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08 Environment, Heritage and Ground Transport Assessment Introduction

08

Environment,
Heritage and
Ground Transport
Assessment
Introduction

This section provides an overview of the process taken to
assess the environmental, heritage and traffic impacts during
construction and operation of the New Runway Project (NRP).

Detail is also provided on the following areas:

+ What is the major development plan process?

+ What is the environmental and heritage assessment methodology?
* What is the ground transport assessment methodology?

* How were the environmental assessments undertaken?

* How was the heritage assessment undertaken?

+ What was the State heritage process and what was involved?

* How was the ground transport assessment undertaken?
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8.1 Introduction

This Volume provides an overview of
the process taken to assess the on-
ground environmental, heritage and
traffic impacts of the construction
and operation of the New Runway
Project (NRP) at Perth Airport.

To understand the impact of the
NRP, assessments to quantify the
on-ground impacts have been
undertaken. This volume describes
the existing conditions, impacts and
mitigation strategies associated
with activities that occur within the
NRP area. It also outlines the
environment and heritage
management for the project,
including environmental offsets.

A ground transport assessment

has also been completed for the
NRP. To assess the impact of the
construction of the new runway

on the road network surrounding
the airport, a traffic model was
developed showing how the
network would perform, both with
and without the runway constructed.

Relevant Legislation for Approval

Preliminary
On-ground
Infrastructure
Design

Airports Act
1996 (MDP)

Draft Airspace

Management Environment

Protection and
Biodiversity
Conservation
Act 1999
(section 160)

Environment
Impact
Assessment

Heritage

8.2 Major Development Plan

The construction of the new runway
and associated infrastructure will
result in physical changes to the
NRP area. The Airports Act 1996
(Airports Act) requires an approved
Major Development Plan (MDP)

for the construction and operation
of a new runway. The contents of

a MDP, as outlined in section 91

of the Airports Act, includes the
assessment of the environmental
impacts that might reasonably be
expected to be associated with

the development as well as the
plans for dealing with the identified
environmental impacts.

A MDP is also required to be
referred to the Commonwealth
Minister for the Environment for
advice pursuant to section 160 of
the Environment Protection and
Biodiversity Conservation Act 1999
(EPBC Act).

An environmental and heritage
assessment has therefore been
completed to meet the Airports Act
and EPBC Act requirements for on-
ground environmental impacts.

A detailed description of the
regulatory framework is provided in
Section 1.

The Airports Act also requires that
the traffic impacts of a proposed
development be considered.

The MDP is a detailed approvals
document that has been structured
and prepared to meet regulatory
requirements of the Airports Act
and the EPBC Act.

The NRP MDP has been prepared
to address the various legislative
approvals required for a new
runway at Perth Airport and
provides a combined approvals
document to ensure a whole of
project is represented.

8.2.1 Approval Process
The legislative approvals process for
the NRP is shown in Figure 8-1.

Further detail about the regulatory
framework is provided in Section 1.

Approval Authority

Approval by Commonwealth
Minister for Infrastructure, Transport
and Regional Development

Draft MDP

Advice from

Airspace

Commonwealth

Impact
Assessment

Flora and
Fauna Impact
Assessment

Aboriginal Heritage Act 1972
(section 18)

Environment Protection and
Biodiversity Conservation Act 1999
(Part 13 Permit)

Airservices
Flight Path
and Airspace
Design

Approval by State Minister for
Aboriginal Heritage

Approval by Commonwealth

Minister for

Figure 8-1 Legislative approvals process for the New Runway Project

Source: Perth Airport
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8.2.2 Major Development Plan Structure

The NRP MDP is presented in four volumes:

* Executive Summary

* Volume A: Background and Need Sections 1-7

* Volume B: Environment, Heritage and Traffic Assessment Sections 8-18 (this volume)
- Volume C: Airspace Management Plan Sections 19-26.

This volume should be read in conjunction with the Executive Summary, Volume A: Background and Need, and
Volume C: Airspace Management Plan.

Table 8-1 provides details of the content and scope of each of the volumes of the MDP.

Section Description Scope

Executive Summary

Volume A: Background and Need

01 Introduction

02 Need for additional capacity
Volume A sets the scene for the project.

03 Options and alternatives It describes the background and

04 Benefits of the New Runway Project at Perth Airport nee_d for the new runway, altgmatlve
options that have been considered, as

05 Consistency with State and Local government planning well as provides a description of the
NRP and how it will be constructed.

06 Project description and construction

o7 Consultation

Volume B: Environment, Heritage and Traffic Assessment

08 Environment, Heritage and Ground Transport Introduction

09 Geology and soils

10 Wetlands and hydrology

n Flora and vegetation Volume B describes the initial

12 Fauna conditions, impacts and mitigation
strategies associated with the

13 Ground-based noise on-ground construction and operation

activities of the NRP. It also provides

14 Air quality and greenhouse gas (ground) details for environment, heritage and
15 Landscape and visual traffic management for the project.
16 Heritage

17 Environment and heritage management

18 Ground transport

Volume C: Airspace Management Plan

19 Airspace management plan introduction

20 Background and existing airspace management

21 Airspace management plan Volume C outlines the plan for

22 Aircraft noise airspace management. It also
describes the impacts and mitigation

23 Air quality and greenhouse gas (air based) strategies proposed as a result of

24 Health the operation of the new runway.

25 Social

26 Hazards and risks to airport operations

Table 8-1 Content and scope of the New Runway Project Major Development Plan
Source: Perth Airport
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In accordance with the requirements
of a major development plan, under
the Airports Act, Perth Airport
released a Preliminary Draft MDP
for 60 business days of public
consultation. The public comment
period ran from 31 May 2018 to 5pm
(WST) 24 August 2018.

The NRP includes:
construction, including clearing
and site preparation, of a new
runway up to 3,000 metres long
with associated infrastructure, and
development of an airspace
management plan that will cater
for the changes to current airspace
and flight paths to accommodate
operations of the new runway.

To meet future capacity demand,
the new runway is expected to

be operational between 2023 and
2028, subject to actual demand
and a commercial agreement with
airlines being reached. To meet this
timeframe, Perth Airport is seeking
to complete the approvals process
for the new runway by 2019 to be
ready for the construction and
commissioning phase to begin.

The new runway will occupy
approximately 293-hectares and will
be located parallel to the existing
main runway with a two-kilometre
separation so that both runways can
be used independently.

The location of the NRP is consistent
with the Perth Airport Master Plan
2014 approved in January 2015, the
subseguent Master Plan 2014 Minor
Variation approved in June 2017, and
the Perth Airport Master Plan 2020
approved in March 2020.

Volume A addresses the need for
the new runway and details the
NRP infrastructure and construction
activities. Volume C details the
design of flight paths and the
associated airborne considerations.

The on-ground environmental and
heritage impacts associated with the
construction and operation of the
NRP are described in this Volume B, in
discipline specific sections as follows:
Geology and soils (Section 9),
Wetlands and hydrology
(Section 10),
Flora and vegetation (Section 11),
Fauna (Section 12),
Ground-based noise (Section 13),
Air quality and greenhouse gas
(ground) (Section 14),
Landscape and visual impact
(Section 15), and
Heritage (Section 16).

Section 9 Geology and Soils

Section 9 describes the impacts on
geology, soils and contamination
resulting from the construction and
operation of the NRP.

The assessment considers the
changes that may occur as a result of
the clearing and use of fill to change
levels, as well as the excavation of soils
for drainage channels and conduits
for services. It also details the extent
of contamination across the NRP
site and how this will be managed
during construction activities.

Section 10 Wetlands and Hydrology

The NRP requires the realignment of
the major stormwater drains that run
through the estate.

The hydrology assessment

describes the impact of the drainage
realignment on surface water and
groundwater. Information is provided
on how the drainage systems will

be designed to cater for expected
rain events, and the flood modelling
that was undertaken to assess storm
event scenarios.

This section also discusses the
design of pollution capturing basins
and infiltration basins to control the
velocity of water flow, maintain water
guality, and protect Munday Swamp.
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Section 11 Flora and Vegetation

Perth Airport has undertaken a
series of field surveys and studies,
dating back to 1994, to understand
flora and vegetation across the
estate. Section 11 describes the
impacts on flora and vegetation
resulting from the construction

and operation of the NRP and

the management and mitigation
measures that have been identified.

The flora and vegetation community
assessment has drawn from the
extensive desktop reviews and

field surveys, including targeted
assessments of the Banksia
woodlands of the Swan Coastal Plain
threatened ecological community,
conservation-significant plant
species, and aquatic flora within
Munday Swamp. To assist in soil
management during construction

of the NRP, the assessment has

also considered Commonwealth-
listed weeds of national significance
(that pose a risk to species and
communities) and Phytophthora
cinnamomi (dieback disease).

Section 12 Fauna

The NRP area has vegetation that
provides habitat for various fauna.
Section 12 describes the surveys
undertaken to identify species
within the project area, including
threatened and priority fauna and
the proposed mitigation measures.

Section 13 Ground-Based Noise

There are a number of ground-
based noise sources at an airport,
including auxiliary power units

used by parked aircraft, the ground
running of aircraft engines for
maintenance purposes, taxiing of
aircraft, changes in road traffic
volumes, and construction activities.

This assessment considers how
ground-based noise will change
during construction and operation of
the new runway. The environmental
noise forecasting and modelling is
described, as well explaining how
noise impacts can be exacerbated
by certain weather conditions.



Section 14 Air Quality and
Greenhouse Gas (Ground)

Section 14 describes the assessment
of air quality, odour and greenhouse
gas for existing and predicted future
ground-based conditions. It considers
the change in ground-based
emissions (all emissions from airport-
related activities other than emissions
released by aircraft) expected as

a result of the construction and
operation of the NRP.

Section 15 Landscape and
Visual Impact

Section 15 describes the impact of
changes to the visual landscape
resulting from the construction and
operation of the NRP. The visual
amenity will be altered through new
airside roads and fencing, the runway
and associated taxiways and aprons,
and the installation of high intensity
approach lighting at the northern and
southern extents of the new runway.

The assessment identifies what parts
of the NRP can be viewed from
different locations around Perth

and the expected changes in visual
appearance.

Section 16 Heritage

Section 16 provides information
regarding the Aboriginal, European
and natural heritage values
associated with the NRP area.

To quantify and understand
heritage values, Perth Airport has
undertaken a number of studies,
including numerous ethnographic

08 Environment, Heritage and Ground Transport Assessment Introduction

and archaeological assessments.
This section identifies the changes
Perth Airport has made to the
design of the NRP in recognition
of the Aboriginal heritage values
within the estate. It also describes
the approvals process under
State legislation, and details the
consultation undertaken with the
Noongar community who are the
Traditional Custodians of the land.

Section 17 Environmental and
Heritage Management

Section 17 describes the
environmental management
proposed for the project. Additional
investigations will be undertaken

if required with management
strategies developed as the detailed
design of the NRP is finalised.

The key mitigation and management
strategies as outlined in Section

17 will provide the basis for the
development of a Construction
Environment Management Plan
(CEMP) and an Operational
Environment Management Plan
(OEMP) for the NRP.

Section 18 Ground Transport

This volume also includes an
assessment of the changes to
vehicle traffic and ground transport
associated with the NRP, for example
change in road layout and impacts
of increased vehicle movements. A
detailed traffic model was developed
that considered impacts to internal
and external road networks.

Consistent with the environmental
and heritage impacts, an opening
year of 2025 was considered.

8.4 Assessment Overview

Each section describes the existing
conditions in the NRP area, assesses
the potential impacts and identifies
mitigation and management for the
impacts identified.

The identification of environmental
values and their significance is
based on data attained by site
investigations and information
obtained over the short and long
term. Based on the information
available, the environmental

values of the NRP are described
and defined by Commonwealth
and State legislation, policy and
guidance. Where relevant, a whole
of estate context on relative values is
also provided.

A risk-based impact assessment
framework has been applied to
identify the significance of potential
impacts and residual impacts after
mitigation has been applied as
described in Section 8.4.2. Table 8-2
shows the general layout of each
section of this volume.

8.4.1 Terminology and Basis
of Assessment

This section outlines common
information and assumptions used
across the studies and highlights
where there may be variances.

Section Description

Introduction

The scope of the section and relevant environmental issues.

The NRP development activities that are relevant to the assessment of that issue.
The relevant legislation, policies and guidelines that were considered in the assessment.

Methodology

How the studies were undertaken, including a description of the study area and assumptions,

where applicable, used to determine the existing conditions and potential impacts.

Existing Conditions

A description of the existing conditions within the NRP area.

Impact Assessment

A discussion of the potential impacting processes.

Mitigation

This section outlines mitigation measures to reduce or ameliorate impacts.

Summary of Impacts

impact assessment framework.

A summary of the section including an assessment of residual impacts in accordance with the

Table 8-2 Section layout
Source: Perth Airport
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8.4.1.1 Year of Opening

Based on aircraft movement
forecasts, Perth Airport has adopted
a ‘plan for high” and anticipate to
‘deliver at central’ approach to
additional runway capacity.

A likely opening range of 2023

to 2028 for the new runway

allows industry to balance capital
expenditure with appropriate levels
of service and delays. Considering
this range of dates, 2025 has been
used as the point of reference
where a technical study has
considered the impact of the NRP
from day of opening.

Further information on the timing
of the new runway is provided in
Section 2.

8.4.1.2 New Runway Project Area
and Study Areas

The physical infrastructure for the
NRP will be built within the footprint
referred to as the NRP area, shown
in Figure 8-2.

Detailed information on what will
be delivered and the construction
methodology is outlined in Section 6.

To ensure that impacts are
appropriately captured and
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understood some studies required
a wider study area that may be
different to the NRP area. As

an example, the fauna impacts
discussed in Section 12 considers
the impact of the NRP within a
12-kilometre radius of Perth Airport.

8.4.1.3 Calculation variance

Due to different spatial systems
used to assess areas within the NRP,
total areas calculated in different
sections of the MDP may vary
slightly. Similarly, variances may exist
in total area due to rounding used.

8.4.1.4 Climate Conditions

Climatic conditions assist in
understanding the environment of
the NRP area, as well as influencing
the development of construction
management measures.

The Perth region has a Mediterranean
climate, experiencing hot, dry
summers and mild, wet winters.

The annual average rainfall is

769.5 millimetres, with most of

the rain falling between May and
August, with mean daily minimum
temperatures ranging between
8.0°C and 17.5°C. From December
to March the climate is typically

dry and hot with mean daily
maximum temperatures ranging
between 17.9°C in winter and 32°C in
summer. Historical annual averages
from the Bureau of Meteorology
station located at Perth Airport are
summarised in Figure 8-3.

Winds and the seasonality of rainfall
in the Perth region are factors that
influences stormwater, dust control
and sediment, and erosion control
management strategies. The Perth
region experiences strong westerly
winds or gales in winter and strong
easterly winds and south-westerly
sea breezes in summer.

Perth Airport also acknowledges
that climatic conditions may change
during the life of the NRP. The
design of the runway and associated
infrastructure have included additional
tolerances that make it adaptable to
forecast changes in weather patterns.

8.4.1.5 Requirement for Clearing

The clearance from obstacles for
runways, taxiways and aprons are
defined within local and international
aviation and airport standards and
are necessary for the safe operation
of aircraft on the ground. The CASA
Manual of Standards Part 139, the
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specific standard that applies to
airports within Australia, requires
Perth Airport to ensure the airfield is
clear of obstructions and vegetation
that could impact on the safety of
aircraft operations and operators on
the ground. The standard sets out
minimum separation and clearance
distances that must be complied
with. The standard also requires
surfaces are kept clear of obstacles
to protect aircraft engines and also to
ensure obstacles and people are safe
from the effects of engine jet blast.

Security standards also determine
specific clearance areas for
perimeter fences which must be
complied with.

Negligible

8.4.2 Impact Assessment
Framework

To guantify the extent to which
these changes impact the
environment, Perth Airport has
adopted a risk-based approach. An
impact assessment framework was
established to assess the potential
impacts of the project and identify
appropriate mitigation.

Perth Airport employed a two-stage
assessment process. The first stage
involved risk characterisation and
assigning a level of risk based on the
application of standard mitigation
measures. If the risk rating was
found to be medium, high or very
high, additional mitigation measures
were applied and the risk rating
reassessed after consideration of

Impact Significance

Minor Adverse Moderate Adverse

any change to the likelihood and
consequence of the risk activity. This
step results in the assignment of a
residual risk rating for the activity.
Figure 8-4 shows the impact
assessment framework for the NRP.

The risk level of an activity is
assigned based on the consideration
of two factors:

i) the significance criteria which
describes the magnitude of the
impacting process including
an assessment of how long the
change will last, and

i) the likelihood, or possibility, of the
impact occurring.

The combination of these two criteria
defines the level of risk associated
with an activity. Table 8-3 has been
used to quantify the resulting risk.

High Adverse Major Adverse

Highly Unlikely Very low Very low Low Low Medium

Unlikely Very low Low Low Medium Medium
Likelihood Possible Low Low Medium Medium High

Likely Low Medium Medium High

Almost Certain Low Medium High High

Table 8-3 Risk evaluation matrix
Source: Perth Airport

Stage 1

Following the application of standard mitigation measures, what is the risk rating of the activity?

Likelihood

Risk Rating

What is the likelihood that
impacting process will occur?

What is the risk level
of the activity?

What is the significance level
of the impacting process?

Stage 2

If following the application of standard mitigation measures, the risk is identified as medium, high or very high,
apply additional mitigation measures and reassess the risk

What is the significance level
of the impacting process?

Likelihood

Residual Rating

What is the likelihood that
impacting process will occur?

What is the risk level
of the activity?

Figure 8-4 Impact assessment framework
Source: Perth Airport
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8.4.2.1 Definition of Impact Significance Criteria

Significance criteria provide consistent impact descriptors to help identify the scale of impact on the environment
across different environmental aspects. These descriptions consider the scale and duration of the impact and the
sensitivity of the environmental receptors. Table 8-4 provides an example of the significance criteria, which have been
tailored for each section of the MDP. Descriptions for the duration are provided in Table 8-5 while the description of
the likelihood of an impact is shown in Table 8-6.

Magnitude Description Example Criteria

Major Adverse

08 Environment, Heritage and Ground Transport Assessment Introduction

Impacts considered critical to the decision-making process. They tend to be permanent, or
irreversible, or otherwise long term, and/or can occur over large scale areas. Environmental
receptors are extremely sensitive, and/or the impacts are of national significance. Typically,
mitigation measures are unlikely to remove such effects.

High Adverse

Impacts likely to be of importance in the decision-making process. They tend to be permanent,
or otherwise long to medium term, and/or can occur over large or medium scale areas.
Environmental receptors are high to moderately sensitive, and/or the impacts are of State
significance.

Moderate Adverse

Impacts relevant to decision making, particularly for determination of environmental
management requirements. These impacts tend to range from long to short term, and/or occur
over medium scale areas or are focused within a localised area. Environmental receptors are
moderately sensitive, and/or the impacts are of regional or local significance.

Minor Adverse

Impacts recognisable, but acceptable within the decision-making process. They are still
important in the determination of environmental management requirements. These impacts
tend to be short term, or temporary and at the local scale.

Negligible Minimal change to the existing situation. This could include for example impacts which are
beneath levels of detection, impacts that are within the normal bounds of variation or impacts
that are within the margin of forecasting error.

Beneficial The NRP results in an improvement in the baseline situation, for example, improved downstream

water quality.

Table 8-4 Significance criteria

Source: Perth Airport

Relative Duration of Environmental Impacts

Temporary

days to months

Short Term

up to one year

Medium Term

from one to five years

Long Term

from five to 50 years

Permanent / Irreversible

more than 50 years

Table 8-5 Duration of environmental impacts

Source: Perth Airport

8.4.2.2 Likelihood of Impact
The likelihood categories used in the assessment of impacts are provided in Table 8-6.

Likelihood of Impacts Risk Probability Categories

May occur only in exceptional circumstances - can be assumed not to occur during periods of

Highly Unlikely the project (probability less than ten per cent)

Unlikely Event is unlikely to occur, but it is possible during periods of the project (probability ten to 30 per cent)
Possible Event could occur during periods of the project (probability 30 to 70 per cent)

Likely Event likely to occur once or more during periods of the project (probability 70 to 90 per cent)

Almost Certain

Very likely to occur as a result of the proposed project construction and/or operations; could
occur multiple times during relevant impacting periods (probability greater than 90 per cent)

Table 8-6 Likelihood of impacts

Source: Perth Airport
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8.4.2.3 Mitigation

Mitigation is a process of lessening
the risk associated with an activity.
Mitigation measures come in many
forms such as the use of procedures,
actions or behaviours that attempts
to alter the risk level associated with
an activity.

