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1. INTRODUCTION AND PROJECT BACKGROUND

1.1. Background and Project Details

The Northern Territory Government has identified a need for an arterial network to effectively
connect Palmerston to the Darwin Central Business District, as well as providing satisfactory levels
of access along the corridor for freight and commuter traffic. The Tiger Brennan Drive arterial will
form part of the planned regional road transport link. The overall East Arm Port Access project route
will provide a direct link between the Stuart Highway, East Arm Port and the increasing number of
transport-related and other businesses around the Berrimah Road/ East Arm Port area. The
Northern Territory Government and the Federal Department of Transport and Regional Services are
share funding of these projects.

The East Arm Port Access project consists of four stages:

Berrimah Road duplication — Tiger Brennan Drive to south of Wishart Road

Tiger Brennan Drive Extension from Berrimah Road to Stuart Highway/ Roystonea Avenue
Berrimah Road — Rail Overpass (Wishart Road to the Weighbridge on Berrimah Road)
Overpass at Tiger Brennan/ Roystonea Avenue/ Stuart Highway

PR

Stage 1 was awarded to Macmahon and this will be finalised in early 2009.

Stage 2 and Stage 4 were combined by Northern Territory Government as “Stage 2” and this project
was awarded to Macmahon in November 2008. Stage 3 will be tendered in the future, funds
permitting.

The Federal and Northern Territory Governments are jointly funding the upgrading of the East Arm
Port Access Route. The project objectives are to enhance freight capacity and also improve corridor
capacity between Darwin and Palmerston and the rural areas by reducing congestion and providing
direct link to East Arm Port.

The Works are separated into two parts — Part A and Part B. Part A includes 7.5km of road works to
extend Tiger Brennan Drive from Berrimah Road to the Stuart Highway. Part B consists of the grade
separated interchange. Included in the works are the

x Provision of temporary traffic arrangements as necessary to ensure minimal disruption to all
road users and ensure the continued functioning of the surrounding traffic network and property
access;

Provision of local service roads;

Provision of bicycle and pedestrian paths and underpasses;

Provision of lighting;

Provision of fencing;

Irrigation and landscaping;

Signs, safety barriers, other road furniture;

Identification and relocation of affected public utility plant;

Clearing activities

Bulk earthworks

Sealed road pavement construction

Drainage

Bridge construction

X X X X X X X X X X X X

The main construction works will commence in April 2009 and the project will be completed in 2010.
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1.2. Environmental Management Plan

1.2.1. Purpose and scope of the Plan

The client, the Department of Planning and Infrastructure (DPI), submitted two Notices of Intent (for
original Stages 2 and 4) in January and February 2008, to the Department of Natural Resources,
Environment, the Arts and Sports (NRETAS) for assessment. NRETAS assessed the Notices of
Intent under the Environmental Assessment Act and made the decision that formal assessment is
not required under the Act. However, a number of matters will need to be dealt with, which are to be
incorporated into an Environmental Management Plan for the project.

The development and implementation of an Environmental Management Plan is also a requirement
under the Macmahon Systems, which is certified under ISO 14001 — Environmental Management
Systems. The Macmahon Systems (MBS/MDL) are also certified under ISO 9001 — Quality
Management Systems and AS/NZ 4801 — Occupational Health and Safety Systems.

As the form of the Tiger Brennan Drive Extension contract is similar to an alliance, this
Environmental Management Plan (EMP) has been combined to cover the environmental aspects of
the project for the Contractor, Macmahon Contractors and the Principal, DPI. ..

The EMP provides a framework for implementing environmental management practices and
procedures to manage and minimise potential environmental impacts during construction activities.
It aims to ensure compliance with legislation, relevant guidelines, contract requirements and 1SO
14001 for Environmental Management Systems.

The aims of this EMP are to:

1) Capture all relevant environmental issues associated with the Tiger Brennan Drive
Extension Project.

2) Develop environmental mitigation measures to minimise the potential impacts
associated with the construction phase of the Project.

3) Incorporate the environmental mitigation measures identified into a comprehensive
framework to facilitate and ensure their appropriate management through the
construction stage of the project.

All employees and subcontractors will be made familiar with the main environmental issues and
controls of the project and all activities will be undertaken in accordance with this EMP.

As a minimum, all environmental issues as identified by DPI in the two Notices of Intent will be
addressed in this EMP.

1.2.2. Structure of the EMP

X Section 1 outlines the background to the project and the purpose of the EMP.

x Section 2 explains the framework for the Macmahon Environmental Management System
and how all relevant requirements from ISO 14001 are addressed in this project.

x Section 3 details all specific environmental issues, and how they will be managed during the
project.
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Appendices
X Appendix 1: Site Plan
x Appendix 2: Organisation chart, showing project positions and reporting relationship.

x Appendix 3: Environmental Risk Register detailing the strategies for managing the
environmental aspects and impacts associated with the project

X Appendix 4: Weekly Environment & Safety Inspection Checklist

x Appendix 5: Activity Planner

X Appendix 6: DPI Strategy — Roads and the Environment

x Appendix 7: DPI Technical Standard — Recycling Following Clearing

x Appendix 8A: Site plan indicating inundated and water logged areas, water courses,
stockpiles, offices, site accesses and typical location of erosion controls

x Appendix 8B: Typical sections for erosion controls
14. Appendix 9: External catchment areas with existing site contours
A. General site
B. Interchange
15. Appendix 10: Longitudinal sections/ final site contours with cut and fill locations
16. Appendix 11: Typical cross sections and grades and batter slopes
17. Appendix 12: Drainage plans
18. Appendix 13: Landscaping plans

1.2.3. Review of the EMP

The EMP will be reviewed annually as a minimum and will also be reviewed in response to:
x Significant incidents
x Findings of inspections and audits
x Changes in legislation
x Change in project scope and risk profile
x Changes in Macmahon systems and/or practices
X Management reviews
X As per DPI requirements as set out in this document.
The review of the EMP will be useful to determine the suitability and effectiveness of the current

control measures. If the EMP is amended, the amended and endorsed document will be provided to
controlled document holders within five working days.
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2. ENVIRONMENTAL MANAGEMENT SYSTEM AND PROCEDURES

2.1 Macmahon Environmental Management System and Procedures

The integrated Macmahon Business System is an essential element of the Macmahon business and
serves to meet DPI requirements, reduce business risk, improve profitability and demonstrate
responsible management to our stakeholders.

The environmental, quality and safety management systems have been certified by NCS
International (third party certification body) as meeting the requirements of the following
management system standards:

X AS/NZS ISO 9001:2000 - Quality systems
X AS/NZS ISO 14001:2004 - Environmental management systems
X AS/NZS 4801:2000 - Occupational health and safety management systems

The ultimate objective of the Environmental Management System (EMS) is to provide a consistent
approach to the environmental management of operations, whilst ensuring the required corporate,
contractual and legislative requirements are met and environmental impacts are prevented or at
least minimised.

This EMP incorporates contract and legislative requirements as well as the relevant elements of
AS/NZS I1SO 14001:2004.

An overview of the Environmental Management System to be implemented for the works is
illustrated in the flowchart overleaf.
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2.1. Environmental Policy

MACMAHON

ENVIRONMENTAL POLICY

To work effectively in a diverse range of environments and social
settings, Macmahon recognises the importance of integral environmental
management into how we do business. Our environmental policy objective
is to minimise the adverse impact on the environment as a result of our
business activities.

To achieve this objective we will:

o B o B I o BN o B o

Establish and maintain an environmental Management systemn in
accordance with ASMZS 150 14001.

Comply with contract conditions, relevant legislation and other criteria to
which the company subscribes.

Regularly review business operations, identify and implement
opportunities for improvement.

Educate our work force on key environmental issues, management
controls and associated responsibilities.

Establish defined environmental objectives and targets 1o measure our
performance and identify opportunities for improvement.

Strive to prevent pollution, reduce waste and commit to recovery and
recycling where feasible.

gl L

Mick Bowen
Chief Executive Officer

September 2008
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2.2. Department of Planning and Infrastructure Strategy for Roads and the
Environment

Currently, DPI operates under the Roads and the Environment strategy. This strategy establishes
the policy framework for sustainable and integrated road development and road use management
through an Environmental Management System. It aims to provide guidance to staff, consultants
and contractors on road related planning, design, construction and maintenance projects, as well as
being a general information document for the public. It will be reviewed regularly to make sure it
remains effective. The strategy is based on the following principles:

x Demonstrating duty of care in environmental protection as a good corporate citizen

x Implementing relevant policy and legislation on environmental protection relating to the
provision of road transport

x Applying environmental management and ecologically sustainable development.

The Department will demonstrate due diligence in the provision of its road network services and will
strive for continual improvement by:

x e« Ensuring compliance with relevant environmental legislation and regulations

X e Setting appropriate environmental management strategies

x

» Developing and implementing sound environmental policies and practices

x

» Minimising the environmental impacts of its activities

x

* Providing our employees with the skills to achieve environmental outcomes

x

 Improving the way we manage our contractors and suppliers

x

* Involving the community in planning and implementation issues

x

» Reporting publicly on environmental performance.
Appendix 6 gives the DPI Strategy for Roads and the Environment.

2.3 Environmental Aspects/ Impacts and Risk Assessment

The environmental aspects for the project activities have been identified through a risk assessment
process, consideration of DPI's Notice of Intent, relevant guidelines and standards, and is also
based upon Macmahon’s practical experience gained during delivery of many construction projects
within the Northern Territory. For each environmental aspect, the issues and controls are detailed in
the Sub-Plans in Section 3 of this EMP.

In order to determine the significant environmental aspects, an environmental risk assessment is
undertaken for the project. This is documented in the Environmental Risk Register in Appendix 3.
The level of risk associated with each environmental factor is determined using procedure PPPCO05
‘Risk Management’ . The risk assessment process is based on the Australian Standard for risk
assessment (AS/NZS 4360:1999) and covers all aspects of construction including normal and
abnormal operations or activities and any potential emergency situations. The Environmental Risk
Register is revised as needed to reflect any significant changes to the project and/or construction
techniques.
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The Environmental Risk Register has been structured so that for each environmental aspect, there is
a stated:

x Environmental impact;

x Risk analysis (inherent risk) - the likelihood and consequence of an environmental
hazard/impact occurring in the absence of any control measures;

x Control measures - to be implemented to meet management objectives;

X Monitoring - includes relevant equipment, location of monitors, parameters, baseline
monitoring, frequency of monitoring/inspections, recording of complaints and reporting of
results (format/frequency); and

x Level of residual risk - the likelihood and consequence of an environmental hazard occurring
following the implementation of control measures.

At an operational level, all identified controls are included in task specific Job Safety &
Environmental Analysis (JSEA), to ensure that all relevant employees are aware of the
environmental issues and controls needed for the task they are performing.

The effectiveness of the controls stated in the relevant Sub-Plans and JSEA's will be assessed
through regular monitoring (refer 2.12 Monitoring & Auditing).

For any subcontracted works, the nominated Subcontractor shall implement the stated

environmental controls. Any monitoring will be undertaken by Macmahon, in accordance with
contract requirements.

Table 1: Scope of the Environmental Risk Register (Appendix 3)

Riigge?isgigseeggirfg():e Environmental Hazard / Aspect
1 Erosion & Sediment control
2 Stormwater
3 Use of hazardous substances
4 Noise
5 Air quality and dust
6 Native vegetation and significant flora species, clearing
7 Weeds
8 Significant fauna species
9 Pests
10 Waste
11 Biting insects
12 Fire
13 Aboriginal Heritage Sites

NO15 - Tiger Brennan Drive Extension Stage 2 Page 14 of 99
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2.4. Legal and Other Requirements

Table 2 lists the legal and other requirements relevant to the project, including the application and
responsible government department. Sub-Plans to the EMP have been developed and are included
in section 3 of this EMP to address specific significant environmental issues for the project, taking
into account all relevant legal & other requirements.

