
limitation 

- - - -  

Hydrogen cyanide  Hydrocyanic acid 74-90-8 10 Peak 
limitation 

11 Peak 
limitation 

- - - Sk  

Hydrogen fluoride (as F)  7664-39-3 3 Peak 
limitation 

2.6 Peak 
limitation 

- - - -  

Hydrogen peroxide  7722-84-1 1 1.4 - - - -  
Hydrogen selenide (as Se)  7783-07-5 0.05 0.16 - - - -  
Hydrogen sulphide  7783-06-4 10 14 15 21 - -  
Hydrogenated terphenyls  37275-59-5 0.5 4.9 - - - -  
Hydroquinone p-Dihydroxybenzene 123-31-9 - 2 - - Carc. 2 -  
2-Hydroxypropyl acrylate  999-61-1 0.5 2.8 - - - Sk:Sen  
Indene  95-13-6 10 48 - - - -  
Indium & compounds (as In)   - 0.1 - - - -  
Iodine  7553-56-2 0.1 

Peak 
limitation 

1 
Peak 
limitation 

- - - -  

Iodoform  75-47-8 0.6 10 - - - -  
Iron oxide fume (Fe2O3) (as 
Fe) 

 1309-37-1 - 5 - - - -  

Iron pentacarbonyl (as Fe)  13463-40-6 0.1 0.23 0.2 0.45 - -  
Iron salts, soluble (as Fe)   - 1 - - - -  
Isoamyl acetate Isopentyl acetate 123-92-2 50 270 100 541 - -  
Isoamyl alcohol 3-Methylbutan-1-ol 123-51-3 100 361 125 452 - -  
Isobutyl acetate  110-19-0 150 713   - -  
Isobutyl alcohol 2-Methylpropan-1-ol 

iso-Butanol 
78-83-1 50 152 - - - -  

Isocyanates, all (as-NCO)   - 0.02 - 0.07 See 
individual 
entries 

Sen  

Isooctyl alcohol  26952-21-6 50 266 - - - Sk  
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(1)  (2) (3) (4) (5) (6)  

Chemical name Synonym CAS No. 
TWA 
(ppm) 

TWA 
(mg/m3) 

STEL 
(ppm) 

STEL 
(mg/m3) 

Advisory 
carcinogen 
category 

Other 
advisory 
information 

Notes 

Isophorone 3,5,5-Trimethylcyclohex-2-
enone 

78-59-1 5 Peak 
limitation 

28 Peak 
limitation 

- - Carc. 2 -  

Isophorone diisocyanate  4098-71-9 See Isocyanates, all  - Sen  

Isopropoxyethanol  109-59-1 25 106 - - - -  
Isopropyl acetate  108-21-4 250 1040 310 1290 - -  
Isopropyl alcohol Propan-2-ol 67-63-0 400 983 500 1230 - -  
Isopropyl ether Diisopropyl ether 108-20-3 250 1040 310 1300 - -  
Isopropyl glycidyl ether (IGE) IGE 

2,3-Epoxypropyl isopropyl 
ether 

4016-14-2 50 238 75 356 - -  

Isopropylamine 2-Aminopropane 75-31-0 5 12 10 24 - -  
N-Isopropylaniline  768-52-5 2 11 - - - Sk  
Kaolin  1332-58-7 - 10 - - - - (a) 
Ketene  463-51-4 0.5 0.86 1.5 2.6 - -  
Lead arsenate (as 
Pb3(AsO4)2) 

 3687-31-8 - 0.15 - - - -  

Lead chromate (as Cr)  7758-97-6 - 0.05 - - Carc. 1B -  
Lead, inorganic dusts & 
fumes (as Pb) 

 7439-92-1 - 0.15 - - - - (f) 

Lindane gamma-BHC (ISO) 
Gammexane 
gamma-HCH 
gamma-
Hexachlorocyclohexane 

58-89-9 0.008 0.1 - - - Sk  

Lithium hydride  7580-67-8 - 0.025 - - - -  
LPG (liquified petroleum 
gas) 

 68476-85-7 1000 1800 - - Carc. 1B -  

Magnesite   546-93-0 - 10 - - - - (a) 
Magnesium oxide (fume)  1309-48-4 - 10 - - - -  
Malathion Maldison 121-75-5 - 10 - - - Sk:Sen  
Maleic anhydride  108-31-6 0.25 1 - - - Sen  
Manganese cyclopenta-
dienyl tricarbonyl (as Mn) 

Tricarbonyl (eta 
cyclopentadienyl) 
manganese 

12079-65-1 - 0.1 - - - Sk  
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(1)  (2) (3) (4) (5) (6)  

Chemical name Synonym CAS No. 
TWA 
(ppm) 

TWA 
(mg/m3) 

STEL 
(ppm) 

STEL 
(mg/m3) 

Advisory 
carcinogen 
category 

Other 
advisory 
information 

Notes 

Manganese, dust & 
compounds (as Mn) 

  - 1 - - - -  

Manganese, fume (as Mn) Manganese tetroxide 7439-96-5 - 1 - 3 - -  
Man-Made Vitreous (Silicate) 
Fibres (MMVF) 

Synthetic mineral fibres 
(SMF) 

        

Refractory Ceramic 
Fibres (RCF),(h) Special 
Purpose Glass Fibres(i) 
and 
High Biopersistence 
MMVF(l) 

  - 0.5 f/mL 
(respirable) 
and 
2 mg/m3 
(inhalable 

dust)
(j) 

- - Carc. 1B(o) - (h) (i) 
(j) (l) 
(o) 

[Glass wool, rock 
(stone) wool, slag wool 
and continuous glass 
filament](i)(k) 
and 
Low Biopersistence 
MMVF(m) 

  - 2 mg/m3 
(inhalable 

dust)
(j) 