Mitigation measures have been
identified with consideration of the
following hierarchy:

i) avoided if possible through
appropriate location of
infrastructure associated with
the NRP, or

i) ‘designed-out’ where practicable,
thereby minimising significant
impacts to environmental values, or

ii) mitigated through implementation
of environmental management
plans to measure and minimise
any impacts to the greatest
practicable extent, or

iv) compensated for where impacts
cannot be adequately mitigated
and residual effects predominate.

Mitigation is addressed in two ways
in the impact assessment framework.

The first assessment considers what
would be the ‘standard mitigation’
approach to implementing the
NRP, i.e. taking account of standard
practice and statutory obligations.
For example, the implementation
of erosion and sediment control
would be a standard mitigation
requirement that could reasonably
be assumed to be in place for the
construction phase. The initial
description and assessment of
impacts in accordance with the
study specific significance criteria
includes a description of these
standard measures.

The second assessment of
mitigation is ‘additional mitigation’
which is aimed at reducing the
significance, likelihood or risk of
an identified impact occurring.
Additional mitigation may not be
necessary for all impacts but would
be relevant to impacts identified
as medium, high or very high risk.
For example, additional mitigation
may include a species-specific
management or translocation

plan to minimise an impact, or the
inclusion of cut-off trenches in the
design to minimise migration of
contaminants in groundwater.

The risk assessment is then
summarised in table form. An
example table has been provided
in Table 8-7.

New Runway Project | Final Major Development Plan February 2021

8.4.2.4 Cumulative Impacts

Cumulative impacts are the
successive, incremental and
combined environmental impacts
of one or more activities. The
NRP is the first of a series of
development projects planned
within the Perth Airport estate
as detailed in Master Plan 2014.
These projects are summarised in
Table 8-8.

Each of these projects will have
their own MDP to ensure that as
far as practical, impacts to the
matters listed in Table 8-8 will be
avoided, minimised, and mitigated.
Any residual impact will be offset
as per the EPBC Offset Policy.

Given these future projects are
still in the early to mid-planning
phases, the environmental

impacts cannot be quantified and
therefore cannot be considered in
this MDP. Future MDPs will include
the impacts of the NRP, and as
applicable, other finalised projects,
in their cumulative impact
assessment.

There may also be some overlap
between indirect impacts from
the NRP and direct impacts on
future projects. This potential
overlap will be taken into account
in any future cumulative impact
assessments.
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Initial Assessment Residual Assessment

Impacting Impact Project Standard Significance/ Initial  Additional Residual

Process Detail Phase Mitigation Consequence  Likelihood Risk Mitigation Significance Likelihood Risk
Example
Construction of  Disturbance, Construction  Preparationand ~ Moderate Almost High Further Minor Unlikely Low
new Northern management implementation  Adverse certain investigation prior Adverse
Main Drainand  and treatment of Acid Sulfate to construction
SouthernMain  of acid sulfate Soil and to delineate area
Drain soils resulting Dewatering of higher risk of
in acidification Management encountering
of surface or Planin acid sulfate soils
groundwater accordance with along Northern
or impacts DWER guidance Main Drain and
to ecological Southern Main
receptors Drain so that
management can
be targeted to

high risk areas

Table 8-7 Impact summary table structure
Source: Perth Airport

Action Detail Matters Potentially Impacted Status

Upgrades to the international terminal at
Airport Central pgrad el ! I Banksia Woodlands of Swan Coastal Planning Stage and

Perth Airport and supporting infrastructure ) . .
Development . ) P .pp 9 Plain, Black Cockatoo Foraging Habitat, Exposure Draft
including apron, taxiways and carparks

Airport West Commercial development of Perth Airport Banksia Woodlands of Swan Coastal

) ) ) . Pl i
Development  estate’s Western Precinct Plain, Black Cockatoo Foraging Habitat, anning stage

Airport North  Multi use development of Perth Airport Banksia Woodlands of Swan Coastal

) ) ) ) C tual PI i
Development  estate’s Northern Precinct Plain, Black Cockatoo Foraging Habitat, ShcERELal Hanning

Airport South  Commercial Development of Perth Airport Banksia Woodlands of Swan Coastal

) ) ) ) | i
Development  estate’s Southern Precinct Plain, Black Cockatoo Foraging Habitat, Conceptual Planning

Table 8-8 Future Projects at Perth Airport
Source: Perth Airport
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109

Geology and Soils

This section describes the impacts on geology, soils and
contamination resulting from the construction and operation
of the New Runway Project (NRP).

Detail is also provided on the following areas:

+ What are the geology and soils in the NRP area?

* How will the impacts of construction be mitigated?

* What is the extent of contamination across the NRP area?

* What is the approach to the management of contamination?
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This section describes the impacts on geology, soils and contamination resulting
from the construction and operation of the New Runway Project (NRP) and is
broken into two separate areas:

geology and soils, and

potential contaminants.

The NRP will impact geology, soils and contamination across the site as a result of:
clearing the NRP area,
the use of fill to change levels across the site,
excavation of soils for drainage channels and conduits for services, and
the construction of the new runway and associated infrastructure.

Studies were undertaken to examine the existing conditions within the NRP
area, assess the impacts of the NRP and identify appropriate mitigation measures
with the results reflected in a risk register.

Additional information on clearing and construction of the new runway and
associated infrastructure can be found in Section 6.

The key findings from investigations into geology and soils include:
Any disturbance of soils close to (within one metre) or below the groundwater
table during the construction of the NRP should be assumed to be disturbing
acid sulfate soils and therefore likely to release acidity. Active acid sulfate soil
management (stockpiling) and treatment (addition of lime) will be required to
protect local soil and groundwater from the release of acidity and metals.
The erosion potential of the shallow soils within the NRP area have been identified
as very high, and erosion control and management will be necessary throughout
construction and during operations in accordance with industry practices.
Per- and poly fluoroalkyl substances (PFAS) concentrations within the NRP
area are below the laboratory limit of reporting (LOR) in all soil samples.
However, PFAS was reported above the laboratory LOR and adopted
assessment criteria in surface water and groundwater samples. Appropriate
mitigation measures will be put in place to reduce risk to workers and the
environment during construction.
An Acid Sulfate Soil Dewatering Management Plan will include periodic
monitoring of the groundwater and surface water, including assessment for
PFAS, during construction, to assess for changes in PFAS concentrations
from groundwater abstraction. Dewater effluent will be managed in a manner
that does not result in an unacceptable increase in contamination risk, an
increase in off-site release risk or an increase in risk to groundwater and surface
water. Based on the relatively minor concentrations of PFAS in groundwater
compared to the wider Airport Estate and the absence of any identified PFAS
source areas within the project area treatment of abstracted water for PFAS is
not required during dewatering.
To manage the impacts of ground movement during construction, a further
geotechnical study to inform consolidation and settlement will occur prior to
construction. Detailed analysis and design of excavation and soil retaining systems
will also occur along with careful construction sequencing during excavation.
Settlement will be monitored and early intervention undertaken if needed.
Spills of hazardous substances and hydrocarbons may occur during the
construction phase of the NRP. It is intended that low impact and low toxicity
chemicals are used where practical during the construction phase to reduce
the risk.

The NRP construction and operation will include a range of management
measures including preparation and implementation of an Acid Sulfate Soil and
Dewatering Management Plan. Remediation of the existing contaminants will
result in a beneficial impact where contaminants are removed, and appropriate
risk minimisation will be undertaken where contaminants are left in situ.

New Runway Project | Final Major Development Plan February 2021

Commonwealth and State Government
policy and guidelines have been
referenced for this assessment as they
provide specific guidance relevant to
geology and soils, in particular acid
sulfate soils and contamination.

The following guidance was

referred to:
Western Australian Planning
Commission, State Planning Bulletin
64 - Acid Sulfate Soails,
Identification and Management of Acid
Sulfate Soils and Acidic Landscapes,
State Department of Water and
Environmental Regulation (DWER)
June 2015,
Treatment and Management of
Soil and Water in Acid Sulfate Soil
Landscapes, Final Version, June 2015,
IECA 2008, Best Practice Erosion
and Sediment Control. International
Erosion and Sediment Control
Association (Australasia), Picton NSW,
Airports (Environment Protection)
Regulations (AEPR) 1997,
Environment Protection and
Biodiversity Conservation Act 1999
(EPBC Act),
Contaminated Sites Act 2003,
Contaminated Sites Regulations 2006,
Assessment and Management
of Contaminated Sites, DWER
December 2014,
Interim Guideline on Assessment and
Management of Perfluoroalkyl and
Polyfluoroalkyl Substances (PFAS),
DWER January 2017,
Department of Infrastructure
and Regional Development -
Management Actions Advice
(Guideline for Environmental
Management - GEM-002 2016),
National Environment Protection
(Assessment of Site Contamination)
Measure 1999, as amended May
2013, published by the National
Environment Protection Council, and
Heads of the Environmental Protection
Authority (HEPA), January 2018, PFAS
National Management Plan (NEMP)
(HEPA 2018)

At the time of undertaking studies,

the PFAS National Environment
Management Plan (HEPA 2018) was not
released. Assessments were completed
in line with guidelines available at the
time. Subsequent to this, Perth Airport
has now reassessed the NRP against
the PFAS HEPA 2018 guidelines.
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As shown in Figure 9-1, the study area for the geology and soils
assessments extends beyond the NRP area to allow collection
and interpretation of peripheral data considered to be relevant
to assessment of impacts to geology and soils during both the
construction and operational phase of the NRP.

A desktop review of publicly available information, and
information from prior studies was undertaken. Based on the
interpretation of this data, a fieldwork plan was developed, and
a field investigation conducted in the study area in 2016 to fill
data gaps for the geological and soil conditions across the NRP
area to inform the baseline and impact assessments.

The information collated during the desktop review, combined
with the results of the field investigation, are presented in this
section and form the basis of the baseline geology and soils
assessment.

The primary intent of the field investigation was to:
summarise the baseline geological and stratigraphic
condition across the NRP area,
collect information on the erosion potential of shallow soils
for consideration during the impact assessment for the drain
realignments planned for the NRP, and
collect information for the interpretation of acid sulfate soils
risk in the shallow and intermediate soils across the NRP area.

A drilling program was carried out between April and
December 2016 to collect geological, stratigraphic and soil
chemistry data in accordance with the sampling analysis and
quality plan developed for the NRP.

Details of the activities carried out are summarised below:
drilling of 14 shallow boreholes (3.5 to 7.5 metres deep),
drilling of four deep boreholes (27 to 37.5 metres deep),
excavation of 19 test pits (2.1 to 3.2 metres deep),
cone pentameter testing at ten locations (13.9 to 22 metres
deep), and
logging of soil materials recovered and collection of samples
for the following testing:

- chemical - acid sulfate soils and PFAS analysis, cation
exchange capacity and phosphorus retention indices and soil
leaching, and

- geotechnical - particle size distribution, soaked California
Bearing Ratio, Atterberg limits and linear shrinkage and
Emerson crumb.

The estate covers an area of 2,105 hectares and is located
on the Swan Coastal Plain approximately three-and-a-half
kilometres south of Guildford and approximately 12 kilometres
east of Perth CBD. Ground elevations vary from less

than five metre Australian Height Datum (AHD) up to
approximately 30 metre AHD across the estate. The NRP is
located on the east of the estate. This area is relatively flat
with elevations generally ranging between 17 metres and

21 metres AHD with a slight regional gradient from west to
east. The one metre topographic contours of the NRP area
are shown in Figure 9-2.

New Runway Project | Final Major Development Plan February 2021
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9.4.2.1 Geomorphology and Geology

The surface geology across the estate is shown in Figure 9-3. The surficial soils across the NRP area can be broadly
characterised into two groups, the Bassendean Sand Plain (and associated infilled areas) and the Pinjarra Plain.

The majority of surface materials within the NRP area comprise both sand of the deflated Bassendean Dune system
and interdunal depressions previously containing swamps, wetlands and damplands that have been infilled during
development of the area. In some instances, infilling has been completed by excavating local sand for fill. Anecdotal
evidence, from previous projects in the area, suggests that infilling has modified the current surface level by up to
five metres in some areas.

The eastern boundary of the NRP area contains small sections that can be considered part of the Pinjarra Plain, which
generally comprises alluvial fan deposits extending out from the Perth Hills to the east. In these areas, a thin layer
(one metre to two metre thickness) of Bassendean Sand covers most of the alluvial fan deposits.

Table 9-1 presents a summary of local geological units relevant to the NRP area and draws on the data acquired for the
NRP in concert with experience from other projects completed by consultants in the area.

Geological Unit

Unit Unit Thickness

Name Colour Typical Description (metre)

Primarily fine to medium grained yellow to brown sand. Also road
base and other types of fill.

Fill (MG)

Bassendean Sand, light grey, yellow, dark brown, fine to medium grained, loose to One to five metre

Sand (BS) dense, fining upwards where fluvial in origin, with thin (up to one to Coffee rock (up
two metre) localised iron cemented and or pyritic layers. May contain to 0.8 metres at
peaty sand, silty and clay associated with wetland or dampland MWO04)

interdunal deposits.

Guildford Clayey sand, silty sand, sand and clay, blue-green, green-grey, brown, Ten to 20 metre
Formation pale grey, fine grained layers stiff to hard and low plasticity, coarse (thickest at south-
(GF) grained layers are medium dense to very dense with some fine east extent of the

grained loose zones near contact with Ascot Formation. Often pyritic,  site)

particularly in the more clay dominated zones. Includes potential sand

deposits of the Yoganup Formation in an area that is north of Grogan

Road and west of Abernethy Road. With Gnangara Sand across the

majority of the NRP area.
Gnangara Sand and silty sand, blue-green, dark green, fine grained, loose to dense.  Two to five metre
Sand (GS) (pinches out

towards the east

Ascot Carbonate sandy gravel, gravelly sand and sand, fine to medium Five to 15 metre
Formation grained sand, grey, dark-grey, blue-grey, yellow, medium dense (pinches out
(AF) to dense, some siliceous calcarenite layers, some pyritic nodules. towards the east)

Polished rounded black phosphatic gravel can be present at the

base contact with underlying Osborne Formation. High strength

conglomerate boulders may also be present at the base of this unit

but have only been previously noted in the vicinity of the Air Traffic

Control tower to date.
Osborne Mirrabooka Member (MM): Sand, silty sand and clayey sand, dark 100 to 150 metre
Formation green to dark grey, medium to coarse grained, dense to very dense, (decreasing
(OF) siliceous and glauconitic. Includes the Molecap Greensand. Pyritic. thickness to the

east)

Kardinya Shale Member fines dominated (KS): Sandy mudstone and
sandy siltstone, black and dark green, moderately weathered to fresh,
extremely low to medium strength. Pyritic.

Table 9-1 Geological units in the New Runway Project area
Source: Golder and Associates

Three interpreted geological cross-sections in the NRP area are presented in Figure 9-4, Figure 9-5 and Figure 9-6
with the alignment of long sections shown in Figure 9-7.
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Figure 9-4 Geological cross-sections - section A
Source: Golder and Associates
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Figure 9-5 Geological cross-sections - section B
Source: Golder and Associates
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9.4.2.2 Soil Erosion Potential

Physical and chemical laboratory
testing including Emerson Class,
phosphorus retention and cation
exchange capacity were conducted.
The objective of this testing was to
provide a description of the physical
and chemical properties of the soils
that will influence the soil erosion
potential and possible surface

water quality within the NRP area.
For instance, the Emerson Class
Number describes the likelihood
that soils will release a cloud of fine
clay particles when brought into
contact with water; Phosphorus
retention describes the phosphorus
retention capacities of virgin Western
Australian soils, particularly those on
the Swan Coastal Plain, as this can
impact on the level of nutrients in the
soil; while cation exchange capacity
describes the soils ability to hold
onto essential nutrients and provide
a buffer against soil acidification.

Soil samples tested were generally
collected from shallow depths (three
metres below ground level) as these
were most likely to be disturbed or
affected by the construction and
operation of the NRP, such as from
excavations for stormwater drains and
basins. Most of the soil samples were
collected from the Bassendean Sand
as well as sand and clay materials
within the Guildford Formation.
Samples collected from fill and gravel
materials were also tested.

The results of the laboratory testing

are summarised below:
the Bassendean Sands have low
cation exchange capacity. The
majority of the cation exchange
capacity results from calcium and
magnesium exchangeable ions,
clayey materials within the
Bassendean Sand and Guildford
units are dispersive with moderate
cation exchange capacity, and
phosphorus retention indices
reflect the clay content of a soil,
the higher the clay (fines) content
the greater the potential to retain
phosphorus.

The Emerson Class was either two
or eight for the materials tested,
with most samples tested returning
a class of two. Emerson Class
definitions are provided below:

Emerson Class two soils are highly
likely to discolour water if the soils
are exposed to rainfall or flowing
water, and

Emerson Class eight soils are non-
dispersive soils which do not react
or swell on contact with water.

Construction activities proposed in
areas containing Emerson Class 1

or 2 soils have a very high pollution
potential. Emerson Class 2 soils
should not be used for retaining
structures unless adequately treated
or covered with non-dispersible soils
(IECA 2008).

9.4.2.3 Acid Sulfate Soils

Acid sulfate soils are naturally
occurring soils, sediments and

peats that contain iron sulfides,
predominantly in the form of pyrite
materials. In an anaerobic state,
these materials remain benign and
do not pose a significant risk to
human health or the environment.
However, disturbing acid sulfate soils
and exposing them to oxygen, has
the potential to cause significant
environmental impacts. Typically,

this occurs through the release of
acidity and dissolution of metals into
groundwater thereby deteriorating
its beneficial use, such as for drinking
and irrigation, and potentially causing
harm to groundwater-dependent
ecosystems and vegetation.

Potential acid sulfate soils are
sulfidic soils which have the
potential to release acidity if
allowed to oxidise through physical
disturbance (excavation) or in situ
dewatering. Actual acid sulfate soils
are soils where acid sulfate soils have
been allowed to oxidise and release
their potential acidity. A review of
the acid sulfate soils risk-mapping
across the NRP area was carried out
as part of the desktop data review
to provide an initial indication of

the likelihood of encountering acid
sulfate soils within three metres of
the ground surface.

The acid sulfate soils risk
classification across the NRP area is
shown in Figure 9-8. This mapping
indicates that areas interpreted as
high risk are aligned with the areas
mapped as ‘swamp deposits’ in the
1:50,000 Environmental Geology
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Series mapping produced by the
Geological Survey of Western
Australia (Gozzard, 1986). No
materials were identified during the
fieldwork (test pitting or drilling
of boreholes) that indicate the
presence of swamp deposits, such
as peat and organic clays. Areas
mapped as moderate to low risk
align with the mapped boundary
of Bassendean Sands and areas
mapped as no known risk align
with the mapped boundary of the
Guildford Formation.

9.4.2.4 Geological Units

Bassendean Sands typically

contain sulfides at or below the
State Department of Water and
Environmental Regulation (DWER)
action criteria of 0.03 per cent.
Layers of friable limonitic cemented
sands (colloquially known as coffee
rock) occur within the Bassendean
Sand, at or near the zone of
groundwater table fluctuation and
are typically associated with the
presence of acid-generating pyrite.
The Bassendean Sands typically
have very low acid-buffering
capacity due to their well leached
and predominantly quartz sand
composition. The lack of ability

for these sands to buffer against
acidity from pyrite oxidation, in
combination with their relatively high
hydraulic conductivity, means that
the Bassendean Sands is the most
susceptible geological unit for the
occurrence and widespread nature
of potential impacts from soil (acid
sulfate soils) disturbance.

