r

COMMONWEALTH DEPARTMENT OF

TRANSPORT AND REGIONAL
DEVELOPMENT

Hazards and Risks

Proposal for a Second Sydney Airport
at Badgerys Creek or Holsworthy Military Area

Technical Paper

PPK

Hmin>nmtnt& Intrastriktun'

. | | Infrastructure Library 1
387.736099441 |
PPK l-|61|0172|8131m



Prepared for:

COMMONWEALTH DEPARTMENT OF
TRANSPORT AND REGIONAL
DEVELOPMENT

GPO Box 594
Canberra ACT 2601

Hazards and Risks

Proposal for a Second Sydney Airport
at Badgerys Creek or Holsworthy Military Area

Technical Paper

Prepared Dy:

hnvironment& Intrastruiture

ACN 078 004 798
A NATA Certified Quality Company

PPK House
PO Box 248
Concord West NSW 2138

Four Elements

Level 1, 24 Falcon Street
Crows Nest NSW 2065

Peter M. Davidson

PO Box 107
Norfolk Island NSW 2899

John Travers and Associates
1 Francis Byrnes Road

Jilliby NSW 2459

December 1997

Report No: 58H233B PR2724
ISBN No: 0642280401



Explanatory Statement

This technical paper is not part of the Draft Environmental Impact Statement
(EIS) referred to in paragraph 6 of the Administrative Procedures made under
the Environment Protection (Impact of Proposals) Act 1974.

The Commonwealth Government is proposing to construct and operate a
second major airport for Sydney at Badgerys Creek. This technical paper
contains information relating to the Badgerys Creek airport options which
was used to assist the preparation of the Draft EIS.

The technical paper also assesses the impacts of developing a major airport at
the Holsworthy Military Area. On 3 September 1997, the Government
eliminated the Holsworthy Military Area as a potential site for Sydney's
second major airport. As a consequence, information in this technical paper
relating to the Holsworthy Military Area is presented for information
purposes only.

Limitations Statement

This technical paper has been prepared in accordance with the scope of
work set out in the contract between Rust PPK Pty Ltd and the
Commonwealth Department of Transport and Regional Development
(DoTRD) and completed by PPK Environment and Infrastructure Pty Ltd
(PPK). In preparing this technical paper, PPK has relied upon data, surveys,
analyses, designs, plans and other information provided by DoTRD and
other individuals and organisations, most of which are referenced in this
technical paper. Except as otherwise stated in this technical paper, PPK has
not verified the accuracy or completeness of such data, surveys, analyses,
designs, plans and other information.

This technical paper has been prepared for the exclusive use of DoTRD. PPK
will not be liable to any party other than DoTRD and assumes no
responsibility for any loss or damage suffered by any other party arising from
matters dealt with in this technical paper, including, without limitation,
matters arising from any negligent act or omission of PPK or for any loss or
damage suffered by any other party in reliance upon the matters dealt with
and opinions and conclusions expressed in this technical paper.
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Introduction-Chapter 1

Chapter 1 Introduction

1.1 Introduction

This technical paper addresses the potential hazard and risk impacts identified
as part of the previously proposed development of the Second Sydney Airport
at either Badgerys Creek or Holsworthy Military Area. It contains information
used to prepare the Draft Environmental Impact Statement (EIS) which
addresses the overall environmental impacts of the Badgerys Creek airport

options.

1.2 A Brief History

The question of where, when and how a second major airport may be
developed for Sydney has been the subject of investigation for more than 50
years. The investigations and the associated decisions are closely related to
the history of the development of Sydney's existing major airport, located at

Mascot.

The site of Sydney Airport was first used for aviation in 1919. It was acquired
by the Commonwealth Government in 1921, and was declared an
International Aerodrome in 1935. In 1940 the first terminal building and

control tower were opened.

In 1945 the airport had three relatively short runways. A major expansion
began in 1947, and by 1954 the current east-west runway was opened. The
north-south runway was first opened in 1954 and was extended to its current
length in 1972. The present international terminal was opened in 1970.

Planning and investigations for a site for a second Sydney airport first started
in 1946. A large number of possible sites both within and outside the Sydney

Basin have been investigated.

The Second Sydney Airport Site Selection Program Draft Environmental
Impact Statement (Kinhill Stearns, 1985) re-examined all possible locations for
the second airport and chose 10 for preliminary evaluation. Two sites,
Badgerys Creek and Wilton, were examined in detail and an EIS was prepared.
In February 1986 the then Commonwealth Government announced that
Badgerys Creek had been selected as the site for Sydney's second major

airport.