Job Safety & Environmental Analysis (JSEA’S) address any specific requirements from the Sub-
Plans to ensure that environmental and safety related issues are addressed at an operational level.
The JSEA incorporates references to specific tasks relating to environmental controls, such as
installation of sediment control devices and spill management.

Changes in environmental legislation and/or the environmental management procedures developed
for this project may change at some time during the project. This EMP will be updated to reflect

these changes.

The procedure SSPC38 ‘Legal and Other Requirements’

identified, accessed and controlled.

Table 2: Legal and Other Requirements

describes how relevant legislation is

Legislation

Application

Responsible
Department/

Acts & Regulations

Dangerous Goods Act
2008 and Regulations

Provide for the safe storage, handling and transport of
certain dangerous goods

Department of Justice

Provide for the assessment of the environmental effects

Offences and Penalties
Act 1997

protection of the environment, and for related purposes

Environmental ! NRETAS
Assessment Act 1982 | of development proposals and for the protection of the

and Administrative | €nvironment

Procedures 1994

Environmental Establishes penalties for certain offences relating to the | NRETAS

Environmental
Protection
Biodiversity
Conservation Act 1999
(Federal)

and

Provides a national framework for environment
protection through a focus on protecting matters of
national environmental significance and on the
conservation of Australia's biodiversity.

Federal Department of
the Environment and
Heritage

Fire and Emergency
Act 2007 and
Regulation

Provides for the establishment of the Northern Territory
Fire and Rescue Service, the operational and emergency
response activities of the Service, the protection of life,
property and the environment against fires and other
emergencies.

Northern Territory Fire
and Rescue Service

Fisheries Act 2007 Provides for the regulation, conservation and | Department of
management of fisheries and fishery resources so as to Regional
m?mtag their sustaln?EIeh unl:jsatlon,t.ar;_(fj to regulate the Development,
sale and processing of fish and aquatic life. Primary Industry,
Fisheries and
Resources
NO15 - Tiger Brennan Drive Extension Stage 2 Page 15 of 99
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Legislation Application Responsible
Department/

Heritage Conservation | Relates to the natural and cultural heritage of the | NRETAS
Act 2000 and | Northern Territory — to identify, conserve and where
Regulations appropriate enhance those places within the Northern

Territory which are of significance to the culture

An Act relating to Litter NRETAS

Litter Act 2008

Planning Act 2007

To provide for appropriate and orderly planning and
control of the use and development of land (in this case,
no planning permit is required because under the Act
road reserves are exempt).

DPI

Public Health Act 2005

Provides a framework for the management of public

Department of Health

Act 2001 and
Regulations

industry and environment from the adverse impact of
weeds

and Regulations health issues. and Families
Soil Conservation and | Makes provision for the prevention of soil erosion and for | pp
Land Utilisation Act | the conservation and reclamation of soil.
2008
Territory Parks and Provides a framework for parks & reserves, and | NRETAS
Wildlife Conservation idli i

management of wildlife and protected species
Act, Regs and By-Laws
2007
Waste Management An Act to provide for the protection of the environment | NRETAS
and Pollution Control through encouragement of effective waste management
Act 2007 and and pollution prevention and control practices and for
Regulations related purposes
Water Act 2004 and Provides the framework for controlling and regulating the | NRETAS
Water Regulations discharge of pollutants in to all waters and the issuing
2002 and management of Waste Discharge Licences.
Weed Management An Act to protect the Territory's economy, community, | NRETAS

Workplace Health and
Safety Act 2008 and
Regulations

To promote occupational health and safety in the
Territory to prevent workplace injuries and diseases, to
protect the health and safety of the public in relation to
work activities, to promote the rehabilitation and
maximum recovery from incapacity of injured workers, to
provide financial compensation to workers incapacitated
from workplace injuries or diseases and to the
dependants of workers who die as the results of such
injuries or disease.

NT Worksafe (within the
Department of Justice)

Other Requirements (Australian Standards (AS), Codes of Practice, Licences

, Approvals)

AS/NZS ISO
14001:2004

Environmental Management Systems framework

Standards Australia /
Standards New Zealand

AS 1940 — 2004:
Storage and Handling
of Flammable and
Combustible Liquids

Sets out requirements for design, construction and
operations of installations for the storage and handling of
flammable and combustible liquids.

Standards Australia

AS 2436 -1981: Guide
to noise control on
construction,
maintenance and

Guideline for control of noise at construction sites

Standards Australia

NO15 - Tiger Brennan Drive Extension Stage 2
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Legislation Application Responsible
Department/
demolition sites

Table 3 lists the applicable environmental approvals for the project. It should be noted that no
planning permit is required because road reserves are exempt under the Planning Act. Also, DPI
advised that notification has been given that formal assessment under the Federal Environment
Protection and Biodiversity Conservation Act was not required and no approval is needed.

Table 3: List of key environmental approval documentation and associated administrator

Document Type Responsible
Department

Approval under NT Environmental Assessment Act: correspondence dated | NRETAS
March and April 2008 indicated that no formal assessment is required
however issues are to be addressed in an Environmental Management Plan.

Authority Certificate under Aboriginal Sacred Sites Act: correspondence and | Aboriginal Areas
approval dated 5 September 2008. Protection Authority

2.5. KPIs and Obijectives

In the Sub-Plans in Section 3, specific objectives and targets are set for each significant
environmental aspect.

Some general objectives and targets are:

x All personnel working on site have undergone an induction

x Internal audit score of 85% or above for compliance to EMP

x DPI conducted audit score of 85% or above for compliance with to the EMP
x No activity in breach of the provisions of any environmental legislation

x 100% investigation and reporting of any environmental incident at the site

2.6. Project Team and Responsibilities & Authorities
2.6.1. Macmahon

Resources for this project have been identified by the Project Manager and are detailed in the
Project Organisation Chart, refer to Appendix 2.

The responsibilities and authorities of Macmahon personnel are defined in position descriptions. The
specific responsibilities of staff in relation to Environmental matters are detailed below:

Project Manager

The Project Manager has overall authority in the determination of all matters affecting the
implementation and operation of environmental practices on the project. The Project Manager
reports to the Regional Manager NT and is responsible for:

x ldentifying resources and equipment for environmental purposes;

NO15 - Tiger Brennan Drive Extension Stage 2 Page 17 of 99
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X Ensuring training is provided to improve awareness of environmental issues and
responsibilities;

X Incorporating environmental management aspects in project planning;
x Ensuring project operations are performed in accordance with legal and other requirements;

X Reviewing the effectiveness of the system for continual improvement.

HSEO Manager NT

x Reviewing of the Project Environmental Management Plan;
x Auditing the Environmental Management System;

x Providing support to the Environment & Safety Advisor for the duration of the project.

Environmental Advisor

The Environmental Advisor has a functional reporting link to the HSEQ Manager NT and reports
directly to the Project Manager (and is also the Project Environmental Representative (PEMR).

x Preparation of the Project Environmental Management Plan

x Consulting with the Project Manager on environmental matters;

x Liaising with employees on environmental matters;

X Monitoring and reporting on environmental management system performance;
x Conducting site inspections and assisting with audits;

X Reviewing inspection reports and ensuring any actions required are executed,;

x Facilitate the implementation of environmental improvements and initiatives where
practicable;

x Ensuring the EMP and sub- plans are implemented to meet the requirements for the project;
x Arrange the assignment of project staff to perform verification duties;

x Ensuring Environmental non-conformances and environmental incidents are identified,
investigated, reported and suitable corrective actions are determined and completed;

x Ensuring subcontractors fulfil their environmental obligations;
x Assisting with the updating of various Project Management Plans;
x Attend meetings to discuss environmental issues;

x Liaising with environmental representatives from DPI, other government authorities and
community groups

Supervisors/ Engineers

x Fundamental checking by site supervisory staff and subcontractors is a feature of the
management system. Placing responsibility for the achievement of company objectives at
the workface will lead to greater accountability at this level.

Employees
X Report environmental incidents as observed on-site

NO15 - Tiger Brennan Drive Extension Stage 2 Page 18 of 99
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x Follow instructions given by supervisory personnel in relation to matters that affect the
environment

x If trained to do so, conduct initial emergency response activities such as place bunds around
spills

2.6.2. Department of Planning and Infrastructure

Principal's Representative

The Principal’s Representative has overall responsibility of all matters affecting the implementation
and operation of environmental practices on the project. The Principal's Representative reports to
the Director of Major Projects and Design and is responsible for:

x ldentifying resources, either within the department or out sourced, for environmental
purposes such as auditing of the implementation of the EMP;

X Incorporating DPI environmental management aspects in project planning;
x Ensuring project operations are performed in accordance with legal and other requirements;

x Ensuring the successful implementation of the EMP objectives.

Site Staff
x Daily checking and monitoring of the implementation of the EMP.

2.7. Training, Competence and Awareness

2.7.1. Environmental Inductions

It is the policy of Macmahon to ensure that adequate training and instruction is provided to personnel
to allow them to perform their duties whilst ensuring the environmental impacts associated with the
Project are prevented or minimised.

All Macmahon and Subcontractor personnel must attend a Macmahon induction prior to
commencement of work, in accordance with Procedure SSPCO02 ‘Induction’ which includes but will
not be limited to the following environmental topics:

x Overview of key environmental issues and personnel responsibilities

x Promoting awareness of significant environmental issues and personnel responsibilities (as
outlined in Appendix 3)

x Reporting of environmental incidents - which will include how an event is reported and to
whom the event is reported (all incidents are to be reported including near misses).

x Emergency procedures - which will cover the procedure for an emergency and for evacuation
of the site in the event of a catastrophic situation arising

x Contingency Plans - e.g. for chemical Spills and in the event that an unidentified aboriginal
heritage item is uncovered during the works.

Questions pertaining to environment and heritage will be included in the site induction questionnaire
to verify employees’ understanding of the induction content.
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2.7.2. Environmental Awareness

Toolbox meetings are held on a fortnightly basis, for all staff and subcontractors, and are mainly
aimed at operational staff. Toolbox meetings focus on environmental and safety items relevant for
the project during that time, and are used as the main tool to further increase awareness in
significant environmental and safety issues and to communicate the relevant items contained in the
Environmental and Safety Management Plans. Typical items discussed in these toolbox meetings
are detailed under 2.11: “Monitoring auditing and review”, and include environmental items such as
new procedures or re-enforcement of existing procedures relating to erosion control, handling of
hazardous chemicals, weeds, clearing boundaries, management of waste/ recycling, biting insect
problems, need to report all incidents and hazard/ near misses etc.

2.7.2. Training

Macmahon Environment & Safety Advisors at the project will be trained in Environmental
Management (as a minimum Cert IV).

Key personnel (e.g. Supervisors) undergo environmental awareness training, specifically developed
by the Environmental Advisor for the Tiger Brennan Stage 2 Extension and aimed at relevant
environmental issues for the project.

Training of site personnel (inclusive of sub contractors), includes training in environmental
awareness in the induction package and ongoing Toolbox meetings. It often includes field
instruction on appropriate implementation of environmental controls (dependent on nature of duties).
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2.8. Communication and Complaints

2.8.1. Communication and meeting frequencies

Procedure PEPC19 outlines general communication protocols and meeting frequencies.

For this project, environmental issues will be communicated as follows:

Table 4 Environmental communication requirements

Method Frequency Participants Reference Record

Project site

Toolbox Fortnightly Project personnel PEPC19 Minutes of meeting

Meetings and attendance
record

Contract Monthly DPI, Project Manager Contract Minutes of meeting

Meeting (with / Supervisor / Advisor

DPI)

Contract As required Project Manager / Contract Minutes of meeting

Meeting (with Supervisors / Advisor

Subcontractor)

Authority Consultation

Regulatory As required Project Manager / - Minutes of meeting

Body e.g. Advisor or equivalent record

NRETAS,

DPI

Community Consultation

Other As required DPI, Project - Minutes of meeting
interested Manager, Advisor or equivalent record
parties

2.8.2. Complaints

Complaints from any source (e.g. DPI, general public, other government departments) must be
registered using a Complaint Record. The complaint shall be investigated by an Environment or
Safety Advisor in consultation with the Project Manager and action taken to enable satisfactory
close-out.
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2.9. Documentation

All requirements for document control, correspondence & filing, superseded documents, and other
guality control items are described in detail in the Project Quality Management Plan.