The Guildford Formation is well
characterised across the Perth area
as containing interbedded sands,
silts and clays. The presence of acid-
generating pyrite in the Guildford
Formation is typically higher than

in the Bassendean Sands as the less
permeable clay materials reduce
exposure of the pyritic nodules to
oxygen (i.e. acid-forming pyrite is
retained in-situ rather than being
oxidised and leached as with the
Bassendean Sands). A further
element protecting in situ pyrite in
the Guildford Formations is that it
typically underlies the Bassendean
Sand, and the groundwater table,
minimising oxidation.
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Due to the higher concentrations of
clay within the Guildford Formation,
it contains greater amounts of
carbonates, iron and aluminium
oxides, aluminosilicates and feldspar,
which all have demonstrated
acid-buffering capacity. Therefore,
although typically higher
concentrations of pyritic sulfide are
present in the Guildford Formation,
the risk of impacts due to
acidification is potentially offset by
this greater acid buffering capacity.
Accordingly, disturbance and
excavation of this unit is considered
to be low risk with respect to the
potential release of acidity into the
environment (soil and groundwater).

The Ascot Formation is noted as
containing pyritic nodules and
therefore is a potential risk for acid
generation due to oxidation of acid
sulfate soils through disturbance.
However, the Ascot Formation
comprises predominantly calcareous
sands and gravels which have
strong mineral-buffering capacity,
though this is strongly dependent
on the availability (particle size and
distribution) of these carbonates

as this controls their availability to
act as acid-buffering materials. For
these reasons, it is considered that
the Ascot Formation is a low risk for
disturbance and excavation resulting
in impacts to soil and groundwater
as a result of acidification of acid
sulfate soils.

9.4.2.5 Results of field
investigations

Soil samples were collected from

all borehole and test pit locations
on the estate during the field
investigation. A subset of 51 samples,
collected from both the Bassendean
Sand and Guildford Formation, were
selected for acid sulfate soils field-
screening testing. Samples were
submitted from these two geological
units since they are the most likely
to be disturbed during the NRP
development and they are the

two highest risk units for impacts
due to disturbance of acid sulfate
soils. One sample was subjected

to screening for both chromium
reducible sulfur (CRS) analysis and
screening for cations and total
organic compounds, explaining the
discrepancy in sampling numbers in
the following results.

The results of field-screening

testing indicate 35 low-risk results,

12 medium-risk results and four high-
risk results.

Based on the results of the field
testing, the 15 highest-risk samples
(including samples from both
geological units) were submitted

to the laboratory for CRS analysis.
The results of the testing confirmed
the presence of pyrite in both the
Bassendean Sands and Guildford
Formation and therefore these soils
should be considered acid sulfate soils.

The results of the desktop review,
coupled with the results of the field
investigation and laboratory testing,
confirm that acid sulfate soils are
present in both the Bassendean
Sand and Guildford Formations.

New Runway Project
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9.4.2.6 Groundwater

One of the principal impacts from
acid sulfate soils is the potential
impact to surface water and
groundwater due to the release of
acidity and mobilisation of metals. In
Western Australia, the criteria shown
in Table 9-2 are used to assess the
likelihood of acidification occurring
for surface water and groundwater.

The median pH and total alkalinity of
groundwater samples collected from
across the NRP area was 7.2 and

144 milligrams per litre, respectively.
The median pH alkalinity of surface
water samples collected was 7.8 and
105 milligrams per litre, respectively.
In both cases, in accordance with
the above criteria, this indicates

that surface and groundwater at

the site is of high alkalinity and is
generally adequate to maintain
acceptable alkalinity levels. This
means that without the release

of a significant amount of acidity
from the disturbance of acid sulfate
soils, impacts to surface water and
groundwater should be minimal.
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Designation Milligrams per litre Description
Very high alkalinity >180 >6.5 Generally adequate to maintain acceptable pH levels
High alkalinity 60-180 >6.0 Generally adequate to maintain acceptable pH levels
Moderate alkalinity 20-60 5575 Ivnj:ggﬁ;etéoargZiir;itcaai?ioar?ceptable pH levels in areas
Low alkalinity 10-30 6 Inadequate to maintain stable acceptable pH levels
Very low alkalinity <10 <6 Unacceptable pH level under all circumstances

Table 9-2 Department of Water and Environmental Regulation guidance on alkalinity and risk of groundwater acidification
Source: Department of Water and Environmental Regulation

9.4.3 Geology and Soil Impact Assessment

Significance criteria have been used to assess the potential impacts that may arise from the NRP with respect to
geology and acid sulfate soils. The significance criteria in Table 9-3 have been derived from the generic criteria
provided in Section 8.

The various risks identified and mitigation strategies to reduce resulting impacts are discussed in detail in the
following sections and are summarised in Table 9-5.

The results of the impact risk assessment are summarised in Section 9.4.5.

Magnitude

description Geology and Soils Criteria

Impacts tend to be permanent, irreversible or otherwise long term and can occur over large scale areas,
outside the estate.

Uncontrolled disturbance of high level acid sulfate soils, or uncontrolled and widespread erosion, resulting
in contamination of groundwater and receiving environment and long term adverse impacts to matters of
national or international significance

Major
Adverse

Impacts tend to be permanent or irreversible or otherwise long to medium term, and can occur over large

or medium-scale areas, including outside the estate.

Disturbance of high-level acid sulfate soils, resulting in deterioration of groundwater quality and that of the
High receiving environment and adverse medium to long-term effects on sites of state or national significance if
Adverse unmanaged.

The excavation or placement of substantial quantities of soil on-site, resulting in subsidence, instability or

substantial erosion. Sufficient to cause detectable erosion and obvious impact on local waterways that can

contribute to longer term siltation impacts on the receiving environment.

Impacts can range from long term to short term in duration, can occur over medium-scale areas or
otherwise represent a significant impact at the local scale.

Disturbance of acid sulfate soils, resulting in short-term degradation of groundwater quality and/or local
receiving environment. The excavation or placement of significant quantities of soil on-site, or the exposure
of areas of soils in areas prone to runoff. Sufficient to cause localised erosion and limited impact to local
waterways and also contribute to the cumulative long-term siltation impacts on the receiving environment.
Appropriate management measures can mitigate most adverse effects.

Moderate
Adverse

Impacts tend to be short term or temporary and/or occur at local scale (within NRP area).

Disturbance of low-level acid sulfate soils, resulting in generation of periodic or continual low yield acid
runoff consistent with seasonal variations. The unmanaged excavation or placement of soil on-site, or the
exposure of soils in areas prone to runoff, resulting from minor works. Sufficient to cause small-scale or
temporary localised erosion. Unlikely to significantly impact on waters within the receiving environment.

Minor
Adverse

Minimal change to the existing situation. This could include for example impacts which are beneath levels
Negligible of detection, impacts that are consistent with seasonal variations, within the normal bounds of variation, or
impacts that are within the margin of forecasting error.

Where management of construction involving acid sulfate soils results in a reduction of contaminant levels
Beneficial or where groundwater is directly treated to improve quality. The risk of adverse environmental impact will
be reduced and the receiving environment enhanced.

Table 9-3 Significance criteria - geology and soils
Source: Golder and Associates
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9.4.3.1 Acid Sulfate Soils

The impact assessment has
been carried out based on the
interpreted potential changes
to the baseline conditions as a
result of the NRP construction
and subsequent ongoing
operation of the new runway
and associated infrastructure.

Any disturbance of soils close to
(within one metre) or below the
groundwater table during the
construction of the NRP should

be assumed to be disturbing acid
sulfate soils and therefore likely to
release acidity. Active acid-sulfate
soils management (stockpiling) and
treatment (addition of lime) will be
required to protect local soil and
groundwater from the release of
acidity and metals.

Although there is potentially acid-
buffering capacity present in the
Guildford and Ascot Formations,
these soils will still need to be
managed or treated (appropriately
stockpiled and treated with lime)
since the amount and availability
of this buffering capacity is not
accurately known. The Bassendean
Sand unit is the highest acid-sulfate
soils risk unit at the site as it has
demonstrated acid-generating
capacity and no acid-buffering
capacity and therefore will also
need to be assessed and treated
via a risk-based approach during
construction.

General Cut and Fill

To prepare the NRP area for
construction of the new runway and
taxiway pavements, areas of low
and high surface topography will
need to be filled and cut to create
a level grade. The amount of cut
and fill required will be dependent
on the final design for the runway.
The requirement to manage acid
sulfate soils during the construction
phase will be restricted to the areas
where soil is excavated, particularly
if excavation extends below the
groundwater table.

A map showing the extent of

the proposed bulk cut and fill
depths across the NRP area is
shown in Figure 9-9. The depth
to groundwater, prepared as part
of the surface and groundwater
baseline and impacts assessment,
is shown in Figure 9-10.

Figure 9-9 shows that most cut
required to achieve a level grade for
the NRP is less than three metres
below the current surface elevation.
Areas of deeper cut coincide with
areas of current high topography.
Therefore, the areas where the most
excavation (or cut) is required are
located above the groundwater
table and the risk of excavating,
disturbing and generating acid from
acid sulfate soils during general
excavation at the site is low.

Surface and groundwater at the

site has been demonstrated to

have (on average) high alkalinity
and therefore with appropriate
management of disturbance to acid
sulfate soils during the development,
the risk of impacting surface water
and groundwater during cut and fill
of the site is low.

Proposed New Northern Main
Drain and Southern Main Drain
Construction

The alignment of the proposed
Northern Main Drain (NMD) and
Southern Main Drain (SMD) is shown
in Figure 9-11. Excavations for the
construction of the proposed NMD
and SMD will extend to either below
the groundwater table or to within
the zone of seasonal fluctuation.
Therefore, the risk of disturbing
potential acid sulfate soil and
releasing acidity during construction
of the proposed NMD and SMD

is high. Further details and other
impacts of the main drain works are
described in Section 10.

New Runway Project

09 Geology and Soils

9.4.3.2 Soil Erosion

The NRP will involve excavation of
new drains and compensating basins
for both groundwater and surface
water. Risks associated with erosion
include:
erosion of dispersive soil materials
on exposed batters of new drains
and basins (either completed or
during construction) could lead
to sediment loading into surface
waters and offsite discharge,
unstable slopes during
construction could lead to failure
within the excavation during
construction, and
erosion and slope failures along
drainage infrastructure could
cause deposition that may reduce
efficiency and incur ongoing
maintenance costs.

Erosion and slope stability risks are
applicable to both the construction
and operation phases of the NRP.
The erosion potential of the shallow
soils within the NRP area has been
identified as very high. As a result
erosion control and management
will be necessary throughout
construction and during operations
in accordance with industry
practices.

To inform detailed design, an
additional geotechnical study will
be completed that will fully inform
consolidation and settlement
potential with the NRP area. An
Acid Sulfate Soil and Dewatering
Management Plan will be developed
and implemented in accordance
with DWER guidelines. Detailed
analysis and design of a dewatering
system will also be undertaken in
association with careful dewatering
sequencing during construction and
monitoring of settlement and early
intervention if needed. Undertaking
these measures will reduce the risk
to low.
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Design Contours
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Figure 9-9 New Runway Project cut and fill
Source: Golder and Associates
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Design Contours
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Figure 9-10 Inferred depth to groundwater table - seasonal maximum
Source: Golder and Associates
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Figure 9-11 Existing and proposed New Runway Project drainage infrastructure
Source: Perth Airport
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9.4.3.3 Geotechnical
Ground Movement

Ground movements may cause
damage to existing structures,
services, roads and airport
infrastructure. Ground movements
may be caused by:

loading soils with heavy buildings,
other infrastructure, stockpiled
soils or placement of a significant
thickness of fill,

natural consolidation over the
timeframe of the project,

lateral movement of soil during
excavations or construction of
retaining structures depending on
excavation methods, and
settlement of ground outside

of excavations, for example as

a result of groundwater-level
lowering caused by dewatering.

Ground movements may be mitigated
by careful and detailed analysis

and design of all NRP elements and
careful construction sequencing.

Ground movement risks are
applicable to both the construction
and operation phases. Ground
investigations, by their nature,
involve the use of point data to
provide a broad generalisation of soil
types across an area. Consequently,
unforeseen ground conditions may
occur on site due to heterogeneous
soil conditions.

Investigations to date have shown
variable ground conditions are
present within a number of the
geological units encountered

across the NRP study area. Material
conditions could change from coarse
grained soils (sand and gravel) to
fine grained soils (silt and clay) over
short distances and depths. Variation
in material conditions was observed
and could be expected within the
Guildford Formation and Ascot
Formation units.

09 Geology and Soils

Variable and unforeseen ground
conditions could affect foundation
design, imported fill quantities,

and treatment cost of excavated
materials (such as acid sulfate

soils). Depending on the variability,
impacts could be either positive (less
imported fill required) or negative
(more imported fill required).

To manage the impacts of ground
movement during construction

a geotechnical study to inform
consolidation and settlement

will be undertaken prior to
construction. Detailed analysis and
design of excavation and soil-
retaining systems will also occur
along with careful construction
sequencing during excavation.
Settlement will also be monitored
and early intervention undertaken
if needed.

Geotechnical Risk Proposed Treatment

LOW

Soils that are typically moist or dry, sand with « lime may not be required if material can remain dry,
variable amounts of silt and clay; not expected to be -« if material is placed within one metre of the water table, liming

leachable and excavated materials re-use onsite is
expected, some soil conditioning may be needed.

may be required,

generally, geotechnically suitable for use as fill, and
lime addition will alter geotechnical properties of the material.

MEDIUM

Soils or other materials containing a range of soil
types and moisture conditions including sand, silt,
and clay; re-use in some form as a construction
material is expected and some soil conditioning and

blending may be needed.

clays need to be dried and may require multiple phases of
treatment to allow for effective addition of lime,

treatment bund will need to be constructed,

water will need to be collected and treated,

validation of treatment is required prior to use,

lime addition will alter geotechnical properties of the material, and
may need to be blended with other materials to become

geotechnically suitable for use as fill.

HIGH

Soils or other materials below the groundwater
table, very clayey soils, and other material that
would be leachable and potentially impact surface
and or groundwater quality; soil conditioning
methods would be needed such as dewatering,

drying, and soil amendment.

will need to be dried and may require multiple phases of
treatment to allow for effective addition of lime,

treatment with lime must occur on a raised pad to isolate from
the surrounding environment,

water will need to be collected and treated,

validation of treatment is required prior to use,

lime addition will alter geotechnical properties of the material, and
generally, geotechnically unsuitable for re-use as fill.

Table 9-4 Geological risk terms for reuse materials as fill

Source: Golder and Associates
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Suitability of Materials to be Used
as Fill

Fill may be used within the NRP
area from other areas of the

estate, imported from off the
estate or excavated from in the
NRP area during construction.
Perth Airport may also use spoil
from the Forrestfield-Airport Link
project. However, Perth Airport is
still considering the potential for
using spoil as fill within the NRP.
Any spoil or fill will need to be
assessed for geotechnical suitability,
potential acid sulfate soil risks or
contamination. Assessment for
contamination will include the
assessment of PFAS concentrations
and will be completed in
accordance with the requirements
of the Department of Water and
Environmental Regulation (DWER)
Assessment and management of
contaminated sites, Contaminated
Sites Guidelines (DWER 2014) and
the Heads of the Environmental
Protection Authority (HEPA),
January 2018, PFAS National
Management Plan (NEMP) (HEPA
2018). Depending on the properties
of the fill material, it may require
treatment to make it suitable for
use. The geotechnical risk terms for
reuse of materials as fill following
excavation can be quantified as
either high, medium or low as
described in Table 9-4. The table
describes the geotechnical risk and
the proposed treatment for fill.

Additional mitigation measures
are required for those impacts that
have a risk rating of medium, high
or very high.

Based on the impact assessment,
risks associated with acid sulfate
soils while constructing the
proposed Northern and Southern
Main Drain were identified as high
with risks from soil erosion and
geotechnical work rated low or very
low. As such, additional treatment
of the impact from the proposed
Northern and Southern Main Drains
is warranted.

9.4.4.1 Acid Sulfate Soils -
Proposed Northern Main Drain
and Southern Main Drain

Acid sulfate soils investigations
have determined that prior to

the construction of the NMD and
the SMD, additional studies will

be required to delineate areas of
higher risk acid sulfate soils so that
appropriate management plans in
line with the Acid Sulfate Soil and
Dewatering Management Plan can be
implemented. As part of this process
an Acid Sulfate Soil Management
Plan will be developed in line with
DWER guidelines. This additional
mitigation measure will maintain the
impact of the NRP as low.

9.4.4.2 Residual Risk

Perth Airport identified that the
construction of the NMD and SMD
would require additional mitigation
due to the prevalence of acid
sulfate soils across the NRP area.
A further geological study, prior to
construction, will be undertaken so
that management can be targeted
at high-risk areas. This treatment is
anticipated to reduce the risk level
to low.
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9.4.5 Summary of Impacts

Table 9-5 presents a summary of the impacts to acid sulfate soils, geotechnical and soil erosion impacts assessed, as
well as standard and additional mitigation measures and associated risk rankings.

Initial Assessment

09 Geology and Soils

Residual Assessment

Impacting Impact Project Standard Significance/ Initial  Additional Residual
Process Detail Phase Mitigation Consequence  Likelihood Risk Mitigation Significance Likelihood Risk
Vegetation Soil disturbance  Construction Implementation of ~ Minor Adverse  Possible Low No additional
Clearing causing erosion a CEMP including mitigation
and sediment site-specific erosion measures
mobilisation and sediment control identified
to local and plan(s):
downstream * implementation
environments of staged
development
planning and
installation of
water quality
and erosion and
sediment control
measures prior to
construction,
* regular monitoring
and maintenance of
water quality control
and treatment
measures, and
« regular monitoring
of surface water
downstream
of the project
development
General site Disturbance, Construction Preparation and Moderate Highly Low No additional
preparation - cut - management implementation of Adverse Unlikely mitigation
and fill and treatment Acid Sulfate Soil measures
of acid sulfate and Dewatering identified
soils resulting Management Plan
in acidification in accordance with
of surface or DWER guidance
groundwater
or impacts
to ecological
receptors
Construction of  Disturbance, Construction Preparation and Moderate Almost High Further Minor Unlikely — Low
new Northern management implementation of Adverse Certain investigation prior ~ Adverse
Main Drainand  and treatment Acid Sulfate Solil to construction to
Southern Main of acid sulfate and Dewatering delineate areas
Drain soils resulting Management Plan of higher risk of
in acidification in accordance with acid sulfate soils
of surface or DWER guidance along Northern
groundwater Main Drain and
or impacts Southern Main
to ecological Drain so that
receptors management can
be targeted

Table 9-5 Geology and Soils - Summary of impacts, risks and mitigation measures

Source: Perth Airport
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Initial Assessment Residual Assessment

Impacting Impact Project Standard Significance/ Initial  Additional Residual

Process Detail Phase Mitigation Consequence  Likelihood Risk Mitigation Significance Likelihood Risk
Construction of  Construction Construction Preparation and Minor Adverse  Possible Low No additional
new Northern dewatering implementation of mitigation
Main Drain resulting in Acid Sulfate Soil measures
and Southern acidification and Dewatering identified
Main Drainand  of surface or Management Plan
installation of groundwater in accordance with
services or impacts DWER guidance

to ecological
receptors
(Drawdown
expected to be
less than seasonal
variability)
Ground Groundwater Construction Preparation and Minor Adverse  Unlikely Low No additional
movement drawdown implementation of mitigation
associated with  could lead to Acid Sulfate Soil measures
dewatering consolidation and and Dewatering identified
settlement Management Plan
in accordance with
DWER guidance

Detailed analysis and
design of dewatering
system

Careful dewatering
sequencing during
construction
Monitoring of
settlement and early
intervention if needed

Ground Ground Construction Detailed analysisand  Minor Adverse  Possible Low No additional
movement disturbance may design of excavation mitigation
associated with  cause settlement and soil retaining measures
soil excavation  and or collapse in systems identified
surrounding soils Careful construction

sequencing during

excavation

Monitoring of

settlement and early
intervention if needed

Ground Groundwater Construction Further geotechnical ~ Minor Adverse  Possible Low No additional
movement drawdown study to inform mitigation
associated with  could lead to consolidation and measures
soil loading consolidation and settlement identified
settlement soi Detailed analysis and
loading design of excavation
and soil retaining
systems
Careful construction
sequencing during
excavation
Monitoring of

settlement and early
intervention if needed

Table 9-5 Geology and Soils - Summary of impacts, risks and mitigation measures (Continued)
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Initial Assessment
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Residual Assessment

Impacting Impact Project Standard Significance/ Initial  Additional Residual
Process Detail Phase Mitigation Consequence  Likelihood Risk Mitigation Significance Likelihood Risk
Deep excavation  Failure of slopes  Construction Slope stability Moderate Unlikely Low No additional
causing unstable  during excavation analysis and design of Adverse mitigation
slopes with resulting retaining structures measures
environmental and identified
or occupational
health and safety
risk
Ground Ground Construction Detailed analysis and  Minor Adverse  Possible Low No additional
movement disturbance may design of excavation mitigation
associated with  cause settlement and soil retaining measures
soil excavation and or collapse in systems identified
surrounding soils Careful construction
sequencing during
excavation
Monitoring of
settlement and early
intervention if needed
New pavement  Long term Operation  Not applicable Minor Adverse  Highly Very No additional
areas groundwater level Unlikely Low mitigation
change resulting in measures
acidification from identified
acid sulfate soils
Effect of new Long term Operation  Design: drain levels to  Minor Adverse  Highly Very No additional
Northern Main groundwater level be at or above Master Unlikely Low mitigation
Drain and change resulting in Drainage Strategy measures
Southern Main acidification from 2017 concept design identified
Drain acid sulfate soils levels
NRP impermeable
area to be at or less
than Preliminary
Design
Ground Settlement of Operation  Further geotechnical ~ Minor Adverse  Possible Low No additional
movement compressible soils study to inform mitigation
associated with  (e.g. organics) founding material measures
insufficient due to insufficient requirements identified
excavation to excavation Inspection of soils
remove unsuitable exposed at base of
founding excavations prior to
materials construction

Allowance for
variability in quantity
estimates

Additional targeted
geotechnical
investigation to fill
data gaps

Table 9-5 Geology and Soils - Summary of impacts, risks and mitigation measures (Continued)
Source: Perth Airport
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The study area for the contaminated
land investigation includes the NRP
area as well as an area identified as
having the potential to be impacted.
Investigations were predominately
targeted within the NRP area. The
wider study area includes the areas
captured in the desktop searches
(licensed ground water bore search,
DWER contaminated sites database,
heritage records and other available
databases). Figure 9-12 shows the
study area for the contaminated
land assessment.

