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1.

INTRODUCTION

Fortescue Metals Group (Fortescue) is an integrated business comprised of mine, rail and port
operations based in the Pilbara region of Western Australia, with its head office located in Perth.
Detailed background information regarding the timing and nature of Fortescue’s environmental
approvals under the Environmental Protection Act 1986 (WA), the Environment Protection and
Biodiversity Conservation Act 1999 (Cth), current operations and plans for future expansion is
contained in Appendix 1.

1.1

Requirement for Management Plan

A Surface Water Management Plan (this Plan) is required by the Minister for the Environment
as part of the environmental approval of Fortescue Iron Ore related infrastructure in the Pilbara
under Ministerial Statements 690, 707 and 899.
Existing projects and future developments will be required to prepare and implement sitespecific management and monitoring programs to support this Plan.
Guidance for the development of site-specific monitoring programs has been provided in
Appendix 4.
The data flow diagram for this Plan is available in Appendix 2.

1.2

Objective and Scope

The objective of this Plan is to minimise the direct and indirect impacts of Fortescue’s
operations on surface water within Fortescue controlled sites1. More specifically, the aim of this
Plan is to:

1



Identify key environmental activities that have the potential to cause impacts to surface
water across Fortescue’s operations



Identify potential impacts to surface water caused by contamination, excessive erosion
and downstream sedimentation resulting from Fortescue activities2, and direct and
indirect impacts on flora, fauna and vegetation during all stages of Fortescue’s existing
and proposed Pilbara operations



Provide guidance to facilitate robust and consistent use and design of drainage
infrastructure

Fortescue controlled sites means sites that are under the legislative control of Fortescue including
exploration sites, sites under construction, operational sites (sites that are managed and operated by
Fortescue and sites that are managed by Fortescue but operated by contractors) and the Perth offices.
2
Sedimentation is the physical process of settling of suspended particulates under the force of gravity as
defined in ANZECC & ARMCANZ 2000.
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Provide guidance for site specific monitoring and reporting of water quality, flow and
drainage infrastructure



Describe management actions that when implemented, will minimise environmental
impacts on surface water.

This Plan addresses management issues relevant to surface water management within
Fortescue controlled sites.
This Plan will replace the Rail Corridor: Surface Water Management Plan (R-PL-EN-0011) and
the Chichester Operations Surface Water Management Plan (45-PL-EN-0015).
The Plan was initially developed to meet the requirements of Condition 8 of Ministerial
Statement 690 and Condition 11 of Ministerial Statements 707 but is intended to provide
guidance on surface water management across all Fortescue Operations. The sections of this
Plan which address these conditions are identified in Appendix 3.

1.3

Legislation and Regulatory Framework

Fortescue employees and contractors are obliged to comply with all relevant environmental
Commonwealth and State legislation. Legislation directly relevant to the management of surface
water in Western Australia is provided in Table 1 below.
Table 1:

Commonwealth and State Legislation relating to Surface Water Management

Legislation

Application

Environment Protection and Biodiversity
Conservation Act 1999 (Cth)

Protection of environmental matters of national significance such as
national heritage sites, wetlands of international importance, nationally
threatened species, and ecological communities and migratory species.

Environmental Protection Act 1986 (WA)

Prevention, control and abatement or pollution, conservation, protection
and enhancement of environment.
Fortescue is required to obtain a licence under Part V to discharge to
the environment at sites defined as ‘prescribed premises’ under the
Act.

Environmental Protection (Unauthorised
Discharges) Regulations 2004 (WA)

Prevention of direct discharge of sediment or pollutants to the
surrounding surface waters.

Rights in Water and Irrigation Act 1914
(WA)

Relates to rights in water resources, to make provision for the
regulation, management, use and protection of water resources, to
provide for irrigation schemes, and for related purposes.
Fortescue is required to obtain a permit under Section 17 to obstruct or
interfere with bed and banks as defined under the Act.

Soil and Land Conservation Act 1945 (WA)

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

Wildlife Conservation Act 1950 (WA)

Provides for the conservation and protection of wildlife (flora and
fauna). Special provisions and schedules cover protection and
management of gazetted rare flora and fauna.

The following standards and guidelines are also of relevance to this Plan:
 Australian Standard 1940-2004 (The storage and handling of flammable and
combustible liquids)
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Australian and New Zealand Guidelines for Fresh and Marine Water Quality
(ANZECC/ARMCANZ, 2000)



EPA Position Statement No. 2: Environmental Protection of Native Vegetation in
Western Australia



Guidelines for Preparing Mine Closure Plans (Department of Mines and
Petroleum/Environmental Protection Authority, 2011)



National Water Quality Management Strategy, No 7: Australian Guidelines for Water
Quality Monitoring and Reporting, 2000



Pilbara Water in Mining Guideline (Department of Water, 2009)



Stormwater Management Manual for Western Australia (Department of Water, 20042007).

1.4

Internal Management Plans and Procedures

The following Fortescue documents should be read in conjunction with this plan:


Bilby Management Plan (45-PL-EN-0008)



Borrow Pit Management Plan (45-PL-EN-0018)



Chichester Operations Fauna Management Plan (45-PL-EN-0007)



Chemical and Hydrocarbon Management Plan (100-PL-EN-0011)



Dredging and Reclamation and Monitoring Management Plan (P-PL-EN-0004)



Fortescue Marsh Management Plan (45-PL-EN-0009)



Ground Disturbance Permit Procedure (100-PR-EN-0004)



Levee and Spreader Ditch Procedure (E-EN-PR-1139)



Significant Flora and Vegetation Management Plan (45-PL-EN-0017)



Night Parrot Management Plan (CB-PL-EN-0005)



Port Area Rehabilitation Plan (P-PL-EN-0002)



Railway Corridor Disturbance Management Plan (R-PL-EN-0012)



Railway Corridor Rehabilitation Management Plan (R-PL-EN-0008)



Standard Engineering Specification for Drainage and Flood Protection (100-SP-CI0004)



Standard Engineering Specification for Road Design of Projects (100-SP-CI-0002)



Vegetation Clearing and Topsoil Management Procedure (45-PR-EN-0013).
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2.

ROLES AND RESPONSIBILITIES

All Fortescue employees and contractors are required to comply with the requirements of this
Plan.
Accountability for fulfilling the requirements of this Plan is dependent on the stage of project
development (construction, operations, decommissioning) and the project type (rail or mine).
During exploration and design, the Group Manager Resource Geology will be accountable for
ensuring the requirements of the Plan are met.
During construction stages, whether activities are undertaken by an external service provider or
internal Fortescue personnel, the Project Director will be accountable for ensuring the
requirements of this Plan are met.
During operational, decommissioning and closure stages, the General Manager (Port, Rail or
Mine) will be accountable for ensuring the requirements of this Plan are met.
Where responsibilities are delegated, this must be clearly recorded and communicated.
In Section 6 specific Management Actions have been attributed to the appropriate personnel.
When site specific Management Programs are developed to support this Plan, the RASCI
framework should be utilised to delegate roles, responsibilities, and review and approval levels.
RASCI is used to denote:
R-Responsible

Those who do the work to achieve the task.

A-Accountable

Those who are ultimately accountable for the completion of the
deliverable or task and the one to whom the Responsible person is
accountable.

S-Supportive

Resources allocated to the Responsible person and who will also assist in
completing the task.

C-Consulted

Those whose opinions are sought, two-way communication.

I-Informed

Those whom are kept informed, one-way communication.
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3.

STAKEHOLDER CONSULTATION

Prior to the original project approvals, Fortescue undertook an extensive stakeholder
consultation program whereby landowners, regulators and other relevant parties were consulted
with regard to investigation and design of Cloudbreak, Christmas Creek and Solomon mine
sites and associated rail and port infrastructure (see Section 7 in Environ 2005a, and Section 6
in Environ 2005b; Section 6 in Fortescue Metals Group, 2010).
The Department of Environment and Conservation (DEC) was consulted and approved the final
content of the Chichester Operations Surface Water Management Plan (45-PL-EN-0015) and
the Rail Corridor: Surface Water Management Plan (R-PL-EN-0011).
This Plan was submitted to the Office of the Environmental Protection Authority (OEPA) to
satisfy the requirements of condition 8-1 of MS 690 and condition 11-1 of MS707 and was
approved in November 2014 (100-EN-0283.01).
The OEPA, acting on behalf of Fortescue, sought advice from the Department of Water and the
Department of Parks and Wildlife in accordance with condition 8-1 of MS 690 and condition 111 of MS707.
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4.

KEY ENVIRONMENTAL ACTIVITES

Many of the environmental activities3 associated with Fortescue’s construction, operation and
decommissioning activities have the potential to impact on the environment. In order to manage
environmental impacts, the activities which have the potential to cause the impact must be
identified. Identifying the key activities will enable Fortescue’s staff and contractors to have an
improved understanding of the risks involved in undertaking these activities.
The key activities undertaken by Fortescue that have the potential to impact on surface water
flow regimes and water quality across Fortescue’s operations include:

3



Vegetation clearing



Ground disturbance



Construction and establishment of infrastructure and linear infrastructure



Open pit mining



Ore processing



Stockpiling and waste rock dumps



Waste disposal.

Fortescue uses the term ‘activities’ to refer to ‘Environmental Aspects’ as defined by ISO14001.
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5.

POTENTIAL ENVIRONMENTAL IMPACTS

The potential direct and indirect environmental impacts to surface water arising from
Fortescue’s activities are presented in Table 2 and include:


Alteration of surface water volume and flow regimes



Reduction in water quality



Fauna and habitat loss



Increased turbidity and downstream sedimentation caused by excessive erosion



Increased risk of storm surge and flooding.

Table 2:

Potential Environmental Impacts Arising from Fortescue’s Activities

Potential Environmental Impacts

Details

Alteration of surface water volume and
flow regimes

Alteration of surface water volume and flow regimes on disturbed or
degraded lands.
Alteration of surface water flows due to water pipelines and pipeline
corridors.
Changes to upstream vegetation health in the event of excessive ponding.
Run-off water losses to the Fortescue Marshes.
Changes to downstream vegetation health from disturbance to surface
flows.
Interruption of surface water drainage, with potential impacts on creeks,
rivers, floodplains, sheet flow, marshes and springs.

Reduction in water quality

Pollution of surface waters from spills and inappropriate disposal of
wastes.

Fauna and habitat loss

Reduction in water levels and a decline in water quality can impact on
fauna and fauna habitats.

Increased turbidity and downstream
sedimentation caused by excessive
erosion

Erosion and sedimentation from high rainfall events on disturbed or
degraded lands.
Increase in surface water sediment load from runoff from overburden
stockpiles.
Increased sediment load in surface waters entering the Fortescue Marshes
and other surface water bodies.
Excessive erosion, siltation, scouring and turbidity.

Increased risk of storm surge and
flooding

Convergence of surface water drainage, with potential impacts on creeks,
rivers, floodplains, sheet flow, marshes, wetlands and springs.
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6.

ENVIRONMENTAL MANAGEMENT

A series of environmental management objectives have been developed to mitigate
environmental impacts on surface water that could potentially be caused by Fortescue’s
activities (exploration, construction, operation and decommissioning). These are:
1. Maintain the integrity of flow paths and water quantities to protect surface water dependent
ecological systems
2. Minimise excessive turbidity and downstream sedimentation caused by erosion from
Fortescue activities
3. Prevent and minimise impacts to surface water quality from Fortescue activities
4. Minimise impact of storm surge and flooding
5. Monitor and report sufficiently to demonstrate compliance and enable management to make
informed decisions that minimise environmental impacts to surface water dependent
ecological systems.
For each objective, management actions have been developed to ensure the impacts from
Fortescue’s operations are managed, and that appropriate monitoring, reporting and corrective
action functions are implemented to support the successful implementation of the management
actions.
The key elements of the environmental management process associated with each objective
are described in Table 3.
Table 3:

Description of Key Elements of Environmental Management Process to Achieve Identified
Objectives

Element

Definition/Description

Objective

What is intended to be achieved.