The Badgerys Creek site, which is about 46 kilometres west of Sydney's

Central Business District and is 1,700 hectares in area, was acquired by the
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Commonwealth between 1986 and 1991. A total of $155 million has been

spent on property acquisition and preparatory works.

Since 1986, planning for Sydney's second airport has been closely linked to
the development of the third runway at Sydney Airport. In 1989 the
Government announced its ntention to construct a third runway. An EIS was
undertaken and the decision to construct the runway was made in December
1991.

At the same time as investigations were being carried out on the third runway,
detailed planning proceeded for the staged development of the second airport
at Badgerys Creek. In 1991 it was announced that initial development at
Badgerys Creek would be as a general aviation airport with an 1,800 metre

runway.

The third runway at Sydney Airport was opened in November 1994. In March
1995, in response to public concern over the high levels of aircraft noise, the
Commonwealth Senate established a committee in March 1995 to examine
the problems of noise generated by aircraft using Sydney Airport and explore
possible solutions. The committee's report, Falling on Deaf Ears?, containing
several recommendations, was tabled in parliament in November 1995
(Senate Select Committee on Aircraft Noise, 1995).

During 1994 and 1995 the Government announced details of its proposed
development of Badgerys Creek, and of funding commitments designed to
ensure the new airport would be operational in time for the 2000 Olympics.
This development included a 2,900 metre runway for use by major aircraft.

The decision to accelerate the development of the new airport triggered the
environmental assessment procedures in the Environment Protection (Impact
of Proposals) Act 1974. InJanuary 1996 it was announced that an EIS would
be prepared for the construction and operation of the new airport.

In May 1996, the present Commonwealth Government decided to broaden the
environmental assessment process. It put forward a new proposal involving
the consideration of 'the construction and operation of a second major
international/domestic airport for Sydney at either Badgerys Creek or
Holsworthy on a site large enough for future expansion of the airport if
required' (Department of Transport and Regional Development, 1996). A
major airport was defined as one ‘capable of handling up to about 360,000
aircraft movements and 30 million passengers per year' (Department of
Transport and Regional Development, 1996).

The Government also indicated that '‘Badgerys Creek at this time remains the
preferred site for Sydney's second major airport, subject to the favourable

outcome of the EIS, while Holsworthy is an option to be considered as an
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alternative' (Minister for Transport and Regional Development, 1996). The
two sites considered in this technical paper are shown in Figure 1.1.

Following the substantial completion of a Draft EIS on the Badgerys Creek and
Holsworthy airport options, the Government eliminated the Holsworthy
Military Area as a potential site for Sydney's second major airport. The
environmental assessment showed that the Badgerys Creek site was
significantly superior to the Holsworthy Military Area. As a result a Draft EIS
was prepared which examines only the Badgerys Creek site. While this
technical paper examines both the Badgerys Creek and Holsworthy airport
options, only the parts of the assessment relating to the Badgerys Creek airport

options were used to assist the preparation of the Draft EIS.

1.3 The Proposal

The Commonwealth Government proposes the development of a second
major airport for Sydney capable of handling up to 30 million domestic and
international passengers a year. By comparison, Sydney Airport will handle
about 20 million passengers in 1997. The Second Sydney Airport Site
Selection Program Draft Environmental Impact Statement anticipated the
airport would accommodate about 13 million passengers each year (Kinhill
Stearns, 1985).

A stated objective of the Government is the building of a second major airport
in the Sydney region to a full international standard, subject to the results of
an EIS. In the Government's view, Sydney needs a second major airport to
handle the growing demand for air travel and to control the level of noise
experienced by Sydney residents (Coalition of Liberal and National Parties,
1996).

Government policy (Coalition of Liberal and National Parties, 1996) indicates:

| that Sydney's second airport will be more than just an overflow airport
and will, in time, play a major role in serving Sydney's air transport
needs; and

= a goal of reducing the noise and pollution generated by Sydney Airport

as much as possible and that the Government would take steps to
ensure that the noise burden around Sydney Airport is shared in a safe
and equitable way.

The assumptions made on how the Second Sydney Airport would operate and
the master plans which set out the broad framework for future physical
development of the airport are based on an operational limit of 30 million

passengers a year. The main features include parallel runways, a cross wind
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runway and the provision of the majority of facilities between the parallel

runways.

Consideration has also been given to how the airport may be expanded in the
future and the subsequent environmental implications. Such an expansion
could not proceed, however, unless a further detailed environmental

assessment and decision making process were undertaken by the Government.