2.9.1. Control of environmental records

Macmahon

Project records, including pertinent subcontractor project records, will be maintained to provide
evidence of conformity to DPI requirements and of the effective operation of the environmental
management system. Such records include, but are not limited to:

x Correspondence to/from DPI and interested parties

x Permits, licenses and approvals

X Induction training records

x Inspection and test documentation (including calibration)
x Non-conformance and corrective action / complaints

x Environmental incidents

x Audits and inspections

X Monitoring Records

x Delivery / waste dockets

Department of Planning and Infrastructure

Environmental records for DPI will conform to department standards for record keeping. Records will
include, but are not limited to, contractual correspondence and correspondence with NRETAS,
results from EMP audits and inspections, any permits and licences obtained by DPI, environmental
incidents and monitoring records.

2.10. Operational Procedures

2.10.1. Process Procedures

Macmahon environmental procedures that have been developed as part of the Macmahon
Environmental Management System and are relevant to the project include:

X Erosion/Sediment Control Failure Response (PEFC14, refer sub-plan 3.1)
X Hydrocarbon Management (PEPC35, refer sub-plan 3.3)

X Control of Hazardous Substances (PEPC28, refer sub-plan 3.3)

X Hydrocarbon/Chemical Spill Response (PEFC13, refer sub-plan 3.3)

X Weed/Dieback Management (PEFC12, refer sub-plan 3.7)

X Waste Management (PEPC34, refer sub-plan 3.10)

NO15 - Tiger Brennan Drive Extension Stage 2 Page 22 of 99



Project Environmental Management Plan “ )!
Tiger Brennan Drive Extension Stage 2 MAC

X Management of Unrecorded Aboriginal Heritage Sites (SSFCO06c, refer sub-plan 3.13)

These guidelines and procedures have been developed to cover and/or align with relevant
requirements, standards, legislation and/or best practice.

All requirements in these procedures have been incorporated in the specific sub-plans for each
environmental aspect.

Subcontractor generated procedures, addressing performance of a specific work process/system,
are to be reviewed by the Project Manager / Environment Advisor for suitability and adequacy of
meeting specified contract requirements. Where changes are required, the comments will be
communicated to the subcontractor, for amendment and approval of the procedures prior to
commencement of work.

Approved Process Procedures are to be recorded in the Document Control Register

2.10.2. Management of Subcontractors

Suppliers/Subcontractors shall be evaluated in accordance with procedure PPPCO06 ‘Evaluation of
Subcontractors '. Only Subcontractors who have been evaluated by Macmahon shall be engaged
to perform subcontract works. A Subcontractors Database shall be maintained to record details of
subcontractors evaluated.

All subcontractors shall undertake the works in accordance with the Macmahon environmental
management system requirements and this EMP. If a subcontractor intends to work under their own
environmental management system, this will need to be reviewed and approved by the Project
Manager/ Environment Advisor prior to commencing works, to ensure that all requirements are
addressed. Prior to commencement of works, subcontractors shall be required to submit a task
specific Job Safety & Environmental Analysis (JSEA) or Work Method Statement to Macmahon for
review and acceptance, which covers all relevant environmental items. Often, JSEAs are developed
jointly between Macmahon and subcontractor staff to ensure that all environmental items are
covered.

For completed works, subcontractors shall submit conformance documentation, in accordance with
contract specifications, to Macmahon for review and acceptance.

2.11. Emergency Procedures and Incidents

2.11.1. Emergency Procedures

The procedures to be followed during an emergency situation at the site are detailed in the Project
Emergency Response Plan, which will be submitted in Stage 2 of the contract.

These procedures are to ensure effective response in the event of an emergency (including
environmental emergencies such as fire and large fuel spills) in accordance with procedure PEPC22
‘Emergency Preparedness and Response’ . The Hydrocarbon/Chemical Spill Response Process
(PEFC13) is included within Sub-Plan 3.2.
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A flipchart summarising the various emergency procedures in the Emergency Response Plan is to
be completed and posted at specific work areas, cribrooms and noticeboards, specifying the steps to
be taken and the parties/persons to contact in the event of an emergency.

The Emergency Response Plan shall be tested on a six (6) monthly basis. Records are to be
maintained of all site emergencies and results of any emergency practice drills conducted.

2.11.2. Environmental Incident Reporting

All site personnel shall report all environmental incidents immediately to their Supervisor,
Environmental or Safety Advisor.

It is the responsibility of the Supervisor to contact the Environmental Advisor to investigate the
incident with personnel involved in accordance with procedure SSPC34 ‘Accident Investigation
and Reporting’ .

In the event of an environmental incident on site, the Project Manager shall notify the HSEQ
Manager NT as soon as practicable. An Accident/Incident Report (SSFMO01) will be completed and
forwarded to the HSEQ Manager NT within 24 hours, with further notification as per procedure
SSPC34. Any incidents that have caused environmental harm will also be reported to the DPI
representative and NRETAS (Pollution Hotline or the compliance contact person) as soon as
practicable. Under the legislation, incidents that have caused or are likely to cause serious or
material environmental harm are to be notified, however when in any doubt as to the seriousness of
the event, the authorities will be notified in any case.
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2.12. Monitoring, Auditing and Review

2.12.1. Inspections/ monitoring
a. Macmahon

Monitoring requirements for the various environmental aspects of this project are outlined in the
attached Sub-Plans.

A project specific ‘Environment & Safety Inspection Checklist’ has been developed, Appendix 4.
This checklist will be completed by the Environmental & Safety Advisors on a weekly basis. It should
be noted that in addition to the weekly checklist, daily visual monitoring is conducted, both by site
Supervisors and Environmental & Safety Advisors.

Any corrective actions resulting from inspections will be entered onto the project Action Register and
the progress tracked for completion.

b. Department of Planning and Infrastructure

Targeted inspections will be undertaken as required during key process points.

2.12.2. Internal Audits
a. Macmahon

Internal audits are carried out to determine the extent to which the EMP conforms to ISO14001, DPI
& legal requirements; to assess the effectiveness of the EMP in the field and to identify opportunities
for improvement. Internal audits will be carried out as detailed in procedure SSPC35 ‘Auditing’.

The HSEQ Manager NT will establish an Internal Audit Plan. An internal audit will be completed
within the first three months of start-up and thereafter every 12 months (as a minimum).

The internal audit report will be issued within two weeks of completion of the audit.

Any non-conformance identified during the audit shall be actioned in accordance with procedure
PEPC39 ‘Non-conformance and Corrective Action’” . Management personnel responsible for the
area shall undertake corrective action on the deficiencies found. Any corrective actions are entered
onto the project Action Register and the progress tracked for completion.

b. Department of Planning and Infrastructure audits

Audits of the implementation of the EMP control measures will be conducted every three months
during the dry season and monthly during the wet season. The results of the audit will be reported to
NRETAS and a copy will be given to the contractor within 1 week of the audit. Any recommendations
for corrective actions will be included in this audit report. DPI will also conduct regular site
inspections for environmental performance. .

NO15 - Tiger Brennan Drive Extension Stage 2 Page 25 of 99



Project Environmental Management Plan s( )!
Tiger Brennan Drive Extension Stage 2 MAC

2.12.3. External Audits

External audits can be conducted by a second party (i.e. DPI, NRETAS) or third parties, such as
other government departments, or a certification audit by NCS International. Results from any
external audits are to be reviewed by the Project Manager, with any necessary corrective actions
assigned to project personnel to ensure appropriate and timely closeout. Any corrective actions are
entered onto the Project Action Register and the progress tracked for completion.

2.12.4. Project Corrective Action Register

Any environmental non-conformance (e.g. incidents, audit-related non-conformance, inspections
etc) will be recorded in the Project Corrective Action Register (“Action Register”). This Register
details the non conformance, allocates corrective action required, responsible persons and
timeframes by which the action is to be completed, and the actual completion date. Triggers are in
place via company audit scheduling and risk reviews to prevent and track any incidence of re-
occurrence.

2.12.5. Management Review and Continuous Improvement

The following mechanisms will be implemented to review performance and identify opportunities for
improvement:

a. Prestart Meetings

Prestart meetings are held on a daily basis for all project personnel and subcontractors and are
based on operational items for the day, such as tasks to be performed that day, any complaints, any
incidents, safety and environmental items to be aware of etc. Minutes of these daily meetings are
kept and filed. Project personnel and subcontractors have the opportunity to bring up any items of
concern for discussion, prior to commencing works for the day.

b. Toolbox Meetings

Toolbox meetings are held on a fortnightly basis, for all staff, employees and subcontractor
personnel. Toolbox meetings focus on environmental and safety items relevant for the project during
that time, and are used as the main tool to increase awareness in significant environmental and
safety issues and to communicate the relevant items contained in the Environmental and Safety
Management Plans. Typical items discussed in these toolbox meetings are:

X Any recent incidents & hazard/ near misses, recommendations
X Any complaints received
X Any audit results

x Environmental items such as new procedures or re-enforcement of existing procedures
relating to erosion control, handling of hazardous chemicals, weeds, clearing boundaries,
management of waste/ recycling, biting insect problems, need to report all incidents and
hazard/ near misses etc

x Health issues such as dehydration, stretching exercises, healthy eating, and other company
initiatives. Regularly, guest speakers are invited such as an exercise physiologist, doctor,
senior Macmahon staff, auditors and others
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Safety items such as safety statistics, new procedures, re-enforcement of existing
procedures relating to working at heights, working with and around machinery, manual
handling, cardinal rules, use of JSEAs, emergency response etc

Items discussed in the Safety Committee (the Safety Committee focuses on safety items
however environmental items are also discussed)

Any changes to the project and new works/ tenders
Any training conducted or planned

And any items as brought up by anyone in the meeting

Issues raised are recorded, and responsibilities assigned to ensure satisfactory close-out of the
issues raised. Minutes of these fortnightly meetings are kept and filed and posted on site notice
boards.

C. Monthly Progress Reporting

The Environment & Safety Advisors complete a Project HSEQ Performance Monthly Report
(PEFM42), in liaison with the Project Manager, which is forwarded to the Perth head office via the
HSEQ Manager NT. This report covers the preceding month’s HSEQ performance covering the
following:

X

X
X
X

X X X X X X X X X

Workforce number and man-hours worked (including indigenous participation figures)
Safety Incident Statistics including TRIFR
Any incidents (safety, plant and/ or environmental)

Leading indicator descriptions (e.g. number of hazard/ near misses and safe act observations
reported, number of toolbox and safety committee meetings held, subcontractor information,
number of inspections and audits, training conducted, JSEAs/ procedures developed)

Drug & alcohol testing results

Operator training conducted

Number of audits conducted and/ or planned
Any complaints

Any non-conformances

Waste types and volumes, including recycling
Energy efficiency opportunities

Comments by Project Manager

Other HSEQ Performance / Information for the month (such as training/refresher courses,
DPI audit results/feedback, opportunities for improvement, etc)
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d. Group Management System Review

In accordance with procedure SSPC36 ‘Continual Improvement’ , the Project Manager reviews the
management system on a quarterly basis to determine its continuing suitability, adequacy and
effectiveness and to assess and identify opportunities for improvement.