Management Action

Tasks undertaken to enable the objective to be met.

Performance Indicators

Metrics for evaluating the outcomes achieved by Management Actions.

Reporting Evidence

Demonstrates that the Management Action has been applied and the
outcome evaluated.

Timing

Period during which the Management Action should be undertaken.

Responsibility

Accountability for ensuring the Management Action is completed.

The key management actions, performance indicators, evidence, timing and responsibilities for
each objective are provided in:


Haul and access roads (Table 4)



Railway infrastructure, including embankments, borrow pits and cut and fill activities
(Table 5)
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Mines, including pits, borrow pits, dumps, flow diversions, ore stockpiles and
dewatering activities (Table 6)



Operational works (Table 7).
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Table 4:

Key Management Actions for Management of Surface Water on Haul and Access Roads

1.1

Y

Y

Y

Y

Y

Y

Management Action

Minimise clearing and vegetation disturbance so that flow regimes are
minimally impacted. Conduct clearing in accordance with a permit issued
under the Ground Disturbance Permit Procedure (100-PR-EN-0004) and/or
the Vegetation Clearing and Topsoil Management Procedure (45-PR-EN0013).

Objective number

Decommissioning

Operation

Construction

Exploration

Stage

Rail

Port

Mine

Reference

Project

1,2,
5

Performance Indicator

No significant impact on sheet flow
dependent Mulga communities as a result
of surface water flow changes

Incident reports

Water quality of monitored creeks
downstream of infrastructure remains
similar to background levels.

Monitoring Program and report

Ground disturbance permits obtained for
all clearing.

Ground disturbance permits

Clearing within specified GDP boundaries.

1.2

1.3

1.4

1.5

1.6

1.7

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Conduct a risk assessment to determine the likelihood of a change to the
surface water regime, including in areas where sheet flow dependent Mulga
communities have been identified, that may lead to unacceptable
environmental impacts.

Y

Drainage infrastructure location, design, construction and operation to design
specifications which reflect risk assessment outcomes in minimising
interference and disruption of natural surface water flows and quality in
accordance with the Standard Engineering Specification for Drainage and
Flood Protection (100-SP-CI-0004) and the Standard Engineering
Specification for Road Design for Projects (100-SP-CL-0002).

Y

Where sheet flow dependent Mulga communities have been identified and
significant impacts from changes to sheet flow regimes are likely incorporate
appropriate drainage infrastructure into the project design in accordance with
the Standard Engineering Specification for Drainage and Flood Protection
(100-SP-CI-0004).

Y

When culverts are used in areas with sheet flow dependent Mulga
communities to be protected, install sheet flow redistribution structures
downstream and immediately upstream of the culverts where sheet flow
shadowing is unacceptable.

Y

Y

Where possible, align haul/access roads with existing transport corridors or
approved disturbance corridors so that surface water flow regimes are
minimally impacted.

Borrow pit location and construction to be designed to design specifications to
minimise interference and disruption of natural surface water flows and
quality, and impacts on turbidity.

1, 3,
4

Annual Environment Report

No significant impact on sheet flow
dependent Mulga communities.

Updated Basis of Design

Drainage infrastructure to comply with
design specifications.

Monitoring program and report
Updated Basis of Design

1

Audit to check sheet flow redistribution
structures have been installed downstream
of culverts in and immediately upstream of
areas of sheet flow dependent Mulga
communities.

1,2,
3

Audit to check haul/access roads aligned
with rail and have culverts placed at
intersections with major drainage lines.
Also check that water flowing parallel to
the haul/access roads is controlled to
prevent erosion.

1,2

1-3

Exploration/
Exploration
Development/
Construction/
Operation

Design/
Construction/
Operation

Manager Environmental
Approvals/ Manager
Hydrogeology/ Project
Manager/ HSES Manager

Design/
Construction/
Operation

Operational Planning
Manager/ Project
Manager/ Manager
Mining (CC)/Manager
Technical (CB /
Solomon)/ Manager
Infrastructure (Rail)/
Manager Port Operations

Design/
Construction/
Operation

Operational Planning
Manager/ Project
Manager/ Manager
Mining (CC)/ Manager
Technical (CB/ Solomon)

Design/
Construction/
Operation

Operational Planning
Manager/ Project
Manager/ Manager
Mining/ Manager Rail
Infrastructure (Rail)

Design/
Construction/
Operation

Operational Planning
Manager/ Project
Manager/ Manager
Mining (CC)/ Manager
Technical (CB/ Solomon)/
Manager Infrastructure
(Rail)

Design/
Construction/
Operation

Operational Planning
Manager/ Project
Manager/ Manager
Mining/ Manager
Technical (CB)/Manager
Infrastructure (Rail)

Updated Basis of Design

Monitoring Program and report

Internal audit or inspection reports

Internal audit or inspection reports

Updated Basis of Design
Internal audit or inspection reports

Borrow pits to comply with design
specifications (see Borrow Pit
Management Plan (45-PL-EN-0018)).

Updated Basis of Design

Water quality and flow of monitored creeks
downstream of borrow pits remains similar
to background levels.

Monitoring program and report

Responsibility

Group Manager Resource
Geology / Project
Manager/ Manager
Mining (CC/ Solomon)/
Manager Technical (CB)/
Manager Infrastructure
(Rail)/ Manager Port
Operations

BMS record
Risk assessment outcomes/ report

Water quality and flow of monitored creeks
downstream of infrastructure remains
similar to background levels.

Timing

Monitoring Program and report

Risk assessment conducted

Drainage infrastructure to comply with
design specifications.
1,2,
3, 4

Reporting/ Evidence

Surface Water Management Plan
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Laboratory results
1.8

1.9

1.10

1.11

1.12

1.13

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Manage chemicals and hydrocarbons in accordance with the Chemical and
Hydrocarbon Management Plan (100-PL-EN-0011).

Y

Provide hydrocarbons and chemical spill control training and equipment to
appropriate Fortescue staff and contractors.

Y

Y

Develop and implement a surface water monitoring program, which includes
the inspection of all drainage infrastructure, in accordance with the Surface
Water Monitoring Guidelines (100-GU-EN-0037).

Protect natural drainage lines from construction impacts where possible to
minimise impacts to water quality.

Y

Y

Y

Y

Y

To ensure erosion, water quality and surface water flow regimes are minimally
impacted conduct rehabilitation in accordance with the Rehabilitation and
Revegetation Management Plan (45-PL-EN-0023) or where applicable a Mine
Closure Plan developed in accordance with the Guidelines for Preparing Mine
Closure Plans.

Where appropriate, re-establish natural stream and drainage flows where
practicable to resemble original drainage patterns, including rehabilitation of
major drainage channels.

3

Water quality and flow of monitored creeks
downstream of haul roads remains similar
to background levels.

3

Audit to ensure appropriate training has
been provided to relevant staff and
contractors.

1,2,
3,5

1,2,
3

1- 5

1,2,
3

Prepare and implement site-specific
surface water monitoring program that
follows the SWMG.
Site specific water quality reports and
internal environmental reporting.

Training records

Group Manager Resource
Geology/ Project
Manager/ HSES Manager

Exploration/
Exploration
Development/
Construction/
Operation

Group Manager Resource
Geology/ Project
Manager/ HSES Manager

Construction/
Operation/
Decommissioning/
Closure

HSES Manager/ Manger
Mining (Solomon)

Construction

Project Manager

Decommissioning
and Closure

Manager Mining/ HSES
Manager

Decommissioning
and Closure

Manager Mining/ HSES
Manager

Monitoring program and report
Annual Environmental Report
Water quality reports and internal
environmental reporting
Annual Environmental Report

Audit to check natural drainage lines are
buffered from disturbance footprint.

Internal audit or inspection reports

Water quality and flow of monitored creeks
downstream of construction activities
remains similar to background levels.

Monitoring program and report

Vegetation in rehabilitated areas will have
equivalent values as surrounding natural
ecosystems

Monitoring program and report

After road removal and rehabilitation,
water quality of monitored creeks
downstream of road infrastructure remains
similar to background levels. No erosion is
evident.

Monitoring program and report

Audit rehabilitated areas to determine if
previously disturbed areas resemble
undisturbed natural contours immediately
upstream.

Audit reports

No significant impact on sheet flow
dependent Mulga communities as a result
of surface flow changes.

Monitoring program and report

Water quality and flow rates of creeks
downstream of rehabilitated site remain
similar to background levels.

Exploration/
Exploration
Development/
Construction/
Operation/
Decommissioning

Annual environmental report

Annual Environmental Report

Surface Water Management Plan
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Key Management Actions for Surface Water Management on Railway Infrastructure, Including Embankments, Borrow Pits and Cut and Fill Activities

1.1

Y

Y

Y

Y

Y

Management Action

Minimise clearing and vegetation disturbance so that flow regimes are
minimally impacted. Conduct clearing in accordance with a permit issued
under the Ground Disturbance Permit Procedure (100-PR-EN-0004) and the
Vegetation Clearing and Topsoil Management Procedure (45-PR-EN-0013).

Objective number

Decommissioning

Operation

Exploration

Stage

Rail

Port

Mine

Reference

Project

Construction

Table 5:

1,2,
5

Performance Indicator

No significant impact on sheet flow
dependent Mulga communities as a result
of surface water flow changes.

Incident reports

Water quality of monitored creeks
downstream of infrastructure remains
similar to background levels.

Monitoring Program and report

Ground disturbance permits obtained for
all clearing.

Ground disturbance permits

Clearing within specified GDP boundaries.

1.2

1.3

1.4

1.5

1.6

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Conduct a risk assessment to determine the likelihood of a change to the
surface water regime including in areas where sheet flow dependent Mulga
communities have been identified, that may lead to unacceptable
environmental impacts.

Y

Drainage infrastructure location, design, construction and operation to
design specifications which reflect risk assessment outcomes in minimising
interference and disruption of natural surface water flows and quality in
accordance with the Standard Engineering Specification for Drainage and
Flood Protection (100-SP-CI-0004).

Y

Where sheet flow dependent Mulga communities have been identified and
significant impacts from changes to sheet flow regimes are likely incorporate
appropriate drainage infrastructure into the project design in accordance with
the Standard Engineering Specification for Drainage and Flood Protection
(100-SP-CI-0004).

Y

When culverts are used in areas with sheet flow dependent Mulga
communities to be protected, install sheet flow redistribution structures
downstream and immediately upstream of the culverts where sheet flow
shadowing is unacceptable.

Y

Where possible, align railway infrastructure with existing transport corridor or
approved disturbance corridors so that surface water flow regimes are
minimally impacted.

Reporting/ Evidence

1,2,
3,4

Annual Environment Report

Exploration/
Exploration
Development/
Construction/
Operation

Group Manager
Resource Geology/
Project Manager/
Manager Infrastructure
(Rail)

Design/
Construction/
Operation

Manager Environmental
Approvals/ Manager
Hydrogeology/ Project
Manager/ HSES
Manager

Design/
Construction/
Operation

Operational Planning
Manager/ Project
Manager/ Manager
Mining (CC)/ Manager
Technical (CB/
Solomon)/ Manager
Infrastructure (Rail)

Design/
Construction/
Operation

Operational Planning
Manager/ Project
Manager/ Manager
Mining (CC)/ Manager
Technical (CB/
Solomon)/ Manager
Infrastructure (Rail)

Design/
Construction/
Operation

Operational Planning
Manager/ Project
Manager/ Manager
Infrastructure (Rail)

Design/
Construction/
Operation

Operational Planning
Manager/ Project
Manager/ Manager
Infrastructure (Rail)

Design/
Construction/
Operation

Operational Planning
Manager/ Project
Manager/ Manager
Infrastructure (Rail)

Design/
Construction/
Operation

Operational Planning
Manager/ Project
Manager/ Manager
Infrastructure (Rail)

BMS record

Risk assessment conducted

Drainage infrastructure to comply with
design specifications.