Five airport options are considered, as well as the implications of not
proceeding with the proposal. Three of the airport options are located at
Badgerys Creek and two are located within the Holsworthy Military Area.

Generally, the airport options are:

= Badgerys Creek Option A which has been developed to be generally
consistent with the planning for this site undertaken since 1986. The
airport would be developed within land presently owned by the
Commonwealth with two parallel runways constructed on an

approximate north-east to south-west alignment;

- Badgerys Oeek Option B would adopt an identical runway alignment
to Option A, but provides an expanded land area and also a cross wind

runway;

= Badgerys Oeek Option C would provide two main parallel runways on
an approximate north to south alignment in addition to a cross wind
runway. Again the land area required would be significantly expanded

from that which is presently owned by the Commonwealth;

= Holsworthy Option A would be located centrally within the Holsworthy
Military Area and would have two main parallel runways on an
approximate north to south alignment and a cross wind runway; and

= Holsworthy Option B would be located in the south of the Holsworthy
Military Area and would have two main parallel runways on an
approximate south-east to north-west alignment and a cross wind

runway.

To ensure that the likely range of possible impacts of the airport options are
identified a number of different assumptions about how the airport options
would be developed and operate have been adopted. These different
assumptions relate to the number and types of aircraft that may operate from
the airport, the flight paths used and the direction of take offs and landings.

The number of flights into and out of the proposed Second Sydney Airport
would depend on a number of factors including the types of aircraft that would

use the airport and the associated numbers of passengers in each aircraft. The

PPK Environment & Infrastructure Pty Ltd
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proposal put forward by the Government anticipates a major airport handling
30 million passengers and up to 360,000 aircraft movements per year.

Air traffic forecasts have been developed based on an examination of the
number and type of aircrafts that would use the airport as it approaches an
operating level of 30 million passengers per year. This examination has shown
that if the airport accommodated about 245,000 aircraft movements each
year, the number of air passengers would approach 30 million. This assumes
a relatively high percentage of international flights being directed to the
Second Sydney Airport. Therefore it is appropriate for this Draft EIS to assess
the airport operating at a level of 245,000 aircraft movements per year, rather
than the 360,000 originally anticipated by the Government. It has been
assumed that this level of operation could be reached by about 2016.

1.4 Air Traffic Forecasts

Cities around the world which have developed second major airports have
responded to their particular needs in different ways. For example, the
original airport in Dallas, United States, is now used for short range traffic that
does not connect with other flights. Second airports in New York and
Washington serve as hubs for particular airlines. In Taipei, Taiwan, smaller
domestic aircraft use the downtown airport and larger international flights use
a newer airport 40 kilometres from the city.

It is clear that each metropolitan area around the world has unique
characteristics and the development of multi-airport systems respond to
particular local circumstances. The precise role and consequential staging of
development of the Second Sydney Airport would be the subject of future
Government decisions. To assist in developing a realistic assessment of the
potential impacts of the Second Sydney Airport, three sets of air traffic forecasts
for the airport were developed. Each forecast assumes a major airport would

be developed, however, this may be achieved at different rates of growth.

The three potential air traffic scenarios considered for the Second Sydney
Airport are shown in Figure 1.2. They are:

= Air Traffic Forecast 1where the Second Sydney Airport would provide
only for demand which cannot be met by Sydney Airport. This is an
overflow forecast, but would nevertheless result in a significant amount
of air traffic at the Second Sydney Airport. The proportion of
international and domestic air traffic is assumed to be similar at both

airports;

= Air Traffic Forecast 2 where the Second Sydney Airport would be
developed to cater for 10 million passengers a year by 2006, with all
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further growth after this being directed to the second airport rather than
Sydney Airport. The proportion of international and domestic traffic is

also assumed to be similar at both airports; and

Air Traffic Forecast 3 which is similar to Forecast 2 but with more
international flights being directed to the Second Sydney Airport. This
would result in the larger and comparatively noisier aircraft being
directed to the second airport. It would accommodate about 29.3

million passengers by 2016.

1.5 Operation of the Airport O ptions

At any airport, aircraft operations are allocated to runways (which implies both
the physical runway and the direction in which it is used) according to a
combination of wind conditions and airport operating policy. The allocation

is normally performed by Air Traffic Control personnel.