Items discussed and reviewed are:

X

X

Any outstanding actions from the previous quarterly risk review

Any trends resulting from an analysis of incidents and hazard/ near misses over the past
quarter

Safe Act Observations

Project Risk Register

Action Register and any items outstanding

JSEA Register

Issues discussed at prestart and toolbox meetings
Any DPI related issues

Determination of the top 3 high risk activities and actions to be taken in the next quarter to
reduce the risks

Communication and understanding of safety requirements by employees (includes
subcontractors). Any negative response to be itemised for action and follow-up.

e. Senior Management Review

X

Senior Macmahon management regularly visit the project sites for visual inspections and any
items identified will be actioned as soon as possible. Apart from inspections, they may also
conduct Site Visitor's Audits.

NO15 - Tiger Brennan Drive Extension Stage 2 Page 28 of 99



Project Environmental Management Plan “ )!
Tiger Brennan Drive Extension Stage 2 MAC

3. ENVIRONMENTAL MANAGEMENT SUB-PLANS

The following sections address the management of relevant specific environmental issues at the
site.

Reference is also made to other Management Plans that have been developed by Macmahon for
the project (separate to this EMP), which are relevant:

x Safety Management Plan

x Emergency Response Plan

x Traffic Management Plan

X Quality Management Plan

x Stakeholder Management Plan

x Employee Relationship Management Plan

X Local Industry Participation Plan
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3.1. EROSION & SEDIMENT CONTROL MANAGEMENT PLAN

3.1.1. Existing Environment/ Current status

Refer to the Notice of Intent, DPI, January 2008, which includes various maps.

a. Geology and Soils

With reference to the Darwin SD52-4 1:250 000 Geological Map Series (Department of Mine and
Energy, 1987), geology within the project area primarily consists of unconsolidated sand, clayey
sand, ferruginous clayey sand, sandy and gravely soils, pisolitic and mottled laterite, kaloinitic
claystone, basal conglomerate, minor bioturbated siltstone, carbonate, sandy claystone and clayey
sandstone. Sand, silt and clay and shale and siltstone are present in patches in the area of the
project. Laterite and sandstone are noted to occur immediately east of the start of the road
extension (Ulman and Nolan Geotechnics Consulting Geotechnical Engineers, 1999).

Generally the area is underlain by the South Alligator Group — carbonaceous and ferruginous shale
with chert bands, carbonate, tuff, banded iron formation. In the vicinity of the dam the area is
underlain by Bathurst Island Formation — radiolarian and sandy claystone, clayey, quartz,
ferruginous and/or glauconitic sandstone and basal conglomerate (Dames and Moore, 1999).

b. Land Units

The site is gently undulating for much of its length with natural gradients of about 2 %. Slopes in the
vicinity of Marjorie Street are steeper in the range of 3-7%.

The land units contained in the Tiger Brennan Drive extension site consist of a combination of
swampy/marshy ground, lower hill slopes, undulating hill slopes and lower hills. The land units, as
defined by the Greater Darwin Area Land Unit Descriptions (GDALUD, DIPE, 2004), to be traversed
by the Tiger Brennan Road extension includes:

x Rugged low hills and slopes
— Short steep slopes and rises; gradient 5 to 15%; shallow gravely lithosols: Eucalypt Woodland
(GDALUD, 1c)
Undulating rises and side slopes
— Gentle side slopes; gradient 2 to 5 %; moderately deep gravely yellow massive earths, minor
lithosols: Eucalypt Open Woodland to Woodland (GDALUD, 2b1).
— Gentle side slopes; gradient 2 to 5 %, shallow gravely massive earths, minor lithosols:
Eucalypt Low Open Woodland to Open Woodland (GDALUD, 2b2).
Gently undulating upland surface
— Flat to gently undulating upland surface; gradient 1 to 3%; shallow gravely lithosols; Eucalypt
Open Woaodland, minor Woodland (GDALUD, 3d).
Gently undulating lower slopes
— Gentle lower slopes; gradient 0.5 to 1.5%; wet season water tables; hardsetting deep mottled
yellow massive earths; Mixed species Open Forest, minor woodland (GDALUD, 4d).
x Alluvial plains and drainage lines/minor levees
— Broad lowland plans; gradient less than 1.5% shallow to moderately deep siliceous sands:
Grevillea/Melaleuca Tall Shrubland to Low Open Woodland, minor Open Woodland (GDALUD,
6b).

x

x

x
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c. Hydrogeology and Water Resources
The majority of the proposed Tiger Brennan Drive extension corridor is trafficable during the dry
season. (source: Notice of Intent Stage 2, page 28).

Some sections of the site contain swampy/marshy ground that can become boggy during the wet
season. The north east section near the Stuart Highway intersection of the road extension is subject
to a “severe level of soil waterlogging or inundation for extended periods to moderate to high level of
soil waterlogging”, according the Litchfield Planning concepts and Land Use Objectives.

Watercourses and water bodies in the vicinity of the proposed works include (refer Appendix 8):

x Bleesers Creek — approximately 2 kilometres south of the existing Tiger Brennan Drive /
Berrimah Road intersection.

x  Hudson Creek — approximately 1.5 kilometres south of the existing Tivandale Road / Wishart
Road intersection. Hudson Creek drains in the East Arm, Darwin Harbour.

x A major creek (tributary to Hudson Creek) that traverses the existing railway approximately 300
metres east of the existing Tivendale Road.

x A creek located approximately 400 metres west of the Tivendale Road / Wishart Road
intersection which drains into Hudson Creek.

x  Drainage lines and gabion drop structures parallel to the alignment of the existing Wishart Road.

x A swamp at the north-east of the Tiger Brennan Drive / Stuart Highway intersection which is
beyond the project boundary

x A seasonally inundated area at the eastern end of the road extension immediately north of the
Stuart Highway, north of the CDU Palmerston Campus.

x A dam south of Marjorie Street and north of CDU Palmerston Campus.

Adjacent watercourses, such as Fairway Waters.

Sediment ponds at the prison.

x

x

Drainage from Berrimah Farm in the area of the development is primarily to Berrimah Road as
surface flow in the east and via surface flow to the south and west.

3.1.2. Potential Impacts/ Issues

Removal of vegetation and disturbance of soils during construction exposes underlying soils and can
lead to soil loss via wind or water erosion. Wind erosion is possible particularly during the dry
season. Water erosion is possible particularly during the wet season. Erosion can lead to loss of
topsoil and sub-soils, sedimentation of land and water, and reduced potential for rehabilitation
success. Also, increased turbidity in waterways can impact on the health of aquatic flora and fauna.
Dust can also be a consequence of clearing activities, possibly resulting in community complaints or
dust settling on plant leaves.

Vehicle movement and increased traffic on unsealed areas can cause soil compaction. Soil
compaction often results in a reduction in soil permeability, increased surface drainage, and
contributes to surface erosion from an increase in water volumes and flows.

It is expected that some soils may be deposited onto roads from truck tyres at the points where road
trains and other construction traffic exit the site onto the existing road network.
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The following items form part of the requirements in the Erosion and Sediment Control Fact Sheet,
as developed by NRETAS.

a. Site layout

b. Vegetation layout

c. Soil properties

d. Drainage and land management
e. Completion

As the project progresses, this Erosion & Sediment Control Plan will be updated and refined as
necessary.

a. Site Layout

X

Timing of construction: the earthworks are to commence in April 2009, and the works are
expected to finish in the Dry Season of 2010.

A locality plan identifying the development site is included in Appendix 1, and the external
catchment area with existing site contours is included in Appendix 9.

Appendix 10 shows the final site contours with cut & fill locations identified.

Clearing and topsoil stripping is likely to be conducted in two stages, over the Dry Season 2009.
The exact staging will be confirmed when the planning has progressed, but it is likely that the
first clearing will be from Berrimah Road to Tivandale Road and then second stage will be from
Tivandale Road to the Stuart Highway. Each stage is likely to take approximately 1 month.

The locations of site access points and parking areas, site facilities, access tracks, site storage
and stockpile areas are included in Appendix 8.

During the wet season, areas of high risk are the seasonally inundated areas (coloured orange in
Appendix 8). There are no excessive slopes in the project areas with high risk of erosion.

The drainage layout is detailed in Appendix 12. Erosion and sediment control measures will be
implemented, refer Appendix 8A for locations and Appendix 8B for typical sections of the various
controls that will be used at the project.

Proposed grades and batter slopes are included in Appendix 11.

Volumes of trapped sediment are expected to be low and any trapped sediment will be disposed
of on-site and re-used in the works.

b. Vegetation Layout

X

General location, nature and condition of existing vegetation: refer to Sub-Plan 3.6 of this EMP,
“Native Vegetation & Significant Flora Species and Clearing Management Plan”.

Location plan of protected trees and bushland, non-disturbance areas and buffer zones: there
are no protected trees on-site, however the aim is to relocate suitable cycads of the Cycas
Armstrongii species. The area outside of the road reserve will not be disturbed. Watercourses
will be protected using erosion & sediment control measures. During construction, sediment
fences will be used, and after construction, culverts will be protected with reno matrasses and
grouted stone pitching.

All disturbed areas will be rehabilitated, and the roadworks include a landscaping plan (refer
Appendix 13).
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X

The limits of clearing are the road reserve. However, not the entire road reserve will be cleared,
and clearing will be minimised to what is required for the roadworks, stockpiles, parking areas,
laydown areas and access roads.

c. Soil properties

X

d.

Location and limitations of major soil types: refer to the first section of this Erosion & Sediment
Control Sub-Plan.

It is unlikely that Potential Acid Sulfate Soils are present in the project area, according to
discussions with NRETA (refer NOI). The project area is located in an area > 8 m AHD, and
these soils are known to occur in lower lying areas (i.e. 5-6 m AHD, that were inundated by the
sea 6,000 years ago)).

Drainage and Land Management

x Drainage plans are included in Appendix 12. For further details, also refer to Sub-plan
Stormwater Management.

x Erosion and sediment controls are inspected at least weekly and more frequently after rainfall
events; maintenance and repair will be conducted as required. .

e. Completion

x Stabilisation of all exposed areas will occur after the works have finalised; temporary erosion
controls will be in place during construction. A permanent silt trap will be constructed to trap silt
from the interchange during the operational phase of the road (refer to the drainage plans in
Appendix 12).

x The landscaping plans that form part of the rehabilitation are included in Appendix 13.

3.1.3. Objectives of the Erosion and Sediment Control Plan

Minimise erosion by implementing appropriate erosion & sediment control measures

Minimise impacts of sediment runoff on the surrounding environment, such as the two creeks off
Hudson Creek

In the project area, redirect site drainage and surface runoff where possible and distribute to
avoid accelerated soil erosion

3.1.4. Legal and Other Requirements

X
X
X

Soil Conservation and Land Utilisation Act
Waste Management and Pollution Control Act
Water Act

3.1.5. Performance Criteria

Implement and maintain appropriate erosion & sediment control measures to reduce sediment
running off-site

No significant increase in turbidity in receiving waterways (such as the two creeks off Hudson
Creek) by monitoring upstream and downstream of the works

No evidence of significant accelerated erosion as a result of the construction activities
Rehabilitation of areas disturbed as a result of the construction activities
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3.1.6. Management, Monitoring and Corrective actions

Table 5 provides the controls, monitoring and corrective action for the issues identified. Also, there
is a standard Macmahon flowchart for erosion control which has been attached.

During design, several measures have been adopted to minimise the risk posed by erosion. These

measurements include:

x Energy dissipation and suitable grades to manage water velocities, permeable surfaces to
increase infiltration and vegetation to reduce surface flow velocities and stabilise soils.

x When the road formation is in cut, stormwater from the pavement surface will be contained
within a conventional pit and pipe system which will discharge at regular intervals. Roadside cut
off drains will intercept stormwater from the cut batters. Low flow concrete inverts 0.6m wide will
be constructed in the roadside drains to reduce the risk of erosion in the invert of the drain and
minimise potential ponding.

x In areas of fill, water will sheet from the road verge as diffuse runoff from the road formation to
the natural surface. Water from the central collection system will discharge via pipe culverts at
regular intervals.

x Gabion drop structures will be used to reduce the grade of drains in steep areas. These will act
to dissipate energy, slowing flows and minimising erosion. Rock protection (‘Reno mattresses’)
will be implemented at all outlets and culvert crossings to reduce potential scour.