Updated basis of Design

Water quality and flow of monitored creeks
downstream of infrastructure remains
similar to background levels.

Monitoring program and report

Updated Basis of Design
1,2

No significant impact on sheet flow
dependent Mulga communities.
Drainage infrastructure to comply with
design specifications.

Internal audit or inspection reports
Monitoring program and report

Updated Basis of Design

1

Audit to check sheet flow redistribution
structures have been installed downstream
of culverts in and immediately upstream of
areas of sheet flow dependent Mulga
communities.

Updated Basis of Design

1,2,
3

Audit to check railways aligned with
existing transport corridors and have
culverts placed at intersections with major
drainage lines. Also check that water
flowing parallel to the railways is controlled
to prevent erosion.
Borrow pits to comply with design
specifications (see Borrow Pit
Management Plan (45-PL-EN-0018)).

Updated Basis of Design

Water quality and flow of monitored creeks
downstream of borrow pits remains similar
to background levels.

Monitoring program and report

1.7

Y

Y

Y

Y

Borrow pit location and construction to be designed to design specifications
to minimise interference and disruption of natural surface water flows and
quality, and impacts on turbidity.

1-3

1.8

Y

Y

Y

Y

Locate drainage infrastructure to minimise impact on existing infrastructure.

1,2

Infrastructure to comply with design
specifications and have minimal impact on
existing infrastructure.

Responsibility

Monitoring Program and report

Risk assessment outcomes/ report
1, 3,
4

Timing

Internal audit or inspection reports

Internal audit or inspection reports

Updated Basis of Design
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1.9

Y

Y

Y

Y

1.10

Y

Y

Y

Y

1.11

1.12

1.13

1.14

1.15

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

1

No significant impact on stream flow
dependent vegetation as a result of
surface flow changes.

Minimise disruption of natural surface water flow by avoiding excessive
ponding against structures and bunds.

1

No significant impact on sheet flow
dependent Mulga communities as a result
of surface flow changes

3

Water quality and flow of monitored creeks
downstream of haul roads remains similar
to background levels.

3

Audit to ensure appropriate training has
been provided to relevant staff and
contractors.

Manage chemicals and hydrocarbons in accordance with the Chemical and
Hydrocarbon Management Plan (100-PL-EN-0011).

Y

Provide hydrocarbons and chemical spill control training and equipment to
appropriate Fortescue staff and contractors.

Y

Y

Minimise stream flow interruption caused by cut and fill areas of railway
corridor by placement of culverts at appropriate nexus between major
drainage lines and rail lines.

Y

Develop and implement a surface water quality monitoring program, which
includes the inspections of all drainage infrastructure, in accordance with the
Surface Water Monitoring Guidelines (100-GU-EN-0037).

Protect natural drainage lines from construction impacts where possible so
that water quality is minimally impacted.

Y

Y

Y

To ensure erosion, water quality and surface water flow regimes are
minimally impacted conduct rehabilitation in accordance with the
Rehabilitation and Revegetation Management Plan (45-PL-EN-0023) or
where applicable a Mine Closure Plan developed in accordance with the
Guidelines for Preparing Mine Closure Plans.

1,2,
3,5

1,2,
3

1,2,
3,45

Prepare and implement site-specific
surface water quality monitoring program
that follows the SWMG.
Site specific water quality reports and
internal environmental reporting.

Y

Y

Y

Y

Where appropriate, re-establish natural stream and drainage flows to
resemble original drainage patterns, including rehabilitation of major
drainage channels.

1,2,
3

Design/
Construction/
Operation

Operational Planning
Manager/ Project
Manager/ Manager
Infrastructure (Rail)

Design/
Construction/
Operation

Operational Planning
Manager/ Project
Manager/ Manager
Infrastructure (Rail)

Laboratory results

Exploration/
Exploration
Development/
Construction/
Operation/
Decommissioning

Group Manager
Resource Geology/
Project Manager/ HSES
Manager

Training records

Exploration/
Exploration
Development/
Construction/
Operation

Group Manager
Resource Geology/
Project Manager/ HSES
Manager

Construction/
Operation/
Decommissioning/
Closure

HSES Manager

Construction

Project Manager

Decommissioning
and Closure

Manager Mining/ HSES
Manager

Decommissioning
and Closure

Manager Mining/ HSES
Manager

Updated Basis of Design
Monitoring Program and report

Monitoring program and report
Annual Environmental Report
Water quality reports and internal
environmental reporting
Annual Environmental Report

Audit to check natural drainage lines are
buffered from disturbance footprint.

Internal audit or inspection reports

Water quality and flow of monitored creeks
downstream of construction activities
remains similar to background levels.

Monitoring program and report

Vegetation in rehabilitated areas will have
equivalent values as surrounding natural
ecosystems

Monitoring program and report

After rehabilitation, water quality of
monitored creeks downstream of
infrastructure remains similar to
background levels. No erosion is evident.
Audit rehabilitated areas to determine if
previously disturbed areas resemble
undisturbed natural contours immediately
upstream.

1.16

Updated Basis of Design

No significant impact on sheet flow
dependent Mulga communities as a result
of surface flow changes
Water quality and flow rates of creeks
downstream of rehabilitated site remain
similar to background levels.

Monitoring program and report
Annual Environmental Report

Audit reports
Annual Environmental Report

Surface Water Management Plan
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1.1

1.2

1.3

1.4

1.5

1.6

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Management Action

Minimise clearing and vegetation disturbance so that
flow regimes are minimally impacted. Conduct
clearing in accordance with a permit issued under the
Ground Disturbance Permit Procedure (100-PR-EN0004) and the Vegetation Clearing and Topsoil
Management Procedure (45-PR-EN-0013).

Y

Where a site is classified as a prescribed premise as
defined under the Environmental Protection Act 1986,
obtain a licence in accordance with Part V of the Act.

Y

Conduct a risk assessment to determine the
likelihood of a change to the surface water regime,
including in areas where sheet flow dependent Mulga
communities have been identified, that may lead to
unacceptable environmental impacts.

Y

Objective number

Decommissioning

Operation

Construction

Exploration

Stage

Rail

Port

Mine

Project
Reference

R
Table 6:

Drainage infrastructure location, design, construction
and operation to design specifications which reflect
risk assessment outcomes in minimising interference
and disruption of natural surface water flows and
quality in accordance with the Standard Engineering
Specification for Drainage and Flood Protection (100SP-CI-0004).

Y

Where sheet flow dependent Mulga communities
have been identified and significant impacts from
changes to sheet flow regimes are likely incorporate
appropriate drainage infrastructure into the project
design in accordance with the Standard Engineering
Specification for Drainage and Flood Protection (100SP-CI-0004).

Y

When culverts are used in areas with sheet flow
dependent Mulga communities to be protected, install
sheet flow redistribution structures downstream and
immediately upstream of the culverts where sheet
flow shadowing is unacceptable.

1.7

Y

Y

Y

Y

Where possible, align haul/access roads with existing
transport corridor or approved disturbance corridors
so that surface water flow regimes are minimally
impacted.

1.8

Y

Y

Y

Y

Borrow pit location and construction to be designed to
design specifications to minimise interference and
disruption of natural surface water flows and quality,
and impacts on turbidity.

1,2,5

3, 5

Performance Indicator

Reporting/ Evidence

No significant impact on sheet flow
dependent Mulga communities as a
result of surface water flow changes

Incident reports

Water quality of monitored creeks
downstream of infrastructure
remains similar to background levels.

Monitoring Program and report

Ground disturbance permits obtained
for all clearing.

Ground disturbance permits

Clearing within specified GDP
boundaries.

BMS record

Audit to confirm licence has been
obtained.

Licence

Timing

Monitoring Program and report

Annual Environment Report

Annual Environmental Report

Exploration/ Exploration
Development/
Construction/ Operation

Group Manager
Resource Geology/
Project Manager/
Manager Mining (CC/
Solomon)/ Manager
Technical (CB)

Design

Manager Environmental
Approvals

Design/ Construction/
Operation

Manager Environmental
Approvals/ Manager
Hydrogeology/ Project
Manager/ HSES
Manager

Design/ Construction/
Operation

Operational Planning
Manager/ Project
Manager/ Manager
Mining (CC)/ Manager
Technical (CB/
Solomon)

Design/ Construction/
Operation

Operational Planning
Manager/ Project
Manager/ Manager
Mining (CC)/ Manager
Technical (CB/
Solomon)

Design/ Construction/
Operation

Operational Planning
Manager/ Project
Manager/ Manager
Mining (CC)/ Manager
Technical (CB/
Solomon)

Design/ Construction/
Operation

Operational Planning
Manager/ Project
Manager/ Manager
Mining (CC)/ Manager
Technical (CB/
Solomon)

Design/ Construction/
Operation

Operational Planning
Manager/ Project
Manager/ Manager
Mining

Risk assessment outcomes/ report
1, 3,4

1,2,3,4

Risk assessment conducted

Drainage infrastructure to comply
with design specifications.

Updated basis of Design

Water quality and flow of monitored
creeks downstream of infrastructure
remains similar to background levels.

Monitoring Program and report

No significant impact on sheet flow
dependent Mulga communities as a
result of surface flow changes
Updated Basis of Design
1,2

No significant impact on sheet flow
dependent Mulga communities.
Drainage infrastructure to comply
with design specifications.

Responsibility

Internal audit or inspection reports
Monitoring Program and report

Updated Basis of Design

1

Audit to check sheet flow
redistribution structures have been
installed downstream of culverts in
and immediately upstream of areas
of sheet flow dependent Mulga
communities.

Updated Basis of Design

1,2,3

Audit to check haul/access roads
aligned with rail and have culverts
placed at intersections with major
drainage lines. Also check that water
flowing parallel to the haul/access
roads is controlled to prevent
erosion.
Borrow pits to comply with design
specifications (see Borrow Pit
Management Plan (45-PL-EN0018)).

Updated Basis of Design

1-3

Internal audit or inspection reports

Internal audit or inspection reports

Surface Water Management Plan
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Water quality and flow of monitored
creeks downstream of borrow pits
remains similar to background levels.

1.9

1.10

1.11

1.12

1.13

1.14

1.15

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

1.16

Y

Y

Y

1.17

Y

Y

Y

Y

Y

Bunding of pits, dumps, and iron ore stockpiles to be
designed to minimise impact to surface water flow
volume, flow regimes and turbidity.

Y

Use erosion minimisation strategies, such as
sediment basins, bunding and vegetated batters, to
control surface water sediment and water quality from
ore stockpiles.

Y

Y

Design mine pits to be internally draining. Rainfall to
be managed via sumps and potentially discharged
directly to the environment. Where applicable,
comply with the Dewatering Discharge Contingency
Procedure (M-PR-EN-0001).

Y

Minimise disruption of natural surface water flow by
avoiding excessive ponding against structures and
bunds.

Y

Manage chemicals and hydrocarbons in accordance
with the Chemical and Hydrocarbon Management
Plan (45-PL-EN-0011).

Y

Provide hydrocarbons and chemical spill control
training and equipment to appropriate Fortescue staff
and contractors.

Y

Develop and implement a surface water quality
monitoring program, which includes the inspection of
all drainage infrastructure, in accordance with the
Surface Water Monitoring Guidelines (45-GU-EN0002).