- - Carc. 2(i)(k) 

or 
exempt(m)(n)(o)

 

- (i) (j) 
(k) (m) 
(n) (o) 

Mercury, alkyl compounds 
(as Hg) 

  - 0.01 - 0.03 - Sk  

Mercury, aryl compounds (as 
Hg) 

  - 0.1 - - - Sk  

Mercury, elemental vapour 
(as Hg) 

 7439-97-6 0.003 0.025 - -  -  

Mercury, inorganic divalent 
compounds (as Hg) 

  0.003 0.025 - - - -  

Mercury, inorganic 
monovalent compounds (as 
Hg) 

  - 0.1 - - - Sk  

Mesityl oxide 4-Methylpent-3-en-2-one 141-79-7 15 60 25 100 - -  
Methacrylic acid  79-41-4 20 70 - - - -  
Methomyl Lannate 16752-77-5 - 2.5 - - - -  
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(1)  (2) (3) (4) (5) (6)  

Chemical name Synonym CAS No. 
TWA 
(ppm) 

TWA 
(mg/m3) 

STEL 
(ppm) 

STEL 
(mg/m3) 

Advisory 
carcinogen 
category 

Other 
advisory 
information 

Notes 

1-Methoxy-2-propanol 
acetate 

 108-65-6 50 274 100 548 - Sk  

Methoxychlor 2,2-bis(p-Methoxyphenyl)-
1,1,1-trichloroethane 
DMDT 

72-43-5 - 10 - - - -  

2-Methoxyethanol Methyl cellosolve 
Methyl gylcol 
Glycol monomethyl ether 
Ethylene glycol monomethyl 
ether 

109-86-4 5 16 - - - Sk  

2-Methoxyethyl acetate Ethylene glycol monomethyl 
ether acetate 
Glycol monomethyl ether 
acetate 
Methyl glycol acetate 
Methyl cellosolve acetate 

110-49-6 5 24 - - - Sk  

(2-Methoxymethylethoxy) 
propanol 

Dipropylene glycol (mono) 
methyl ether 

34590-94-8 50 308 - - - Sk  

4-Methoxyphenol Mequinol (INN) 150-76-5 - 5 - - - Sen  
Methyl 2-cyanoacrylate  137-05-3 2 9.1 4 18 - -  
Methyl acetate  79-20-9 200 606 250 757 - -  
Methyl acetylene Propyne 74-99-7 1000 1640 - - - -  
Methyl acetylene-propadiene 
mixture (MAPP) 

  1000 1640 1250 2050 - -  

Methyl acrylate Acrylic acid, methyl ester 96-33-3 10 35 - - - Sk:Sen  
Methyl alcohol Methanol 67-56-1 200 262 250 328 - Sk  
N-Methyl aniline  100-61-8 0.5 2.2 - - - Sk  
Methyl bromide Bromomethane 74-83-9 5 19 - -  Sk  
Methyl chloride Chloromethane 74-87-3 50 103 100 207 Carc. 2 -  
Methyl demeton Demeton-O-methyl plus 

demeton-S-methyl 
Metasystox 

8022-00-2 - 0.5 - - - Sk  

Methyl ethyl ketone (MEK) MEK 
2-Butanone 

78-93-3 150 445 300 890 - -  
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(1)  (2) (3) (4) (5) (6)  

Chemical name Synonym CAS No. 
TWA 
(ppm) 

TWA 
(mg/m3) 

STEL 
(ppm) 

STEL 
(mg/m3) 

Advisory 
carcinogen 
category 

Other 
advisory 
information 

Notes 

Methyl ethyl ketone peroxide MEKP 1338-23-4 0.2 Peak 
limitation 

1.5 Peak 
limitation 

- - - -  

Methyl formate Formic acid, methyl ester 107-31-3 100 246 150 368 - -  
Methyl hydrazine  60-34-4 0.01 0.019 - - - Sk  
Methyl iodide Iodomethane 74-88-4 2 12 - - Carc. 2 Sk  
Methyl isoamyl ketone Isoamyl methyl ketone 

5-Methyl-2-hexanone 
110-12-3 50 234 - - - -  

Methyl isobutyl carbinol Methyl amyl alcohol 108-11-2 25 104 40 167 - Sk  
Methyl isobutyl ketone MIBK 

4-Methyl-2-pentanone 
Hexone 

108-10-1 50 205 75 307 - -  

Methyl isocyanate   624-83-9 See Isocyanates, all  - Sen  

Methyl isopropyl ketone 3-Methyl-2-butanone 563-80-4 200 705 - - - -  
Methyl mercaptan Methanethiol 74-93-1 0.5 0.98 - - - -  
Methyl methacrylate Methacrylic acid, methyl 

ester 
80-62-6 50 208 100 416 - Sen  

Methyl n-amyl ketone 2-Heptanone 
Heptan-2-one 

110-43-0 50 233 - - - -  

Methyl n-butyl ketone 2-Hexanone 591-78-6 5 20 - - - Sk  
Methyl parathion  298-00-0 - 0.2 - - - Sk  
Methyl propyl ketone 2-Pentanone 107-87-9 200 705 250 881 - -  
Methyl silicate Tetramethyl orthosilicate 681-84-5 1 6 - - - -  
alpha-Methyl styrene 2-Phenylpropene 98-83-9 50 242 100 483 - -  
1-Methyl-2-pyrrolidone  872-50-4 25 103 75 309  Sk  
Methylacrylonitrile  126-98-7 1 2.7 - - - Sk:Sen  
Methylal Dimethoxymethane 109-87-5 1000 3110 - - - -  
Methylamine  74-89-5 10 13 - - - -  
Methylcyclohexane  108-87-2 400 1610 - - - -  
Methylcyclohexanol  25639-42-3 50 234 - - - -  
o-Methylcyclohexanone  583-60-8 50 229 75 344 - Sk  
Methylcyclopentadienyl 
manganese tricarbonyl (as 
Mn) 