Table 5— Management of Erosion & Sediment Control - Tiger Brennan Drive Extension Stage 2

Actions/ controls Monitoring/ inspections Contingencies/ corrective
actions
x Install appropriate erosion and | x Implement and maintain an | x Improve or maintain the
sediment control measures along erosion & sediment control erosion & sediment
roadworks as required to protect plan, which will be an aerial controls where required.
areas from sedimentation. map of the project with the Actions identified in
X Regularly maintain erosion and locations and types of all inspections will usually be
sediment control measures and erosion controls. entered onto the Action
check function after rainfall events, | x Monitor the erosion & Register with a planned
and regularly remove accumulated sediment control measures date for action, unless the
sediment from traps for reuse in the for effectiveness by: item has been rectified
project. Daily inspections and immediately.
supervision by supervisors
and inspections by
Environment & Safety
Advisors

Weekly  Environment &
Safety Checklist
Inspection of erosion and
sediment control structures
after storm events

x Determine any impacts on the | x After significant rainfall x If the levels for suspended

surrounding environment events, monitor water quality solids and turbidity are
in the two creeks off Hudson significantly higher
Creek and regularly collect compared to the
water samples for analysis for background levels,
suspended solids and investigate the main
turbidity and compare with sources for the sediment
the background levels. (Prior levels and improve the
to construction, various erosion & sediment
samples will be analysed in controls where required
these areas to determine X Also, remove any off-site
natural background levels). sediment.
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Actions/ controls

Monitoring/ inspections

Contingencies/ corrective
actions

X Stockpiles to be kept away from
water drainage lines, and stockpiles
to be wetted during windy conditions
where required.  Also, erosion &
sediment controls will be
implemented around/ downslope of
stockpiles, such as silt fences, socks
or rocks.

Monitor the erosion & sediment

control measures for

effectiveness by:

x Daily inspections and
supervision by supervisors
and inspections by
Environment & Safety
Advisors

X Weekly  Environment &
Safety Checklist

X Improve or maintain the
erosion & sediment
controls where required.
Actions identified in
inspections will usually be
entered onto the Action
Register with a planned
date for action, unless the
item has been rectified
immediately.

X Where possible, undertake main
clearing activities during the dry
season to reduce the potential for
accelerated soil erosion from storm
event and schedule timing of
construction activities, to reduce risk
of erosion and sedimentation during
higher risk periods for flooding.

Monitor weather conditions and
visually monitor site for erosion:

x Daily inspections and
supervision by supervisors
and inspections by

Environment & Safety
Advisors

x Weekly Environment & Safety
Checklist

X Where possible, change
the activities or increase
erosion controls where
required

X Vegetation clearing to be undertaken
strictly only to the clearing
boundaries identified on the design
drawings, and clearing boundaries to
be clearly marked and flagged in the
field.

Monitor cleared areas and
flagged areas:

x Daily inspections and
supervision by supervisors
and inspections by

Environment & Safety
Advisors

x Weekly Environment & Safety
Checklist

X In case of any over-
clearing, the area of over-

clearing will be
rehabilitated and the
person involved re-

instructed or disciplinary
action undertaken. Also,
DPI will be notified.

x Ensure that all people are aware of
potential issues with erosion &
sediment control issues (in induction
and Toolbox meetings).

X Weekly Environment & Safety
Checklist

X Internal and external audits as
per ISO 9001 and 14001

X Regular discussion of
erosion & sediment control
issues in Toolbox and
prestart meetings

x Rehabilitation of disturbed areas will
be undertaken as soon as possible
following construction.

x  Topsoil will be stripped and
stockpiled in stabilised piles and
reused in rehabilitation (stockpiles
should be less than 2 metres height).

X Weekly Environment & Safety
Checklist
X Project meetings

X Rehabilitation of disturbed
areas to be planned with a
suitable timeframe.

x Install surface runoff diversion
measures where possible to ensure
clean runoff does not pass through
construction sites or cause
accelerated erosion, particularly in
areas of high soil erodibility.

x Construct cut -off drains or similar
protective measures at the top of cut
slopes to prevent scouring and
accelerated erosion where possible.
Drains to re-direct water from cut
face of slope and may be lined with
non-erosive material; ends of drains
to be flared to disperse water along
contour of slope, or protected by
rock.

Monitor runoff into disturbed
areas and visually monitor site for
erosion:

x Daily inspections and
supervision by supervisors
and inspections by

Environment & Safety
Advisors

X Weekly Environment & Safety
Checklist

X Install additional diversion
drains or maintain/
improve existing
measures as required.
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3.2. STORMWATER MANAGEMENT PLAN

3.2.1. Existing Environment/ Current Status

The majority of the proposed Tiger Brennan Drive extension corridor is trafficable during the dry
season. Some sections of the site contain swampy/marshy ground that can become boggy during
the wet season. The north east section near the Stuart Highway intersection of the road extension is
subject to a “severe level of soil waterlogging or inundation for extended periods to moderate to high
level of soil waterlogging”, according the Litchfield Planning concepts and Land Use Objectives
(source: Notice of Intent Stage 2, page 28).

a. Water bodies

Watercourses and water bodies in the vicinity of the proposed works include (refer Appendix 8A):

X Bleesers Creek — approximately 2 kilometres south of the existing Tiger Brennan Drive /
Berrimah Road intersection.

x Hudson Creek — approximately 1.5 kilometres south of the existing Tivendale Road / Wishart
Road intersection. Hudson Creek drains in the East Arm, Darwin Harbour.

X A major creek (tributary to Hudson Creek) that traverses the existing railway approximately 300
metres east of the existing Tivendale Road.

x A creek located approximately 400 metres west of the Tivendale Road / Wishart Road
intersection which drains into Hudson Creek.

x Drainage lines and gabion drop structures parallel to the alignment of the existing Wishart Road.

x A swamp at the north-east of the Tiger Brennan Drive / Stuart Highway intersection which is
beyond the project boundary

X A seasonally inundated area at the eastern end of the road extension immediately north of the
Stuart Highway, north of the CDU Palmerston Campus.

x A dam south of Marjorie Street and north of CDU Palmerston Campus.

x Adjacent watercourses, such as Fairway Waters.

x Sediment ponds at the prison.

b. Drainage

The surface water encountered in the proposed Tiger Brennan Drive extension corridor for the most
part flows to the south and the south west with large upstream catchments contributing the majority
of peak flows. The majority of water crossing the proposed alignment water flows to the south and
crosses the existing railway formation through a series of culverts, ultimately passing into Darwin
Harbour via Hudson Creek. Flows to the west cross Berrimah Rd and enter Bleesers Creek. A
relatively small portion of the corridor at the proposed Tiger Brennan Drive/ Stuart Highway
interchange drains to the North East.

The Stuart Highway acts as a ridge, with surface water north of the Stuart Highway flowing north,
and surface water south of the Stuart Highway flowing south.

Water within the seasonally inundated areas north of the Stuart Highway drains slowly via the
paperbark forests to the north (retention time between few days to a week). Excess water flowing
through the forest reaches a second area that is seasonally inundated and that retains water into the
dry season. There is another seasonally inundated area to the west of the Highway, which drains
south-west towards Durack.
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Drainage from Berrimah Farm in the area of the development is primarily to Berrimah Road as
surface flow in the east and via surface flow to the south and west.

3.2.2. Potential Impacts/ Issues

Please note that not all items are addressed fully as the design is currently in progress. The
Stormwater Management Plan will be updated when the design has progressed to a final stage.

Potential for increased flows

Local runoff from the developed road corridor will be slightly higher than undeveloped flows, due to
the sealing of carriageways creating an impervious surface. However, the increase in flow is
considered insignificant as the road corridor represents a very small percentage of the entire
catchment contributing to flow. Increases in flow due to the proposed works vary between
catchments and are typically between 0.1% and 0.7% (table 6).

The anticipated residential, commercial and industrial development of upstream catchments will
have a far greater impact on peak flows than the Tiger Brennan Drive extension.

Potential for flooding

Culverts under the proposed Tiger Brennan Drive Extension are sized to convey the peak storm
water discharge for a 100 year average recurrence interval (ARI) storm event. This peak discharge
or flow is referred to as Qig0. The calculated flow is conservative as it assumes fully developed
upstream catchments. While the upstream areas remain undeveloped, it can be expected that peak
surface water flows will be less than those used in design.

Preliminary design for the cross drainage of the Tiger Brennan Drive extension includes 8 sets of
culverts along the proposed extension, one culvert set on the augmented section of Tivandale Road
and one culvert set on the augmented section of Wishart Road. The preliminary location, size,
capacity and upstream water level (headwater level) for the designed culvert crossings are
presented in table 6.

Table 6 — Tiger Brennan Drive Extension Stormwater Cross Flows

Headwater Culvert Calculated 94 Increase in

Chainage (m) Culvert size level Capacity Flow (Q100) Flow Due to
(mAHD) m’/s m’/s TBD Extension
9475 6 cells x 1800x900 13.3 29.74 28.33 0.70%
10030 1 cell x 1800x900 20.1 5.4 5.03 0.30%
11085 11 cells x 1800x900 12.5 54.52 52.96 0.12%
11220 1 cell x 1800x900 11.9 6.58 4.83 0.04%
11740 3 cells x 1800x900 11.4 14.87 12.91 0.54%
12295 2 cells x 3000x3000 11.2 65.08 67.25 0.09%
12860 7 cells x 1800x900 14.1 34.69 32.54 0.33%
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Culverts have been located on existing drainage lines and in several cases align with culverts under
the existing railway formation. As the railway culverts are also sized for Qi00, any flood attenuation
caused by the Project will be the same as the current effects of the railway formation.

Inclusion of WSUD principals

Water Sensitive Urban Design (WSUD) principals aim to minimise negative impacts of urban
developments on the natural water cycle of an area and protect aquatic ecosystems. Established
WSUD practices in Australia generally originate in the southern states and have been developed for
treating stormwater flows from storm events with longer duration and lower intensity than those in
the tropical north. As such, many of the approaches used in WSUD may not be appropriate for
implementation in the Northern Territory. WSUD principles that are appropriate for the Northern
Territory and are incorporated in the design include;
a. Protection of existing natural features and ecological processes

b. Maintenance of natural flow regimes
c. Protection of water quality
The application of these principles to the Tiger Brennan Drive Extension project are outlined below.

a. Protection of natural features

The Tiger Brennan Drive extension has been designed to maintain the alignment of existing
drainage lines and water courses where possible. Major cross drainage culverts as well as
longitudinal drainage outlets are located on existing drainage lines.

Cross drainage culverts along the majority of the proposed road alignment are designed at an
appropriately low grade to facilitate the movement of aquatic species.

b. Measures to maintain flow regimes

The proposed typical section for the Tiger Brennan Drive extension includes two dual lane
carriageways with a vegetated centre median (approx 14m wide). The vegetated median is graded
to form a swale which allows for infiltration in periods of low intensity rainfall, and will adequately
convey stormwater by open channel flow in periods of higher intensity rainfall. Letterbox pits at
regular intervals collect water flowing in the swale and direct it to a conventional piped collection
system.

Cross drainage culverts are sized to cater for Qiq, and designed at appropriate levels so as to
continue an approximation of the existing grade of water courses. As such, flows will be catered for
with minimal impact to natural flow conditions.

Consideration has been given to a low lying area that is subject to inundation (ephemeral marsh)
located to the north of the proposed Stuart Highway interchange. The water level in the area is
maintained by an existing disused railway formation to the north. The development will not impact
the railway formation or the outlet level and hence the timing and duration of inundation will not be
affected. In addition, the recent Hydrogeological Assessment by URS (January 2009), investigating
groundwater conditions at the proposed Stuart Highway interchange site where excavations
intercept the water table, indicates that the proposed excavation works and subsurface drainage will
not adversely impact groundwater levels in the ephemeral marsh. If high permeability sediments are
intersected during the construction of the western and eastern overpass excavations, there may be
a requirement for the installation of a low-permeability cut-off barrier to limit drawdown extent.