Y

Y

3, 4

1, 2, 3,
4

1, 2, 3

1, 2,4

Audit to check water in mine pits can
be managed via sumps and
potentially discharged directly to the
environment.

Audit site to ensure compliance to
design specifications.

Internal audit or inspection reports

Water quality and flow rates of
creeks downstream of all
infrastructure remains similar to
background levels.

Monitoring program and reports

Water quality and flow of monitored
creeks downstream of iron ore
stockpiles remain similar to
background levels.

Monitoring program and reports

Perimeter bunding and internal
drainage to comply with design
specifications.

Updated Basis of Design

Drainage infrastructure to comply
with construction specifications.

Updated Basis of Design

Audit site to ensure compliance to
design specifications.

Internal audit or inspection reports

No significant impact on sheet flow
dependent Mulga communities as a
result of surface flow changes

Monitoring Program and report

3

Audit to ensure appropriate training
has been provided to relevant staff
and contractors.
Prepare and implement site-specific
surface water quality monitoring
program that follows the SWMG.

1,2,3,5
Site specific water quality reports
and internal environmental reporting.

Reuse run off from infrastructure /activity where
possible to ensure turbid water is not discharged to
the environment.

2,3

Internal audit or inspection reports

Construction specifications

3

1,2,3

Updated Basis of Design

Drainage infrastructure to comply
with construction specifications.

Water quality and flow of monitored
creeks downstream of haul roads
remains similar to background levels.

Protect natural drainage lines from construction
impacts where possible so that water quality is
minimally impacted.

Monitoring program and report

Design/ Construction/
Operation

Operational Planning
Manager/ Project
Manager/ Manager
Mining (CC/ Solomon)/
Manager Technical (CB)

Design/ Construction/
Operation

Operational Planning
Manager/ Project
Manager/ Manager
Mining (CC/ Solomon)/
Manager Technical (CB)

Design/ Construction/
Operation

Operational Planning
Manager/ Project
Manager/ Manager
Mining (CC/ Solomon)/
Manager Technical (CB)

Design/ Construction/
Operation

Operational Planning
Manager/ Project
Manager/ Manager
Mining (CC/ Solomon)/
Manager Technical (CB)

Exploration/ Exploration
Development/
Construction/ Operation/
Decommissioning

Group Manager
Resource Geology/
Project Manager/ HSES
Manager

Exploration/ Exploration
Development/
Construction/ Operation

Group Manager
Resource Geology/
Project Manager/ HSES
Manager

Construction/ Operation/
Decommissioning/ Closure

HSES Manager/
Manager Mining
(Solomon)

Construction

Project Manager

Construction and
Operation

Project Manager/
Manager Mining

Design Specifications

Laboratory results

Training records

Monitoring program and report

Water quality reports and internal
environmental reporting
Annual Environmental report

Audit to check natural drainage lines
are buffered from disturbance
footprint.

Internal audit or inspection reports

Water quality and flow of monitored
creeks downstream of construction
activities remains similar to
background levels.

Monitoring program and report

Audit to check run-off from
infrastructure/activity reused as
much as possible.

Dust management program
Internal audit or inspection reports

Surface Water Management Plan
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1.18

1.19

1.20

1.21

Y

Y

Y

Y

Y

Y

Y

Y

Keep clean and potentially contaminated stormwater4
separate.

Y

Y

Contain and appropriately manage contaminated
stormwater prior to release to the environment.

Y

To ensure erosion, water quality and surface water
flow regimes are minimally impacted conduct
rehabilitation in accordance with the Rehabilitation
and Revegetation Management Plan (45-PL-EN0023) or where applicable a Mine Closure Plan
developed in accordance with the Guidelines for
Preparing Mine Closure Plans.

Y

Y

Y

Where appropriate, re-establish natural stream and
drainage flows to resemble original drainage patterns,
including rehabilitation of major drainage channels.

3

3

1,2,3,5

1,2,3

Water quality and flow rates of
creeks downstream of all
infrastructure and activities remain
similar to background levels.

Monitoring program and report

Audit to check stormwater from
operational areas is kept separate
from undisturbed areas.

Internal audit or inspection reports

Audit to check contaminated
stormwater is captured and
managed before release to the
environment.

Internal audit or inspection reports

Results of monitoring are all within
the natural variability expected and
anthropogenic toxicants do not
exceed guideline values.

Monitoring program and report

Vegetation in rehabilitated areas will
have equivalent values as
surrounding natural ecosystems

Monitoring program and report

Project Manager /
Manager Mining

Construction and
Operation

Project Manager /
Manager Mining

Decommissioning and
Closure

Manager Mining/ HSES
Manager

Decommissioning and
Closure

Manager Mining/ HSES
Manager

Annual Environmental Report

After road removal and rehabilitation,
water quality of monitored creeks
downstream of road infrastructure
remains similar to background levels.
No erosion is evident.
Audit rehabilitated areas to
determine if previously disturbed
areas resemble undisturbed natural
contours immediately upstream.

Audit reports

No significant impact on sheet flow
dependent Mulga communities as a
result of surface flow changes

Monitoring program and report
Annual Environmental Report

Water quality and flow rates of
creeks downstream of rehabilitated
site remain similar to background
levels.

4

Construction and
Operation

Stormwater is water flowing over ground surfaces and in natural streams and drains as a direct result of rainfall over a catchment (ARMCANZ and ANZECC, 2000).

Surface Water Management Plan
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R
Table 7:

Key Management Actions for Surface Water Management for Operational Works

1.1

1.2

1.3

1.4

1.5

1.6

1.7

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Management Action

Minimise clearing and vegetation disturbance so that flow
regimes are minimally impacted. Conduct clearing in
accordance with a permit issued under the Ground
Disturbance Permit Procedure (100-PR-EN-0004) and the
Vegetation Clearing and Topsoil Management Procedure
(45-PR-EN-0013).

Where the site is classified as a prescribed premise as
defined under the Environmental Protection Act 1986,
obtain a licence in accordance with part V of the Act.
Conduct a risk assessment to determine the likelihood of a
change to the surface water regime,, including areas where
sheet flow dependent Mulga communities have been
identified, that may lead to unacceptable environmental or
safety impacts.

Drainage infrastructure location, design, construction and
operation to design specifications which reflect risk
assessment outcomes in minimising interference and
disruption of natural surface water flows and quality in
accordance with the Standard Engineering Specification for
Drainage and Flood Protection (100-SP-CI-0004).

Y

Where sheet flow dependent Mulga communities have been
identified and significant impacts from changes to sheet
flow regimes are likely incorporate appropriate drainage
infrastructure into the project design in accordance with the
Standard Engineering Specification for Drainage and Flood
Protection (100-SP-CI-0004).

Y

When culverts are used in areas with sheet flow dependent
Mulga communities to be protected, install sheet flow
redistribution structures downstream and immediately
upstream of the culverts where sheet flow shadowing is
unacceptable.

Y

Objective number

Decommissioning

Operation

Construction

Exploration
Y

Y

Y

Y

Stage

Rail

Port

Mine

Reference

Project

Where possible, align haul/access roads with existing
transport corridor or approved disturbance corridors so that
surface water flow regimes are minimally impacted.

1,2,5

3, 5

Performance Indicator

Reporting/ Evidence

No significant impact on sheet flow
dependent Mulga communities as a
result of surface water flow changes

Incident reports

Water quality of monitored creeks
downstream of infrastructure
remains similar to background
levels.

Monitoring Program and report

Ground disturbance permits
obtained for all clearing.

Ground disturbance permits

Clearing within specified GDP
boundaries.

BMS record

Audit to confirm licence has been
obtained.

Timing

Monitoring Program and report

Annual Environment Report

Exploration/ Exploration
Development/
Construction/ Operation

Licence
Annual Environmental Report

1,2,3,4

Drainage infrastructure to comply
with design specifications.

Updated basis of Design

Water quality and flow of monitored
creeks downstream of infrastructure
remains similar to background
levels.

Monitoring Program and report

1,2

Drainage infrastructure to comply
with design specifications.

Monitoring program and report

Updated Basis of Design

1

Audit to check sheet flow
redistribution structures have been
installed downstream of culverts in
and immediately upstream of areas
of sheet flow dependent Mulga
communities.

Updated Basis of Design

1,2,3

Audit to check haul/access roads
aligned with rail and have culverts
placed at intersections with major
drainage lines. Also check that water
flowing parallel to the haul/access
roads is controlled to prevent
erosion.

Internal audit or inspection reports

Internal audit or inspection reports

4.2, 4.3, 4.4

Section 5

N/A

N/A

N/A

N/A

N/A

Design/ Construction/
Operation

Manager Environmental
Approvals/ Manager
Hydrogeology/ Project
Manager/ HSES
Manager

4.2, 4.3

N/A

Design/ Construction/
Operation

Operational Planning
Manager/ Project
Manager/ Manager
Mining (CC)/ Manager
Technical (CB)/Manager
Infrastructure (Rail) /
Manager Port
Operations

4.1, 4.2, 4.3,
4.4, 3

Section 5
and 6

Design/ Construction/
Operation

Operational Planning
Manager/ Project
Manager/ Manager
Mining (CC)/ Manager
Technical (CB/
Solomon)/ Manager
Infrastructure (Rail)

4.2, 4.3

N/A

Design/ Construction/
Operation

Operational Planning
Manager/ Project
Manager/ Manager
Mining/ Manager
Infrastructure (Rail)

4.2, 4.3

N/A

Design/ Construction/
Operation

Operational Planning
Manager/ Project
Manager/ Manager
Mining (CC)/ Manager
Technical (CB/
Solomon)/ Manager
Infrastructure (Rail)

4.2, 4.3

Section 6

Updated Basis of Design
Internal audit or inspection reports

N/A

N/A

No significant impact on sheet flow
dependent Mulga communities as a
result of surface flow changes
No significant impact on sheet flow
dependent Mulga communities.

N/A

Manager, Environmental
Approvals

Internal audit or inspection reports

Risk assessment conducted

Group Manager
Resource Geology/
Project Manager/
Manager Mining (CC/
Solomon)/Manager
Technical (CB)/ Manager
Infrastructure (Rail) /
Manager Port
Operations

Relevant
section in
the SWMG

Design

Risk assessment outcomes/ report
1,3,4

Responsibility

Relevant
section in the
Drainage
Infrastructure
Design
Guidelines

Surface Water Management Plan
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1.8

1.9

1.10

Y

Y

Y

Y

Y

Y

Y

Y

Y

Borrow pit location and construction to be designed to
design specifications to minimise interference and
disruption of natural surface water flows and quality, and
impacts on turbidity.

Y

Y

Y

Y

Y

Design mine pits to be internally draining. Rainfall to be
managed via sumps and potentially discharged directly to
the environment. Where applicable, comply with the
Dewatering Discharge Contingency Procedure (M-PR-EN0001).

Minimise disruption of natural surface water flow by
avoiding excessive ponding against structures and bunds.

1-3

3,4

1,2,4

Borrow pits to comply with design
specifications (see Borrow Pit
Management Plan (45-PL-EN0018)).

Updated Basis of Design

Water quality and flow of monitored
creeks downstream of borrow pits
remains similar to background
levels.

Monitoring program and report

Audit to check water in mine pits can
be managed via sumps and
potentially discharged directly to the
environment.