Tricarbonyl 
(methylcyclopentadienyl)-
manganese 

12108-13-3 - 0.2 - - - Sk  
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(1)  (2) (3) (4) (5) (6)  

Chemical name Synonym CAS No. 
TWA 
(ppm) 

TWA 
(mg/m3) 

STEL 
(ppm) 

STEL 
(mg/m3) 

Advisory 
carcinogen 
category 

Other 
advisory 
information 

Notes 

4,4’-Methylene bis(2-
chloroaniline) 

MOCA 
MBOCA 
2,2'-Dichloro-4,4'-
methylenedianiline 

101-14-4 0.02 0.22 - - Carc. 1B Sk  

Methylene bis(4-cyclo-
hexylisocyanate) 

 5124-30-1 See Isocyanates, all - Sen  

Methylene bisphenyl 
isocyanate (MDI) 

Diphenylmethane 
diisocyanate 
MDI 

101-68-8 See Isocyanates, all Carc. 2 Sen  

Methylene chloride Dichloromethane 75-09-2 50 174 - - Carc. 2 Sk   
4,4'-Methylene dianiline DADPM 

DDM 
p,p'-
Diaminodiphenylmethane 
MDA 

101-77-9 0.1 0.81 - - Carc. 1B Sk:Sen   

5-Methylheptan-3-one Ethyl amyl ketone 541-85-5 10 53 20 107 - -  
Methyl-tert butyl ether  1634-04-4 25 92 75 275 - -  
Metribuzin Sencor 21087-64-9 - 5 - - - -  
Mevinphos Phosdrin 7786-34-7 0.01 0.092 0.03 0.27 - Sk  
Mica  12001-26-2 - 2.5  - - - -  
Mineral turpentine   - 480  - - - -  
Molybdenum, insoluble 
compounds (as Mo) 

 7439-98-7 - 10 - - - -  

Molybdenum, soluble 
compounds (as Mo) 

  - 5 - - - -  

Monochloroacetic acid  79-11-8 0.3 1.2 - - - Sk  
Monocrotophos Azodrin 6923-22-4 - 0.25 - - - -  
Morpholine  110-91-8 20 71 - - - Sk  
Naled Dibrom 

Dimethyl-1,2-dibromo-2,2-
dichloroethylphosphate 

300-76-5 - 3 - - - Sk  

Naphthalene  91-20-3 10 52 15 79 Carc. 2 -  
Nickel carbonyl (as Ni) Tetracarbonyl nickel 13463-39-3 0.05 0.12 - - Carc. 2 -  
Nickel dichloride  7718-54-9 - 0.1 - - Carc. 1A -  
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(1)  (2) (3) (4) (5) (6)  

Chemical name Synonym CAS No. 
TWA 
(ppm) 

TWA 
(mg/m3) 

STEL 
(ppm) 

STEL 
(mg/m3) 

Advisory 
carcinogen 
category 

Other 
advisory 
information 

Notes 

Nickel dinitrate  13138-45-9 - 0.1 - - Carc. 1A -  
Nickel, metal  7440-02-0 - 1 - - Carc. 2 Sen  
Nickel, powder  7440-02-0  1   Carc. 2   
Nickel,soluble compounds 
(as Ni) 

  - 0.1 - - See Notes Sen (g) 

Nickel sulphide roasting 
(fume & dust) (as Ni) 

  - 1 - - Carc. 1A Sen  

Nickel salt, nitric acid  14216-75-2 - 0.1 - - Carc. 1A -  
Nicotine  54-11-5 - 0.5 - - - Sk  
Nitrapyrin 2-Chloro-6-(trichloromethyl) 

pyridine 
1929-82-4 - 10 - 20 - -  

Nitric acid  7697-37-2 2 5.2 4 10 - -  
Nitric oxide Nitrogen monoxide 10102-43-9 25 31 - - - -  
p-Nitroaniline  100-01-6 - 3 - - - Sk  
Nitrobenzene  98-95-3 1 5 - - Carc. 2 Sk  
p-Nitrochlorobenzene p-Chloronitrobenzene 100-00-5 0.1 0.64 - - Carc. 2 Sk  
Nitroethane  79-24-3 100 307 - - - -  
Nitrogen dioxide  10102-44-0 3 5.6 5 9.4 - -  
Nitrogen trifluoride  7783-54-2 10 29 - - - -  
Nitroglycerine (NG) NG 

Glyceryl trinitrate 
55-63-0 0.05 0.46 - - - Sk    

Nitromethane  75-52-5 20 50 - - - -  
1-Nitropropane  108-03-2 25 91 - - - -  
2-Nitropropane  79-46-9 10 36 - - Carc. 1B -  
2-Nitrotoluene  88-72-2 2 11 - - Carc. 1B Sk  
3-Nitrotoluene  99-08-1 2 11 - - - Sk  
4-Nitrotoluene  99-99-0 2 11   - Sk  
Nitrous oxide Dinitrogen monoxide 

Laughing gas 
10024-97-2 25 45 - - - -  

Nonane  111-84-2 200 1050 - - - -  
Octachloronaphthalene  2234-13-1 - 0.1 - 0.3 - Sk  
Octane  111-65-9 300 1400 375 1750 - -  
Oil mist, refined mineral  8012-95-1 - 5 - - - -  
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(1)  (2) (3) (4) (5) (6)  

Chemical name Synonym CAS No. 
TWA 
(ppm) 

TWA 
(mg/m3) 

STEL 
(ppm) 

STEL 
(mg/m3) 