Ponding of water will be prevented on-site where possible, to minimise any mosquito breeding
areas.
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c. Protection of water Quality

Sediment load poses the greatest risk to water quality. There is the potential for the development to
generate greater levels of erosion, and subsequent sediment load in runoff. Several measures have
been adopted to minimise the risk posed by erosion. These measurements include energy
dissipation and suitable grades to manage water velocities, permeable surfaces to increase
infiltration and vegetation to reduce surface flow velocities and stabilise soils.

When the road formation is in cut, stormwater from the pavement surface will be contained within a
conventional pit and pipe system which will discharge at regular intervals. Roadside cut off drains
will intercept stormwater from the cut batters. Low flow concrete inverts 0.6m wide will be
constructed in the roadside drains to reduce the risk of erosion in the invert of the drain and
minimise potential ponding.

In areas of fill, water will sheet from the road verge as diffuse runoff from the road formation to the
natural surface. Water from the central collection system will discharge via headwalls at regular
intervals.

Gabion drop structures will be used to reduce the grade of drains in steep areas. These will act to
dissipate energy, slowing flows and minimising erosion. Rock protection (‘Reno mattresses’) will be
implemented at all outlets and culvert crossings to reduce potential scour.

During construction, the Erosion & Sediment Control Plan will be in place to minimise impacts on
water quality, and the Hazardous Substances Management Plan will be used to control any impacts
from the use of hazardous materials and in case of any spills.

3.2.3. Objectives of the Stormwater Management Plan

x No impacts on the downstream environment as a result of the installation of new culverts and
drainage

x No increased flooding in the project area or areas upgradient or downgradient of the project area
(as a result of construction activities)

x Seasonally inundated areas and seepage areas will be protected through the use of
appropriately designed culverts including provision for perennial flows and movement of aquatic
animals

3.2.4. Legal and Other Requirements

X Waste Management & Pollution Control Act
X Water Act

3.2.5. Performance Criteria

X No increased flooding downstream
x Minimal impacts on adjacent seasonally inundated areas or seepage areas
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3.2.6. Management, Monitoring and Corrective Actions

Table 7 provides the controls, monitoring and corrective action for the stormwater issues identified.

Table 7— Management of Stormwater for Tiger Brennan Extension Stage 2

Actions/ controls

Monitoring/
inspections

Contingencies/
corrective actions

xDesign culverts under the Tiger Brennan
Extension to size to convey the peak storm
discharge for a 100 year average recurrent
interval, storm event.

xQuality Control Process
within the Project, and
DPI to issue
“permission to use”.

xAmend design where
required

xCorrect non-conformances
as per the contract

xCulverts located on existing drainage lines and in
several cases align with culverts under the
existing railway formation.

xQuality Control Process
within the Project, and
DPI to issue
“permission to use”.

xAmend design where
required

xCorrect non-conformances
as per the contract

xApply Water Sensitive Urban Design Principals
where possible such as protection of existing
natural features and ecological processes,
maintenance of natural flow regimes, and
protection of water quality:

xDesign is such that the alignment of existing
drainage lines and water courses are maintained
where possible. Major cross drainage culverts as
well as longitudinal drainage outlets are located
on existing drainage lines. Cross drainage
culverts along the majority of the road alignment
are designed at an appropriately low grade to
facilitate the movement of aquatic species.

xVegetated median is graded to form a swale
which allows for infiltration during low rainfall.
Letterbox pits collect water in swales during high
rainfall. Culverts designed for Qi00. Water levels
in swamp north of the Hwy will not be impacted.

xPrevent erosion by energy dissipation and
suitable grades to maintain water velocities,
permeable surfaces to increase infiltration and
vegetation to reduce surface flow velocities and
stabilise soils. Roadside cut off drains will
intercept stormwater from cut batters; use low
flow concrete inverts in roadside drains; in areas
of fill, water will sheet from the road verge to the
natural surface; use of gabion drop structures in
steep areas; and Reno matrasses at all outlets
and culvert crossings.

xQuality Control Process
within the Project, and
DPI to issue
“permission to use”.

xAmend design where
required

xCorrect non-conformances
as per the contract

xIf high permeability
sediments are intersected
during the construction of
the western and eastern
overpass excavations,
consider installation of a
low-permeability cut-off
barrier to limit drawdown
extent

xPrevent ponding on site to prevent mosquito
breeding areas. Use of low flow concrete inverts
0.6 m wide in roadside drains to reduce erosion
and minimise ponding.

xQuiality Control Process
within the Project, and
DPI to issue
“permission to use”.

xAmend design where
required

xCorrect non-conformances
as per the contract

xStormwater to remain within current catchment
area as much as possible

xDesign to incorporate
permanent drainages
structures to ensure this
is satisfied

xQuality Control Process
within the Project, and
DPI to issue
“permission to use”.

xAmend design where
required

xNon-conformances to be
corrected, as per the
contract
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3.3. HAZARDOUS SUBSTANCES MANAGEMENT PLAN

3.3.1. Existing Environment/ Current Status

Currently, there are various areas of concern at the site (source NOI and Dames and Moore 1999
Site Contamination Assessment). These are areas of illegal dumping in the vicinity of the Marjorie
Street dam, and some asbestos and old drums in the Cyprus forest. Also, verbal evidence suggests
that the dam, which is to be filled as part of the works, was used for the disposal of old laboratory
waste in the past. Gold assay activities were carried out at the lab in the late 1980s and there is the
possibility that heavy metals such as lead could have found its way into the dam sediments. The
water, soils and sediment in and surrounding the dam was sampled and analysed in 1999 and only
low levels of contaminants were detected, and the levels are deemed suitable for road construction
purposes. The water in the dam was alkaline (pH around 9) and additional sampling will be
undertaken prior to using this water for construction purposes.

More recently, an investigation was conducted into contaminant levels at Berrimah farm and the
Darwin prison. Preliminary sampling found that the majority of samples were well below the adopted
guidelines for residential use. In three areas (all at Berrimah farm), elevated levels of contaminants
were found in surface soils:

1. Elevated levels of copper, chromium and arsenic in an old forestry log treatment yard

2. Chromium at the location of an old hazardous materials storage building

3. Dieldrin in an open drain adjacent to a chemical storage building.

None of these three areas are located in the road reserve. However, there is an area adjacent to
Berrimah Road where animal carcasses have been buried; this area may be disturbed during
construction of a construction fence. Also, there is anecdotal evidence of a “poison paddock” west
of the prison sewage ponds, where left-over chemicals have been dumped, and where cattle may
have died; initial sampling did not find elevated levels of contaminants. An old machinery dump
south of the farm buildings, partly located within the road reserve, did not contain elevated levels of
contaminants, however more recent anecdotal information indicates that explosives may have been
buried here (however, it should be noted that this area is rocky and this may relate to empty gun
shells). The use of herbicides to control vegetation around the perimeter fences was also
considered, but these were not detected.

Water sampling was conducted in the Darwin Prison sewage ponds and trenches. No viral or
infectious disease was found, however it had a high nutrient level which may result in algal blooms
in surface waters. The sewage water is dispersed underground through a plantation of trees.

A follow-up phase 2 sampling was recommended, with deeper sampling in the “poison paddock”,
and the machinery dump, and further delineation of contaminants found in the three areas at the
farm buildings.

The topography in the area is above 8 m AHD and hence the risk for any Potential Acid Sulfate Soils
(PASS) is very low at the site (PASS can be expected below 5-6 m AHD). Also, the NOI states that
according to the NT Land Info system and maps, and based upon discussions with NRETAS, there
is no potential risk of PASS in the area.
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3.3.2. Potential Impacts/ Issues

At construction sites, various chemicals are stored and used, such as diesel for plant and machinery,
thinners, acids, glues, paints etc. Spillage or incorrect use of any hazardous substances may result
in contamination of soils, stormwater, groundwater or Hudson Creek. It may also pose a threat to
human health, or impact on flora and fauna.

Any contaminants found in soils could impact on workers or the environment if these soils are
disturbed. The further investigation recommended should confirm if contaminants are present in the
poison paddock or the machinery dump.

3.3.3. Objectives of Hazardous Substances Management Plan

X No contamination of soils or water
X Remove existing sources of contamination as directed by DPI

3.3.4. Legal and Other Requirements

Waste Management and Pollution Control Act

Water Act

ANZECC Guidelines for Fresh and Marine Water Quality

AS 1940

Macmahon procedure PEPC28 Control of Hazardous Substances
Macmahon procedure PEPC35 Hydrocarbon Management

X X X X X X
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3.3.5. Performance Criteria

No visible oil or chemical spills in the construction area or storage areas

No hydrocarbon sheen on any surface water in or around the construction site
All minor and major spills to be cleaned up

No remaining existing sources of contamination in the construction area

X X X X

3.3.6. Management, Monitoring and Corrective Actions

Table 8 provides the controls, monitoring and corrective action for the issues identified.
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Table 8— Management of Hazardous Substances for Tiger Brennan Extension Stage 2

Actions/ controls

Monitoring/ inspections

Contingencies/ corrective
actions

x Every chemical on site to have
an MSDS and entered onto the
Hazardous Substance
Register. Store and use every
chemical in accordance with
the MSDS, in an appropriately
bunded area, in accordance
with AS1940, and Macmahon
procedures PEPC28 and
PEPC35.

x All containers to be sealed and
labelled appropriately.

X When using on site, use a drip
tray where possible.

x Daily inspections and
supervision by supervisors and
inspections by Environment &
Safety Advisors

X Weekly Environment & Safety
Checklist

x Internal and external audits as
per ISO 14001 and 4801

X Regular discussion of
hazardous substances in
Toolbox and prestart meetings
and the need for every
chemical on site to be
registered

X MSDS to be attached to JSEAs

x  Stop the job until an MSDS has
been obtained.

X Maintain spill equipment on-
site and provide training to
appropriate personnel

X Weekly Environment & Safety
Checklist

X Internal and external audits as
per ISO 9001 and 14001

x Organise spill kit training
regularly and maintain a
training matrix to monitor levels
of trained workers

x Ensure that all staff are aware
of potential issues with the use
and storage of hazardous
substances (in induction and
Toolbox meetings)

X Weekly Environment & Safety
Checklist

X Internal and external audits as
per ISO 9001 and 14001

x Regular discussion of
hazardous  substances in
Toolbox and prestart meetings

x Clean up any spills of
chemicals, fuels or other
hazardous  materials, and
remove any contaminated soils
as a result of the spill.

x Daily inspections and
supervision by supervisors and
inspections by Environment &
Safety Advisors

x Weekly Environment & Safety
Checklist

x Rectify any spills by removing
the source and investigate the
incident using an incident/
accident form

x Ensure all wastes such as
absorbent materials and
contaminated soils are
disposed off appropriately

x Ensure that spill materials are
re-ordered.

X Regular maintenance and
inspections of all machinery to
ensure that they are
functioning properly.

x Operators complete a daily
prestart checklist on all plant

x Prior to arrival on-site, all plant
is inspected by the Macmahon
Workshop personnel (including
hire plant). Macmahon plant is
maintained as per the
maintenance schedule.