N/A

Section 6

N/A

Section 5

4

N/A

N/A

N/A

N/A

N/A

4.2, 4.4, 3

N/A

Design/ Construction/
Operation

Operational Planning
Manager/ Project
Manager/ Manager
Mining (CC)/ Manager
Technical (CB/
Solomon)/ Manager
Infrastructure (Rail)

4.4

N/A

Design/ Construction/
Operation

Operational Planning
Manager/ Project
Manager/ Manager Port
Operations

N/A

N/A

Design/ Construction/
Operation

Operations Planning
Manager/ Manager Port
Operations

N/A

N/A

Exploration/ Exploration
Development/
Construction/ Operation/
Decommissioning

Group Manager
Resource Geology/
Project Manager/ HSES
Manager

N/A

Section 5

Exploration/ Exploration
Development/
Construction/ Operation

Group Manager
Resource Geology/
Project Manager/ HSES
Manager

N/A

N/A

N/A

SWMG

Construction/ Operation/
Decommissioning/ Closure

HSES Manager/
Manager Mining
(Solomon)

N/A

Section 9

N/A

Section 6

N/A

Section 5

Design/ Construction/
Operation

Updated Basis of Design
Internal audit or inspection reports

Drainage infrastructure to comply
with construction specifications.

Updated Basis of Design

Audit site to ensure compliance to
design specifications.

Internal audit or inspection reports

No significant impact on sheet flow
dependent Mulga communities as a
result of surface flow changes

Monitoring Program and report

Design/ Construction/
Operation

Operational Planning
Manager/ Project
Manager/ Manager
Mining (CC/ Solomon)/
Manager Technical (CB)

Design/ Construction/
Operation

Operational Planning
Manager/ Project
Manager/ Manager
Mining (CC/ Solomon)/
Manager Technical
(CB)/Manager
Infrastructure (Rail) /
Manager Port
Operations

Basis of design
1.11

Y

Y

1.12

Y

1.13

Y

1.14

1.15

1.16

1.17

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Where possible, camps and other infrastructure with
potential to release contaminants into surface waterways
shall be located away from natural creeks and waterways.

3

Infrastructure to comply with design
specifications.

Y

Y

Where possible, locate facilities and port infrastructure on
bare mud flats away from main intertidal zones to reduce
disruption to surface water flow and quality.

1-4

Infrastructure to comply with design
specifications.

Y

Install Port infrastructure located in the intertidal zone on
trestle type structures to reduce disruption to surface water
movement.

1-5

Water quality and flow rates of
creeks downstream of infrastructure
areas remains similar to background
levels.

Basis of design

Y

3

Water quality and flow of monitored
creeks downstream of haul roads
remains similar to background
levels.

Laboratory results

Y

Manage chemicals and hydrocarbons in accordance with
the Chemical and Hydrocarbon Management Plan (45-PLEN-0011).

Y

Provide hydrocarbons and chemical spill control training
and equipment to appropriate Fortescue staff and
contractors.

3

Audit to ensure appropriate training
has been provided to relevant staff
and contractors.

Y

Y

Y

Y

Y

Y

Develop and implement a surface water quality monitoring
program, which includes the inspection of all drainage
infrastructure, in accordance with the Surface Water
Monitoring Guidelines (45-GU-EN-0002).

Protect natural drainage lines from construction impacts
where possible so that water quality is minimally impacted.

Prepare and implement site-specific
surface water quality monitoring
program that follows the SWMG.
1,2,3,5
Site specific water quality reports
and internal environmental reporting.

1,2,3

Basis of design

Training records

Operational Planning
Manager/ Project
Manager/ Manager
Mining/ Manager
Infrastructure (Rail)

Monitoring program and report

Water quality reports and internal
environmental reporting
Annual Environmental report

Audit to check natural drainage lines
are buffered from disturbance
footprint.

Internal audit or inspection reports

Water quality and flow of monitored
creeks downstream of construction
activities remains similar to
background levels.

Monitoring program and report

Construction

Project Manager

Surface Water Management Plan
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1.18

1.19

1.20

Y

Y

Y

1.23

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

1.21

1.22

Y

Y

Reuse run off from infrastructure /activity where possible to
ensure turbid water is not discharged to the environment.

Y

Keep clean and potentially contaminated stormwater5
separate.

Y

Contain and appropriately manage contaminated
stormwater prior to release to the environment.

Y

Manage dredge spoil deposition areas as directed by the
Dredging and Reclamation and Monitoring Management
Plan (P-PL-EN-0004).

Y

Y

Y

Y

Y

To ensure erosion, water quality and surface water flow
regimes are minimally impacted conduct rehabilitation in
accordance with the Rehabilitation and Revegetation
Management Plan (45-PL-EN-0023) or where applicable a
Mine Closure Plan developed in accordance with the
Guidelines for Preparing Mine Closure Plans.

Where appropriate, re-establish natural stream and
drainage flows to resemble original drainage patterns,
including rehabilitation of major drainage channels.

2,3

3

3

1-5

1,2,3,5

1,2,3

Audit to check run-off from
infrastructure/activity reused as
much as possible.

Dust management program

Water quality and flow rates of
creeks downstream of all
infrastructure and activities remain
similar to background levels.

Monitoring program and report

Audit to check stormwater from
operational areas is kept separate
from undisturbed areas.

Internal audit or inspection reports

Internal audit or inspection reports

Audit to check contaminated
stormwater is captured and
managed before release to the
environment.

Internal audit or inspection reports

Results of monitoring are all within
the natural variability expected and
anthropogenic toxicants do not
exceed guideline values.

Monitoring program and report

Adherence to the Dredging and
Reclamation and Monitoring
Management Plan (P-PL-EN-0004).

Internal audit or inspection reports

Vegetation in rehabilitated areas will
have equivalent values as
surrounding natural ecosystems

Monitoring program and report

After road removal and rehabilitation,
water quality of monitored creeks
downstream of road infrastructure
remains similar to background
levels. No erosion is evident.

Monitoring program and report

Audit rehabilitated areas to
determine if previously disturbed
areas resemble undisturbed natural
contours immediately upstream.

Audit reports

No significant impact on sheet flow
dependent Mulga communities as a
result of surface flow changes

Monitoring and reports

Annual Environmental Report

Annual Environmental Report

Water quality and flow rates of
creeks downstream of rehabilitated
site remain similar to background
levels.

5

Stormwater is water flowing over ground surfaces and in natural streams and drains as a direct result of rainfall over a catchment (ARMCANZ and ANZECC, 2000).

Construction and
Operation

Project Manager/
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7.

MONITORING GUIDELINES

Guidelines for monitoring surface water in Fortescue controlled sites can be found in Appendix
4. This document provides guidance for the development and implementation of site specific
Monitoring Programs. By adopting these guidelines, a consistent monitoring approach can be
applied across Fortescue controlled sites.
The objectives of Fortescue’s surface water monitoring programs are:
1. Determine whether the flow and water quality in significant streams and creeks potentially
impacted by Fortescue operations are significantly different from background values.
2. Assess whether turbidity controlling devices are effective in maintaining the turbidity of water
leaving the site at acceptable guideline values.
3. Determine if the flow and water quality of water being discharged via drainage infrastructure
is significantly different from acceptable guideline values.
Outcomes of Fortescue’s monitoring programs may lead to ongoing refinements to this Plan
and its management strategies to ensure an adaptive management approach is undertaken
during Fortescue activities.
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8.

COMPLIANCE

Fortescue ensures compliance with its legal obligations through first party quality assurance by
site environment teams with a focus on effective environmental management through the
corporate Environmental Management System (EMS).
Fortescue has adopted a risk based approach to monitor compliance with its legal obligations.
Site environment teams will monitor their compliance with this Plan and the required sites
specific management and monitoring programs using the Self-Verification of High Risk
Environmental Legal Obligations Guideline (100-GU-EN-0030).
Where no-conformance issues or opportunities for improvement are identified these will be
documented and tracked via the Business Management System (BMS).
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9.

CORRECTIVE ACTIONS

Contingency actions will be initiated during construction, operation and decommissioning
activities when monitoring indicates that implemented management actions are not successfully
mitigating impacts and management objectives are not being achieved. Specifically,
contingency measures will be triggered when a trigger exceedance of a water quality parameter
occurs, significant erosion is detected or a significant change in flow regimes is detected over
four successive sampling events (Table 8).
Table 8:

Contingency Actions

Trigger
Water quality exceedance

Significant erosion

Significant change to flow
regime

Contingency Actions


Enter the exceedence in BMS and initiate an investigation.



Identify reason and if caused by construction, operation or
decommissioning activities or drainage infrastructure failure, make
appropriate infrastructure modifications to contain contaminants.



Increase monitoring of outlets and natural drainage lines in
catchments where water quality has been compromised.



Enter the exceedance in BMS and initiate an investigation.



Identify reason and if icaused by construction, operation or
decommissioning activities or drainage infrastructure failure, make
appropriate infrastructure modifications or contain contaminant.



Increase monitoring of outlets and natural drainage lines in
catchments where significant erosion has been detected.



Enter the exceedance in BMS and initiate an investigation.



Identify reason and if caused by construction, operation or
decommissioning activities or drainage infrastructure failure, make
appropriate infrastructure modifications or contain contaminant.



Increase monitoring of outlets and natural drainage lines in
catchments where significant change to flow regimes has been
detected.

These qualitative trigger values should be reviewed after the first and subsequent monitoring
events and replaced with qualitative values where possible for a robust and effective monitoring
program.
Expert opinion will be sought if and when required to guide contingency measures which will
include further survey work to better understand influences causing those changes in the
environment. By understanding why certain management strategies or monitoring does not
work, specialist advice can be used to modify these and develop new mitigation strategies.
Monitoring programs will be consistent in approach and effort to maintain scientific rigour under
the analysis of results. Record keeping will be maintained to enable immediate identification of
trigger exceedances for contingency measures to be effective.
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Any incidents resulting from unauthorised activities shall be reported and investigated as per
Incident Event Management Procedure (100-PR-SA-0011). Causes of incidents will be
determined and management procedures will be modified, with measures taken (as required) to
prevent re-occurrence of incidents.
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10.

REVIEW

It is important that plans and procedures are frequently reviewed and revised as Fortescue’s
operations change and opportunities for improved management practices are identified.
This Plan will be reviewed every five years, or when significant additional information comes to
hand. Upon review, the document will be revised where appropriate and the revision status will
be updated in accordance with Fortescue’s document control procedures.
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Figure 2:
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Figure 3:

Solomon Mine Site Infrastructure Map
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Figure 4:

Port Infrastructure Map
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Figure 5:

Railway Infrastructure Map
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Appendix 1:

Project Background

Fortescue Metals Group Background
Fortescue Metals Group (Fortescue) is an integrated business comprised of mine, rail and port
operations based in the Pilbara region of Western Australia with its head office located in Perth.
Fortescue has commenced operation of the Pilbara Iron Ore and Infrastructure Project (the
Project), which consists of several iron ore mines and associated rail and port infrastructure in
the Pilbara region of Western Australia.
The Project was granted Major Project Facilitation Status in December 2004 and Fortescue has
signed two Agreements with the State of Western Australia:


The Railway and Port (The Pilbara Infrastructure Pty Ltd) State Agreement for the port
and rail infrastructure to transport ore from the mines to the port



The Iron Ore (FMG Chichester Pty Ltd) Agreement for the iron ore mines.

The Project has been developed in the following stages:


Stage A, consisting of a two-berth iron ore export facility at Port Hedland and a northsouth railway from the central Pilbara to Port Hedland, approved under Ministerial
Statement 690



Stage B, consisting of iron ore mines in the eastern Pilbara (Christmas Creek) and an
east-west spur rail line connecting to the Stage A railway; approved under Ministerial
Statement 707. (Note this approval included the Mindy Mindy mine site but this has not
been developed to date)



Cloudbreak iron ore mine west of the Christmas Creek area, approved under
Ministerial Statement 721 and federal approval under the EPBC Act (EPBC 2005/2205)



Port facility upgrade consisting of a third berth at Anderson Point, Port Hedland,
approved under Ministerial Statement 771



Port Facility upgrade of a fourth berth at Anderson Point, Port Hedland, Not Assessed Public Advice Given in 2010



Solomon iron ore project consisting of two new mines and a railway connecting to the
existing Fortescue rail line, approved under Ministerial Statement 862 and federal
approval under the EPBC Act (EPBC 2010/5567 and 2010/5513) in 2011



Additional rail infrastructure between Herb Elliot Port Facility and Cloudbreak Mine Site,
approved under Minsiterial Statement 690 and 707 and federal approval under the
EPBC Act (EPBC 2010/5513)



Christmas Creek water management scheme to increase the mine dewatering rate and
to inject surplus water into two brackish and one saline injection zones, approved under
Ministerial Statement 871

Cloudbreak Life of Mine, approved under Ministerial Statement 899 (supersedes the
conditions of Ministerial Statement 721)




Northstar Hematite Project, Not Assessed - Public Advice Given in 2012 and federal
approval under the EPBC Act (EPBC 2012/6530).