Advisory 
carcinogen 
category 

Other 
advisory 
information 

Notes 

Osmium tetroxide (as Os)  20816-12-0 0.0002 0.0016 0.0006 0.0047 - -  
Oxalic acid  144-62-7 - 1 - 2 - -  
2,2'-Oxybis[ethanol] Diethylene glycol 111-46-6 23 100 - - - -  
Oxygen difluoride  7783-41-7 0.05 Peak 

limitation 
0.11 Peak 
limitation 

- - - -  

Ozone  10028-15-6 0.1 Peak 
limitation 

0.2 Peak 
limitation 

- - - -  

Paraffin wax (fume)  8002-74-2 - 2 - - - -  
Paraquat (respirable sizes) Paraquat dichloride (ISO) 4685-14-7 - 0.1 - - - -  
Parathion  56-38-2 - 0.1 - - - Sk  
PCBs (42% Chlorine) Polychlorinated biphenyls 

Polychlorobiphenyls 
Chlorobiphenyl 

53469-21-9 - 1 - 2 - Sk  

PCBs (54% Chlorine) Chlorobiphenyl 11097-69-1 - 0.5 - 1 - Sk  
Pentaborane  19624-22-7 0.005 0.013 0.015 0.039 - -  
Pentachloronaphthalene  1321-64-8 - 0.5 - - - -  
Pentachloronitrobenzene Quintozene (ISO) 82-68-8 - 0.5 - - - Sen  
Pentachlorophenol  87-86-5 - 0.5 - - Carc. 2 Sk  
Pentaerythritol  115-77-5 - 10 - - - - (a) 
Pentane  109-66-0 600 1770 750 2210 - -  
Perchloroethylene Tetrachloroethylene 127-18-4 50 340 150 1020 - -  
Perchloromethyl mercaptan  594-42-3 0.1 0.76 - - - -  
Perchloryl fluoride  7616-94-6 3 13 6 25 - -  
Perfluoroisobutylene Octafluoroisobutylene 382-21-8 0.01 Peak 

limitation 
0.082 Peak 
limitation 

- - - -  

Perlite dust   93763-70-3 - 10 - - - - (a) 
Petrol (gasoline)   - 900 - - - -  
Phenol  108-95-2 1 4 - - - Sk  
Phenothiazine  92-84-2 - 5 - - - Sk  
Phenyl ether (vapour) Diphenyl ether 101-84-8 1 7 2 14 - -  
Phenyl glycidyl ether (PGE) Phenyl-2,3-epoxypropyl 

ether 
PGE 

122-60-1 1 6.1 - - Carc. 1B Sen  
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(1)  (2) (3) (4) (5) (6)  

Chemical name Synonym CAS No. 
TWA 
(ppm) 

TWA 
(mg/m3) 

STEL 
(ppm) 

STEL 
(mg/m3) 

Advisory 
carcinogen 
category 

Other 
advisory 
information 

Notes 

Phenyl mercaptan Benzenethiol 108-98-5 0.5 2.3 - - - -  
m-Phenylenediamine 1,3-Benzenediamine 108-45-2 - 0.1 - - - Sk:Sen  
o-Phenylenediamine 1,2-Benzenediamine 95-54-5 - 0.1 - - Carc. 2 Sen  
p-Phenylenediamine 1,4-Benzenediamine 106-50-3 - 0.1 - - - Sen  
Phenylhydrazine  100-63-0 0.1 0.44 - - Carc. 1B Sk:Sen  
Phenylphosphine  638-21-1 0.05 Peak 

limitation 
0.23 Peak 
limitation 

- - - -  

Phorate Thimet 298-02-2 - 0.05 - 0.2 - Sk  
Phosgene Carbonyl chloride 75-44-5 0.02 0.08 0.06 0.25 - -  
Phosphine  7803-51-2 0.3 0.42 1 1.4 - -  
Phosphoric acid Orthophosphoric acid 7664-38-2 - 1 - 3 - -  
Phosphorus (yellow)  7723-14-0 - 0.1 - - - -  
Phosphorus oxychloride Phosphoryl trichloride 10025-87-3 0.1 0.63 - - - -  
Phosphorus pentachloride  10026-13-8 0.1 0.85 - - - -  
Phosphorus pentasulphide Diphosphorous 

pentasulphide 
1314-80-3 - 1 - 3 - -  

Phosphorus trichloride  7719-12-2 0.2 1.1 0.5 2.8 - -  
Phthalic anhydride  85-44-9 1 6.1 - - - Sen  
m-Phthalodinitrile  626-17-5 - 5 - - - -  
Picloram Tordon 1918-02-1 - 10 - - - -  
Picric acid 2,4,6-Trinitrophenol 88-89-1 - 0.1 - - - -  
Pindone Pival 

2-Pivalyl-1,3-indandione 
83-26-1 - 0.1 - - - -  

Piperazine dihydrochloride  142-64-3 - 5 - - - Sen   
Piperidine  110-89-4 1 3.5 - - - Sk   
Platinum, metal  7440-06-4 - 1 - - - -   
Platinum, soluble salts (as 
Pt) 

   - 0.002 - - - Sen   

Portland cement  65997-15-1 - 10 - - - - (a) 
Potassium hydroxide  1310-58-3 - 2 Peak 

limitation 
- - - -  

Potassium persulfate Potassium persulphate 7727-21-1 - 0.01 Peak 
Limitation 

- - - Sen  
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(1)  (2) (3) (4) (5) (6)  

Chemical name Synonym CAS No. 
TWA 
(ppm) 

TWA 
(mg/m3) 

STEL 
(ppm) 

STEL 
(mg/m3) 

Advisory 
carcinogen 
category 

Other 
advisory 
information 

Notes 

Precipitated silica  112926-00-8 - 10 - - - - See Silica - 
Amorphous 
(a) 

Propane-1,2-diol total: 
(vapour & particulates) 