X Machinery is maintained, and if
any oil leaks are observed,
repairs are undertaken

In the event of a hydrocarbon or chemical spill/leak the Macmahon spill response process is to be
adhered to (PEFC13). All project personnel will be trained in the spill response process and the spill
response flowchart will be prominently displayed in key areas such as workshops and spill response

equipment areas.
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Control of hazardous substances procedure - pepc28

PROCESS OWNER : General Manager - Safety, Training & Support Neil Wilson ph: (08) 9365 1185 email:
NWilson@macmahon.com.au _; Quality & Environmental Manager Ross Hamilton ph: (08) 9365 1109 email:
RHamilton@macmahon.com.au

OBJECTIVE :
X To safely receive, handle, store and dispose of hazardous materials or substances

Note : Dangerous Goods are not dealt with by this procedure. Dangerous Goods present specific chemical or physical dangers
particularly for our business in relation to transport and storage e.g. explosives and/or diesel fuel taken to and from and also
stored on site.

TERM DEFINITION

Hazardous Substance . . .
Under the National Model Regulations for the Control of Workplace Hazardous Substances (National

Occupational Health and Safety Commission 10005) a hazardous substance means a substance
which:

(i) is listed on the  List of Designated Hazardous Substances (NOHSC 10005) ;or

(i) has been classified as a Hazardous Substance by the manufacturer or importer in accordance
with the Approved Criteria for Classifying Hazardous Substances ( NOHSC 1008 ).

Employees can check if a substance is classified as Hazardous by going to the NOHSC database to
search. http://www.nohsc.gov.au/applications/hsis/searchhs.aspx

AIM RESPONSIBILITY / ACTIVITY

Purchase hazardous Where such materials or substances are required on site, the person initiating the Purchase

substances Requisition is responsible to obtain a Material Safety Data Sheet (MSDS) for the material or
substance.

Storage in Storage Cabinets The maximum capacity of any cabinet is 850 L.

Each cabinet must be marked with:
X the name and address of the manufacturer/distributor
X the maximum storage capacity
X aClass 3 dangerous goods label with sides of at least 250 mm nominal length

X asign bearing the words 'NO SMOKING, NO IGNITION SOURCES WITHIN 3 m'in lettering
at least 50 mm high

All signs and markings shall be clearly visible when the cabinet doors' are closed.
Cabinet location:

X Cabinets having a capacity greater than 250 L must not be installed in commercial or
accommodation buildings

X  Cabinets having a capacity greater than 250 L must not be placed nearer than 3 m to any
wall that is common with another room, unless that wall is constructed of concrete or
masonry to ceiling height of 3 m above the top of the cabinet (whichever is less) and 3 m

to either side of the cabinet

X  The aggregate capacity of cabinets must not be greater than (i) 850 L per 250 m2 on a
ground floor area, or (ii) 250 L per 250 m2 on other floors

X each aggregate quantity given above must be separated by at least 10 m

A storage cabinet may be used for outdoor storage, provided that adequate protection

~r
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Storage in Freight (Sea)

Containers

Label and Storage

Activities within Storage

Decanting

Maintain inventory of
materials or substances
stored

Disposal

Rev2

against weather, corrosion and traffic damage is provided
The following applies to the storage of flammable/combustible liquids in freight containers:
X A freight container shall not be used as both a workshop and storage area for

flammable/combustible liquids.

X Before the freight container is used as a store, the floorboards shall be inspected for any
significant contamination from previous spills or leaks.

X There shall be a passage of at least 800 mm wide inside the freight container, which must

be clearly marked (e.g. yellow lines painted on the floor).

X No electrical equipment shall be installed inside the freight container unless it is suitably
flame-proofed.

X No point within the freight container shall be more than 6 m from it's exit door.

X Each door of the freight container shall be able to be opened from the inside of the freight
container.

All materials or substances are to be clearly and correctl y labelled and stored in accordance with the

MSDS directions and applicable State and Territory legislation.

Other storage requirements:
X Drums shall not be stacked more than two (2) high if they are greater than 60 L capacity

X Only one (1) drum of more than 60 L capacity should be kept in a horizontal (decanting)
position at any time

X Only closed packages, or those fitted with a tap, should be stored in the cabinet

Activities such as blending, mixing, degreasing, tinting, package filling or co-storage with other
goods shall not be carried out within the storage unless a risk assessment has been conducted and
a risk management plan prepared.

Decanting of materials or substances from their original container to another container is not
permitted unless the other container is clearly labelled - identifying the material or substance -
safety and emergency information.

An inventory of hazardous materials or substances is to be established and maintained using the
Hazardous Substance Register (  PEFM32).

Substances are to be disposed of in accordance with site Waste Management procedure. It is
essential that reactive substances are not disposed of in general waste bins/containers and that
flammable materials are not exposed to potential ignition sources during disposal.

and
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Hydrocarbon management procedure - pepc35

PROCESS OWNER : General Manager - Safety, Training & Support Neil Wilson ph: (08) 9365 1185 email:
NWilson@macmahon.com.au _; Quality & Environmental Manager Ross Hamilton ph: (08) 9365 1109 email:
RHamilton@macmahon.com.au

OBJECTIVE :

X To facilitate the establishment of hydrocarbon storage and dispensing facilities which
comply with Australian Standard 1940-2004: The storage and handling of flammable
and combustible liquids.

AIM RESPONSIBILITY / ACTIVITY
Hydrocarbon For all projects, hydrocarbons (i.e. diesel, oils and lubricants) must be stored within impervious or lined bunded
Storage enclosures. Fuelling aprons must also be made impervious and designed to contain potential spills and prevent
Compound them from flowing off-site.

Where bulk fuel facilities are required to be established for projects, the Maintenance Supervisor / Project

Manager is to organise for the construction of a bunded compound. Note, the material the compound is to be
constructed of will be dependent on a number of factors such as contractual requirements, duration of the
project and the quantity of fuel to be stored. Bunded compounds must be able to contain as a minimum the
potential loss of the contents of the largest tank in the bund. Note: AS 1940 requires that diesel storage tanks
greater than 5,000 litres must be bunded.

Self-bunded Above-Ground Storage Tanks (wrap tanks ): where self-bunded tanks are planned to be
utilised in place of static storage tanks, ¢ ontact the QA & Environmental Manager / Coordinator to obtain a list of
approved manufacturers of these installations.

Temporary fuel storage facilities should be designed and managed so as to store the lowest practical level of
hydrocarbons to reduce the level of risk associated with hydrocarbon incidents/accidents such as hydrocarbon
leaks.

Bulk fuel storage compounds are usually constructed of either earthen material with a polyethylene liner (400
microns in thickness) or concrete. A standard plan for a polyethylene lined earthen compound for 2 x 55 kL
above ground storage tanks is shown below.

If the fuel storage compound is for a period not exceeding 12 months then it is acceptable for the impervious
liner covering the bund floor and wall to be covered by a minimum of 200 - 300 mm of earth or sand. The bund
walls of fuel storage facilities of greater than or equal to 12 months in period must be further stabilised /
protected by coating them with bitumen, cement, stabilised cement, shotcrete or the like.

Earthen lined compounds may be constructed by project personnel using project plant, however, the construction
of concrete bunds may require the engagement of specialised subcontractors.

Waste tanks for hydrocarbons, coolants and the like must be located in separate impervious or lined bunded
compartments to diesel storage tanks to prevent cross contamination of materials. New and in-use products in
drums must be stored separate from waste drums. All drums containing waste materials must be labelled with
contents and dates and properly stored.

Licensing/ When the construction of the fuel compound(s) is nearing completion the Maintenance Supervisor / Project
commissioning  Manager / Project Engineer is to contact in the fuel supplier in advance to organise for the fuel facility, which

of the Fuel includes tanks and associated pipework, to be fitted so as to comply with Australian Standards. The Fuel & Oil

Facility Storage Checklist ( PECL03), is to be completed by the Maintenance Supervisor / Project Engineer to ensure

all of the general requirements of AS 1940 have been satisfactorily addressed. Refer directly to the standard for
further details.

The Maintenance Supervisor or delegate (designated by the Project Manager) is to organise the completion
and submission of the required paperwork to the relevant State/Territory Department on behalf of Macmahon to
obtain the required Licence(s). The fuel supplier (or independent consultant) may be engaged to organise the

licence on behalf of Macmahon.

Where a licence is required, the licence must be obtained from the relevant State / Territory Department(s) prior
to the commissioning of the facility.

The table below specifies combustible liquid amounts requiring a licence:
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State/Territory Diesel Qil Packages Authority
WA >5,000 L N/A >5,000 L Department of Industry & Resources
QLD NOT DEFINED Local Government Authority
VIC >100,000 L >100,000 L >100,000 L Worksafe Victoria
NSW >50,000 L NO LICENCE REQUIRED Workcover New South Wales (Dangerous Goods

Gensets and
Mobile Pumps

Spill Response
Equipment/Kits

Storage of
Wastes

Waste Disposal

Pre-Disposal
Treatment of

Empty
Containers

Licensing Unit)

SA ) . Department of Administrative and Information Services
NO LICENCE REQUIRED (confirm with Local par tnistrativ : :
(Retail, Wholesale, Storage & Transport Team)

Government Authority)

NT > 50,000 L >50,000 L NT Worksafe

All gensets and mobile pumps (whether purchased outright, or on hire) must be equipped with a spill catchment
tray, either as an accessory or built-in to ensure any leaks are captured and contained

Spill response equipment/kits must be maintained in close proximity to hydrocarbon storage and dispensing

areas. Further, in the event of a spill/leak the spill response process is to be followed ( PEFC13).

Any fuel facility established by Macmahon shall have provision for storage of wastes and contaminated items.
These facilities must comply with requirements applicable to storage for flammable/combustible liquids.

An assessment must be made of the waste types/streams being generated and their appropriate disposal,
including:

X Liquids that are old or have deteriorated (substance and/or its packaging)
X Waste materials generated from spills/leaks
X Unidentifiable liquids

X Contaminated clothing, equipment, rags

Waste materials/substances should be handled as per requirements for flammable/combustible liquids.

Waste flammable liquids such as solvents should be collected in clean metal drums (only for short periods of
time). Lid needs to be tightly fastened. Liquid must be poured in slowly using a metal funnel to reduce static
electricity.

Any drum containing flammable/combustible waste should be appropriately labelled with Class 3 Dangerous
Goods 'diamond'. The drum should be kept in a well ventilated area at least 3 m from any ignition sources.

Solid combustible waste (e.g. rags soaked with flammable liquid) should be kept in a clean water-filled metal
drum with lid tightly fastened.

Flammable/combustible waste products must be removed by a licensed waste contractor.

Wastes containing flammable/combustible substances must not be poured down drains or included with general
rubbish.

Empty containers must be thoroughly cleaned, then punctured/crushed to render them safe.
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18000

Typical 55KL Storage Tanks
Dimensions
3400mm Length - 2750mm Diamter

1000
600

1000

19700
24000

14500

1000

Legend
E Fire Extinguisher

; ® Fuel Pump
Il 24000 x 18000 Liner

I M Fuel Storage Tanks

600 600 [7] Lined Fuel Apron
1000 1000 M Electrical Cut Off & Spill Kit

12000

Revl

Please note that instead of the set-up in the above standard Macmahon procedure, self-bunded
storage tanks will be used.
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3.4. NOISE MANAGEMENT PLAN

3.4.1. Existing Environment/ Current Status
Noise sources in the vicinity of the proposed extension include:

x Traffic along Tiger Brennan Drive, Berrimah Road, Wishart Road, Stuart Highway and
Roystonea Avenue

x Trains along the Darwin to Alice Spring railway
Noise from aircraft flying over the area
X General and rural industrial activities

x

3.4.2. Potential Impacts/ Issues

During construction there is a potential for noise pollution generated from construction machinery
such as trucks, excavators, compactors, blasting and vehicles using the road.

a. Residents

Residents closest to the road include residents of Durack between Ch 14 and Ch 15 kilometres
along the proposed extension and approximately 500 metres south, and residents of Kormilda
College at Ch 9 km along the proposed extension and 500 metres north.

Both are potential sensitive receptors for noise, however they are not expected to be significantly
impacted by the Stage 2 proposal. Both residential areas have a significant separation from the
road development, approximately 500 m distance.