Changes to Ministerial Statements 690, 707, 721 and 771 were made and approved under
Section 45 or 46 of the Environmental Protection Act 1986 (EP Act).
Fortescue is extending its current operations in the Pilbara by developing the Solomon Project,
which includes two new mine sites (Firetail and Kings), and a rail line to support the new sites.
The Solomon Project area (Solomon) is located approximately 60 kilometres (km) north of Tom
Price and is situated on both sides of the rail line operated by Pilbara Iron (Rio Tinto). Access to
Solomon is via the public roads running north of Tom Price and also from the Pilbara Iron rail
access road.
In addition to the Solomon project, expansion of mining to the west is proposed within the
Western Hub Project area which contains approximately 10 ore bodies. Expansion of mining is
also proposed east of Solomon at Nyidinghu and north east at North Star.
Fortescue is also conducting drilling programmes to further delineate resources and iron ore
reserves within tenements surrounding Solomon and in additional locations throughout the
Pilbara.
In addition to its wholly owned tenements, Fortescue is party to joint ventures and agreements
with other tenement holders within the Pilbara region and is the manager of iron ore exploration
operations upon these tenements.
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1.

INTRODUCTION

Fortescue is committed to minimising the impacts of its activities on surrounding flora, fauna
and water resources.
Construction of the Fortescue railway, port and mines could potentially alter existing natural
drainage patterns including flooding characteristics; scour, erosion and siltation of the drainage
channels; inundation of upstream areas and water starvation of downstream areas. Poor
management of chemicals and hydrocarbons onsite could lead to contamination of waterways.
Appropriate surface water management strategies have been adopted to reduce the potential
for environmental impact.
The effectiveness of management strategies will be measured using the results of monitoring.
Ministerial conditions placed on Fortescue’s developments require them to undertake surface
water monitoring as part of the Surface Water Management Plan (100-PL-EN-1015). The
Surface Water Monitoring Guidelines (100-GU-EN-0037) have been developed to assist sites to
develop site-specific Surface Water Monitoring Programs.
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2.

OBJECTIVE AND SCOPE

The overall objective of Fortescue’s surface water monitoring programs is to collect data to
measure impacts to surface water flow regimes and water quality, and the indirect impacts of
these on vegetation and fauna. Impacts are monitored to ensure compliance with Ministerial
Statements and Part V license requirements related to surface water discharge, management of
stormwater runoff, water quality monitoring and contamination management.
The objective of this Guideline is to provide guidance to sites on the development of site specific
monitoring programs. The guiding objectives of the site specific monitoring programs are:
1. Determine whether the flow and water quality in significant streams and creeks potentially
impacted by Fortescue operations are significantly different from background values.
2. Assess whether turbidity controlling devices are effective in maintaining the turbidity of water
leaving the site at acceptable guideline values.
3. Determine if the flow and water quality of water being discharged via drainage infrastructure
is significantly different from acceptable guideline values.
This Guideline will formalise the approach to surface water monitoring across Fortescue’s
operations and describes how to:


select appropriate surface water monitoring parameters, locations and sampling
frequencies



analyse, interpret and report data



respond to exceedances of thresholds and triggers.
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3.

SURFACE WATER RISK ASSESSMENT

During the development of site specific surface water management programs, a risk
assessment should be conducted to determine potential contaminants and surface water areas
at high risk of encountering contamination, erosion and surface flow alteration. As a priority,
reference and impact sites should be located along drainage lines or creeks in identified high
risk areas. Risk assessments should be conducted in accordance with the requirements of the
Plan.
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4.

CONSTRAINTS AND LIMITATIONS

The ephemeral watercourses around Fortescue’s operations flow in response to significant
rainfall events normally associated with tropical cyclones. Flooding of these watercourses
frequently washes out sections of roads which can cut off access to numerous areas on site,
limiting vehicle movements. Risks to health and safety of staff may prevent samples from being
collected from creeks and watercourses during and immediately after rainfall and flood events.
Although in situ samplers may be used to collect water samples, cattle and the extreme nature
of flooding in this region often leads to damage and failure of this equipment. Where in-situ
equipment is used, locations should be chosen to minimise damage caused by flooding and
cattle.
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5.

MONITORING SITE SELECTION

5.1

Water Sampling Sites

An effective surface water monitoring program should be based on replicable sampling at
impact and control (reference) sites.
Reference and impact monitoring sites should be identified along watercourses and drains
using the following considerations and guidelines:
1. The geochemical, hydrological and meteorological properties (slope, soil type, shade/sun,
depth, etc.) of reference sites must closely match the impact sites being assessed.
Reference sites may be used for comparison with one or more impact sites on different
waterways if the site’s physical characteristics and properties are similar.
2. Reference sites are normally located directly upstream of the potential contaminant source,
while impact sites are 750 m downstream of the source and past the mixing zone.
3. Samples from reference and impact sites should be tested for the same water quality
parameters.
4. The monitoring sites can be safely accessed under most conditions.
5. In many instances, creek crossings (the point where waterways or drains cross roads) will
act as sufficient reference or impact locations taking into account distance from the potential
contaminant source, distance from the site boundary and locations of additional contaminant
inputs.
6. Seasonal variations in climate:


The severe flood events that occur annually



The episodic and localised nature of the rain events



The nature and characteristics of the waterways in the impacted areas e.g. ephemeral,
flowing occasionally when it rains; year-round spring fed surface flows; yintas.

7. In situ locations (if required) are established at locations where damage caused by flooding
and cattle is minimised.
8. Monitoring costs can be reduced by conducting a common sampling program for collection
of data on different indicators.
Each monitoring site should have a unique identifying number against which data and
observations are recorded. Monitoring sites must be marked and the GPS coordinates recorded
so that the same site is always used. Markers should be protected from washing away or
otherwise being removed, to the extent possible. Staff gauges should be installed at monitoring
points where suitable.
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5.2

Drainage Infrastructure Sites

Drainage infrastructure is defined as any man made structure used to transport water offsite.
This includes stormwater drains, bunds, levees, bridge guide banks, diversions drains, road
floodway’s, sediment control infrastructure (sediment traps, sedimentation basins), road and rail
culverts.
Periodic inspection of all drainage infrastructure should occur as outlined in Appendix 1.
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6.

MONITORING PROGRAM DESIGN

A monitoring program design may need to be adaptive over time, dependent on the quality and
quantity of data collected from each site, with innovations in techniques and methodologies
incorporated over time.
Aspects for surface water monitoring program design are summarised in Table 1. These
aspects include major waterways (creeks, rivers, springs and yintas), hydrocarbon storage
areas (fuel dumps, power plants), major points of surface water discharge from the site
(drainage infrastructure) and any water treatment facility or structure that can potentially
contaminate surface water (treatment ponds, tailings dams and waste dump stockpiles).
Water quality parameters are monitored using one of the three water quality suites outlined in
Tables 2. These water quality suites should be used as a general guide such that parameters
can be added or subtracted depending on the site specific risk assessment and approval
conditions.
Approval requirements, including Part V Operating Licence conditions, should also be reviewed
for site specific monitoring parameters, frequency and triggers. The site specific monitoring
program should reflect the requirements of the sites Approval requirements.
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Table 1:

Summary of the Surface Water Monitoring Program

Area/Aspect to be
monitored

Parameter
a

Location

At least quarterly

Responsibility

Water quality

Waste landforms, tailings
dams

Water quality

b

Detention point

Quarterly and event based

Environment
Superintendent

Surface water discharge
from mine site

Water quality

b

Discharge points on mines

Quarterly and event based

Environment
Superintendent

Hydrocarbon storage
areas

Water quality

c

Discharge point of oily water
sump

Quarterly and event based

Environment
Superintendent

Major waterways

Water quality and flow

b

Down and upstream of
mining and rail infrastructure

Quarterly and event based

Environment
Superintendent

Drainage Infrastructure

Structural integrity

Road and rail culverts

Quarterly and event based

Track Maintenance
Engineer

MS 690, Condition 8,
Schedule 2

Sediment, vegetation and
debris accumulation

Road floodways

Quarterly and event based

Track Maintenance
Engineer

MS707, Condition 11,
Schedule 2

Sediment, vegetation and
debris accumulation

Diversion Drains

Quarterly and event based

Track Maintenance
Engineer

Sediment, vegetation and
debris accumulation

Stormwater Drains

Quarterly and event based

Track Maintenance
Engineer

1

Event based

Environment
Superintendent

Regulatory
Requirement

Treatment ponds,
sedimentation basins,
wash down facilities (any
water treatment or
containment facility which
could contaminate surface
water).

1

Discharge point of
washdown bays and oily
water ponds

Frequency

MS 690, Condition 8,
Schedule 2
MS707, Condition 11,
Schedule 2
MS899, Condition 11
See site specific Part
V Operating Licence

MS 899, Condition 11
See site specific Part
V Operating Licence

For the purposes of this Guideline, ‘event based’ is defined as rainfall that has resulted in visual stream flow across a floodway or down a designated
river/creek/stream.

Surface Water Monitoring Guidelines

Page 14 of 30

100-GU-EN-0037_Rev No.0

Area/Aspect to be
monitored

Parameter

Location

Frequency

Responsibility

Regulatory
Requirement

Structural integrity

Bunds, levees, bridge guide
banks

Quarterly and event based
inspections

Track Maintenance
Engineer

Sediment levels

Sediment control
infrastructure such as
sediment traps and
sedimentation basins

Quarterly and event based
inspections

Track Maintenance
Engineer

Vegetation monitoring
points

Refer to Significant Flora and
Vegetation Management Plan

Vegetation monitoring points

Refer to Significant Flora and
Vegetation Management Plan

Environment
Superintendent

Refer to Significant
Flora and Vegetation
Management Plan

Riparian Vegetation at
discharge points

Refer to Significant Flora and
Vegetation Management Plan
and the Fortescue Marshes
Management Plan

Riverine Vegetation at
discharge points

Refer to Significant Flora and
Vegetation Management Plan and the
Fortescue Marshes Management
Plan

Environment
Superintendent

Refer to Significant
Flora and Vegetation
Management Plan
and the Fortescue
Marshes
Management Plan

Drainage lines into the
Fortescue Marsh

Refer to the Fortescue
Marshes Management Plan

Drainage lines into the
Fortescue Marsh

Refer to Fortescue Marshes
Management Plan

Environment
Superintendent

Refer to Fortescue
Marshes
Management Plan

a Water Quality Suite: pH, Electrical Conductivity (EC), Temperature, Total Dissolved Solids @ 180oC, Turbidity, Surfactants, SO4, Total Nitrogen (TN), Total Phosphorus (TP), Metals (Al, Fe, Mn),TPH (C6-C9, C10-C14, C15-28, C29-36), Total TPH
and PAH, and Monocyclic aromatic hydrocarbons BTEX (e.g. benzene, toluene, ethylbenzene & xylene)
b Water Quality Suite: pH, Temperature, EC, TDS, Metals (Al, Fe, Mn),Turbidity , SO4, TN and TP
c Water Quality Suite: pH, Temperature, EC, TDS, Turbidity, TPH (C6-C9, C10-C14, C15-28, C29-36), Total TPH and PAH, BTEX (e.g. benzene, toluene, ethylbenzene & xylene)
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7.