 57-55-6 150 474 - - - -  

Propane-1,2-diol: 
particulates only 

 57-55-6 - 10 - - - -  

Propargyl alcohol Prop-2-yn-1-ol 107-19-7 1 2.3 - - - Sk  
beta-Propiolactone  57-57-8 0.5 1.5 - - Carc. 1B -  
Propionic acid  79-09-4 10 30 - - - -  
Propoxur PHC 

Baygon 
Arprocarb 

114-26-1 - 0.5 - - - -  

Propranolol  525-66-6 0.188 2 0.565 6 - -  
n-Propyl acetate  109-60-4 200 835 250 1040 - -  
Propyl alcohol Propan-1-ol 71-23-8 200 492 250 614 - Sk  
n-Propyl nitrate  627-13-4 25 107 40 172 - -  
Propylene dichloride 1,2-Dichloropropane 78-87-5 75 347 110 508 - -  
Propylene glycol dinitrate  6423-43-4 0.05 0.34 - - - Sk  
Propylene glycol 
monomethyl ether 

1-Methoxypropan-2-ol 107-98-2 100 369 150 553 - -  

Propylene imine  75-55-8 2 4.7 - - Carc. 1B Sk  
Propylene oxide 1,2-Epoxypropane 75-56-9 20 48 - - Carc. 1B -  
Pyrethrum Pyrethrins (ISO) 8003-34-7 - 5 - - - Sen   
Pyridine  110-86-1 5 16 - - - -    
Quartz (respirable dust)  14808-60-7 - 0.1 - - - -  See Silica - 

Crystalline  
Quinone p-Benzoquinone 106-51-4 0.1 0.44 - - - -  
Resorcinol m-Dihydroxybenzene 108-46-3 10 45 20 90 - -  
Rhodium, insoluble 
compounds (as Rh) 

  - 1 - - - -  

Rhodium, metal  7440-16-6 - 1 - - - -  
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(1)  (2) (3) (4) (5) (6)  

Chemical name Synonym CAS No. 
TWA 
(ppm) 

TWA 
(mg/m3) 

STEL 
(ppm) 

STEL 
(mg/m3) 

Advisory 
carcinogen 
category 

Other 
advisory 
information 

Notes 

Rhodium, soluble 
compounds (as Rh) 

  - 0.01 - - - -  

Ronnel Fenchlorphos 299-84-3 - 10 - - - -  
Rosin core solder pyrolysis 
products (as formaldehyde) 

   - 0.1 - - - -  

Rotenone (commercial) Derris, commercial 83-79-4 - 5 - - - -  
Rouge dust    - 10 - - - - (a) 
Selenium compounds (as 
Se) excluding hydrogen 
selenide 

  - 0.1 - - - -  

Selenium hexafluoride (as 
Se) 

 7783-79-1 0.05 0.16 - - - -  

Sesone 2,4-DES sodium 
Crag Herbicide 
Sodium 2,4-dichloro 
phenoxyethyl sulfate 

136-78-7 - 10 - - - -  

Silica – Amorphous       -   
Diatomaceous earth 
(uncalcined) 

 61790-53-2 - 10 - - - - (a) 

Fume (thermally 
generated)(respirable dust) 

  - 2 - - - - (e) 

Fumed silica (respirable 
dust) 

 7631-86-9 - 2 - - - -  

Precipitated silica  112926-00-8 - 10 - - - - (a) 
Silica gel  112926-00-8 - 10 - - - - (a) 

Silica – Crystalline       -   
Cristobalite (respirable 
dust) 

 14464-46-1 - 0.1 - - - -  

Quartz (respirable dust)  14808-60-7 - 0.1 - - - -  
Tridymite (respirable dust)  15468-32-3 - 0.1 - - - -  

Silica gel  112926-00-8 - 10 - - - - See Silica – 
Amorphous 
(a) 



 

  
  
  

38 

 

(1)  (2) (3) (4) (5) (6)  

Chemical name Synonym CAS No. 
TWA 
(ppm) 

TWA 
(mg/m3) 

STEL 
(ppm) 

STEL 
(mg/m3) 

Advisory 
carcinogen 
category 

Other 
advisory 
information 

Notes 

Silica, fused  60676-86-0 See Silica - Crystalline  
Silicon  7440-21-3 - 10 - - - - (a) 
Silicon carbide  409-21-2 - 10 - - - - (a) 
Silicon tetrahydride Silane 7803-62-5 5 6.6 - - - -  
Silver, metal  7440-22-4 - 0.1 - - - -  
Silver, soluble compounds 
(as Ag) 

  - 0.01 - - - -  

Soapstone    - 6 - - - - See also 
Soapstone 
(respirable 
dust) 
(a) 

Soapstone (respirable dust)    - 3 - - - - See also 
Soapstone 
(a) 

Sodium azide  26628-22-8 0.11 Peak 
limitation 

0.3 Peak 
limitation 

- - - - (d) 

Sodium bisulphite Sodium hydrogen sulphite 7631-90-5 - 5 - - - -  
Sodium fluoroacetate  62-74-8 - 0.05 - 0.15 - Sk  
Sodium hydroxide  1310-73-2 - 2 Peak 

limitation 
- - - -  

Sodium metabisulphite Disodium disulphite 7681-57-4 - 5 - - - -  
Sodium persulfate Sodium persulphate 7775-27-1 - 0.01 Peak 

limitation 
- - - Sen  

Starch  9005-25-8 - 10 - - - - (a) 
Stearates    - 10 - - - - (a) 
Stibine  7803-52-3 0.1 0.51 - - - -  
Strychnine  57-24-9 - 0.15 - - - -  
Styrene, monomer Phenylethylene 

Vinyl benzene 
100-42-5 50 213 100 426 - -  

Subtilisins (Proteolytic 
enzymes as 100% pure 
crystalline enzyme) 