Standard airport operating procedures indicate that a runway may not be
selected for either approach or departure if the wind has a downwind
component greater than five knots, or a cross wind component greater than 25
knots. If the runway is wet, it would not normally be selected if there is any
downwind component. This applies to all aircraft types, although larger
aircraft would be capable of tolerating relatively higher wind speeds. Wind
conditions at the airport site therefore limit the times when particular runways
may be selected. However, there would be a substantial proportion of the
time, under low wind conditions, when the choice of runways would be

determined by airport operating policy.

For the environmental assessment, the maximum and minimum likely usage
for each runway and runway direction was estimated and the noise impact of
each case calculated. The actual impact would then lie between these values

and would depend on the operating policy which is applicable at the time.

The three airport operation scenarios were adopted for the environmental

assessment, name |y:

= Airport Operation 1shown in Figure 1.3. Aircraft movements would
occur on the parallel runways in one specified direction (arbitrarily
chosen to be the direction closest to north), unless this is not possible
due to meteorological conditions. That is, take offs would occur to the
north from the parallel runways and aircraft landing would approach
from the south, travelling in a northerly direction. Second priority is
given to operations in the other direction on the parallel runways, with
operations on the cross wind runway occurring only when required

because of meteorological conditions;
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- Airport Operation 2 shown in Figure 1.4. As for Operation 1, but with
the preferred direction of movements on the parallel runways reversed,
that is to the south; and

= Airport Operation 3. Deliberate implementation of a noise sharing
policy under which seven percent of movements are directed to occur
on the cross wind runway (equal numbers in each direction) with the
remainder distributed equally between the two parallel runway

directions.

Since a cross wind runway is not proposed at Badgerys Creek Option A, only
Operations 1 and 2 were considered for that option.

Department of Transport and Regional Development Page 1-7
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Chapter 2 Consultations

Preparation of this Draft EIS involved consultation with the community, other
stakeholders, Commonwealth, State and local Governments and Government

agencies.

2.1 Community Consultation

The primary role of the consultation process during the preparation of the Draft
EIS was to provide accurate, up to date information on the proposals being
considered and the assessment process being undertaken. From October 1996
to May 1997, ten separate information documents were released and over
400,000 copies distributed to the community. Four types of display posters
were produced and 700 copies distributed. Over 140 advertisements were
placed in metropolitan and local newspapers. Non English language
documents were produced in 14 languages and over 20,000 copies

distributed. Advertisements in seven languages were placed on ethnic radio.

Opportunities for direct contact and two way exchange of information with the
community occurred through meetings, information days, displays at shopping
centres, telephone conversations and by responding to written submissions.
Through these activities over 20,000 members of the community directly

participated in the consultation activities.

Written and telephone submissions received were incorporated into a database
which grouped the issues in the same way as the chapters of the Draft EIS. The
issues raised were progressively provided to the EIS study team to ensure that

community input was an integral part of the assessment process.

Further details of consultation with the community and other stakeholders and

its outcomes are contained in Technical Paper No. 1 Consultation.
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2.2 Other Consultation

Various Government departments and agencies were consulted during the

preparation of the Draft EIS. These include the following:

Organisation

Australian Nuclear Science
and Technology Organisation

Bureau of Air Safety

Civil Aviation Safety
Authority

Department of Defence -

Australian Ordnance Council

Department of Defence -
Orchard Hills Defence
Facilities

Nuclear Safety Bureau

NSW Department of Urban
Affairs and Planning

Sydney Water

Airservices Australia

PPK Environment & Infrastructure Pty Ltd

Information Obtained

Consequences of an aircraft crash on

various nuclear facilities on site
Statistics on aircraft accidents

Restrictions of flight paths over Orchard

Hills Defence Facilities

Restrictions of flight paths over Orchard

Hills Defence Facilities

Hazards to/from flight paths over Orchard

Hills Defence Facilities

Risk assessment criteria for nuclear
reactors (consequences of an aircraft crash
on the nuclear reactor at Lucas Heights
and identification of other nuclear
facilities on site which also need to be

considered)

Location of hazardous industries in the

vicinity of the sites

Location of water supply infrastructure
assets in the vicinity of the five Second
Sydney Airport options, consequences of

loss of service from these assets

Aircraft crash risk assessment (provision of
air traffic services for the Second Sydney
Airport, Air Traffic Control procedures
within a terminal area and implementation

of airspace restrictions
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Chapter 3 Methodology

3.1 Background

People face many risks in daily life. Where risks are taken with free choice and
with full knowledge, that risk is described as voluntary risk. Where the
individual does not have the knowledge of the risk or is not entirely free to
choose to avoid the risk exposure, then the risk is termed non-voluntary. In
reality, most types of risk exposures have degrees of both the voluntary and

non-voluntary.