METHODOLOGY

The following section describes monitoring methodologies and techniques to be used to monitor
surface water monitoring parameters identified in Table 1. These are intended to be used as a
guide rather than rigid requirements. However, it is important to ensure consistency across all
monitoring programs to enable the use of standard data analysis methods, comparisons across
company operations and reporting. These issues should be assessed during the monitoring
program design phase.

7.1

Water Quality Methodology

7.1.1

Field Measurements

Prior to going into the field, instruments should be calibrated using the instrument user manuals.
In the field, pH, turbidity, conductivity and temperature will be measured with a calibrated
instrument which has been rinsed with deionised water. The probes of the instrument will be
submerged in the stream.
If required, a plastic scoop will be rinsed three times and a sample will be collected following the
third rinse.
The probes will be submerged in the sample until the results instrument screen stabilises. The
results should be recorded in Envirosys. The probes should be rinsed with deionised water.
When site environmental staff collect physical data in the field, it should be immediately
checked for sensibility (i.e. check that the readings are within the normal range). If the readings
are outside the normal range of variability, then the instrument should be checked by taking
readings from calibration solutions. If the instrument is not reading the calibration solutions
correctly, recalibrate the instrument or use a backup instrument that has been calibrated
correctly.

7.1.2

Sample Collection

Water samples should be collected from flowing waterways, ponded areas, drainage lines or
surface water bodies. Water samples may be collected using grab samples and in-situ
samplers such as rising stage samplers and auto samplers but other collection methods may be
used where appropriate.
Water quality suites to be sampled are outlined in Table 2 and include the appropriate sample
bottles for collection.
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Table 2:

Water Quality Suites and Collection Methods

Area/Aspect to be Monitored

Water Quality Suite

Analysis Types

Parameter

Oily water ponds, sedimentation
basins, wash down facilities

A

Field

pH
Electrical Conductivity (EC)
Temperature
Turbidity

Laboratory (sample bottles required):
500ml L plastic
125 ml plastic
125 ml (HNO3) plastic
350 mL glass amber
2 x 40mL vial
Plus Blanks (three 250ml plastic and one
of each of the above for every 10 sites )
and replicates (two 250 ml plastic)

Surfactants
Total Dissolved Solids (TDS)
Sulfate (SO4)
Total Nitrogen (TN)
Total Phosphorus (TP)
Metals (Al, Fe, Mn)
TPH
PAH
BTEX (benzene, toluene, ethyl benzene and xylene)
Oil and Grease

Surface water discharge points
(from mine site)
Major Waterways
Waste landforms

B

Field

pH
Electrical Conductivity (EC)
Temperature
Turbidity

250 mL plastic
125 mL plastic
125 mL (HNO3) plastic
Plus Blanks (one of each of the above for
every 10 sites and three 250ml plastic)
and replicates (two 250 ml plastic)

SO4
TDS
TN
TP
Metals (Al, Fe, Mn)
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Area/Aspect to be Monitored

Water Quality Suite

Analysis Types

Parameter

Hydrocarbon storage areas

C

Field

pH
Temperature
EC
Turbidity

250 mL plastic
350 mL glass amber
2 x 40mL vial amber glass
Plus Blanks (one of each of the above for
every 10 sites and three 250ml plastic) and
replicates (two 250 ml plastic)

TDS
TPH (C6-C9, C10-C14, C15-28, C29-36)
PAH
BTEX
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When collecting water quality samples using the grab sample method the following instructions
should be followed:


The most important factor when sampling is personnel safety. If the monitoring
program cannot be carried out in a reasonably safe manner, then alternative options
should be considered. Always sample in pairs and have adequate safety equipment
available.



Use non-powdered latex gloves when handling the sample bottles and try not to
contaminate the sample by touching it with dirty hands or smoking during the sampling
event.



Use an extendable water sampler with a plastic scoop on the end to collect the sample.
Rinse the plastic scoop three times and collect the sample following the third rinse.
Before adding the water sample to the bottle, check if the bottle has preservative (acid)
within it, if it does, do not rinse this bottle.



Before filling, rinse the sample bottle out three times with the water being collected,
unless the bottle contains a preservative. Fill the sample container to the top so no
oxygen can enter the bottle.



Ensure sample blanks and replicates are collected.



All samples should be refrigerated or placed on ice in an esky immediately after being
collected.



Water quality Suite A samples should be submitted for analyses at an NATA accredited
laboratory within 4 days of collection (to take the holding time for surfactants into
account); water quality Suite B and C stages should be submitted within 7 days.



Complete the necessary freight form and ensure it is attached to the esky.



Sample details should be recorded on a Chain of Custody (CoC) form and sample
bottles should be corresponding labels. The laboratory copy of the CoC should be
provided with the samples when they are couriered to the laboratory.



Attach both the CoC and the freight form to the esky and then take it to the airport for
transport on the next plane leaving site.



Results and confirmation from the laboratory receiving the samples will be e-mailed to
the addresses that are put on the CoC



Ensure the sample analysis invoice is submitted for processing.
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Chain of Custody Documentation

Process Step

Quality Assurance Procedure

Responsibility

Field sampling

Field register of sample number, site,
type/technique, time, date, technician, field
data sheet

Sampling staff

Sample storage and
transport

Field register of transport container number
and sample numbers, time, date

Site

Laboratory receipt of
samples

Laboratory register of transport container
number and sample numbers, time, date

Laboratory

Laboratory storage of
samples

Laboratory register of storage location,
type, temperature, time, date

Laboratory

Sample preparation

Analysis register of sample (laboratory)
number, pre-treatment, date, technician

Laboratory

Sample analysis

Analysis register of instrument, calibration,
technician, standard method, date, result

Laboratory

When collecting water quality samples using in-situ samplers such as rising stage samplers and
auto samplers ensure the devices are installed, operated and serviced in accordance with the
associated manual.

7.1.3

Preservation and Storage

All samples should be refrigerated or placed on ice in an esky immediately after being collected.
Only sample bottles should be kept in the sample eskies as lunches, suncream etc. can
potentially contaminate the sample bottle contents.
When transporting the samples on a plane, do not use ice because frequently, the check-in staff
will not allow the esky on the plane. Use a suitable quantity of frozen bricks to keep the samples
cold and tape the esky closed to ensure the contents are secure.
Samples should be analysed by a NATA accredited laboratory. Ensure one of the replicates is
sent to a different NATA accredited laboratory for testing of all parameters. A CoC record
should be completed and provided along with samples when they are couriered to the
laboratory.

7.1.4

Quality Assurance and Control

Sampling staff should complete a Job Safety Analysis form prior to conducting a sampling
activity.
All equipment and field instruments should be kept in good working order and calibrated before
use. All calibrations, preventative maintenance repairs and any incidents that could affect the
reliability of the equipment must be recorded.
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The timing mechanisms of automatic sampling devices must be calibrated to ensure that the
samples are acquired at the specified intervals.
In the field, operators should be careful not to make the following major errors:


faulty operation of the sampling device



changes in the sample before measurement (contamination, chemical or biological
changes)



incorrect sample labelling.

Operators must fill in a field data sheet or a similar record that describes the samples taken,
their labels and additional observations.
Details of collected water samples should be provided in the CoC.
Transfer of results from the field to Envirosys should be automated where possible. If required,
there should be provision for handling censored data.
Contamination of samples may occur during the sample collection process so blank samples
should be used to detect and measure the contaminant. During a sampling run in the field, one
of each of the following blanks should be collected once every 10 sites.


Rinse Blanks detect contamination introduced through the container. Containers of
each type to be used for sampling (about 1 in 10) are selected at random and filled with
deionised water and preserved in the same manner as field samples.



Equipment Blanks detect contamination introduced through contact with the sampler or
sampling equipment. Fill any bottle with water or solvent that is used to rinse the
sampling equipment and preserve in the same manner as field samples.



Trip Blanks can be used to assess gross cross-contamination of samples during
transport and storage. Fill any bottle with simulated water and preserve in the same
manner as field samples. Simulated samples are similar to the samples to be collected,
but in them the substance to be analysed (analyte) is at background or low
concentrations.

For further details on the use of blanks read Section 4.6.3 of ANZECC 2000a.
Replicate samples are two or more samples collected simultaneously to enable testing of
laboratory accuracy and precision. Fill two bottles of any type with sample water. One of the
replicates should be sent to a different NATA accredited laboratory for testing.

7.2

Drainage Infrastructure Methodology

Monitoring methodologies for surface water drainage infrastructure are available in Appendix 1.
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8.

CONTINGENCY MEASURES

Contingency measures will be initiated during construction, operational and decommissioning
activities when monitoring indicates that implemented management actions are not successfully
mitigating environmental impacts and management objectives are not being met (Table 4).
These qualitative trigger values should be reviewed after the first and subsequent monitoring
events and refined with quantitative values where possible for a robust and effective monitoring
program.
Table 4:

Contingency Measures

Trigger

Contingency Actions

Water quality exceedance



Enter exceedence in BMS and investigate.



Identify the reason for the exceedance and where it is determined
to be caused by Fortescue activities or treatment infrastructure
failure, make appropriate infrastructure modifications while
ensuring any contaminants are contained and reduced/removed to
an approved level.



Increase monitoring of outlets and natural drainage lines in
catchments where water quality has been compromised.

Significant change in flow regime



Enter change in BMS and investigate.

Significant erosion detected



Identify the reason for the change and where it is determined to be
caused by Fortescue activities or a drainage infrastructure failure,
make appropriate infrastructure modifications.



Increase monitoring of outlets and natural drainage lines in
catchments where water flow/erosion has been compromised.

A summary of default trigger values for surface water quality parameters is provided in Table 5
and is based on existing values identified in:


Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC
2000a)



Water Quality Protection Note 68 Mechanical Equipment Washdown (DoW 2006).

The default trigger values in Table 5 should be used as a guide until site specific background
trigger levels have been developed. Section 7.4.4 of ANZECC (2000a) describes the process
involved in deriving site based background values.
Due to the ephemeral nature of waterways in the Pilbara, water samples can only be collected
following rainfall events. To account for seasonal variation, water samples should be collected
over a minimum 3 year period before site specific background trigger values can be derived.
Trigger levels may need to be adjusted to account for seasonal trends. If seasonal medians of
water quality parameters measured at reference sites are found to fall outside the 20th and 80th
percentiles for slightly-moderately disturbed ecosystems, discrete data distributions will be used
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and new percentiles calculated for each discrete time interval (e.g. seasonal) to ensure the
management trigger levels are matched as closely as possible to the natural environment.
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Table 5:

Surface Water Trigger Values (default)

Parameter

Potential causes and impacts

Trigger level (default)

Metals

Many metals occur naturally in soil as well as being produced in the iron ore mining process. Their
solubility increases in acidic or alkaline water conditions. High concentrations can cause toxicity to
aquatic organisms (fish and invertebrates) and birds.

Al ≥ 55 µg/L

Surfactants

Surfactants are man-made chemicals that are likely to originate from areas where removal of
grease, grime, dirt and hydrocarbons is necessary. These include hydrocarbon storage areas,
wastewater treatment plants, kitchens and laundries in accommodation areas. Many surfactants
biodegrade very slowly and persist in the environment. High concentrations can cause toxicity to
aquatic organisms (fish and invertebrates), and terrestrial vertebrates such as birds and mammals.