 1395-21-7 - 0.00006 
Peak 
limitation 

- - - Sen  

Sucrose   57-50-1 - 10 - - - - (a) 
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(1)  (2) (3) (4) (5) (6)  

Chemical name Synonym CAS No. 
TWA 
(ppm) 

TWA 
(mg/m3) 

STEL 
(ppm) 

STEL 
(mg/m3) 

Advisory 
carcinogen 
category 

Other 
advisory 
information 

Notes 

Sulfotep TEDP 
O,O,O,O-Tetraethyl 
dithiopyrophosphate 

3689-24-5 0.007 0.1 - - - Sk  

Sulphur dioxide Sulfur dioxide 7446-09-5 2 5.2 5 13 - -  
Sulphur hexafluoride Sulfur hexafluoride 2551-62-4 1000 5970 - - - -  
Sulphur monochloride Disulphur dichloride 

Sulfur monochloride 
Disulfur dichloride 

10025-67-9 1 
Peak 
limitation 

5.5 
Peak 
limitation 

- - - -  

Sulphur pentafluoride Disulphur decafluoride 5714-22-7 0.01 Peak 
limitation 

0.1 
Peak 
limitation 

- - - -  

Sulphur tetrafluoride Sulfur tetrafluoride 7783-60-0 0.1 Peak 
limitation 

0.44 
Peak 
limitation 

- - - -  

Sulphuric acid Sulfuric acid 7664-93-9 - 1 - 3 - -  
Sulphuryl fluoride Sulfuryl fluoride 2699-79-8 5 21 10 42 - -  
Sulprofos Bolstar 35400-43-2 - 1 - - - -  
Synthetic mineral fibres 
(SMF) 

Man-Made Vitreous Fibres 
(MMVF) 

 See Man-Made Vitreous Fibres  

2,4,5-T 2,4,5-Trichlorophenoxyacetic 
acid 

93-76-5 - 10 - - - -  

Talc, (containing no asbestos 
fibres) 

 14807-96-6 - 2.5 - - - -  

Tantalum, metal & oxide 
dusts 

 7440-25-7 - 5 - - - -  

Tellurium & compounds (as 
Te) 

  - 0.1 - - - -  

Tellurium hexafluoride (as 
Te) 

 7783-80-4 0.02 0.1 - - - -  

Temephos Abate 3383-96-8 - 10 - - - -  
TEPP Tetraethyl pyrophosphate 107-49-3 0.004 0.047 - - - Sk  
Terphenyls  26140-60-3 0.5 Peak 

limitation 
4.7 Peak 
limitation 

- - - -  

1,1,2,2-Tetrabromoethane Acetylene tetrabromide 79-27-6 1 14 - - - -  
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(1)  (2) (3) (4) (5) (6)  

Chemical name Synonym CAS No. 
TWA 
(ppm) 

TWA 
(mg/m3) 

STEL 
(ppm) 

STEL 
(mg/m3) 

Advisory 
carcinogen 
category 

Other 
advisory 
information 

Notes 

1,1,2,2-Tetrachloro-1,2-
difluoroethane 

 76-12-0 500 4170 - - - -  

1,1,1,2-Tetrachloro-2,2-
difluoroethane 

 76-11-9 500 4170 - - - -  

1,1,2,2-Tetrachloroethane  79-34-5 1 6.9 - - - Sk  
Tetrachloronaphthalene  1335-88-2 - 2 - - - -  
Tetraethyl lead (as Pb)  78-00-2 - 0.1 - - - Sk  
1,1,1,2-Tetrafluoroethane HFC 134a 811-97-2 1000 4240 - - - -  
Tetrahydrofuran  109-99-9 100 295 - - - Sk  
Tetramethyl lead (as Pb)  75-74-1 - 0.15 - - - Sk  
Tetramethyl succinonitrile  3333-52-6 0.5 2.8 - - - Sk  
Tetranitromethane  509-14-8 1 8 - - - -  
Tetrasodium pyrophosphate  7722-88-5 - 5 - - - -  
Tetryl 2,4,6-

Trinitrophenylmethylnitramin
e 
N-Methyl-N-2,4,6-
tetranitroaniline 

479-45-8 - 1.5 - - - Sen  

Thallium, soluble 
compounds (as Tl) 

  - 0.1 - - - Sk  

4,4'-Thiobis (6-tert-butyl-m-
cresol) 

6,6'-Di-tert-butyl-4,4'-thiodi-
m-cresol 

96-69-5 - 10 - - - -  

Thioglycolic acid Mercaptoacetic acid 68-11-1 1 3.8 - - - Sk  
Thionyl chloride  7719-09-7 1 Peak 

limitation 
4.9 Peak 
limitation 

- - - -  

Thiram Tetramethyl thiuram 
disulphide 

137-26-8 - 1 - - - Sen  

Tin, metal  7440-31-5 - 2 - - - -  
Tin, organic compounds (as 
Sn) 

  - 0.1 - 0.2 - Sk: 
See Notes 

(g) 

Tin oxide & inorganic 
compounds, except SnH4 (as 
Sn) 

  - 2 - - - -  
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(1)  (2) (3) (4) (5) (6)  

Chemical name Synonym CAS No. 
TWA 
(ppm) 

TWA 
(mg/m3) 

STEL 
(ppm) 

STEL 
(mg/m3) 

Advisory 
carcinogen 
category 

Other 
advisory 
information 

Notes 

Titanium dioxide  13463-67-7 - 10 - - - - (a) 
Toluene  108-88-3 50 191 150 574 - Sk  
Toluene-2,4-diisocyanate 
(TDI) 