DPI noted in their NOI for Stage 2 that a noise assessment was undertaken for the area in 1995,
which included impacts from the Tiger Brennan extension on the residents of the new suburb of
Durack. The assessment stated:

“At its current location Tiger Brennan Drive should be too far form the northern site boundary
to cause any appreciable adverse noise impacts at the closest future houses within the
development.”

These parameters are still applicable to the current proposal. In addition to these findings, noise will
be further mitigated as the highway has been moved further away than what was studied (300m to
500m). Also, the new road adjacent to Durack is located in a cutting which is an average of 4.5 m
deep. This low position in the landscape means that a majority of traffic noise is reflected upwards
to the atmosphere, not outwards towards residential areas. On these findings noise in Durack is not
expected to be an impact.

Translocating the study findings for noise receptors at greater than 500m distance to the Kormilda
location at Tiger Brennan Drive (ch 9km), would lead to a reasonable expectation that there will be a
non-significant traffic noise impact there also. It should be noted that existing road noise and
industrial /commercial uses around Kormilda College are closer than the proposed extension to Tiger
Brennan Drive. This project is not expected to contribute to noise around Kormilda College but may
reduce direct noise from heavy vehicles currently accessing the East Arm Port passed the front
boundary.

NO15 - Tiger Brennan Drive Extension Stage 2 Page 52 of 99



Project Environmental Management Plan “ )!
Tiger Brennan Drive Extension Stage 2 MAC

b. Construction Workers

In case of excessive noise, for example when in or around heavy machinery or when using power
tools, there is an occupational risk of hearing loss.

c. Local Fauna

Noisy activities can also impact on local fauna, such as breeding or nesting birds or other animals.

3.4.3. Objectives of Noise Management Plan

Minimise noise nuisance to adjacent residents

No impacts on hearing of workers

Any abandoned young or injured animals to be relocated and cared for as necessary
Minimal noise complaints during construction activities.

X X X X

3.4.4. Legal and Other Requirements

X Waste Management and Pollution Control Act
X AS 2436

3.4.5. Performance Criteria

x Complaints register to be maintained, and all registered complaints to be responded to within 48
hours. All complaints to be recorded on a Complaints Form.

3.4.6. Management, Monitoring and Corrective Actions

Table 9 provides the controls, monitoring and corrective action for the issues identified.
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Table 9— Management of Noise Issues for Tiger Brennan Extension Stage 2

Controls

Monitoring

Corrective actions

X

Notify the general public of
road works and potential for
noise generation by
construction works and/ or
road trains

X Weekly Environment & Safety
Checklist

X Monitor & action  upon
complaints

x Respond to all registered
complaints within 48 hours.

x Standard hours of work are | x Weekly Environment & Safety | x Change the activities where
Monday to Saturday 6.30 am Checklist possible (i.e. if required, plan
to 6 pm (with machine start-up | x Monitor &  action  upon less noisy activities for night
after 7 am), and other times complaints works, any night works in less
as agreed to by DPI sensitive areas further away

from any residents, use less
noisy machinery etc)

x Amend hours as necessary if
possible

X Set up an 1800 number and e- | x Weekly Environment & Safety | x Respond to all registered
mail address for complaints Checklist complaints within 48 hours.
and enquiries. x Internal and external audits as

per ISO 9001 and 14001

X In case of ongoing noise issues,
noise  monitoring can be
undertaken in consultation with
NRETAS.

X Regular maintenance of all | x Operators complete a daily | x Machinery is maintained, and if
machinery to ensure that prestart checklist on all plant malfunctioning, is replaced or
exhaust systems/ mufflers on | x Prior to arrival on-site, all plant serviced
plant are functional is inspected by the Macmahon

Workshop in Winnellie (incl hire
plant)

x Ensure that all staff are aware | x Weekly Environment & Safety | x If noise becomes an issue,
of potential noise issues and Checklist ensure that noise becomes a
controls (in induction and | x Internal and external audits as primary discussion point in
Toolbox meetings) per ISO 9001 and 14001 Toolbox & prestart meetings

X Hearing protection to be made | x Daily inspections and | x Ongoing discussions regarding
available to and worn by supervision by supervisors and the importance of hearing
workers  conducting  noisy inspections by Environment & protection in prestart & toolbox
activities. Safety Advisors meetings

X Weekly Environment & Safety | x Disciplinary action for repeat
Checklist offenders

x Any fauna impacted by the | x Daily inspections and | x Contact Parks & Wildlife for
roadworks and wunable to supervision by supervisors and advice 8995 5008
move away from the works inspections by Environment & | x Contact Wildlife Rescue if
area, to be relocated, based Safety Advisors animal needs looking after
upon advice by Parks & | x Weekly Environment & Safety (subcontractors to Parks &
Wildlife officers (e.g. breeding Checklist Wildlife, 0409 090 840)
or nesting pairs, abandoned
young or injured animals).

x Permanent noise to adjacent | x Monitor complaints x New works are far enough

residential areas near the
interchange

away that they should not
impact on residents.

x Utilise the cut option for the
interchange to deflect majority
of traffic noise upwards rather
than outwards to residents.
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3.5. AIR QUALITY MANAGEMENT PLAN

3.5.1. Existing Environment/ Current Status

Currently, the project site is mostly vegetated and not used for commercial purposes. Part of the
area is used for grazing purposes by Berrimah farm, and there are various bush tracks in the
remainder of the site. In its current state, dust and other air quality issues are not considered an
issue (apart from possible bush fires).

3.5.2. Potential Impacts/ Issues

During construction, the following sources can impact on air quality:

X dust resulting from:
plant & vehicles using unsealed access roads
plant conducting earthworks
vegetation clearing activities, including stripping of topsoil
wind moving over stockpiles
loading, hauling and unloading activities
dragging soils onto adjacent roads

x Exhaust emissions from machinery, vehicles and generators will enter the atmosphere.

x Potential for fire/ smoke

a. Residents

Dust can result in a serious nuisance and loss of amenity for residents living in the vicinity of the site,
especially during windy conditions. Examples of ‘nuisance’ include dust deposition on surfaces
(laundry, inside and outside houses) and noticeable health effects for asthma sufferers. Severe
dust clouds can cause reduced visibility, increasing the risk for traffic accidents for by-passing
motorists.

b. Construction Workers

Dust can also impact on workers, and include respiratory issues (asthma), nuisance dust in cars/
offices, reduced visibility during operating machinery etc.

c. Local Flora

Dust can settle on the leaves of sensitive native plants and cause impact on plant health and in
severe cases, could cause plants to die.
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3.5.3. Objectives of Air Quality Management Plan

Minimal dust nuisance for adjacent residents
Minimal dust complaints during construction activities
Minimal dust clouds on adjacent roads

No health & safety impacts on workers

Minimal impacts on plant health

X X X X X

3.5.4. Legal and Other Requirements

X Waste Management and Pollution Control Act

3.5.5. Performance Criteria

X A complaints register to be maintained, and all registered complaints to be responded to within
48 hours. All complaints are to be recorded on a Complaints Form.

3.5.6. Management, Monitoring and Corrective Actions

Table 10 provides the controls, monitoring and corrective action for the issues identified.
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Table 10— Management of Air Quality issues for Tiger Brennan Extension Stage 2

Controls

Monitoring

Corrective actions

X

Notify the general public of road
works so they are aware of the
works

X Weekly Environment & Safety
Checklist
X _Monitor & action complaints

x Respond to all registered
complaints within 48 hours.

X Set up an 1800 number and e- | x Weekly Environment & Safety | x Respond to all registered
mail address for complaints and Checklist complaints within 48 hours.
enquiries. x Internal and external audits as

per ISO 9001 and 14001

x Use a water truck for dust| x Daily inspections and | x Use of water truck
suppression on all areas that can supervision by supervisors and | x Introduce and enforce a
cause dust within the project inspections by Environment & suitable speed limit for the
area, such as access roads, Safety Advisors work site
earthworks areas, and stockpiles. | x The water truck is called by
Also, control of speed on-site to any of the workers on the
minimise dust. 2way radio in case of dusty

x Clean up sediment that has been areas.
dragged onto public roads as a | x Weekly Environment & Safety
result of the roadworks. Checklist

X The extent of clearing will be x Daily inspections and | x In case of any over-clearing,
agreed, surveyed and pegged / supervision by supervisors and the area of over-clearing will
flagged prior to being conducted. inspections by Environment & be rehabilitated and the
Cl d tati ilb Safety Advisors person involved re-instructed

X eared vegetation will be X Weekly Environment & Safety or disciplinary action
mulched and reused in Checklist undertaken
rehabilitation of disturbed areas ’

(mulch stockpiles less than 2 m)

x Ensure that all staff are aware of | x Weekly Environment & Safety | x If dust becomes an issue,
potential dust issues and controls Checklist ensure that dust becomes a
(in  induction and Toolbox | x Internal and external audits as primary discussion point in
meetings) per 1SO 9001 and 14001 Toolbox & prestart meetings

X Regular maintenance of all | x Operators complete a daily | x Machinery is maintained, and
machinery to ensure that exhaust prestart checklist on all plant if  malfunctioning or if
systems/ mufflers on plant are | x Prior to arrival on-site, all plant excessive smoke is
functional is inspected by the Macmahon observed, repairs to be

Workshop in Winnellie undertaken.
(including hire plant).
Macmahon plant is maintained
as per maintenance schedule.

x No fires to be lit on-site x Daily inspections and | x Immediately put out any fires

x Adhere to DPI “Recycling supervision by supervisors and if safe to do so (by fire
Following Clearing” policy which inspections by Environment & trained  personnel) and
does not allow burning of cleared Safety Advisors contact 000
vegetation. X Weekly Environment & Safety | x Conduct an investigation and

Checklist complete an accident form

x Notify DPl and NRETAS

X The person involved to be re-
instructed/ take disciplinary
action

x Cover this in the induction
and fire to be a regular topic
in toolbox meetings

X Minimise dust from the use of | x Daily inspections and | x Use dust minimisation

haul trucks

supervision by supervisors &
inspections by Environment &
Safety Advisors

X Weekly Environment & Safety

measures such as wet the
load or cover the load (on a
public road, loads > 12
tonnes must be covered).
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Controls

Monitoring

Corrective actions

Checklist
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3.6. NATIVE VEGETATION & SIGNIFICANT FLORA SPECIES AND
CLEARING MANAGEMENT PLAN

3.6.1. Existing Environment/ Current Status

a. Flora

The EPBC database suggests that there is no threatened ecological community or threatened plant
species in the proposal area (a copy of the EPBC database results is provided in the NOI for Stage
2 in Appendix C).

The Northern Territory Herbarium database provides records of 278 plant species in the area.
Introduced plants constitute 24% (66 species) of the total suggesting that the area has experienced
significant disturbance.

The Herbarium records for the area do not contain a record of any species listed as threatened
under the EPBC Act. Cycas armstrongii is the area’s only species listed as threatened in the NT (it
is vulnerable to extinction). This species remains relatively common in the region and is listed
because it is poorly conserved in parks and reserves, and vulnerable to land clearing for urban
expansion, farming and forestry.

# 1 1

Cycas armstrongii

b. Remnant Vegetation

Approximately one third of the proposed corridor length supports open woodland. Common species
are Eucalyptus tetrodonta (Darwin stringybark) and Eucalyptus miniata (Woollybutt). Less frequent
are Alstonia spp., and Terminalia spp.sp.

Pandanus spiralis (screw palm) persist in lower lying areas. There is a dense forest associated with
the riparian (creek) habitat at Ch 12km, featuring dense stands of paperbark, Melaleuca
leucadendra (also known as weeping tea tree or white paperbark) and M. dealbata. Vegetation
around the dam consists of Melaleuca argentea and dealbata and some Acacia spp.
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Eucalyptus tetrodonta (stringybark) Eucalyptus miniata (woollybutt)

Pandanus spiralis (screw palm) Melaleuca leucadendra (weeping tea tree or white
paperbark)
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