Surfactants = 5 mg/L

Hydrocarbons
(PAH and MAH)

Hydrocarbon presence may be due to spillage from leaking vehicles (road runoff), refuelling in
inappropriate locations or overflow from bunded hydrocarbon storage area.
Increased
concentrations can cause toxicity to aquatic organisms (fish and invertebrates), and terrestrial
vertebrates such as birds and mammals. It can also disrupt the endocrine system which affects
reproduction and development of aquatic organisms. High concentrations can cause toxicity to
aquatic organisms (fish and invertebrates), and terrestrial vertebrates such as birds and mammals.

Benzene = 950 µg/L
1A
Xylene = 200 µg/L
1A
Napthalene = 16 µg/L

TPH (C6-C9, C10-

Same as Hydrocarbons

TPH = 15 mg/L

BTEX (benzene,
toluene, ethyl
benzene and
xylene)

Same as Hydrocarbons

BTEX = 10 µg/L (cumulative
total)

Sulfate(SO4)

Sulfate is found in most natural waters as a result of the dissolution of sulfate-bearing minerals in
soils and rocks. Mine waste waters can contain high concentrations of sulfate. Adverse effects on
livestock may occur at concentrations between 1000 and 2000 mg/L, especially in young or
lactating animals or in dry, hot weather when water intake is high. These effects may be temporary
and may cease once stock become accustomed to the water. Levels of sulfate greater than 2000
mg/L may cause chronic or acute health problems in stock.

SO4 = 1,000 mg/L

Nutrients
(TP and TN)

Phosphorus and nitrogen occurs in ore and soil as well as from wastewater treatment facilities
(human waste), accommodation areas (fertilisers on gardens), treatment ponds and wastewater
irrigation areas. High nutrient concentrations can cause eutrophication of waterways thus impacting
aquatic organisms and animals that rely on them for food. The components of TN and TP (Nitrate,
Nitrite, Ammonia, bioavailable phosphorus) can cause toxicity to aquatic organisms.

TN = 1200 µg/L
0
TP = 50 µg/L

C14, C15-28, C2936)

1A
1A

Mn ≥ 1900 µg/L

3

1A

3

3

0

2
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Parameter

Potential causes and impacts

Trigger level (default)

pH

pH can change significantly if chemicals are released into a waterway. The sources of these
chemicals include runoff from waste rock piles, waste water treatment plants, treatment ponds, and
stormwater runoff. Increases or decreases of pH beyond natural variability can cause toxicity to
aquatic organisms (fish and invertebrates), riparian vegetation and also cause an increase in the
toxicity of several contaminants possibly present in the water.

Outside the range pH = 6.0 –
0
8.0

Turbidity

Most inland Australian waters are highly turbid due to soil and stream bank erosion. Turbidity
increases can be caused by increased erosion from vegetation clearing or rain events. Turbidity can
reduce light penetration in the water column thus impacting primary production. It can impact
availability of plant and invertebrate food. It can also clog fish gills and invertebrate filter feeders
and smother benthic organisms and their habitats

Turbidity = 200 NTU

Electrical
Conductivity (EC)

Changes in conductivity beyond natural variability may be due to natural processes such as hotter
weather (increased evaporation), rain events and increased land salinity. It may also be due to
discharge of cooling water from power plants or storage/containment ponds. Extreme conductivity
fluctuations can cause direct toxicity of aquatic organisms and modify the species composition of
the ecosystem by affecting species that provide food or refuge.

EC = 900 µScm

Note:
A = 95% level of protection
1 = Moderate reliability ANZECC value
2 = Livestock drinking water quality ANZECC value
3 = Indicative wastewater discharge criteria (WQPN 68, DoW)
0 = The Guideline does not have data available for WA estuaries or rivers. The trigger is based on wetland values only.

0

0
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9.

DATA ANALYSIS AND INTERPRETATION

The results of chemical and physical data should be analysed every quarter. Values of each
parameter should be compared against trigger levels to determine if an exceedance has
occurred.
Before statistically analysing the monitoring data, the monitoring team should examine the data
to identify ‘outliers” or ‘aberrant’ observations. These outliers should be removed from the
analysis if found to be erroneous. If undetected, these data values can have profound effects
on subsequent statistical analyses and can lead to incorrect conclusions and flawed decision
making.
The results for the blanks should be analysed to determine if there has been contamination of
the sample from the:
1.

containers (indicated by different concentrations in the rinse blanks)

2.

sampler (indicated by different concentrations in the equipment blanks)

3.

storage esky (indicated by different concentrations in the trip blanks).

The results of the replicates should be analysed to determine if there is difference between
laboratory accuracy and precision. If any blanks appear contaminated or the replicate sample
indicates laboratory testing differed, then samples may need re-collecting or re-testing.
Obvious outliers and missing data or data below detection limits (use the numerical value of half
the detection limit) will need to be considered before statistical analysis. If more than 25% of
the data fits the above categories, do not analyse the data for confidence intervals or hypothesis
testing but simple medians and percentiles are acceptable.
For annual reports, the median values from monitoring sites should be compared to the 80th
percentile or default values of relevant reference sites for each parameter.
Each parameter should be analysed for trends using time series line charts for each parameter.
Insert the trigger value for each parameter as a line on the graph so that data variances and
trigger level exceedances can be easily seen. Use scatterplots to determine if there any
relationships between parameters (plot results of a number of parameters on the one
scatterplot). If parameter relationships appear to be present, examine the relationship further.
Discuss findings of the graphs and exceedances at the end of the report. If exceedances or
trends occurred, suggest reasons and support it with evidence if possible. Have the report peer
reviewed to ensure it has met the objectives of the monitoring program and that errors and
incorrect assumptions can be minimised.
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10.

REPORTING AND INFORMATION DISSEMINATION

Monitoring results that have been interpreted and subject to quality assurance processes will
generally be required to meet Fortescue’s reporting obligations. This could include:


Internal reporting to inform management planning and future monitoring program
designs



A summary of findings relating to the monitoring program objectives/results in relevant
company Environmental Reports



Reporting against legislative compliance requirements.
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11.

REVIEW

This monitoring guideline will be used to develop site-specific monitoring programs. The trigger
levels contained within it may change as described in Section 8. The Guidelines will be
reviewed as required.
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Appendix 1:

Inspection Checklist for Environmental
Drainage Infrastructure
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ANNUAL DESKTOP REVIEW AND MAINTENANCE
The majority of Fortescue sites experience episodic rainfall, concentrated within the wet
season period from December to April.
The maintenance schedule for drainage
infrastructure should therefore focus on preparation in advance of the wet season each year.
Prior to the start of November, the following activities should be completed at each site:
1.

Survey of levels for existing drainage assets, excluding culvert inverts.
includes:
a.

picking up road levels across floodways

b.

set out points of bunds

c.

levees and guide banks

d.

sediment build up in sedimentation ponds and drains.

This

2.

Review of infrastructure layouts and potential drainage impacts. Development or
alteration of non-drainage infrastructure (such as building pads, roads, mine pits
and dumps) may result in changes being required for drainage assets.

3.

Identify cases where drainage assets do not satisfy design requirements either due
to changing requirements or poor infrastructure condition.

4.

Retrofit appropriate drainage infrastructure as per Standard
Specification for Drainage and Flood Protection (100-SP-CI-0004).

5.

Conduct quarterly site inspections to verify known cases and identify any new cases
of drainage assets not meeting design requirements.

6.

Conduct any necessary remedial action and verify that the drainage assets now
satisfy design requirements.

7.

Report the outcomes of the previous year’s quarterly inspections and record any
remedial actions taken.

Engineering

QUARTERLY AND EVENT BASED INSPECTION AND REPAIR
Quarterly inspection should be conducted to monitor drainage asset condition and identify
cases where remedial action is required. Each site should develop a drainage infrastructure
inspection form (template below), specific to the assets present at that site.
It is recommended that quarterly monitoring should take place:


Prior to the wet season (August to September), in conjunction with the annual review
and maintenance



During the start of wet season (October to December), following the first significant
rains (>30mm in a day)



During the height of the wet season (February/March)



Towards the end of the wet season (April/May) to determine the cumulative effect of
small events



Following major rainfall events (>100mm) throughout the wet season. Event based
inspection can be used to substitute one of the periodic inspections if applicable.

CULVERT INSPECTION
Culvert inspections are required to ensure that the culvert performance and therefore the
performance of the wider drainage system is achieved and maintained throughout the life of
the project.
These items relate to the effectiveness of the culvert in meeting the drainage design
requirements. For common material defects, a comprehensive description is given in
Culvert Inspection Guidelines, Main Roads Western Australia, Doc No. 6706-02-2237.
Culvert inspection should check upstream and downstream ends of the crossings for:


Excessive sedimentation



Excessive build up of debris against the culvert



Damage to culvert barrels (caused by debris or other mechanisms) that reduce the
culvert capacity



Evidence of culvert uplift



Evidence of culvert bypass, including piping failure, undercutting or excessive scour



Evidence of excessive ponding upstream of the culvert.

FLOODWAY INSPECTION
Floodway inspection is primarily to determine the effectiveness of the floodway as a flow
path and the stability of embankment scour protection. Floodway inspections should check
for:


Excessive sedimentation



Excessive build up of debris on floodway embankment



Excessive build up of grader spoil along the edge of the road surface



Damage to or mobilisation of rock protection



Evidence of excessive ponding upstream of the floodway



Evidence of excessive scour on the downstream side of the floodway.

DRAIN INSPECTION
Ongoing build-up of sediment is expected in sedimentation basins and other drainage
infrastructure. Sediment levels should be inspected regularly and levels of sediment
accumulation measured and recorded quarterly and also following significant rainfall runoff
events. Measurement could be by field survey of designated locations or assisted by using
fixed staff gauges or similar devices. The frequency for removing sediment will be site
specific based on the rate of accumulation and the retained capacity of the structure.
Drain inspection should check for:


Excessive sedimentation



Excessive build-up of debris



Excessive vegetation



Evidence of scour damaging the drain embankments



Evidence of scour of the base of the drain including mobilisation of rock protection



Evidence of ponding or excessive infiltration.

BUNDS, LEVEES, GUIDEBANKS
These elements of the drainage infrastructure typically only require a structural assessment.
If these are structurally sound, then they are meeting the requirements of the drainage
design. However, quarterly and event based inspections are recommended to assess
whether these structures are


Being eroded



Causing excessive erosion downstream



Subject to seepage or have prolonged periods of ponding against the embankments.

SEDIMENT CONTROL INFRASTRUCTURE
Ongoing build up of sediment is expected in sedimentation basins and other control
infrastructure. Sediment levels should be recorded quarterly and following significant events

through use of equipment such as an installed staff gauge. The cleaning frequency of
sediment control infrastructure is likely to increase as the size of the infrastructure decreases.

Evidence that the levee is subject
to seepage or have prolonged
periods of ponding against the
embankments

Evidence that the levee is causing
excessive erosion downstream

Drain Condition
Evidence of Erosion of levee

Evidence of ponding or excessive
infiltration

Evidence of scour of the base of
the drain including mobilisation of
rock protection

Evidence of scour damaging the
drain embankments

Floodway Condition

Excessive vegetation

Excessive build up of debris

Excessive sedimentation

Evidence of excessive scour on
the downstream side of the
floodway

Evidence of excessive ponding
upstream of the floodway

Damage to or mobilisation of rock
protection

Culvert Condition
Excessive build up of grader spoil
along the edge of the road surface

Excessive build up of debris on
floodway embankment

Excessive sedimentation

Evidence of excessive ponding
upstream of the culvert

Evidence of culvert bypass, piping
failure, undercutting or excessive
scour

Evidence of culvert uplift

Damage to culvert barrels

Crossing ID/ Location
Build up of debris against the
culvert

DATE

Sedimentation in barrels

Drainage Infrastructure Inspection Data Sheet
Are the following issues present?
Levees and Guidebanks
Other Comments