TDI 584-84-9 See Isocyanates, all Carc. 2 Sen  

m-Toluidine  108-44-1 2 8.8 - - - Sk  
o-Toluidine  95-53-4 2 8.8 - - Carc. 1B Sk  
p-Toluidine  106-49-0 2 8.8 - - Carc. 2 Sk  
Tributyl phosphate  126-73-8 0.2 2.2 - - Carc. 2 -  
1,1,2-Trichloro-1,2,2-
trifluoroethane 

Fluorocarbon 113 (Freon 
113) 

76-13-1 1000 7670 1250 9590 - -  

Trichloroacetic acid  76-03-9 1 6.7 - - - -  
1,2,4-Trichlorobenzene  120-82-1 5 Peak 

limitation 
37 Peak 
limitation 

- - - -  

1,1,1-Trichloroethane Methyl chloroform 71-55-6 100 555 200 1110 - -  
1,1,2-Trichloroethane  79-00-5 10 55 - - Carc. 2 Sk  
Trichloroethylene  79-01-6 10 54 40 216 Carc. 1B Sk  
Trichlorofluoromethane Fluorocarbon 11 (Freon 11) 

Fluorotrichloromethane 
75-69-4 1000 Peak 

limitation 
5620 Peak 
limitation 

- - - -  

Trichloronaphthalene  1321-65-9 - 5 - - - Sk  
1,2,3-Trichloropropane  96-18-4 10 60 - - Carc. 1B Sk  
Tridymite (respirable dust)  15468-32-3 - 0.1 - - - - See Silica - 

Crystalline  
Triethanolamine  102-71-6 - 5 - - - Sen   
Triethylamine N,N-Diethylethanamine 121-44-8 2 8 4 17 - -  
Trifluorobromomethane Fluorocarbon 13B1 

Bromotrifluoromethane 
75-63-8 1000 6090 - - - -  

Triglycidylisocyanurate 
(TGIC) 

Araldite PT 810 
TGIC 

2451-62-9 - 0.08 - - - Sen  

Trimellitic anhydride Benzene-1,2,4-tricarboxylic 
acid-1,2-anhydride 

552-30-7 0.005 0.039 - - - Sen  

Trimethyl benzene  25551-13-7 25 123 - - - -  
Trimethyl phosphite  121-45-9 2 10 - - - -  
Trimethylamine  75-50-3 10 24 15 36 - -  
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(1)  (2) (3) (4) (5) (6)  

Chemical name Synonym CAS No. 
TWA 
(ppm) 

TWA 
(mg/m3) 

STEL 
(ppm) 

STEL 
(mg/m3) 

Advisory 
carcinogen 
category 

Other 
advisory 
information 

Notes 

2,4,6-Trinitrotoluene (TNT) TNT 118-96-7 - 0.5 - - - Sk  
Triorthocresyl phosphate Tri o-tolylphosphate 78-30-8 - 0.1 - - - Sk  
Triphenyl amine  603-34-9 - 5 - - - -  
Triphenyl phosphate  115-86-6 - 3 - - - -  
Tripoli  1317-95-9 See Silica - Crystalline   

Tungsten, insoluble 
compounds (as W) 

  - 5 - 10 - -  

Tungsten, soluble 
compounds (as W) 

  - 1 - 3 - -  

Turpentine (wood) Turpentine 8006-64-2 100 557 - - - Sen  
Uranium (natural), soluble & 
insoluble compounds (as H) 

  - 0.2 - 0.6 - -  

n-Valeraldehyde  110-62-3 50 176 - - - -  
Vanadium (as V2O5), 
(respirable dust & fume) 

 1314-62-1 - 0.05 - -  -  

Vegetable oil mists (except 
castor oil, cashew nut or similar 
irritant oils) 

  - 10 - - - -  

Vinyl acetate  108-05-4 10 35 20 70 - -  
Vinyl bromide Bromoethylene 593-60-2 5 22 - - Carc. 1B -  
Vinyl chloride, monomer Chloroethylene 75-01-4 5 13 - - Carc. 1A -  
Vinyl cyclohexene dioxide 1,2-Epoxy-4-(epoxy-ethyl)-

cyclohexane 
106-87-6 10 57 - - Carc. 2 Sk  

Vinyl toluene Methyl styrene 25013-15-4 50 242 100 483 - -  
Vinylidene chloride 1,1-Dichloroethylene 75-35-4 5 20 20 79 Carc. 2 -  
Warfarin  81-81-2 - 0.1 - - - -  
Welding fumes (not 
otherwise classified) 

  - 5 - - - -  

White spirits Stoddard solvent 8052-41-3 - 790 - - Carc. 1B -  
Wood dust (certain 
hardwoods such as beech & 
oak) 

  - 1 - - - Sen  

Wood dust (soft wood)   - 5 - 10 - Sen  
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(1)  (2) (3) (4) (5) (6)  

Chemical name Synonym CAS No. 
TWA 
(ppm) 

TWA 
(mg/m3) 

STEL 
(ppm) 

STEL 
(mg/m3) 

Advisory 
carcinogen 
category 

Other 
advisory 
information 

Notes 

Xylene (o-, m-, p- isomers)   80 350 150 655 - -  
m-Xylene-alpha,alpha'-
diamine 

m-Xylylendiamine 
1,3-Benzenedimethanamine 

1477-55-0 - 0.1 Peak 
limitation 

- - - Sk  

Xylidine Dimethylaminobenzene 
Aminodimethyl benzene 

1300-73-8 0.5 2.5 - - - Sk  

Yttrium, metal & compounds 
(as Y) 

  - 1 - - - -  

Zinc chloride (fume)  7646-85-7 - 1 - 2 - -  
Zinc chromates (as Cr)  11103-86-9 

13530-65-9 
37300-23-5 

- 0.01 - - Carc. 1A Sen  

Zinc oxide (dust)  1314-13-2 - 10 - - - - (a) 
Zinc oxide (fume)  1314-13-2 - 5 - 10 - -  
Zirconium compounds (as 
Zr) 

  - 5 - 10 - -  
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Building Roe 8 Alliance communications with Main Roads regarding community 
claims of Alliance personnel mishandling suspected Asbestos material – December 
2017 

From: Building Roe 8 (Alliance) 
Sent: Tuesday, 20 December 2016 7:56 PM 
To: Main Roads 
Cc:  
Subject: FW: Asbestos concerns 

Please find below the email that I have sent to  this evening to respond to her follow up 
enquiry / action today. 