The risk from a hazardous industrial development is usually perceived as a
non-voluntary risk. The risk may be borne by some people more than others
and the benefits may also be unevenly distributed. These risks are regulated
by society as a whole with the aim of securing general benefit.

Over the years, government regulators in many countries have formulated
criteria for acceptable levels of risk to the public for the purpose of decision-
making. The general principles for acceptable risk criteria is that it should be
low relative to other known and tolerated risks. The development of such risk
criteria has made it possible to assess the risks from new proposals on a
uniform basis. However, there is a need to balance risks against benefits, and
hence any such standards, or criteria, are only one of the factors considered in
the decision-making process.

When planning a new hazardous facility, it is now a requirement in many
countries to consider risks to people outside the boundaries of the proposed
facility so that the acceptability of risk levels can be judged in relation to the
nature of land use in the vicinity. This process ensures that new hazardous
industries are separated sufficiently from sensitive land uses. Similarly when
planning new developments (for example residential developments) in the
vicinity of existing hazardous facilities, it is a requirement to consider the
acceptability of risk levels at new developments.

It is necessary to consider both individual risk as well as societal risk.
Individuals are concerned about their own safety, and this concern is mostly
independent of whether the risk is from an isolated incident or from a large-
scale disaster. On the other hand, society's perception is mostly influenced by
disasters involving many people.

In an accident, the level of physical harm to people could range from minor

injury to fatality. Most assessments of individual or societal risk are in terms of

human fatality.
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Individual fatality risk is the risk of death per year to a person at a particular
point outside the boundary of the facility. Individual risk is generally higher at
locations that are closer to the facility, and reduce at a distance. One of the
ways in which individual risk can be expressed is by means of iso-risk
contours. The individual risk at points in the study area is calculated and
contours for nominated individual risk levels are plotted on a map of the study
area. The normal basis for the calculation assumes that an individual remains
in a location constantly, thus allowing the reader to interpret the plot
according to the proportion of time real individuals are actually present (the

occupancy).

Societal risk considers the risk from an installation or activity to society as a
whole, and takes into account the actual number of people exposed to levels
of risk. On-site population or voluntary risk takers are generally excluded from
such calculations. A number of measures or representations of societal risk are
possible; the most commonly used is the Societal Risk or FN curve. The
societal risk or FN curve expresses the risk to the population in the study area
as a whole, independent of geographical location. It is a graphical
representation on a log-log scale of the frequency, F, of N or more fatalities
plotted against the number of fatalities, N. The shape of an FN curve and its
level (that is, the F values for a given N) indicate the pattern and level of risk.

3.2 lIssues Investigated

Hazard and risk issues investigated as part of preparing the Draft EIS were
either investigated quantitatively (that is, generating probabilities of events and
predicting numbers of crashes or potential fatalities) or qualitatively (that is,
describing potential risks and consequences without numerical analysis).

Quantitative risk assessments were used to investigate:
- the potential for aircraft crashes into industrial and residential areas;

[ ] the potential for aircraft crashes into the Lucas Heights Science and
Technology Centre;

= risks associated with aircraft from the Badgerys Creek options overflying

the Orchard Hills Defence Facilities; and

= risks and potential consequences of aircraft crashes into Sydney's water

supply infrastructure.
Qualitative risk assessment was used to investigate:

= adverse meteorology and potential for seismic activity at the sites of the

airport options;
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potential risks of bird and bat strikes;

potential safety and environmental risks associated with supply and

storage of aircraft fuels;
contaminated sites;

potential risks associated with clearance of unexploded ordnance at the

sites of the Holsworthy options; and

bushfire risks associated with both Badgerys Creek and Holsworthy

options.

3.3 Scope of Assessment

3.3.1 Quantitative Risk Assessment of Aircraft Crashes

The individual and societal fatality risk from aircraft crashes to people on the
ground in a study area measuring approximately 45 kilometres by 45
kilometres centred around each airport option, has been assessed. This is
covered in detail in the Aircraft Crash Risk Assessment Report contained in

Appendix A.

The main steps in conducting a quantitative risk assessment are as follows:

. establish the context;

. identify hazards and risks;

. analyse risks to estimate the levels of risk; and
= assess risk levels against pre-established criteria.

The steps leading up to the risk assessment are part of the overall risk
management process specified in the Australian Standard on risk management
(AS/NZS 4360: 1995).

This study provides two types of risk results: individual risk contours as
graphical representations of individual risks and F-N diagrams as graphical

representations of societal risks.