The assessment was completed
through a preliminary site
investigation (including desktop
review) and a detailed site
investigation.

The purpose of the preliminary
site investigation was to identify
potential on-estate and off-estate
contaminant sources that warranted
further detailed inspection and
included:
a walkover across all accessible
areas of the study area including
operational properties within the
estate,
photography and completion of a
photo-log for visual representation
of the condition of the study area,
inspections and interviews
with the operators of individual
properties within and adjacent to
the NRP area that were considered
to contain potential areas of
environmental concern, and
a desktop review.

The desktop review was undertaken
to identify potential areas of
environmental concern and
contaminants of potential concern
and included a review of:
historical aerial photographs
obtained from Landgate,
heritage records, including records
held by the State Department
of Planning, Lands and Heritage
(which consists of various former
State Departments, including the
Department of Aboriginal Affairs)
and DWER.

records of environmental incidents
or former environmental licences
as held by the DWER,

historical tenant audit reports
completed for leased properties
within the estate on behalf of Perth
Airport by previous environmental
consultants,

data of licensed bores present
within a one kilometre radius of
the estate as made available by the
State Department of Water, and
various geological, hydrogeological
and topographical maps.

Based on the findings of the
preliminary site investigation, a detailed
site investigation was conducted in
January 2017 which comprised:
excavation of 13 soil bores, with
samples collected at depths of 0.5
metre, one metre and 1.5 metres
below ground level,
surficial soil samples collected
in areas of observed potential
asbestos-containing material,
groundwater sampling from eight
existing groundwater wells, and
surface water sampling from areas
identified as significant water
bodies, including Munday Swamp.

Various field quality assurance and
control samples were collected,
prepared and submitted for analysis
at the densities required to meet the
assessment requirements, including:
Split duplicate (Inter-laboratory
duplicate) - A field replica of a
primary sample which is submitted
to a secondary laboratory to
independently assess the primary
laboratory precision and/or sample
heterogeneity.
Blind duplicate (Intra-laboratory
duplicate) - A field replica of a
primary sample which is labelled
in a manner which does not allow
the primary laboratory to identify
the corresponding primary sample.
The blind duplicate is submitted
to the primary laboratory to
independently assess the primary
laboratory precision and/or sample
heterogeneity
Rinsate - sample collected using
laboratory supplied deionised
water (certified as free of any
contaminants) which is poured
over decontaminated non-
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disposable sample equipment
and collected in laboratory
supplied bottles. Rinsate samples
assess the effectiveness of the
decontamination process.

Trip spike - Laboratory

supplied samples with known
concentrations of volatile
contaminants which accompany
samples during field activities and
transportation. This type of sample
is used to provide a quantitative
measure of volatile loss due to
inadequate cooling of samples
during handling and transport.
Trip blank - Laboratory supplied
samples certified as being free

of volatile contaminants which
accompany samples during field
activities and transportation.

This type of sample is used to
provide a quantitative measure of
cross contamination of volatiles.

Figure 9-13 and Figure 9-14 show the
sampling locations.

In addition to the PSI and DSI
completed within the NRP area, an
All of Estate DSI (Senversa 2019) has
been completed for the entire Perth
Airport estate and includes surficial
soil sampling and groundwater
sampling within the NPR area. The
All of Estate DSI underwent an
independent review by a DWER
Contaminated Sites Auditor. Data
collected during the All of Estate
DSl has been included below to
supplement the existing data set.
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An assessment of potentially
contaminated soils was carried out.
This included a preliminary site
investigation and a detailed site
investigation consisting of specific
sampling and analysis programs

in areas identified as potentially
containing contaminated soil.

The study considered geological
conditions as described in Section 9.4.
Surface and groundwater interactions
including hydrogeology were
considered in the context of Section 10.

9.5.2.1 Perfluoroalkyl and
Polyfluoroalkyl Substances

Per- and poly fluoroalkyl substances
(PFAS) are a large group of
compounds consisting of a
fluorinated hydrophobic alkyl chain
of varying length with a hydrophilic
end group. Certain PFAS have been
identified as contaminants, including
perfluorooctane sulfonate (PFOS)
and perfluorooctanoic acid (PFOA),
of emerging concern in Australia
and internationally. PFAS are very
stable with a moderate mobility and
are highly resistant to biological
degradation, therefore they are
persistent within the environment. In
addition, PFAS are bio-accumulative
and are noted to be ubiquitous in
the food chain.

Aqgueous film-forming foams
containing PFAS have been used
internationally in firefighting
activities since the 1960s. The PFAS
used in aqueous film-forming foams
reduce the surface tension of the
water and allow an agueous film to
spread over flammable liquid and
suppress vapours during firefighting.

During their historical use and
storage on the estate, it is possible
that agueous film-forming foams
may have been released to the
environment through firefighting
activities as well as being used

on hydrocarbon spills for fire
prevention. Agqueous film-forming
foams may have also been

released through firefighting
training activities and during the
maintenance, cleaning and testing
of firefighting equipment, as well as
through spills and leaks from storage
and transfer activities.

A number of investigations,
including a human health and
ecological risk assessment, as well
as ongoing monitoring for PFAS
in both groundwater and surface
water, have been undertaken across
the estate. Previous investigations
have identified eight individual PFAS
areas of potential environmental
concern at the estate which are
depicted on Figure 9-15 and include;

Former Workshop and Tyre Store

(Airport West),

Former Fire Station (Airfield),

Current ARFF Fire Station

(Airfield),

Area 1 (Airport North),

Area A (Airport Central),

Area B (Airport West),

International Terminal Apron Fuel

Spills (Airport Central), and

Old Incinerator Building (Airport

North).

All of the identified PFAS areas of
potential environmental concern

are located outside of, and down
hydraulic gradient of, the NRP

area. The highest concentrations of
PFAS are predictably located within
the vicinity of former fire stations
and associated areas. Surface

water run-off and interactions with
groundwater have also resulted in
the detection of PFAS within the
existing Southern and Northern Main
Drains on the estate. Concentrations
of PFAS are higher in the Northern
Main Drain in comparison to the
Southern Main Drain. Based on

the high mobility and resistance to
degradation, it is recognised that
PFAS detections in the wider airport
estate may also be contributed to by
off-estate sources.

As referenced in Section 9.3, the
HEPA (2018) provides specific
guidance to the assessment of PFAS.
The HEPA states the following guiding
principles of sound environmental
regulation that have informed the
development of the plan and continue
to guide its implementation.

1. a focus on protection of the
environment and, as a precaution,
protection of human health

2. consideration of the
principles established by the
Intergovernmental Agreement on
the Environment in all decision-
making, including:
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a. the precautionary principle.
The precautionary principle
states that where there are
threats of serious or irreversible
environmental damage, lack
of full scientific certainty
should not be used as a reason
for postponing measures
to prevent environmental
degradation. In the application
of the precautionary
principle, public and private
decisions should be guided
by: careful evaluation to
avoid, wherever practicable,
serious or irreversible damage
to the environment; and
an assessment of the risk-
weighted consequences of
various options.

b. intergenerational equity. The
present generation should
ensure that the health, diversity
and productivity of the
environment is maintained or
enhanced for the benefit of
future generations.

c. conservation of biological
diversity and ecological
integrity. Conservation of
biological diversity and
ecological integrity should be a
fundamental consideration.

d. improved valuation, pricing
and incentive mechanisms.
Environmental factors should
be included in the valuation of
assets and services; polluter
pays, i.e. those who generate
pollution and waste should
bear the cost of containment,
avoidance, or abatement; the
users of goods and services
should pay prices based on the
full life cycle costs of providing
good and services, including
the use of natural resources
and assets and the ultimate
disposal of any wastes; and
environmental goals, having
been established, should be
pursued in the most cost
effective way, by establishing
incentive structures, including
market mechanisms, which
enable those best placed to
maximise benefits and/or
minimise costs to develop their
own solutions and responses to
environmental problems.
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. regulatory actions and decisions
are risk-based, informed by
scientific evidence, focused
on the identification of PFAS
exposure pathways, and meet
national and international
obligations

. quantitative PFAS assessment
is to be based on appropriate
analytical methods and standards,
with the required quality
assurance and control

. consistency across jurisdictions,
supported by the Plan, with
consideration of accountability
for pollution and management
actions

. coordinated and cooperative
action on cross-boundary issues,

and international level for
chemical and contaminated sites
management

8. integration with existing

national guidelines, including
the National Water Quality
Management Strategy,

the National Environment
Protection (Assessment of

Site Contamination) Measure
1999 (ASC NEPM) and the
National Environment Protection
(Movement of Controlled Waste
between States and Territories)
Measure 1998

9. where existing principles,

guidelines, approaches or
management options do not
adequately foresee or address
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the understanding that action
may be required to reduce risks

10. consideration of sustainability,
including environmental,
economic and social factors,
when assessing the benefits and
effects of management options,
acknowledging the limited
management options for PFAS
currently available in Australia.

The plan (HEPA, 2018) recognises
that environmental legislation in many
jurisdictions includes obligations and
duties to prevent environmental harm,
nuisances and contamination. Table
9-6 includes the actions outlined in
the HEPA (2018) that will enable the
responsible person or organisation

to demonstrate compliance with the

including within catchments

7. consideration of legislative
and policy frameworks across
jurisdictions and at the national

an identified environment risk,
responses are to be guided by
available scientific approaches,
the precautionary principle and

obligations and duties, to which Perth
Airport have provided comments on
how they intend to comply with these
during the NRP works.

PFAS NEPM (HEPA, 2018) Actions Comment

Understanding the PFAS content of products and/

or presence of PFAS contamination, for example, by
determining the concentrations of PFAS present and/or the
nature and location of PFAS sources

Perth Airport have completed a PSI and DSI to assess the
nature and extent of PFAS within soil, groundwater and
surface water at the site.

Understanding the environmental values that may be
impacted by the contamination, both on- and off-site,
such as determining the surface water and groundwater
environments and determining what the water is used for.
Important issues include any off-site movement, PFAS
transformations and exposure pathways

Perth Airport have completed an impact assessment as
part of the NRP MDP which includes the identification of
environmentally sensitive areas.

Taking all reasonable and practicable measures to prevent

or minimise potential environmental harm from PFAS-
related activities and contamination, such as ensuring PFAS
wastes, contaminated materials and products are effectively
stored and/or remediated to prevent release, and having
appropriate contingency plans to deal with leaks and spillage

Whilst the PSI and DSl indicate that PFAS source areas do
not exist in the NRP area, mitigation measures proposed for
the exposure of PFAS contaminants include the preparation
of an Acid Sulphate Soils and Dewatering Management
Plan, a Construction Environment Management Plan
(CEMP) and an Operational Environment Management Plan.

Undertaking appropriate monitoring to check the
effectiveness of management measures implemented and to
assess the extent and impacts of any contamination

Perth Airport propose to assess PFAS levels in groundwater
and surface water throughout construction.

Ensuring proper disposal of PFAS-contaminated waste, for
example, by properly characterising waste and sending it to
a facility licensed to accept it. Dilution is not acceptable for
example in soil, compost or other products

Whilst the PSI and DSl indicate that PFAS source areas do
not exist in the NRP area, it is recognised that the proposed
CEMP will detail the appropriate storage, handling,
transportation and disposal of waste.

Ensuring environmental regulators and any persons or
organisations likely to be adversely affected by any releases
are promptly advised of any incidents and contamination

Whilst the PSI and DSl indicate that PFAS source areas do
not exist in the NRP area, it is recognised that the proposed
CEMP will detail the incident reporting procedure which will
include all relevant stakeholders.

Table 9-6 Actions to comply with environmental legislation obligations and duties

Source: PFAS NEMP (HEPA, 2018)
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9.5.2.2 Contaminated Sites
Database

To understand the soil conditions
surrounding the NRP area, a

search of the State Government
Contaminated Sites Database was
undertaken. The contaminated sites
database records information on
sites that are either:

‘Contaminated - Remediation
Required’,

‘Contaminated - Restricted Use’, or
‘Remediated for Restricted Use'.

Sites that are classified as Possibly
Contaminated - Investigation
Required under the Contaminated
Sites Act 2003 (WA) are not listed
on the public database and have not
been included within the assessment.

The following properties adjacent
to, or within close proximity of
the NRP area are included on the

contaminated sites database, and
shown in Figure 9-16, under one of
the classifications listed above.
= 777 Abernethy Road, Forrestfield
- Remediated for Restricted
Use. The property is located
immediately east of the southern
section of the NRP area. The
site was classified in 2013 as the
groundwater beneath the site is
contaminated with copper, zinc
and total nitrogen. Asbestos
containing material may remain in

the soil in isolated areas of the site.

The contaminated groundwater
and soil was caused by the site’s
historical use as railway yard from
1968 to the late 1990s. The site

is restricted to commercial or
industrial use with open-space
areas, and excludes sensitive
uses such as childcare centres,
kindergartens, pre-schools and

primary schools.

Lot 13575 on Deposited Plan
221057 - Abernethy Road,
Forrestfield - Remediated for
Restricted Use. The property is
located immediately south-east of
the southern section of the NRP
area. The site was classified in 2013
as the groundwater beneath the
site is contaminated with copper,
zinc and total nitrogen. Asbestos-
containing material may remain in
the soil in isolated areas of the site.
The contaminated groundwater
and soil was caused by the site’s
historical use as railway yard from
1968 to the late 1990s. The site

is restricted to commercial or
industrial use with open space
areas, and excludes sensitive

uses such as childcare centres,
kindergartens, pre-schools and
primary schools.

[ NRP Area
[ Airport Boundary

[o]

METRES

Figure 9-16 Contaminated sites surrounding NRP area
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+ 800 Abernethy Road, Forrestfield
- Remediated for Restricted

Use. The property is located
approximately 300 metres to

the east of the boundary of the
central portion of the NRP area.
The site was classified in 2014
due to petroleum hydrocarbons
being present in the soils and
groundwater contained beneath
the railway infrastructure at

the site. The contaminated
groundwater and soil was caused
by the site’s historical use as a
railway marshalling yard between
1968 to the late 1990s, and its
ongoing use as a railway freight
terminal. The site is restricted to
commercial/industrial use with
open-space areas, and excludes
sensitive uses such as childcare
centres, kindergartens, pre-
schools and primary schools.
547 Dundas Road, Forrestfield

- Contaminated - Remediation
Required. The site is located
approximately one kilometre

to the east of the southern
portion of the NRP area which

is considered to be up-hydraulic
gradient. The site is operated by
the State Department of Fire and
Emergency Services. A complex
plume, comprising volatile organic
compounds (including chlorinated
solvents and petroleum
hydrocarbons), metals and Per-

Contaminate Relevant Guideline

and Poly-fluoro Alkyl Substances
(PFAS) is present beneath the site
and extends off-site to the west.
521 Dundas Road, Forrestfield

- Contaminated - Remediation
Required. The site is located
approximately one kilometre

to the east of the southern
portion of the NRP area, which

is considered to be up-hydraulic
gradient. PFAS derived from
fire-fighting foams are present

in groundwater beneath the site,
originating from the adjacent
property 547 Dundas Road.

The State Department of Planning

Lands and Heritage have advised

that there are four properties

classified as ‘possibly contaminated

-investigation required’ under the

Contaminated Sites Act 2003 (WA)

which are located to the south of

the NRP area, including:

+ Lot 132 on Plan 31408, 3 Casella
Place, Kewdale

+ Lot 10592 on Plan 10093, 10592
Abernethy Road, Kewdale

* Lot 133 on Plan 31408, 5 Casella
Place, Kewdale

+ Lot 551 on Plan 27876, 543
Abernethy Road, Kewdale.

It is recognised that these properties
are outside of the study area and
the Airport Estate and are likely to
be down or cross-hydraulic gradient
of the NRP area.

Limit Imposed
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9.5.2.3 Detailed Site Investigation

Site observations and analytical data
for the soil samples indicate that
contamination only exists within the
NRP area at soil bore SBO1 (Figure
9-13), where surface staining with
hydrocarbon odours was observed.
Table 9-7 outlines the reported
concentrations that were exceeded
in the sample.

The fly tipping (illegal dumping of
waste) in the area around SBO1 was
cleared between the preliminary
site investigation and the detailed
site investigation, however,
contaminated soils remain. Due

to the presence of the Dampier to
Bunbury gas pipeline in the area, it
was not possible to extend the soil
bore to assess the vertical extent
of the contamination. The lateral
extent of the contamination was
observed to be approximately two
to three square metres, and as such
the impact is localised and small
scale (associated with the previous
fly tipping in the area) as opposed
to a site-wide issue. Based on the
exceeded screening criteria, the
identified hydrocarbon and zinc
concentrations could represent a risk
to human and ecological receptors.
However, any risks are likely to be
negligible based on the observed
extent of the contaminated soil.

Sample Reading

Airports (Environmental
Protection) Regulations 1997

5,000 milligrams
per kilogram

Total Recoverable Hydrocarbons
C10-C36 fraction concentration of
32,460 milligrams per kilogram

Ecological screening levels
for commercial or industrial land

170 milligrams
per kilogram

> C10-C16 fraction of 13,000
milligrams per kilogram

>C16-C34 fraction

Hydrocarbons use criteria 1,700 milligrams
per kilogram 20,000 milligrams per kilogram
1,000 milligrams > C10-Cl6 fraction of 13,000
per kilogram milligrams per kilogram
Management limits
3,500 milligrams >Cl16-C34 fraction
per kilogram 20,000 milligrams per kilogram
Airports (Environmental 25 milligrams - )
Xyl ) ) ) 28 mill kil
vyiene Protection) Regulations 1997 per kilogram miigrams per kilogram
Ecological screening levels -
) ; : : 170 mill . )
Zinc for commercial or industrial land miligrams 360 milligrams per kilogram

use criteria

per kilogram

Table 9-7 Soil Bore (SBO1) readings above criteria

Source: JBS&G

New Runway Project | Volume B: Environment, Heritage and Traffic Assessment 55




09 Geology and Soils

Fragments of asbestos-containing
material were identified at three
locations across the study area,
however, asbestos fines (small
particles) were not identified in the
surficial soil samples collected.

Although not likely, it is recognised
that asbestos containing material
may exist within the NRP area where
access could not be achieved during
the preliminary or detailed site
investigation works.

PFAS concentrations were reported
below the laboratory limit of
reporting (<0.005 mg/kg) and below
the applicable screening criteria

in all soil samples. Considering the
absence of any PFAS detections

in soils and the absence of any
historical or anecdotal information to
suggest otherwise, it is considered
unlikely that the NRP area was
utilised for firefighting training during
the time of PFAS use at the airport.