Please note we refined some of the key messaging from our earlier response to you today 
and included additional comments related to her specific concerns about the contractor’s 
practices and customer contact to other State Departments. 

I did not cc into the direct email response in order to protect your privacy from any potential / 
future contact from her or the community should this be circulated more widely. 

Should you have any concerns or need further assistance to manage the contact to Main 
Roads please do not hesitate to speak with myself or        .  

Kind regards 

From: Building Roe 8 (Alliance) 
Sent: Tuesday, 20 December 2016 7:51 PM 
To: Department of Health 
Cc:  
Subject: RE: Asbestos concerns 

Good evening  

Further to our discussion yesterday I can confirm the Alliance has undertaken the following 
steps to address the potential contamination on-site: 

 All material identified onsite has been isolated and removed by a licenced asbestos
contractor;

 The work area is fenced to keep the community out of the area;

 A sample has been tested and confirmed as not being asbestos;

 The project is monitoring air quality on-site, monitors are being worn by several
personnel with test results expected in the coming days;

 We will continue to identify, isolate and treat any further materials identified on-site in
the interests of public and worker safety. Each section of the site is fenced off when
work is due to commence and inspected for various reasons including potential
contamination with asbestos fly tip material;

 We have met with Worksafe to discuss the protocols being implemented.

Appendix 12  



In regards to the information supplied by          , as agreed in my email yesterday, we have 
spoken to our asbestos contractor and confirmed that they are operating in accordance with 
the correct procedures. Notwithstanding this, we have taken the opportunity to highlight the 
importance of remaining vigilant in their attention to detail and to display the highest regard 
for public safety in all of their actions. 

We appreciate that the community may be contacting other State Departments to seek 
information or assistance and apologise that you (and/or your team) may therefore need to 
respond or redirect such calls.  With regards to such contact, members of the community 
who have concerns are invited to call 138 138 and their query will be directed to the project 
team for response. I apologise that you were not able to reach me personally this morning, I 
did attempt to return your call this afternoon and spoke with your colleague . 

Kind regards 

From: Dept Health  
Sent: Tuesday, 20 December 2016 12:02 PM 
To: Building Roe 8 (Alliance) 
Cc:   
Subject: RE: Asbestos concerns 

Hi  
We are receiving an increasing number of complaints.  Can you please advise of whether there is a 
direct number for local residents to contact regarding the project and response to immediate 
concerns/issues/complaints that may arise.   I note that in calling the general number I was not able 
to speak to directly to anyone who could address project concerns.  This is causing problems for 
other State Departments. 

Currently residents are concerned that the bushland was not verified to be clear of asbestos 
containing material prior to clearing works and that dust may be a public health risk.  They are 
concerned that the Env Construction Plan is not followed or inadequate.   

Can you please provide DOH a copy of any information for stakeholders and residents that has been 
provided – particularly with regard to making complaints regarding dust/noise/activities, etc.   

Regards 

Department of Health 

227 Stubbs Terrace Shenton Park 

www.health.wa.gov.au 

Delivering a Healthy WA 

From: Dept Health  
Sent: Monday, 19 December 2016 3:24 PM 

http://www.health.wa.gov.au/


To: Building Roe 8 (Alliance) 
Subject: FW: Asbestos concerns 

Dear 

Attached please find information provided by resident concerned about possible asbestos removal 
work being completed for Roe8. 

Regards 

Department of Health 

227 Stubbs Terrace Shenton Park 

T: (08) 9388 4977 

www.health.wa.gov.au 

Delivering a Healthy WA 

From: Community Member 
Sent: Wednesday, 14 December 2016 5:09 PM 

To: Dept Health 
Subject: Re: Asbestos concerns 

Here's a few to start ... 

On Wed, Dec 14, 2016 at 4:56 PM, > wrote: 

Hi 

Thanks for your email.  Did you also have some photos you could send through? 

Regards 

From: Community Member  

Sent: Wednesday, 14 December 2016 4:54 PM 
To: Dept Health 

Subject: Asbestos concerns 

 Hello 

 As per our discussion, there have been a number of concerns regarding asbestos in the Roe 8 

extension proposed construction site.   

 Our main concerns are that (         reports) that he witnessed Contractors smashing sheets of 

what would seem to be asbestos. So, contractors have been in and seem to be clearing 

asbestos.  We have numerous reports from locals who access this bush regularly of known 

asbestos dumps and we're concerned that any works will disturb these dumps. 

http://www.health.wa.gov.au/


A number of residents have reported issues including for example: 

 Failure by workers to produce asbestos licence (OSH Regs) 2. Failure by workers to maintain 

PPE (OSH Regs) 3. Failure by workers to maintain acceptable decontamination processes 
(returning to work vehicle in potentially contaminated PPE) (under national guideline) 4. Failure 
to maintain signs to warn the public and other workers to asbestos work in the area (under 
national guideline). 

 Contractors parked and driving through bush with overloaded ute contain Fibrous material with 

the back open. Various workers, Police and residents could have been exposed. 

 Contractors smashing asbestos a putting it in bags, two of us witnessed this.  

  Civil Gate are the contractors 

 Workers getting quite aggressive with a group of us standing at the fence asking to see their permit which they 

refuse to show 

Look forward to your repsonse.  Please do let me know what MRD response is. 

 Regards,   
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