Individual risk is the probability that, over a time span of one year, a particular
geographical location is exposed to lethal consequences of an aircraft
accident. Whether the area is actually populated or not is irrelevant to the

calculation of individual risk.
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Societal risk is the probability that, over a time span of one year, a group of
more than N people are killed due to an aircraft accident. Societal risk

calculations take into account the population density in the study area.

Preliminary analysis of the three air traffic scenarios indicated that Air Traffic
Forecast 3 in the year 2016 would have the wo. st risk impacts. Therefore risk
impacts for each airport option were investigated in detail for this air traffic
forecast, in three possible modes of operation. Historical crash data from
Australia and overseas was analysed to predict crash rates in the year 2016,
and to determine the probability of crash at different locations relative to

particular flight paths.

The consequences of a crash in general built-up areas were also analysed. Risk
modelling considered factors specific to each airport option such as
preliminary flight paths, the number and types of aircraft movements on each
flight path and the predicted population densities in areas under the flight
paths.

Figures showing the location of contours representing one in a thousand
chanced x 10"3, one in ten thousand chance (1 x 1 0i and one in one hundred
thousand chance (1 x 10'5 of a crash per square kilometre per year were
developed. Similarly, figures showing the location of contours representing
individual fatality risk of 10 in a million (1 x 10‘9, one in a million (1 x 10'H
and 0.1 in a million (1 x 10"7) per year were developed. Societal risk to the
population in the study area as a whole has been expressed as F-N curves
showing the frequency per year (F) of crashes that result in N or more fatalities

on the ground, and as a fatality rate (persons per 100 years).
3.3.2 Lucas Heights Science and Technology Centre

Existing hazards and risks to communities in the vicinity of the Lucas Heights
Science and Technology Centre were investigated and proposed flight paths
and existing airspace constraints identified. This work was based on the
scenarios considered in the main quantitative risk assessment for aircraft
crashes. This is outlined in the Aircraft Crash Risk Assessment Report

contained in Appendix A.

Potential frequency and consequences of aircraft crashes on the Centre from
existing air traffic were analysed. Quantitative risk assessments were
undertaken for proposed flight paths associated with both of the Holsworthy
options and the likelihood of crashes into the nuclear facilities and off site
health consequences of such an accident were analysed. Public health risks
were assessed against Nuclear Safety Bureau risk criteria for nuclear facilities

in Australia.
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3.3.3 Adverse Meteorology and Seismic Activity

The likely prevalence of adverse meteorological conditions, which could
potentially affect aircraft operations and ground traffic at the Badgerys Creek
and Holsworthy options, was investigated by the Bureau of Meteorology
(1997). This is discussed in Technical Paper No.5 - Meteorology. An
assessment of the possible implications of adverse meteorology on aircraft
movements was made. The potential for seismic activity at the sites of the
airport options was investigated. Seismic potential was documented by Kinhill
Stearns (1985). This work has been used as the basis for analysis undertaken
for this Draft EIS.

3.3.4 Bird and Bat Strike

Potential hazards associated with bird and bat strike were investigated for each
of the airport options. A Bird and Bat Strike risk report is contained in
Appendix B. Information from the flora and fauna assessment work was used
to provide site specific data on bird and bat species and physical inspections
of the sites were undertaken. Output from this work was used to guide the
airport planners in avoiding the creation of potential habitat for waterbirds.
Factors that can be used to broadly classify bird and bat hazard risk at a
particular location are the physical size of the birds or bats, their known
movements and the likely size of the bird flocks or bat colonies.

There are a few limitations in trying to qualitatively assess the risk of bird or
bat strike. For example, it is not possible to reliably quantify bird hazard risk
or establish a valid measure which may be used to compare risk between
different locations.

For locations where birdstrike reports and reliable aircraft movement data are
available the birdstrike rate (number of birdstrikes per 10,000 specified aircraft
movements) may be calculated. Due to large variations in the quality of
birdstrike reports and reporting and other factors such as bird species and
behaviour and aircraft types, comparing birdstrike rates between different

locations is not necessarily valid.

There are no data on which birdstrike rates could be calculated for the
Badgerys Creek and Holsworthy Airport sites, and no valid quantifiable bird
hazard index is available.

Bird hazard may be subjectively classified as ‘low’', 'moderate’ and
'significant’. The reliability of the subjective bird hazard classification
depends on the classifier's depth of knowledge and experience of bird hazards
to aircraft.
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Hypothetically, the factors that can be used to broadly classify bird hazard risk
at a particular location are shown in Table 3.1. For example, a moderate level
of risk might arise from medium size birds or from birds which have seasonal

movements, or from medium sized flocks.