The analytical data collected during
the All of Estate DSl is consistent
with the data collected in the NRP
DSI, which reported the PFAS
concentrations below the laboratory
limit of reporting in all surficial soil
samples.

Ground water testing reported
concentrations of PFOS and PFHxA
that were above the laboratory
limit of reporting in all samples
with the exception of one bore.
Table 9-8 outlines the reported
concentrations (ug/L) of PFAS
(Perfluorohexanesulfonic acid
(PFHXS), Perfluorooctanesulfonic
acid (PFOS) and Perfluorooctanoic
acid (PFOA)) for each of the
groundwater sample locations
against the applicable criteria.

Applicable screening criteria was
only exceeded at one location
(groundwater monitoring well
BN100) located towards the eastern
boundary (up-hydraulic gradient

of the site). The concentration of
PFOS in monitoring well BN10O
was reported above the freshwater
criteria (95 per cent species
protection) of 013 pg/L, with a
reported concentration of 014 ug/L.

Groundwater monitoring well BN10O
is located adjacent to a stockpile

of soil. Soil samples taken from

the stockpile did not report any
PFAS above the laboratory limit

of reporting indicating that the
source of the PFAS is not from the
stockpiled soil. Considering that the

PFHXS  PFOS  PFOA

PFAS NEMP (2018) - Health Based Guidance - Drinking Water 0.07 0.07 0.56
PFAS NEMP (2018) - Health Based Guidance - Recreational Water 0.7 0.7 56
National Health and Medical Research Council (2019) - Recreational Water 2 2 10
PFAS NEMP (2018) - Freshwater/interim marine 95% species protection 013 220
PFAS NEMP (2018) - Freshwater/interim marine 90% species protection 2 632
WA DWER PFAS (2016) - Drinking water 0.5 5
WA DWER PFAS (2016) - Non-potable and recreational uses 5 50

Monitoring Well ID

ABER_O1 <001 <001 <0.01
BN100 0.02 014 <001
M52 0.01 006 <001
MBI0-S 0.02 001 <00
MBI12-S 0.01 003 <001
MBI3-S 0.03 003 <001
MB7-S 0.02 002 <001
NG-S 0.03 0.01 0.01

Table 9-8 PFAS concentrations in groundwater (ug/L)

Source: Senversa, 2019
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groundwater PFAS concentrations
are fairly consistent across the

NRP investigation area, that the
reported concentrations are orders
of magnitude lower than PFAS
concentrations recorded in the
groundwater around known or
suspected areas of AFFF use, and
that no historical firefighting activities
are known to have occurred in the
area, it is reasonable to consider
that levels of PFAS in groundwater
are indicative of wider ground water
quality which may be contributed to
from sites outside of the estate.

Metals and nutrients were

reported in groundwater across

the area of investigation at
concentrations that exceeded

the ecological screening criteria

and the Airport (Environment
Protection) Regulations 1997. As

the concentrations of metals and
nutrients are comparable over such
a large site area it is reasonable

to assume that the reported
concentrations are generally
indicative of background conditions,
which may be influenced by farming
and industrial activities being
undertaken up-hydraulic gradient of
the site.

Groundwater samples were
collected from existing groundwater
monitoring wells within the NRP
area as part of the All of Estate DSI
(Senversa 2019). The analytical data
reported concentrations of PFOS
and/or PFHXxA that were above

the laboratory limit of reporting in
all samples with the exception of
one bore. Table 9-9 outlines the
reported concentrations (ug/L) of
PFHXS, PFOS and PFOA for each of
the groundwater sample locations
against the applicable criteria.

The analytical data collected as part
of the All of Estate DSl is broadly
consistent with the data collected
during the NRP DSI. It is recognised
that a few sample locations have
reported exceedances of the
drinking water criteria and the
ecological freshwater species
protection (95%). It is noted that

all PFAS concentrations are below
the adopted recreational criteria.
The PFAS exceedances are located
towards the south east corner of the



NRP. Consistent with the conclusions
made in the NRP DSI, due to the
absence of any PFAS detections in
soils in the NRP area, and absence
of any known or suspected fire
fighting activities within the NRP
area, it is reasonable to consider that
levels of PFAS in groundwater in the
southern portion of the NRP area
are derived from sites outside of the
estate.

PFAS was detected in each of the
surface water samples collected from
the major water bodies. Table 9-10
outlines the reported concentrations
(ng/L) of PFAS (PFOS, PFOA and
PFHXS) for each of the surface

water sample locations against the
applicable criteria.

Applicable screening criteria was
only exceeded at one location
(sample location SWOT1) located on
the eastern boundary (up-hydraulic
gradient of the site), within close
proximity to groundwater monitoring

PFHxS PFOS PFOA

PFAS NEMP (2018) - Health Based Guidance - Drinking Water 0.07 0.07 0.56

well BN10O. The concentration of
PFOS at SWOT1 was reported above
the NEMP freshwater criteria (95
per cent species protection) of 013
pg/Land the NEMP recreational
water use criteria of 0.7pg/L with

a reported concentration of 0.73
ug/L. The concentration of PFHXS at
SWOT1 was reported above the NEMP
Ecological Freshwater Guideline of
0.3, with a reported concentration
of 0.23 pg/L. Based on the location
of the surface water bodly, it is
anticipated that PFAS detections

in SWOT are attributed to off-site
sources. Recordable detections of
PFAS at other surface water locations
are relatively consistent, and in the
absence of identified firefighting
activities in the investigation area,
may be representative of regional
conditions rather than site derived,
noting the close interaction between
surface water and groundwater at
the site.
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Surface water run-off and interactions
with groundwater have also resulted
in the detection of PFAS within the
existing Southern and Northern Main
Drains on the estate. Concentrations
of PFAS are higher in the Northern
Main Drain in comparison to the
Southern Main Drain.

Surface water samples reported
comparable metals and nutrient
concentrations to the groundwater
samples and also exceed the
adopted ecological and Airport
(Environment Protection)
Regulations 1997, again this indicates
that contaminant concentrations
may be representative of regional
surface water quality issues.

PFHxS PFOS PFOA

PFAS NEMP (2018) - Health Based Guidance - Recreational Water 0.7 0.7 5.6

PFAS NEMP (2018) - Health Based Guidance - Recreational Water 0.7 0.7 56

National Health and Medical Research Council (2019) -

) 2 2 10
i ) i Recreational Water
National Health and Medical Research Council (2019) - ) ) 10
Recreational Water PFAS NEMP (2018) - Freshwater/interim marine 95% species 0B 220
rotection '
PFAS NEMP (2018) - Freshwater/interim marine 95% species 0B 220 b
protection ' PFAS NEMP (2018) - Freshwater/interim marine 90% species ) 6
L ) ) protection
PFAS NEMP (2018) - Freshwater/interim marine 90% species ) 6
protection WA DWER PFAS (2016) - Non-potable and rectreational uses 5 50
WA DWER PFAS (2016) - Drinking water 05 5 Surface Water Location
WA DWER PFAS (2016) - Non-potable and rectreational uses 5 50 SWO1 023 073 005
Monitoring Well ID SWO02 005 004 0.02
MWO0156 003 0.02 <0.01 SW03 003 005 002
MW0229 003 0.02 <0.01 SW04 012 002 003
MWO0154 0.02 <0.01 <0.01 Table 9-10 PFAS concentrations in surface water (ug/L)
(NRP DSI)
MW7D <0.01 <0.01 <0.01
MWO13 0.02 0.09 <0.01
MWOI15 0.03 0.03 <0.01
MWO0181 0.08 <0.01 0.01
MW0235 002 01 <00
MW0123 0.09 0.52 <0.01
MW2024 0.08 0.02 <0.01

Table 9-9 PFAS concentrations in groundwater (pg/L)

Source: Senversa, 2019
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9.5.3 Contaminated Sites Database

Significance criteria have been used to assess the potential impacts that may arise from the NRP with respect to
contamination. The significance criteria in Table 9-11 have been derived from the generic criteria provided in Section 8.

The various risks identified and mitigation strategies to reduce resulting impacts are discussed in the following
sections and are summarised in Table 9-14.

Magnitude

Description Specialist Criteria

Major Adverse

important or have macro-economic consequences.
Accepted contamination limit or standard is drastically exceeded causing an impact to a highly

valued/sensitive resource/receptor, where natural functions or processes are altered to the extent
they will permanently cease.

Impacts that affect nationally important environmental resources or affect an area that is nationally

High Adverse

Impacts that affect regionally important environmental resources or are experienced at a regional

scale as determined by administrative boundaries, habitat type/ecosystem.
An accepted contamination limit or standard is exceeded causing an impact to an important or
sensitive resource/receptor where natural functions and processes temporarily cease.

Moderate Adverse

Impacts that affect the NRP area or immediate surrounds.

An accepted contamination limit or standard is exceeded causing a measurable impact to a resource
or receptor, however, the affected environment is altered but natural functions and processes
continue, albeit in a modified way.

Minor Adverse

Impacts that are limited to the NRP area.

An accepted contamination limit or standard is marginally exceeded causing a localised impact to a
resource or receptor in such a way that natural functions and processes are not affected.

Negligible Impacts that are limited to the NRP area.
Contamination is present but within accepted contamination limit or standard with no detectable
impact to a resource/receptor.

Beneficial The project results in remediation of areas that are currently contaminated.

Table 9-11 Significance criteria - Contaminated Sites Database

Source: JBS&G

9.5.3.1 Contaminated Media

As discussed in Section 9.5.2, a
number of areas of environmental
concern have been identified

across the NRP area, which include:
hydrocarbon contaminated soils,
surface asbestos-containing material
fragments, concentrations of metals,
nutrients and PFAS in both surface
and groundwater.

The potential for contaminants to

migrate is a combination of:

« the nature of the contaminants
(solid/liguid and mobility
characteristics),

« the extent of the contaminants
(isolated or widespread),

 the location of the contaminants
(surface soils or at depth), and

 the site topography, geology,
hydrology and hydrogeology.

The following factors influence the
migration pathways relevant to the NRP:
« the NRP area has areas of
vegetation and, as such, the
potential for wind-blown dust
from the site is considered to

be negligible at present. Dust

is potentially a pathway once
construction and associated soil
disturbance commences,

there is the potential for
hydrocarbons identified in soils

at SBO1 to leach downwards
through the soil profile to impact
groundwater,

migration of contamination via
groundwater movement is a
plausible migration pathway,
surface water channels may act as a
migration pathway, both for surface
water, and for surface expressions
of groundwater at times of elevated
groundwater levels, and

asbestos containing material
fragments identified are unlikely
to become airborne but may be
disturbed by site preparation and
construction activities.
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Based on the contaminants of
potential concern identified in
various media as discussed in
Section 9.5.2, the potential exposure
pathways for the site include:

= skin contact and ingestion of
potentially contaminated soils,
skin contact and ingestion

of potentially contaminated
groundwater via groundwater
abstraction,

= skin contact and ingestion of
potentially contaminated surface
water via surface water bodies on
and off site, and

ingestion of potentially
contaminated vegetation.
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9.5.3.2 Receptors

The potential receptors to the possible contamination in the NRP area include:

« human receptors on site including current and future workers and others who access the NRP area, including
Traditional Custodians,

- human receptors off-estate including current and future workers and occupiers of residential properties, and

« terrestrial, avian and aguatic fauna on estate and within the immediate site surrounds, specifically Munday Swamp and
avian species listed under the EPBC Act.

Potential source-pathway-receptor linkages are summarised in Table 9-12 and discussed in Table 9-13. The NRP area
will not be used for residential purposes in the future and therefore ingestion of vegetation from the NRP area is
not considered to be a potential pathway for human receptors.

Human Receptors Ecological Receptors

v Complete Pathway On-estate Off-estate On-estate Off-estate
x Incomplete Pathway

- Not Applicable Land Land Terrestrial  Avian Aquatic Terrestrial Avian Aquatic
Users Users Fauna Fauna Fauna Fauna Fauna Fauna

Exposure Pathway

Soil - dermal contact, ingest v x v x x x x x

Gr.oundvvaterl— abstraction, v v v v v v v v

skin contact, ingest

surface water - skin contact, v v v v v v v v

ingest

Vegetation - ingest x x v v - v v _

Table 9-12 Potential source-pathway receptor linkages
Source: JBS&G

Exposure
Pathway Receptor Discussion

Contaminated Soils

Dermal Human receptors on the Contamination identified at SBO1 is below the adopted human health-
contact and  NRP area including current screening criteria for commercial/industrial land use. However, asbestos-
ingestion of  and future workers, people containing material fragments have been identified at the NRP area and

potentially illegally accessing the therefore the potential exists for exposure to asbestos fibres.
contaminated NRP area, and traditional
soils. Plant owners

root uptake
Human receptors outside  The potential exists for dust generated (including potentially contaminated dust)

the NRP area including from the NRP area to affect areas outside of the NRP area, including surrounding
current and future residential areas. However, it is recognised that current vegetation cover at the NRP
workers and occupiers of  area will significantly limit the current dust generation. During the construction
residential properties works, dust suppression and soil management practices will be implemented

to limit the generation and mobilisation of any dust from the NRP area.

Terrestrial, avian and Soil contamination has been identified in excess of adopted ecological

aquatic fauna within the screening criteria and may present a risk (from dust generation) ecological

NRP area and within the receptors found inside and outside the NRP area. Based on the areas

surrounding NRP area investigated, it is noted that exceedance of ecological criteria is limited to an
area of stained soil in the vicinity of SBO1 which is considered to be limited
in horizontal extent. As such the contaminated soil that may pose a risk to
ecological receptors is localised and limited in extent.

Table 9-13 Potential source-pathway-receptor discussion
Source: JBS&G
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Exposure
Pathway

Receptor

Contaminated Groundwater

Dermal
contact and
ingestion via
abstraction.
Plant root
uptake

Human receptors on the

Discussion

Exposure to contaminated groundwater could occur through excavation

NRP area including current works and reticulation bores surfacing contaminated groundwater. Exposure
and future workers, people for intrusive construction workers within the NRP area will be higher than

illegally accessing the
NRP area, and traditional
owners

general airport worker/operators or occupiers in the NRP area. However, with
appropriate personal protective equipment, the potential for ingestion will be
low and risks will be minimal. Groundwater is also considered to discharge to
surface-water drains in response to seasonal variations.

Human receptors outside
the NRP area including
current and future
workers and occupiers of
residential properties

Exposure to groundwater could occur through groundwater abstraction
from licensed and registered (and un-registered) bores surrounding the NRP
area. The groundwater could be used for many purposes including irrigation,
washing or for drinking purposes. Abstraction for drinking water purposes

is considered to be unlikely based on the provision of scheme water in the
vicinity of the NRP area and the poor quality of groundwater. Groundwater is
considered to flow north-west towards the Swan River.

Groundwater is likely to discharge to the Swan River where recreational users
of the river may be exposed to groundwater contamination, however there is
significant dilution factor at the point of discharge.

Terrestrial, avian and
aquatic fauna within the
NRP area and within the
surrounding NRP area

Contaminated Surface Water

Skin contact
and ingestion
of potentially
contaminated
surface water.
Plant root
uptake

Human receptors on the

Exposure of ecological receptors to contaminated groundwater could occur
through reticulation and abstraction bores inside and outside the NRP area
as well as groundwater discharge to surface-water bodies including the Swan
River.

Occupiers of the NRP area may be exposed to contaminated surface water

NRP area including current from the NRP area. Exposure for intrusive construction workers will be higher
and future workers, people than general airport worker/operators in the NRP area or occupiers. However,

illegally accessing the
NRP area, and traditional
owners

with appropriate personal protective equipment, the potential for ingestion
will be low and risks will be minimal.

Human receptors outside
the NRP area including
current and future
workers and occupiers of
residential properties

The surface water drains leaving the NRP area are accessible to human
receptors outside the NRP area, however, exposure is unlikely.
There is potential for impacts to surface water entering the Swan River.

Terrestrial, avian and
aquatic fauna within the
NRP area and within the
surrounding NRP area

The potential exists for contaminated surface water to affect the flora and
fauna in the NRP area and surrounds (including the Swan River and Munday
Swamp) as well as the environmental value of ecological receptors. There
are no livestock in the vicinity of the NRP area that may be affected by the
consumption of contaminated surface water.

Table 9-13 Potential source-pathway-receptor discussion (Continued)
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Exposure
Pathway Receptor
Vegetation Ingestion

Ingestion of
potentially

Human receptors on the
NRP area including current therefore ingestion of vegetation within the NRP area is not considered to be

Discussion

09 Geology and Soils

The NRP area will not be used for residential purposes in the future and

contaminated and future workers, people a potential pathway.

vegetation illegally accessing the

NRP area, and traditional

owners

Human receptors outside

the NRP area including
current and future

workers and occupiers of

residential properties

Groundwater may be extracted from licensed and registered (and un-
registered) groundwater bores outside the NRP area for irrigation purposes.

As such home-grown produce may be affected by contaminated groundwater.

Terrestrial, avian and

aquatic fauna within the
NRP area and within the

surrounding NRP area

Vegetation contaminated by groundwater and surface water inside and
outside the NRP area has the potential to be ingested by terrestrial, avian and

aquatic fauna.

Table 9-13 Potential source-pathway-receptor discussion (Continued)

Historical site activities have
resulted in contamination at
various locations across the

NRP area, however much of this
contamination is localised. Surface
and groundwater contamination,
however, appears to be more
widespread and not limited to

the NRP area. That is, the results
obtained as part of this assessment
are indicative of the quality of
surface and groundwater that flows
into and across the estate.

9.5.3.3 Early Works and
Construction Phases

Any early works and construction
activities associated with the NRP
are likely to encounter and disturb
the existing contamination hazards
that have been identified as part of
the preliminary site investigation
and the detailed site investigation.
The following potential impacts
may be caused by the construction
of the NRP:
 the possible exposure of
hydrocarbon and other
contaminated media, to
surface water runoff, during
site-preparation activities (site
clearance, topsoil stripping and
fill activities), which may affect
surface water and/or groundwater
quality and impact downstream
ecological receptors, and

* the disturbance and release of
friable asbestos materials during
site-preparation activities, to
the air or via dermal contact,
which may impact current and or
future workers.

Based on the findings of the
contaminated land investigation
and the NRP activities, the existing
contamination hazards will

require management prior to the
construction phase. The following
mitigation measures will be
implemented:

- an Acid Sulfate Soils and
Dewatering Management Plan
(as part of the Construction
Environmental Management Plan
(CEMP)) will be prepared at the
commencement of the project that
includes procedures for the re-
injection of groundwater to align
with the proposed groundwater
management strategies, the CEMP
will be reviewed by the AEO prior
to implementation,

fly-tipped material identified
during the detailed site
investigation to be removed,

the zinc and hydrocarbon
contaminated soils at SBO1 and
wherever else encountered are to
be excavated and removed to the
extent practicable, noting this may
be limited by the close proximity
of natural gas infrastructure.
Given the small area that is

contaminated, partial remediation
should still be adequate to reduce
the risk to an acceptable level,

a licensed asbestos-removal
contractor will remove surface
asbestos-containing material,
identified during the detailed site
investigation, to an approved
landfill site,

appropriate personal protective
equipment to be worn by workers
where necessary, and

procedures for unexpected finds
and conducting further testing will
be built into the CEMP.

Undertaking these management
measures and remediating the
existing contaminants will result

in a beneficial impact where
contaminants are removed and
appropriate risk minimisation occurs.

The risk to workers from exposure

to contaminated ground or surface
water will be managed using
standard personal protective
equipment (long-sleeve trousers and
shirts, gloves and glasses) to limit any
exposure to potentially contaminated
groundwater or surface water.

The use of groundwater from the
site to undertake dust suppression
will be subject to a risk assessment
prior to new runway works
commencing.
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It is also possible that workers

will be exposed to contaminated
surface water that contains PFAS
which would present medium risk
to workers. An Acid Sulfate Soils
and Dewatering Management
Plan will be prepared that includes
procedures for the re-injection/
infiltration of groundwater to align
with the proposed groundwater
management strategies. This
requires further treatment which is
discussed in Section 10.

Spills or leaks of fuel and oil could
potentially occur during construction.
These would be handled though
standard spill-response measures

as part of the Construction
Environmental Management Plan
and would likely have a limited and
localised impact.