For bats, less information is available on potential for collisions with aircraft
than for birds. This is because bird strike is a much more common occurrence
than bat strike. However a similar approach would be followed for assessing

bat strike risk.

Table 31 Bird Hazard Classifications

Level of Risk
Factors
Low Moderate Significant
Site of bird small medium large
population
Physical size of birds small medium medium/large
Flocks none/small seasonal/medium regular/large
Movements2 rare/seasonal  occasional/seasonal frequent, may be seasonal
Note: 1 Species which are likely to be a hazard to aircraft
2. Likely to conflict with aircraft flight paths.

Classifying bird hazards to aircraft is, in practice more complicated than the
above table indicates, due to the variability of the real world. This table takes

no account of aircraft type and operation.

3.3.5 Fuel Supply and Storage

Risks associated with supply of fuel to the various airport options and the
storage of fuel, oil and lubricants at the airport site have been assessed from a

land use safety planning viewpoint. This is outlined in the Fuel Supply and
Storage Risk Report contained in Appendix C.

3.3.6 Security Issues

Security categorisation of existing airports in Australia was examined and the
way that security issues would be handled at the Second Sydney Airport was
examined, to a preliminary level of detail.

3.3.7 Unexploded O rdnance

Assessment of risks associated with unexploded ordnance at the sites of the

Holsworthy options was based upon investigations by Second Sydney Airport
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Planners (1997a). Site inspections were undertaken, the Department of
Defence was consulted and field trials of detection and cleanup technologies

were organised with companies with international expertise in this field.
3.3.8 Contaminated Sites

A preliminary assessment was undertaken of the potential for the sites of the
Badgerys Creek and Holsworthy airport options to contain contaminated soils
or other materials, due to previous and current activities. This comprised a
review of existing and historical information including aerial photographs
taken at different times, a recent environmental audit of the Holsworthy
Military Area, commissioned by the Department of Defence (AXIS /Australian
Museum Business Services, 1995) and contamination reports for a specific part
of the Badgerys Creek site. Field inspections of the sites of the Badgerys Creek
and Holsworthy options were undertaken and limited sampling and analysis
of soils and surface waters was carried out for some areas of high activity
within the Holsworthy Military Area.

A report covering this investigation is contained in Appendix D.
3.3.9 Fire Risk

The existing potential for bush fires at Badgerys Creek and Holsworthy was
investigated and current fire management practices were identified by
reviewing historical records, conducting site inspections and interviewing
people with local knowledge. The potential impact of airport construction and
operations on bush fire risks and the potential affects of fires on airport
construction and operations were examined with reference to construction
plans and masterplans for the Airport options. Possible management strategies
for fighting bush fires and site evacuation were also investigated and fire

prevention measures were reviewed.
A report on Bushfire Risk is contained in Appendix E.
3.3.10 Emergency Plans

An aerodrome emergency plan details the procedures for dealing effectively
with emergency situations, such as aircraft accidents, both on and off the
airport site. The requirements for developing and implementing an emergency
plan were examined including the range of the issues that needs to be

addressed in the plan.
Information on emergency plans relating to Australian airports was provided

by the Department of Transport and Regional Development, for inclusion in

the Environmental Impact Statement.
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3.3.11 Overflying of O rchard Hills Defence Facilities

Since the Badgerys Creek airport options involve establishing regular flight
paths over the Defence Establishment Orchard Hills, a quantitative risk
assessment of aircraft crashes into explosives storage facilities was conducted.
The potential implications for existing air space restrictions were examined by
consulting with regulatory bodies and the Department of Defence. All work
was based on scenarios contained in the quantitative risk assessment for
aircraft crashes. A quantitative risk assessment report for the Defence

Establishment Orchard Hills is contained in Appendix F.
3.3.12 Crashes into W ater Supply Infrastructure

The five airport options are located at different sites, which indicates that the
risk impacts on particular facilities could be different for each option. Specific
assessments of the risks associated with aircraft crashing into major water
supply infrastructure have been undertaken for each of the five airport options.
The assessments are based on Air Traffic Forecast 3 in the year 2016, which
represent the worst-case impacts. For each airport option, three possible

modes of operations were investigated.