A summary of the potential impacts
and statutory mitigation measures
resulting from the early works and
construction phase is shown in
Table 9-14.

9.5.3.4 Operation and Maintenance

There is the potential risk that surface
water and groundwater quality may
be impacted by contamination spills
and contamination runoff during

the operational phase of the new
runway. The release of substances
(due to the storage and use of fuels,
oils etc.) and the accumulation of
contaminated surface runoff (from
rubber particles from aircraft landing,
organic compounds from aircraft
emissions or heavy metals from
aircraft components etc.) to surface
water and groundwater may impact
on downstream ecological receptors.
These would likely be localised

in nature.

The likelihood of spills will be
minimised through appropriate
statutory procedures for handling,
transporting and using potentially
contaminating substances including
diesel, petrol, oils, greases, chemicals
and herbicides. The consequence of
a spill will be minimised by rapid spill-
response measures and remediation
of any affected area. The surface
water drainage for the NRP provides
for sediment and infiltration ponds to
reduce the potential for contaminated
surface water to enter Munday
Swamp or other ecological receptors.

The risk assessment into potential
contamination across the site noted
that a majority of the impacting
processes resulted in risks that were
rated beneficial or low. However, the
assessment identified two potential
medium risks that require additional
mitigation:
the possibility of workforce and
ecological receptor exposure to
PFAS during construction, and
the risk posed by spills of hazardous
substances entering sensitive
environments during construction.

Perth Airport has identified the
need for further treatment of the
risk posed, as described in the
sections below.

9.5.4.1 Per- and Poly-Fluoroalkyl
Substances Exposure

There is a possibility that workers
could be exposed to water

that contains PFAS during the
construction phase of the NRP. Soil
and spoil used in the construction of
the NRP will have the concentrations
of PFAS and leachability monitored
against relevant guidelines in place
at the time of construction.

PFAS levels in groundwater

and surface water will also be
monitored throughout construction.
Water extraction, handling and
placement will be considered to
ensure there is no unacceptable
increase in contamination risk,

no increase in off-site release

risk, and no increase in risk to
groundwater and surface water.

The placement of soil and spoil
(including the re-use of soil

and spoil) will be considered to
ensure that no unacceptable
increase in contamination risk,
no increase in off-site release
risk, and no increase in risk to
groundwater and surface water.

The risk to workers from exposure
to contaminated ground or surface
water can be managed using
standard personal protective
equipment (long sleeve trousers
and shirts, gloves and glasses) to
limit any exposure to potentially
contaminated groundwater.

Perth Airport will also undertake
appropriate monitoring and
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evaluation procedures, risk
management practices and site
management and remediation
activities in line with the PFAS
National Environment Management
Plan and other relevant guidance
documents. Perth Airport will also
support ongoing innovation and
research into how the management
of PFAS can be improved.

Mitigation and management measures
will include the development of a
CEMP for assessing and managing
contamination of soil and water by
PFAS. This CEMP will be consistent
with the National Environment
Protection (Assessment of Site
Contamination) Measure 1999 (ASC
NEPM), the PFAS NEMP and the
National Water Quality Management
Strategy, including the Australian and
New Zealand Guidelines for Fresh
and Marine Water Quality. The
CEMP will be finalised before site
works commence.

An Acid Sulfate Soil and Dewatering
Management Plan will also be
developed. The CEMP and the
Acid Sulfate Soil and Dewatering
Management Plan will be sent to
the Airport Environment Officer
(AEO) for review prior to the
construction of the new runway.
Results of testing, risk assessment
and management activities will be
reported to the AEO. Adherence
to this strategy will reduce the
identified risk from medium to low.

It is expected that the Acid Sulfate
Soil and Dewatering Management
Plan will include periodic monitoring
of the groundwater and surface
water, including assessment for
PFAS, during construction to assess
for changes in PFAS concentrations
from groundwater abstraction.
Dewater effluent will be managed
in a manner that does not result

in an unacceptable increase in
contamination risk, an increase in
off-site release risk or an increase

in risk to groundwater and surface
water. Based on the relatively

minor concentrations of PFAS in
groundwater compared to the wider
Airport Estate and the absence of
any identified PFAS source areas
within the project area treatment
of abstracted water for PFAS is not
required during dewatering.



As stated in the DWER Interim
Guideline on the Assessment and
Management of PFAS, ‘With respect
to partitioning relationships between
soil, sediment and water, leaching

is highest around neutral pH and
decreases in more acidic and alkaline
conditions’. As such, the generation
of any acidic conditions during the
disturbance of acid sulphate soils is
unlikely to increase the mobility of any
present PFAS. Therefore, the PFAS
mobilisation risk as a result of ASS
generation are considered to be low.

9.5.4.2 Contamination Spills
During Construction

Spills of hazardous substances and
hydrocarbons during the construction
phase of the NRP has been classified
as a medium risk. In addition to
ensuring that that hazardous
substances are stored in line with
guidelines in the CEMP, it’s intended
that low impact and low-toxicity
chemicals are used where practicable
during the construction phase.
Physical spill containment measures
will also be used through construction
and emergency response and
recovery measures will be identified
and planned for in the event of an
unplanned release. Enacting these
treatments will reduce the risk to low.

09 Geology and Soils

9.5.4.3 Residual Impacts

If the recommended management
measures are adopted, residual
risk levels for the construction and
operation of the NRP with respect to
contamination have been assessed
as low. The measures will remove the
source of current soil contamination,
ensure no additional risk is created,
or reduce them to a level that
will present minimal risk. Existing
groundwater contamination will
remain. Importantly, the NRP will not:
- add any new sources of
contaminants to surface or
ground water,
exacerbate existing contamination
issues, or
* comprise measures to

remediate existing groundwater

contamination.
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9.5.5 Summary of Impacts

Table 9-14 presents a summary of the impacts assessed as part of the potential contamination assessment as well as
standard and additional mitigation measures and associated risk rankings.

Initial Assessment Residual Assessment

Standard Significance/ Initial Residual
Mitigation Consequence Likelihood Risk Additional Mitigation ~ Significance Likelihood Risk

Impact
Detail

Project
Phase

Impacting
Process

Existing Impact on Construction Preparation and Beneficial Not Not No additional
hydrocarbon surface implementation of a applicable applicable mitigation measures
contamination water and or contaminated Land identified
hazards groundwater Management Plan
encountered quality and including:

ecological « additional

receptors investigation to

delineate extent
of contamination

+ remove and dispose
of hydrocarbon
contaminated soil
as per statutory
requirements.
Disturbance Release Construction Preparation and Beneficial Not Not No additional
of ashestos of friable implementation of a applicable applicable mitigation measures
containing asbestos contaminated Land identified
material materials, Management Plan
fragments which may including:
impact current + additional
or future investigation to
workers delineate extent of
contamination
« removal and
disposal of asbestos
containing material
by an approved
removalist prior
to site clearance
activities as
per statutory
requirements
Contaminated Exposure of  Construction Preparation and Moderate Unlikely  Low No additional
groundwater contaminated implementation of  Adverse mitigation measures
encountered groundwater an Acid Sulfate Soils identified
during dewatering  which may and Dewatering
and groundwater  impact on Management Plan
management construction including:
activities workers and * re-injection/
or ecological infiltration of
receptors groundwater to
align with proposed
groundwater
management
strategies.
Contaminated ~ Exposure of  Construction Preparation and Moderate Unlikely  Low No additional
groundwater contaminated implementation of  Adverse mitigation measures
encountered groundwater an Acid Sulfate Soils identified
during which may and Dewatering
construction of ~ impact on Management Plan
main drains construction including:
workers and = re-injection/
or ecological infiltration of
receptors groundwater to
align with proposed
groundwater
management
strategies.

Table 9-14 Potential contamination - Summary of impacts, risks and mitigation measures
Source: Perth Airport
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Impacting
Process

Impact
Detail

Contaminated Exposure
groundwater of PFAS
encountered contaminants

during dewatering to surface
and groundwater  water runoff
management which may
activities impact
surface-
water and or
groundwater
quality and
construction
workers or
ecological
receptors

Standard
Mitigation

Project
Phase

Construction Preparation and
implementation of
an Acid Sulfate Soils
and Dewatering
Management Plan
including:

* re-injection/
infiltration of
groundwater
to align with
proposed
groundwater
management
strategies

Initial Assessment

Significance/

Initial

Consequence Likelihood Risk

Moderate
Adverse

Possible

Medium

09 Geology and Soils

Residual Assessment

Residual
Additional Mitigation ~ Significance Likelihood Risk
PFAS evaluationand ~ Moderate Unlikely Low
risk assessment of Adverse

soil concentration

and leachability, and
of groundwater and
surface water that may
be impacted

Consideration of soil
placement to ensure no
unacceptable increase
in contamination

risk, no increase in
off-site release risk,
and no increase in risk
to groundwater and
surface water

Consideration of water
extraction, handling and
placement to ensure no
unacceptable increase
in contamination

risk, no increase in
off-site release risk,

and no increase in risk
to groundwater and
surface water

Conformance with

the PFAS National
Environmental
Management Plan and
other relevant guidance
documents

0Ongoing monitoring of
PFAS concentrations

in groundwater

and surface water
throughout construction

Reporting of evaluation,
risk assessment,
management activities
and monitoring results to
the Airport Environment
Officer (AEO)

Submission of the
CEMP and ASSDMP to
the AEO for review prior
to commencement of
bulk earthworks and
dewatering activities

Table 9-14 Potential contamination - Summary of impacts, risks and mitigation measures (Continued)
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Initial Assessment

Residual Assessment

Impacting Impact Project Standard Significance/ Initial Residual
Process Detail Phase Mitigation Consequence Likelihood Risk Additional Mitigation ~ Significance Likelihood Risk
Contamination ~ Storageand  Construction Preparation and Moderate Possible  Medium  Select low impactor ~ Minor Possible Low
spills (Early works use of fuels, implementation ofa  Adverse low toxicity chemicals — adverse
and construction  oils etc. CEMP to include: during construction
phase) resulting in * appropriate Physical spill
the release of measures for the containment bunds/
substances to storage and use barriers
soil, surface of hazardous ) _
water or substances as Pumping options to
groundwater per statutory remove contaminated
which may requirements surface waters
impact on = spill response Incident register to be
ecological procedures monitored to identify
and social * regular recurring problems
receptors maintenance of which can then inform
vehicles to prevent maintenance programs
leaks or spills
* monitoring of
construction water
quality-control
measures
Contamination ~ Storageand ~ Operation  Preparation and Moderate Highly Low No additional
spills (Operation  use of fuels, implementation Adverse unlikely mitigation measures
and maintenance oils etc. of an Operational identified
phase) resulting in Environmental
the release of Management Plan to
substances to include:
soil, surface * appropriate
water or measures for the
groundwater storage and use
which may of hazardous
impact on substances as
ecological per statutory
and sodial requirements
receptors = spill response
procedures
* regular
maintenance of
vehicles to prevent
leaks or spills
= monitoring of
water quality
control devices
Contamination ~ Contaminated Operation  Design to incorporate  Minor Adverse  Possible  Low No additional
from surface runoff to operational water mitigation measures
water runoff surface quality treatment identified
(Operationand  water (from for runoff from new
Maintenance accumulation of pavement areas e.g.
Phase) contaminants swales, infiltration
on pavement basins.
surfaces) which Operational
may impact Environmental
on ecological Management Plan to
receptors include updates to
existing operational
procedures for

managing surface
contamination on
pavement surfaces

Table 9-14 Potential contamination - Summary of impacts, risks and mitigation measures (Continued)
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9.6 Conclusion

In summary, the studies undertaken by Perth Airport assessed the existing geological and contaminant conditions
within the NRP area. Studies noted the existence of acid sulfate soils, and contaminants of potential concern that will
require management and treatment during the construction phase of the NRP. However, with appropriate mitigation
in place the risks identified can be managed.
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10 Wetlands and Hydrology

10

Wetlands and
Hydrology

This section describes the impacts on wetlands and hydrology
resulting from the construction and operation of the New
Runway Project (NRP).

Detail is also provided on the following areas:

* How will the drainage systems will be designed to cater for expected
rain events?

+ What mitigation measures will be put in place during construction and
operation of the new runway?
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This section describes the impacts of changes to stormwater infrastructure
and groundwater levels as a result of the NRP, as well as wetland values
supported by the current hydrological regime.

The NRP will impact the two major stormwater drains that run across the estate,
with sections of the Northern Main Drain (NMD) and Southern Main Drain (SMD)
required to be realigned. The NRP will have the following physical impacts:
some areas of wetland with ecological values and areas currently used for
stormwater storage will be filled,
the existing overflow channel that allows stormwater to drain into
Munday Swamp from the NMD during larger storm events, will be cut off
due to the proposed taxiway layout, and
Munday Swamp will receive additional surface water in larger storm events.

Potential impacts of the NRP were identified by comparing the existing
hydrological situation on the airport estate with a future scenario of having
the NRP infrastructure in place. This was undertaken by using specialised
computer software programs to model the two situations and then
comparing the results. Appropriate mitigation measures were then identified.

Additional information on clearing and construction of the new runway and
associated infrastructure can be found in Section 6.

Key findings from investigations into wetlands across the NRP include:
19 priority wetlands were identified in and around the NRP, comprising
sumplands and damplands of the Mungala consanguineous suite. In total,
the boundaries of these wetlands cover 191.5 hectares, of which 97.6
hectares is within the NRP.
The clearing of the NRP and construction of infrastructure will result in
the unavoidable loss of 79.8 hectares across seven wetlands considered
commensurate with Conservation category wetlands and 17.8 hectares
of 12 wetlands considered commmensurate with Resource Enhancement
category wetlands.

Key findings from investigations into stormwater across the New Runway

Project area include:
Sections of the NMD and SMD are required to be realigned to facilitate
the safe operation of the new runway and to provide adequate drainage
capacity. The design of the drainage network will cater for one per cent
annual exceedance probability (100 year) events and will include water
flow through Munday Swamp.
Flood modelling indicates that any flooding as a result of the proposed
stormwater infrastructure system changes, will not result in an increased
risk of harm or damage to property on, or off the airport estate.
Changes to surface water and groundwater affecting Munday Swamp will
be within the tolerance levels of the swamp’s flora and fauna.
For flows larger than the one exceedance per year storm event, there will
be an increased volume of water flowing into Munday Swamp. Potential
scouring of the Munday Swamp base and the banks by the water draining
through the swamp will be managed by the design of the proposed
pollution capturing basins, an infiltration basin and measures to control
the velocity of water flow. These measures will be designed to reduce the
velocity of the water before it enters Munday Swamp.
Construction activities that result in a risk of mobilising sediment, acid
sulfate soils and other contaminants into Munday Swamp will be managed
through the design process and via the implementation of a Construction
Environmental Management Plan (CEMP). Where the same risks are expected
post construction, they will be addressed in the detailed design work.
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Water resources management

is currently managed under six
separate acts in Western Australia
by the State Department of Water
and Environmental Regulation. The
Rights in Water and Irrigation Act
19714 (RIWI Act) establishes the
legislative framework for managing
and allocating water resources

in Western Australia and is most
relevant to activities on Perth
Airport. Being on Commonwealth
land, activities on the estate are
exempt from licensing under the
RIWI Act.

State Planning Policy 2.9 - Water
Resources, is the overarching sector
policy and State Planning Policy 2 -
Environment and Natural Resources,
provides clarification and additional
guidance to decision-makers when
considering water resources in
land-use planning strategies. The
objectives of these policies are to:
protect, conserve and enhance
water resources that are
identified as having significant
economic, social, cultural and/or
environmental values,
assist in ensuring the availability
of suitable water resources to
maintain essential requirements for
human and all other biological life
with attention to maintaining or
improving the quality and quantity
of water resources, and
promote and assist in the
management and sustainable use
of water resources.

Where applicable, guidance is taken
from the state planning policy
when designing and managing the
hydrology on the airport estate.

The environmental impacts

from changes to hydrology on
Commonwealth land are covered

by the Commonwealth Environment
Protection and Biodiversity
Conservation Act 1999 (EPBC Act).



At a Commonwealth level, wetlands can be recognised
as being of international importance (Ramsar wetlands)
or national importance. There are no wetlands of
international importance at Perth Airport. Nationally
important wetlands are listed in the Directory of
Important Wetlands in Australia, an online inventory first
published in 1993, which acts as a knowledge base and
tool for wetland managers. Although Ramsar wetlands
are specifically protected under the EPBC Act as a
matter of national environmental significance (MNES),
nationally important wetlands do not have any specific
level of statutory protection. There are 120 wetlands in
Western Australia recognised in the Directory; of those,
eight occur on Commonwealth land and one occurs at
Perth Airport; the ‘Perth Airport Woodland Swamps’.
The Commonwealth mapping and description of the
Perth Airport listing refers to 23 hectares of remnant
woodland areas to the east and south of the main
runway, covering Munday Swamp, Runway Swamp and
Link Road Swamp (Department of the Environment and
Energy 2019). However, the State mapping associated
with the Directory listing has recently been updated,
with a broader interpretation of the extent of wetlands
associated with the listing. Current Department of
Biodiversity, Conservation and Attractions (DBCA)
mapping includes approximately 455 hectares of the
Airport Estate as part of the Directory listing.

Additional legislation relating directly to Munday Swamp
is the State Aboriginal Heritage Act 1972 (AH Act),
which lists the swamp as an Aboriginal Site. A Section 18
submission to conduct various site works including work
required to manage stormwater impacts to Munday
Swamp was submitted in June 2017 and subsequently
approved by the State Government in May 2018. This is
described in Section 16.

10.4 Methodology
10.4.1 Wetland mapping and evaluation

In Western Australia the term ‘wetland’ is used to refer to
areas that are permanently, seasonally or intermittently
waterlogged or inundated with water (DBCA 2019a).
Wetlands are not always naturally occurring, some can
be artificially created, and the water occupying wetlands
can be either fresh or salty, and flowing or still (DBCA
2019a).

The wetlands found within Western Australia have been
mapped at varying scales. Perth Airport is located on
the Swan Coastal Plain (SCP), where detailed mapping
has been undertaken at a scale of 1:25,000 (DBCA
2019a). The Geomorphic Wetlands Swan Coastal Plain
(GWSCP) dataset is accepted by Western Australian
planning and regulatory bodies (e.g. Environment
Protection Authority (EPA)) as the primary dataset

for wetlands within the region. This mapping was
originally compiled by Hill et al. (1996) and is modified
by the DBCA (as the current dataset custodian) as new
information becomes available.

10 Wetlands and Hydrology

Each wetland within the GWSCP dataset has been
evaluated and assigned a management category that
provides guidance on how these wetlands should

be managed and protected (Table 10-1). The three
management categories used are Conservation (CCW),
Resource Enhancement (REW) and Multiple use.

Management

Category Description Management objectives

Conservation Wetlands Highest priority wetlands.

CCW hich s ort L
( ) W I uppor Objective: to preserve
a high level of o
; and protect the existing
attributes and )
) conservation values of the
functions.
wetlands.
No development or
clearing is deemed
appropriate. Any activity
that may lead to further
loss or degradation is
inappropriate.
Resource Wetlands Priority wetlands.
Enhancement which may L
tive: ,
(REW) have been Objective: manage
; restore and protect
partially towards improving their
modified but I ) proving I
: conservation value. Have
still support )
: the potential to be restored
substantial )
) to Conservation category
ecological )
) by restoring wetland
attributes and )
) function, structure and
functions.

biodiversity.

Wetlands with
few remaining

Use, development and
management should be

Multiple use

important considered in the context
attributes and of ecologically sustainable
functions. development and best

management practice
catchment planning
through landcare.

Table 10-1 Management categories and objectives for
wetlands on the SCP

Source: Table adapted from DBCA 2017a.

The GWSCP dataset includes large portions of the airport
estate mapped variously as CCW (228 ha), REW (265
ha) and Multiple use (651 ha) management category
wetlands. However, mapping for the airport is somewhat
outdated, with many of these areas now cleared and
occupied by airport infrastructure. In response to this
within the NRP additional work has been undertaken to
validate the current GWSCP mapping and evaluation
categories as a basis for assessing potential impacts to
wetlands. There is no current guidance for SCP wetland
identification and delineation methodology, however
DBCA provides advice that determination of presence/
absence or mapping of wetland boundaries should
consider hydrology, hydric soils and wetland vegetation
(DBCA 2017b).
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Geomorphic boundaries of the wetlands intersecting
the NRP project boundary have been confirmed
through interrogation of historical aerial imagery,
vegetation mapping, surface contours and information
on hydrology. Wetland vegetation has been recently
mapped across the airport site. Information on current
wetland hydrology available to support the mapping and
evaluation exercise included:

Mapping of flood inundation areas for modelled rainfall

events of varying magnitude.

Mapping of seasonal high groundwater levels for the

regional superficial aquifer.

Various bore logs suggesting absence of potential

perching layers.

Inundated or waterlogged landform units completely
devoid of native vegetation were assumed to represent
Multiple use wetlands and further work was not
undertaken to refine geomorphic boundaries of these
wetlands. Multiple use wetlands are not considered
priority wetlands as they are highly modified and

retain few or no important attributes or functions
(DBCA 2017a). As such, impacts to these wetlands

are generally not considered in impact assessments in
Western Australia as they are not defined as significant
ecosystems (EPA 2018). On this basis no further work
was considered necessary to refine the boundaries

of wetlands with a Multiple use classification and

these wetlands have not been included in the impact
assessment analysis undertaken for the NRP. In the
context of Significant Impact Guideline 1.2, Multiple use
wetlands are not likely to be sensitive or vulnerable to
impacts and are not rare, endemic, unusual, important or
otherwise valuable. This approach is therefore consistent
with Commonwealth guidance on assessing impacts to
the environment on Commonwealth land.

DBCA have published A methodology for the evaluation
of wetlands on the Swan Coastal Plain, Western Australia
which provides guidance on assigning an appropriate
management category to a wetland. This methodology
has been used to determine an appropriate management
category (i.e. CCW or REW) for the wetlands within the
NRP. The evaluation of wetlands is based primarily on
their attributes and functions, independent of decisions
regarding protection and management of the wetlands
(DBCA 2017a).
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To inform assessment of potential indirect impacts to
wetlands outside of the NRP boundary, the current
GWSCP dataset has been adopted as the basis for
identification of wetland values. In recognition of the
previously extensive nature of the Perth Airport wetland
systems and given the extent of previous development
within wetland areas, this dataset has been clipped to
current wetland vegetation extent to provide a more
accurate indication of wetland areas with remaining
ecological attributes and functions (i.e. consistent with an
REW or CCW). Wetland boundaries can extend beyond
remaining wetland vegetation, however this approach
was considered the most appropriate in the absence
of updated wetland mapping across the entire airport
estate. Where the DBCA dataset indicated Multiple use
wetland areas but vegetation mapping suggests the
presence of wetland vegetation units in Degraded or
better condition, these areas have conservatively been
displayed as REW areas. This mapping of wetlands
within the Perth Airport boundary but outside the NRP
should be considered indicative only.

Munday Swamp is a CCW located on the northern
boundary of the NRP. In response to its recognition
as a high value wetland in 2017 surveys and studies
were undertaken to define wetland characteristics of
Munday Swamp, with a focus on wetland vegetation,
flora and fauna. This provided a description of key
ecological values of the wetland and the processes
supporting these values. This information was combined
with bathymetry and modelling of the current extent
and duration of inundation in order to inform impact
assessment.
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10.4.3 Stormwater Terminology least once per year and similarly a 1 per cent annual
exceedance probability indicates that the rainfall

event has a 1 per cent chance of occurring at least
once a year. The smaller the percentage annual
exceedance probability nominated, the larger the
storm will be, as it is likely to occur less often. This is
the opposite to the terminology that has historically
been used. For example, the largest storm event that
Perth Airport designs for is the 1 per cent annual
exceedance probability which historically has been
referred to as the 1-in-100-year average return period.

The terms “average recurrence interval” and “average
return period” have historically been used to describe
the frequency of storm events. They are not technically
correct and have created confusion among decision
makers and the public for inferring that once an event
has occurred, for example a 1-in-100-year storm, that
this magnitude of event will not occur again for that
specified period. Events can, and do, occur in clusters.
Flood events generally are random occurrences and the
period between exceedances of a specific nominated
event is usually random. An exception to this terminology is for storm events that
are likely to occur at least once per year. The terminology
for these is “Events per Year” (EY). For example, a 1EY
storm is likely to occur at least once per year. This MDP
will use the terms “annual exceedance probability”

(AEP) and “Events per Year” (EY) as recommended by
the ARR document. The ARR document is a national
guideline that can be used for the estimation of design
flood characteristics in Australia and is published and
supported by the Australian federal government.

The 2016 edition of Australian Rainfall and Runoff (ARR),
which is used by the stormwater industry to provide
information relevant to design flood estimation (an
extract is provided in Figure 10-1), has addressed

this issue by recommending that the term “annual
exceedance probability” (AEP) be used. This is

defined as the probability of an event being equalled

or exceeded within a year. For example, a 10 per cent
annual exceedance probability indicates that the

event has a 10 per cent chance of occurring at

Frequency Descriptor

6 99.75 1.002 017
. 1. .
Very Frequent 4 9817 02 0.25
3 95.02 1.05 0.33
2 86.47 116 0.5

Frequent

Rare

Very Rare

0.02

Extreme

PMP
PMPDF

Figure 10-1 Australian rainfall and runoff preferred terminology
Navy border indicates preferred terminology while shading is acceptable depending on use
Source: Australian Rainfall and Runoff (2016)
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The concept for Perth Airport’s stormwater design
criteria relating to airside infrastructure is to protect

all runways and taxiways from a 1 per cent annual
exceedance probability storm event. Implementing that
concept across the estate means that flood water on the
airport estate would only be a limiting factor for aircraft
movements in extreme rainfall events.

Stormwater flood modelling has shown that the existing
NMD and SMD network floods during a 10 per cent
annual exceedance probability storm event. To protect
the new and the existing runways and taxiways, an
upgrade of the main drainage networks is required
across the estate, however the NRP will only form part
of that upgrade. The main drain infrastructure will be
developed to provide the capacity to cater for rainfall
runoff from the estate and to meet inflows and peak
storage requirements from upstream sources, to the
same values that existed in 1997 when management of
the airport was privatised. This will help to ensure that
Perth Airport does not increase the risk of flooding
downstream of the estate boundary due to any
aeronautical or non-aeronautical developments being
undertaken. This is consistent with the commitments
described in the Perth Airport Master Plan 2014, and
Perth Airport Master Plan 2020.

Most of the new infrastructure will be in the form of
larger open channels and new stormwater storage areas.
The storage areas will temporarily store water until the
downstream network has capacity to drain the stored
water. The channels and the detention areas will all have
the capacity to handle a 1 per cent annual exceedance
probability storm event based on 1997 external peak
inflow rates, as well as the runoff from existing and
planned developments on the estate as described in the
Perth Airport Master Plan 2014, and Perth Airport Master
Plan 2020.

The level of the base of the NMD and SMD at the
upstream and downstream boundaries only allow

for the drains to have relatively flat gradients within

the estate. The original alignments of the NMD and
SMD were created in the low areas of the estate, but
the new alignments will require some construction to
occur ‘uphill’ from the low areas resulting in depths

to the bottom of the drains from the surface being
greater within the estate than at the airport boundaries.
Therefore, there will be sections of the drains that

are deeper and wider than needed for conveying the
stormwater, but advantage is taken of this by using the
channels as in-line storage during larger storm events.
Where possible, this will be achieved by controlling flows
at culverts under road crossings so that water on the
upstream side is higher than on the downstream side. In
the absence of a road crossing at a suitable location, a
weir will be built.
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Perth Airport monitors water quality in the NMD and
SMD at their upstream and downstream boundaries.

The stormwater contains the expected pollutants from
an urban and former farmland catchment. There is no
specific surface water pollution issue in the NRP area that
Perth Airport is currently required to manage apart from
the standard stormwater industry issues dealt with as part
of Water Sensitive Urban Design. Per- and poly-fluoroalky!
substances (PFAS) are discussed in in Section 9.

The concept for the design of the main drains on the
estate is to construct the drains as open channels and
vegetate them, to create Living Streams. The aim is to
provide a healthy ecosystem for microbes to perform
bioremediation and biotransformation of environmental
pollutants such as hydrocarbons (e.g. oil), nutrients, and
various metals.

Stormwater assessment for the airport estate has been
undertaken as part of the Perth Airport Master Drainage
Strategy 2017 update (MDS). Three of the scenarios
assessed for the MDS are relevant for the NRP. They are:
‘Existing’ situation scenario (developments and surface
levels) on the airport estate (as at February 2016),
NRP scenario (‘Existing’ situation with NRP
infrastructure constructed), and
‘Ultimate’ scenario (developments and surface
levels based on future planned land uses for both
aeronautical, with NRP infrastructure, and non-
aeronautical).

Specialised computer software programs were used to
create a model of each scenario. The output information
includes flow rates, flow depths, areas of surface
flooding, flood depths, water velocities and at some
locations on the airport estate, the time of inundation
has also been provided.

The modelling results of the first two scenarios were
used to assess the impacts of the NRP, and the last
scenario was used to check that the NRP design would
not negatively impact on future concept plans for
aeronautical and non-aeronautical developments across
the estate.



The process used for computer modelling of stormwater
on the airport estate was to divide the estate into
approximately 350 catchments and calculate the
stormwater generated by the rain falling on those
catchments. This was undertaken with a computer
software program called XP-RAFTS. The information
output from that computer program was used as input
to another computer program called TUFLOW. This
computer program then calculated flow rates, velocities
and depths within open channels and pipes. The
TUFLOW program divides the estate into a four-metre
grid to determine where overland flow inundation may
occur if flow exceeds the drainage network capacity.

Calculating the amount of rain falling on the catchments
using specialised computer software programs is
normally undertaken using industry standard rainfall
patterns. The Master Drainage Strategy (MDS) models
utilise a specifically created rainfall pattern that is based
on, and consistent with industry standard patterns.

The modelling process described in the ‘Stormwater
Computer Modelling’ section is standard stormwater
industry practice, however there are various specialised
computer programs available to undertake stormwater
modelling other than the ones used for the MDS.
Computer programs that calculate rainfall runoff

from catchments use hypothetical rainfall data.
Hypothetical rainfall is a pattern of rain related to time,
and mimics actual rainfall to a degree, by having the
intensity increasing quickly and then trailing off slowly.
Hypothetical rainfall patterns can be calculated for any
location in Australia based on information in the ARR
guidelines and are created using historical Bureau of
Meteorology rainfall data.

Normally a range of rainfall patterns are used that

differ in the length of time that the rain is falling. The
computer programs run a series of standard industry
rainfall durations ranging from five minutes up to 72 hours
and the duration that produces the largest flow rate, or
volume of water, is referred to as the design (or critical)
storm. The design storm, when assessing maximum flow
rates for determining pipe or open channel sizes for
example, will normally be different than the design storm
used when assessing the stormwater storage elements
such as detention basins. This is because peak intensity of
the rainfall is important for the former, while total volume
generated by the storm is important for the latter.
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The MDS uses a single rainfall pattern per recurrence
period instead of a range of standard patterns.
Preliminary modelling work on the MDS used several
standard rainfall pattern durations (ranging from

15 minutes through to six hours). Results from these
preliminary model runs indicated that the critical
duration for flooding in the study area was associated
with storms of around two to four hours duration,

which is consistent with urban catchments, and that

the volume of the broader rainfall weather system that
this storm falls within is also important. This catchment
behaviour can be attributed to the generally ‘flat’ grades
within the study area in combination with hydraulic
controls provided throughout the system (An example
of a hydraulic control is a pipe under a road that can
restrict flow and store water in the drain upstream of the
pipe. The size of the pipe then controls the flow rate).

Based on the preliminary modelling results, the total
rainfall volume was generally found to be a significant
factor governing the extent and duration of flooding

as well as the peak intensity of the rainfall pattern

being used. The degree of flooding in the study area is
therefore largely driven by the available flood storage as
well as the capacity of the flow paths.

An analysis of historical rainfall records from the
Bureau of Meteorology rain gauge at Perth Airport,

in conjunction with a review of the preliminary model
results, indicated that a rainfall burst duration of three
or four hours was critical in terms of peak water levels
in the detention storages on the airport estate. Since
the total rainfall volume is of significance, an embedded
design storm approach was taken, where a shorter
duration standard rainfall pattern was embedded
(added) into a longer standard rainfall pattern and used
for the MDS modelling.

The final design storm considered appropriate for the
assessment was created by embedding a standard
three-hour rainfall pattern into a standard 12-hour rainfall
pattern beginning at the four-hour point. This embedded
rainfall pattern has been used for all recurrence events
that have been modelled for the MDS. These are the

one event per year and the 10, 2 and 1 per cent annual
exceedance probability storms.

This embedded design storm combines the critical peak
flow duration for the catchment with additional volume
considerations relevant for the numerous flood detention
storages throughout the airport estate.
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Groundwater modelling was undertaken specifically for
the new runway project to assess impacts caused by
infrastructure changes. The modelling was undertaken
using a specialised computer software program called
Visual MODFLOW. The models set up were:

NMD and SMD Model, and

Pavement Model

The modelled area is 4.5 kilometres wide (approximately
east-west) and 6.0 kilometres long (approximately
north-south). The modelled area was aligned
approximately with the prevailing groundwater flow
direction which is generally north-west. The modelling
extent was set to ensure that the model boundaries
would be at distances outside the influence of
groundwater changes that might occur due to the NRP.
As part of the model set up, more detailed information
was set up to focus on specific areas of interest such as
the Northern Main Drain and Southern Main Drain.

10.5.1.1 Regional context

The SCP lies within the South West Botanical Province
of Western Australia, one of the 34 Global Biodiversity
Hotspots (Conservation International 2007). It has
previously been suggested that the origin and features
of wetlands on the SCP are globally unigue and distinct
and are not represented elsewhere (Semeniuk and
Semeniuk 2001).

Historically there has been significant loss of wetlands
on the SCP. The wetlands are subject to a high level of
anthropogenic activities, and this is a major contributor
to the degradation and loss of these wetlands (Hill

et al 1996b). Not only is degradation to wetlands
influenced by human induced land use activities such
as urban development and agriculture, wetlands are
also impacted by climate change (DBCA 2017). Higher
than average temperatures, a drying environment

and reduced average winter rainfall and runoff are
detrimentally impacting the wetlands of the south-
west (EPA 2007). EPA (2004) have estimated that
approximately 80 per cent of wetlands on the SCP have
been lost, and of the remainder, only 15 per cent are of
high ecological value (CCWs). Multiple use category
wetlands make up approximately 72 per cent of
wetlands on the SCP (DBCA 2019a).

Remaining wetlands within the Perth Airport estate have
also been subject to disturbance over time and changes
to hydrology which have impacted wetland values. Major
drainage lines have been constructed, redirected and
upgraded to manage surface water flows and shallow
groundwater tables affecting development of the

site; as well as to convey stormwater from large urban
catchments upstream of the airport estate through to
the Swan River.
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Wetlands on the SCP vary in a number of characteristics
including size, shape and hydrology as a result of their
physical setting and development processes (DBCA
2017). Semeniuk (1988) proposed a system of grouping
wetlands on the SCP with common features such as
geomorphic setting and origin, labelling these similar
wetlands ‘consanguineous’. On the SCP there are 62
recognised consanguineous wetland suites.

The Perth Airport lies within the ‘Mungala’
consanguineous suite. DBCA (2017a) has reported that
the Mungala suite covers approximately 26,000 hectares
of wetlands. Of that, the wetlands within the Perth
Airport cover approximately 1143 hectares. The Mungala
suite wetlands occur within the transition between the
Bassendean Dunes and Pinjarra Plain landform units,
above a complex of sands, clays, silcrete and laterite
(Semeniuk and Semeniuk 2001). Wetlands lie along
depressions at the distributary ends of the creeks or
adjacent to intermittent disconnected drainage channels
(Hill et al 1996). Within the Mungala consanguineous
suite 12.6 per cent of wetlands are assigned to the CCW
management category (DBCA 2017a).

10.5.1.2 New Runway Project Wetland Boundaries

The NRP boundary includes 257.5 hectares mapped as
wetland in the current GWSCP dataset, 88 per cent of
the total NRP area. Of this 681 hectares is mapped as

a CCW and 49.4 hectares as REW, with the remainder
mapped as Multiple use wetland (Figure 10-2).

As a result of the remapping process described in
Section 10.4.1, undertaken for the purpose of assessing
impacts of the NRP, 19 potential REW or CCWs were
identified in and around the NRP, in addition to Munday
Swamp. In total, the boundaries of these wetlands cover
191.5 hectares, of which 97.6 hectares is within the NRP
(Figure 10-3). Table 10-2 provides a summary of each of
these wetlands. Although wetlands 2, 8 and 14 do not
intersect the NRP they have been included because they
directly adjoin other wetland areas that do intersect the
boundary.

Further information on the values and attributes of these
wetlands is provided in the following sections.
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Figure 10-2 Geomorphic Wetlands on Perth Airport estate
Source: ELA 2019
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Total area Proposed

ID Type* (ha) Historical status Current status category
1 Lake 331 Munday Swamp is described in Section 10.5.2 CCW
2 Dampland 129 Part of a system of more extensive REW

inter-connected wetlands.

3 Dampland 124 Part of a system of more extensive Remaining vegetated portions with varying CCW
inter-connected wetlands. vegetation condition dissected at multiple
locations by the Northern Main Drain.

4 Sumpland 77 Part of a system of more extensive REW
inter-connected wetlands.

5 Dampland  10.8 Part of a system of more extensive Large portions have been cleared and CCW
inter-connected wetlands. hydrological connections with wetlands
to the south have been disrupted by
construction and upgrades of the NMD.
This portion represents wetland vegetation
remaining in largely Excellent condition
directly adjoining Munday Swamp.

6, 7, Sumpland 0.5;1.4; Located along a former long linear Linear wetland/ drainage line has been REW

8 29 wetland/ natural drainage line dissected by infrastructure forming distinct
running north-south. degraded sumplands.

9, Dampland 0.3;3.2 Previously comprised part of an Small remnants of dampland vegetation. REW

10 extensive sumpland system linking to  Now surrounded by extensive cleared areas
wetland 11. to the east and infrastructure to the west.

n Sumpland 12.0 Very eastern end of a previously Now bounded by infrastructure to the west. CCW

extensive sumpland which had
been identified as a highly ranked
sumpland (No 73 in Hill et al 1996).

12 Sumpland 10.0 Part of the same geomorphological Now hydrologically disconnected from CCwW
unit as Wetland 13. Wetland 13 by the Southern Main Drain.

13 Sumpland 432 Extensive area previously mapped Sumpland and dampland vegetation units CCW
as distinct sumpland and dampland  grade into one another without separation
basins (No 80, 113, 126 in Hill et al and as such have been remapped as one
1996); recognised as regionally extensive wetland.

significant high value wetland areas
in various studies and reports.

14 Sumpland 0.5 Part of the same geomorphological A small area of lower quality vegetation REW
unit as Wetland 13. separated by a road.
15, Dampland 10.8; 0.8 Part of the same geomorphological Mapped as a separate wetland for REW
16 unit as Wetland 13. evaluation due to the degraded nature of
vegetation.
17 Sumpland or 26.0 Recognised as a regionally significant Geomorphic unit still largely intact. CCW
Dampland high value wetland in various studies

and reports (Hill et al 1996).

18 Dampland 1.2 Previously a more extensive Small remnant of dampland vegetation REW
dampland. surrounded by clearing and other disturbance.
19  Artificial 1.8 Former sand quarry. Kwenda Marlark Wetland - an artificial REW
Lake wetland created to receive stormwater

runoff, rehabilitated over the past 10 years
including an annual planting program.

Table 10-2 Wetlands intersecting the NRP
Source: ELA 2019
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10.5.1.3 Geomorphology and wetland processes

Geomorphology of the NRP wetlands have been
significantly altered through filling of whole wetlands
and parts thereof, and the introduction and rerouting of
major open drainage structures, such as the Northern
Main Drain and Southern Main Drain.

Wetland hydrological processes have been inferred
through vegetation mapping combined with an estate-
wide groundwater and surface water models. A study

in 2015 investigated the presence/absence of claypans/
layers which may underlay the surficial sands in the
various wetland areas around the Airport estate. A
number of sites within the NRP were assessed which did
not provide any indication of confining layers within 1.5
m of the surface. It is therefore assumed that wetlands
within the NRP are a reflection of the regional superficial
groundwater table rather than perched systems.

Analysis of long-term monitoring well data shows a
steep decline in groundwater levels across the Belmont
area in the late 1950’s and 1960’s due to the installation
of drains, followed by generally steady groundwater
levels between the 1960’s and today. The drains (such
as the Northern and Southern Main Drains) generally
constrain the maximum groundwater level. The
groundwater regime of wetlands within the NRP have
therefore likely experienced significant historical drying
from the 1950’s and is now controlled by the inverts of
and proximity to the Northern and Southern Main Drains
(as well as a number of other minor drains).

All wetlands were assessed as occurring within basin
landforms and vegetation unit mapping has been used
to ascribe a type to the wetlands (seasonally inundated
sumpland or seasonally waterlogged dampland), apart
from wetland 19 which is a constructed wetland and
wetland 1, Munday Swamp (described further in Section
10.5.2).

Whilst much of wetland 13 has previously been mapped
as dampland, close inspection of topography, vegetation
mapping and aerial imagery suggests that these areas
are a continuation of basin formations hosting sumpland
vegetation to the north and as such have been mapped
as part of this sumpland.

10.5.1.4 Wetland vegetation and habitat

The wetlands within the NRP form part of a mosaic

of wetland and bushland areas covering the eastern
and south eastern side of the airport estate. At a
regional scale, Perth Airport remnants have previously
been included in mapping of draft regional ecological
linkages (Del Marco et al 2004). At a local scale,

the NRP is fragmented by cleared areas, tracks and
constructed drains.

Vegetation within the NRP wetlands varies from
Degraded to Excellent, with the majority of vegetation
in Very Good or Excellent condition (70 per cent).
This suggests that current hydrological regimes, albeit
modified are largely sufficient to support the floristic
diversity of the wetlands. It is possible that vegetation
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assemblages have altered over time to reflect a drier
hydrological regime and some previous wetland areas
may still be transitioning to reflect more terrestrial
ecosystems. Though much of the NRP was used as
farmland until the Commonwealth purchased it in the
1980’s, it appears from current vegetation condition
mapping that wetland vegetation in the south of the
NRP either remained relatively intact (likely due to
restricted seasonal access) or has recovered well due to
the inherently robust nature of wetland systems.

The vegetation of the NRP wetlands is representative

of the Southern River complex (Webb et al. 2016), of
which only 14 per cent remains in the Perth Metropolitan
Region (DBCA 2019b). Within this region, only 0.75

per cent of this complex is within lands secure for
conservation (DBCA 2019b). Wetland 11 supports an
occurrence of a State listed threatened ecological
community: Forests and woodlands of deep seasonal
wetlands of the Swan Coastal Plain (Vulnerable). No
other threatened or priority ecological communities have
been mapped within the NRP wetlands.

Two Commonwealth and State listed flora species are
known to occur within the NRP wetlands; Conospermum
undulatum (VMulnerable) and Macarthuria keigheryi
(Endangered). Ten State Priority species were recorded
in the NRP wetlands. Table 10-3 outlines the wetland/s
each of the significant flora species was recorded in. No
significant flora were recorded in wetlands 2, 6, 7, 8, 9, 14
or 16.

Conservation  Wetland

Flora species status number
Conospermum undulatum T 112,17
Macarthuria keigheryi T 12,13,17
Johnsonia pubescens subsp. Py 17
cygnorum
Byblis gigantea pP3 17
Jacksonia gracillima pP3 3,5,1,13,19
Platysace ramosissima P3 12
Myriophyllum echinatum pP3 5
Schoenus benthamii P3 m,17,19
Schoenus pennisetis pP3 3,501
Ornduffia submersa P4 1,12,13
Stylidium longitubum P4 4,13
Verticordia lindleyi subsp. P4 3,5,10, 11,12,
lindleyi 13,15,17,18

Table 10-3 Significant flora species recorded within NRP
wetlands

Source: ELA 2019

The NRP wetlands also provide habitat for a number

of fauna species. Damp heaths provide dense cover

for birds, including a suite of birds that are otherwise

in decline in the Perth region. The Splendid Fairy-wren
and White-browed Scrubwren are considered to survive



poorly in the Perth area by Davis et al. (2012) but remain
common at the Airport Estate (Bamford Consulting
Ecologist, 2019). Damp heaths also provide cover

for the State listed Priority species Quenda (Isoodon
fusciventer) and the persistence of these species may
depend upon this sort of shelter. The seasonally damp
soils are also the most likely habitat within the NRP to
support short range endemic invertebrates. Invertebrate
assemblages in general are poorly documented and

as such undescribed species could occur (Bamford
Consulting Ecologist, 2019).

Inundated areas support seasonal breeding by frogs.

A rich frog assemblage has been noted at the airport,
including some species that are usually absent or very
uncommon on the SCP. The Hooting Frog and Lea’s
Froglet are unusual records for the Swan Coastal Plain in
the Perth area. Munday Swamp has also been shown to
support a distinct assemblage of aquatic invertebrates,
with one south-west endemic species (freshwater
isopod Paramphisopus palustris) recorded in 2017 and
others previously recorded. The Kwenda Malark wetland
was also found to have a generally similar functional
composition to natural wetlands (WRM 2017).

Long-necked tortoises are also abundant in wetlands
around the airport estate including Munday Swamp.
Munday Swamp supports a high fauna diversity

and provides connection to downstream drains via

a drainage network which ultimately connects to

the Swan River, facilitating a fauna corridor. Drains
provide a network along which fauna such as long-
necked tortoises, aquatic invertebrates and fauna
associated with riparian vegetation can move through
the landscape. Mosquitofish have been noted as very
abundant in these drains and may be having an effect on
aquatic fauna (Bamford Consulting Ecologist, 2019).

The species Rakali is present in the area but probably
restricted to permanent wetlands along Abernethy
Road (e.g. Ollie Worrell Reserve), with seasonal dispersal
into Munday Swamp and along the northern main drain
(Bamford et al. 2017). Drains may provide connectivity
for Rakali between the Abernethy Road wetlands and
the Swan River.

Seasonally inundated areas within wetlands 4, 8, 11,
12,13,14, and 17 support Banksia littoralis, a key food
source for the Commonwealth-listed species, Carnaby’s
Black Cockatoo (Calyptorhynchus latirostris), which
forages throughout the estate. The Forest Red-tailed
Black Cockatoo (Calyptorhynchus banksii naso,
Commonwealth listed), also present in the NRP, may
also use occasional Marri trees within the NRP wetland
areas as a food source.

The fauna of Perth Airport in general is typical of the
eastern Swan Coastal Plain, however due to extensive
clearing in the area surrounding the airport there are
few, if any examples of comparable faunal assemblage
nearby (Bamford Consulting Ecologist, 2019). Refer to
section 12 for further detail on the fauna values of the
NRP area.
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10.5.1.5 Wetland cultural, scientific and
educational values

The land on which Perth Airport is situated forms part
of the traditional network of communication routes,
meeting places and camping sites of the Noongar
people. To date, a number of archaeological and
ethnographic sites have been identified on the airport
estate. Munday Swamp is considered one of the more
important wetlands on the SCP, in part for its cultural
heritage values (as detailed in the listing advice for
the Directory of Important Wetlands). The registered
ethnographic site (3719) is classified as a ceremonial,
mythological, hunting and camp ground and noted for
its plant resource values. The Site is also listed as an
artefact scatter, indicating that archaeological material
has been recorded. More information is presented in
Section 16.5.2. Perth Airport has committed to maintain
continued access to Traditional Custodians to Munday
Swamp for traditional activities including hunting for
turtles.

A number of ‘Other Heritage Places’, some of which may
overlap with wetland areas, are detailed in section 16.5.2.

Scientific and educational value of the NRP is limited as
it is located within airport land where access is restricted.
The constructed Kwenda Malark wetland is accessible

to the public and is used for community conservation
education purposes including an annual Night Stalk and
school tree planting program.

10.5.1.6 NRP wetland evaluation

According to DBCA mapping, all 19 wetlands in and
around the NRP meet at least one preliminary criteria
under the DBCA Methodology for the evaluation of
wetlands on the Swan Coastal Plain, Western Australia,
which automatically assigns them to the CCW category,
being inclusion on the Directory of Important Wetlands
in Australia.

Wetlands 1, 3, 5, 11,12, 13 and 17 are dominated by
vegetation in good or better condition and have been
identified as regionally significant vegetation in Bush
Forever (site 386). Of these, wetlands 11, 12, 13 and 17 also
support confirmed occurrences of a listed Threatened
flora species (either Conospermum undulatum or
Macarthuria keigherii) and wetland 11 supports an
occurrence of a State listed threatened ecological
community: Forests and woodlands of deep seasonal
wetlands of the Swan Coastal Plain (Vulnerable).

Secondary evaluation was considered appropriate

for the smaller or degraded wetland areas 2, 4, 6-10,
14-16, 18 and 19, to confirm whether these areas are
commensurate with CCW status. As the result of this
process, it was considered that these wetlands are

more consistent with REW management category,
meaning these are wetlands which may have been
partially modified but still support substantial ecological
attributes and functions. Figure 10-4 shows the
remapped wetland boundaries and proposed evaluation.

Volume B: Environment, Heritage and Traffic Assessment
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Figure 10-4 Remapped Wetlands within and adjacent to the NRP
Source: ELA 2019
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Due to its recognition as a significant wetland and

Perth Airport’s commitment to its conservation and
management, specific work has been undertaken to
understand the attributes of and hydrological processes
supporting Munday Swamp.

Munday Swamp is a freshwater wetland with surface and
groundwater inflows. It falls within a larger area that is
mapped as a lake (permanently inundated basin) by the
DBCA. The swamp and its current inflows are shown in
Figure 10-7.

The surface water within the swamp is predominantly
an expression of the groundwater that generally flows
from east to west across the swamp area. With the
current cycle of decreasing rainfall, most of the swamp
now dries out over summer with areas of permanent
water shrinking to deeper pools in the central area and
exposed areas of mud.

Aerial photographic records show a drying trend over
the past 20 years. This may be related to the declining
rainfall experienced in the south-west of Western
Australia attributable to the climate shift which has
occurred since 1974,

Based on a 1953 aerial photograph, the swamp has
historically had direct inflows from the east as indicated
in Figure 10-9. The photograph indicates that both a
natural creek flow and an excavated channel existed, and
both were draining into the open water area in the north-
east part of the swamp. It is assumed that the catchment
for the excavated channel is now similar to the
catchment for the Water Corporation’s High Wycombe
branch drain: and similarly, the natural creek catchment
is now the catchment of the Water Corporation’s Macao
Road branch drain.

New Runway Project
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Munday Swamp also receives inflow from the NMD
catchment when there is rainfall slightly larger than a
one event per year storm. This inflow discharges into the
west side of the swamp to the open water area at the
southern end. Aerial photographs show that the location
of the flow path between the swamp and the NMD has
remained largely unaltered over the years. This is based
on comparing aerial photographs and ground-level data
which show this flow path is effectively the same as it
was when the airport was established in 1944, despite
some localised surface changes over the years and the
formalisation of the NMD channel.

Between 1968 and 1970, the Metropolitan Water Supply,
Sewerage and Drainage Board (now Water Corporation)
proclaimed the High Wycombe and the Macao Road
branch drains as declared main drains and assumed
control of their management. The flows now join prior

to draining under the Midland to Kwinana freight railway
line and then flow into the estate and down to Munday
Swamp. Part of the natural creek can still be seen on the
estate, and it is used as a high-flow overflow path for the
Macao Road branch drain. The old excavated drain that
entered the swamp is close to where the combined flows
do so today. These branch drain alignments and the
overflow path are shown in Figure 10-7.

Based on historical aerial photographs, the
swamp outlet appears to have been formalised
in the form of an excavated channel within the
swamp leading up to the outlet location from the
south-east as well as the installation of culverts
during the construction of a gravel track.

Volume B: Environment, Heritage and Traffic Assessment
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10.5.3 Stormwater Infrastructure

Perth Airport is located on the Swan Coastal Plain and
sits within two of the 30 major stormwater catchments
of the Swan and Canning rivers system. The NMD and
the SMD are two open-channel main drains that traverse

through the estate, draining two of those 30 catchments.

The NMD catchment (2,367 hectares) and the SMD
catchment (2,633 hectares) both extend from the top of
the Darling Scarp down to the Swan River. The airport
estate sits as close as 450 metres from the river and
makes up 43 per cent of the total NMD catchment and
39 per cent of the total SMD catchment. The stormwater
catchments are shown in Figure 10-6, with Figure 10-7
providing details of the existing drains in relation to the
NRP.

Upstream of the estate, the NMD catchment consists
primarily of residential areas, while the SMD catchment
is primarily residential but with an industrial area just
outside the estate to the east. Downstream of the estate,
the areas for both catchments are a mix of residential,
commercial and light industry. The estate consists of
aviation land uses plus commercial and light industrial.

Both the Perth Airport Master Plan 2014 and Perth
Airport Master Plan 2020 state that a Living Stream

is planned for the SMD, to provide water-quality and
water-storage improvements on the estate. This will also
be the concept for the NMD. The NMD and SMD open
channels will mimic the characteristics of natural streams
with suitable tree canopy, understorey and in-stream
vegetation. Local provenance vegetation is planned to
be used where suitable. Water quality improvement is
achieved by aquatic vegetation and natural biological
processes helping to oxygenate the water and

removing nutrients plus non-nutrient contaminants.

The development of Living Streams within the estate
supports the natural surface-water management and
control of peak flows, as well as improving water-quality
prior to discharge of the stormwater off the estate. They
also improve the general amenity of the area. Figure 10-5
is an example of what the existing sections of the SMD
that have been constructed as a Living Stream to date
will look like at maturity. The NMD will be constructed to
the same design or similar.

Figure 10-5 Southern Main Drain living stream design cross sections
Source: Syrinx Environmental (2014)
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Figure 10-6 Stormwater catchments at and surrounding the Perth Airport estate
Source: Perth Airport (September 2017)
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Figure 10-7 Existing drainage infrastructure
Source: Perth Airport (September 2017)

86 New Runway Project | Final Major Development Plan February 2021




The Water Corporation is
responsible for managing Perth’s
main arterial stormwater drainage
network, and local governments
manage the local networks

within their jurisdiction. Prior

to Perth Airport Pty Ltd taking
over management of the airport
in 1997, the Water Corporation
administered parts of the NMD
and SMD within the estate. Perth
Airport now manages these drains
within the estate, along with all
other stormwater infrastructure.

Perth Airport liaises with the Water
Corporation and surrounding local
governments about long-term
planning and proposed changes to
the NMD and SMD.

te——,
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The NMD is required to be realigned
for the NRP. The NMD drains

one of the 30 major stormwater
catchments of the Swan Canning
rivers system and has a catchment
upstream of the estate of 1,326
hectares. Stormwater modelling has
shown that the NMD will receive a
peak inflow of 8.2 cubic metres per
second for the 1 per cent annual
exceedance probability.

The NMD is currently an open
channel through the estate with
several non-public road crossings
over it. Within the estate, it drains
most of the Airfield Precinct, the
northern half of Airport Central
and all of Airport North. Much

of the existing alignment on the
estate was created by excavating
between natural low-lying

10 Wetlands and Hydrology

areas. The excavation work was
undertaken in two stages with the
initial work undertaken in 1945 and
the latter stage in 2003.

Figure 10-8 shows a 1944 aerial
image taken prior to any NMD
work being undertaken compared
to a circa 1946 aerial image taken
after the initial NMD works were
completed.

The second stage of NMD was
undertaken in 2003 as part of works
to realign the drain along Grogan
Road. From Grogan Road, the
alignment to the north was modified
through the low-lying areas to
connect to the first stage.

SugaPid g -

Afflecy gy

Airport
Central

and Circa 1946 aerial post Northern Main Drain construction

3
2
Current infrastructure 5
g
== NMD / Poison Guly . =
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T~ Source: Perth Airport (September 2017)
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10.5.6 Southern Main Drain

The SMD is also required to be
realigned as part of the NRP. The
SMD drains one of the 30 major
stormwater catchments of the Swan
Canning rivers system and has a
catchment upstream of the estate of
1,531 hectares. Stormwater modelling
has shown that the SMD will receive
a peak inflow of 10.9 cubic metres
per second for the 1 per cent annual
exceedance probability.

A 1974 historical aerial photograph
shows that at the south end of the
new runway, Crumpet Creek (the
name of the SMD upstream of the
estate) flowed into low-lying areas
of what was then farmland to the
south east of the existing main
runway (03/21); this is shown in
Figure 10-10. Following an expansion
of the airport by the Commonwealth
that began in 1979 to secure land for
the new runway, those areas are now
part of the airport estate.

To alleviate flooding within the
estate and provide a drainage outlet
for the Shire of Kalamunda (now
City of Kalamunda), the Shire of
Belmont (now City of Belmont),
the Commonwealth, and the

then Metropolitan Water Supply,
Sewerage and Drainage Board
(now Water Corporation) agreed
to construct the SMD through the
estate. Construction commmenced
in 1966 and was completed in 1971.
As the need has arisen, sections
have been piped to accommodate
runway and taxiway extensions as
well as new roads.

10.5.7 Existing Groundwater
Levels

The ‘NMD and SMD Model’ was used

to determine the groundwater levels

across the modelled area with the

Northern Main Drain and Southern

Main Drain on their existing

alignments. Two scenarios were

modelled:

» Existing Seasonal High
Groundwater Level, and

« Existing Seasonal Low
Groundwater Level.

The scenarios above provided a
baseline for assessing the impacts
of changes to the NMD and SMD
as well as the runway and taxiway
pavements.

In some locations along the existing
alignments of the NMD and SMD the
inverts are below the groundwater
level, depending on the time of

year. The inverts are generally

close to the groundwater level,
therefore as the seasons change

the drains will provide recharge to
the groundwater, and at other times
drain the groundwater.
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Figure 10-9 Circa 1953 aerial with Munday Swamp inflows
Source: Perth Airport
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Figure 10-10 Circa 1974 aerial with Southern Main Drain

Source: Perth Airport
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A concept design for stormwater infrastructure has been
completed as part of the Master Drainage Strategy 2017
update and includes the NRP’s concept design work.
Detailed design will be completed prior to construction.

There are several issues identified with having large open

drains within the airside area:
Wildlife - Groundwater discharge in the main drain
catchments means that flows occur for approximately
10 or 11 months of the year. This creates an environment
favourable to birds and other wildlife, which may
increase the risk of damage to aircraft and subsequent
harm to human life through a bird strike event,
Security - To ensure a secure airfield environment,
security needs to be considered where the drains cross
the airside boundary. This is normally in the form of
metal screens. Screens collect debris from relatively
small flows and need to be cleaned regularly to
maintain the flow capacity,
Maintenance - The flows provide nutrients for weed
growth and can carry silt and debris, which require
maintenance to have them removed. Having contractor
personnel and vehicles airside requires operational
as well as security processes, and can increase the
operational occupational health and safety risks
associated with people who do not regularly work in
an aviation environment, and
Aircraft Operations - Based on the limited
opportunities for a NMD alignment airside, the drain
would need to be located between the two taxiways
near the south end of Munday Swamp. Due to space
limitations in the area, maintenance is likely to require
closure of a taxiway which may disrupt aircraft
operations.

Given these constraints, the concept design has located
the main drains outside the airside area. The NMD will be
realigned to drain stormwater around the NRP area and
the SMD will be piped under the airside area on a new
alignment. They will both require stormwater storages as
part of the works which are also located outside of the
airside area.

The stormwater system for the new runway and taxiway
network will require pipes under the taxiways to connect
to local drains in the open (grassed) areas within the
airside area.

Approximately half of the NRP area drains north with the
majority of that flowing to the west of Munday Swamp
into the existing NMD. The balance of the northern half
of the NRP area will flow into the new NMD alignment.
The southern half of the NRP area will all drain to the
new SMD alignment.
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10.6.3.1 Open Channel

The proposed NMD realignment (shown in Figure

10-11) will consist of the drain being diverted north

along the eastern airside boundary into an infiltration
storage as shown in Figure 10-12. This segment will be

a combination of pipes and open channel. The existing
inflow point will be retained. Creating a new inflow point
would require the Dampier-Bunbury Natural Gas Pipeline
to be lowered, which is an expensive option and not
required for stormwa<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>