Contours representing the frequency of aircraft crashes in the vicinity of each
airport option in each mode of operation were examined to identify major
water supply infrastructure that is exposed to different levels of aircraft crash
frequency. The water supply infrastructure included Prospect Dam,
Warragamba Dam, Woronora Dam and the major pipeline between Lake
Burragorang and Prospect Reservoir. The consequences of aircraft crashes on
these major infrastructure are described, and the risk levels are compared with
the risk from other external hazards. This is outlined in the Aircraft Crash Risk

Assessment Report contained in Appendix A.
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Chapter 4  Existing Environment

4.1 Quantitative Risk Assessment of Aircraft Crashes

Some of the risks that people face in daily life are considered voluntary and
others non-voluntary. The risk from a hazardous industrial development is
generally perceived as a non-voluntary risk. The NSW Department of Urban
Affairs and Planning has developed guidelines for acceptability of risk from
hazardous industrial developments. The general principle for acceptable risk

criteria is that it should be low relative to other known and tolerated risks.

In NSW the fatality risk in many everyday circumstances have been previously
documented. Some of the risks faced by people in NSW include 110 in a
million chances of fatality each year due to accidents at home, 60 in a million
chances of fatality each year due to accidental falls, 35 in a million chances
of fatality each year as a pedestrian struck by motor vehicles, and 18 in a
million chances of fatality each year due to accidental poisoning. These risks

are summarised in Table 4.1.

Taking into account these, and many other known and tolerated risks, the
Department of Urban Affairs and Planning has suggested that people in
residential areas should not be exposed to more than one in a million chance
of fatality each year due to accidents at a hazardous industrial facility. People
in more sensitive areas such as hospitals and schools should not be exposed
to more than 0.5 in a million chance of fatality each year due to accidents at
a hazardous industrial facility. The risk criteria for less sensitive commercial
and industrial land uses are higher at five in a million and 50 in a million
chances of fatality each year respectively. These risks are additional to those

previously existing.

While the Department of Urban Affairs and Planning requires quantification
of societal risk, it suggests that judgement on societal risk be made on the
merits of each case, rather than by setting numerical values.

The Department of Planning (1990) stated that irrespective of the numerical
value of any risk criteria, all avoidable risks from a major hazard should be
avoided or reduced wherever practicable. This necessitates the investigation
of alternative locations and alternative technologies, wherever applicable, to
ensure that risks are not introduced in an area where feasible alternatives are
possible and justified (Department of Planning, 1990).

Risk criteria are best implemented when used as targets rather than absolute

levels. They provide a guide to judging the acceptability/tolerability of
individual risk levels from the five Second Sydney Airport options. The

Department of Transport and Regional Development Pace 4-1



Second Sydney Airport

guidelines emphasis that all criteria are advisory, rather than definitive, for a
number of reasons, including the need to consider other factors and to balance
risks against benefits. Hence any such standards, or criteria, are only one of the
factors considered in the decision-making process.

Table 4.1 Risks to Individuals in New South W ales

Risks Averaged over the Whole Population Chances of Fatality per
person per year
(in a million)

Cancers from all causes 1,800
Accidents at home 110
Accidental falls 60
Risk criteria for Industrial Land Uses1 50
Pedestrians struck by motor vehicles 35
Homicide 20
Accidental poisoning 18
Fires and accidental burns 10
Risk criteria for Commercial Land Uses’ 5
Electrocution (non-industrial) 3
Falling objects 3
Therapeutic use of drugs 2
Risk Criteria for Residential Land Usesl 1
Risk Criteria for Hospitals, Schools etc’ 0.5
Catacylsmic storms and storm floods 0.2
Lightning strikes 0.1
Meteorite strikes 0.001

Source: Department of Urban Affairs and Planning, 1990 and Kinhill, 1990.

Note: 1 Risk criteria relates to the risk generated from a particular hazardous facility or activity.

It represents an additional level of risk above risks that already exist.

Existing air traffic in Sydney already imposes certain levels of risk on populated
areas. Risks of aircraft crashes due to the Second Sydney Airport would be
added to existing risk levels, although potential risks associated with existing
flight paths are likely to be reduced, if flight paths are altered to accommodate
aircraft using the Second Sydney Airport.
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4.2 Lucas Heights Science and Technology Centre

There are a number of facilities at the Lucas Heights Science and Technology
Centre with the potential for off-site consequences. These include the HIFAR
research reactor, fuel storage areas and radiopharmaceutical production
activities. Of these facilities, the major off-site effect from an aircraft crash
would come from a crash into the research reactor. Because of the physical
separation of the buildings, there are few circumstances where simultaneous
release might occur. Even if a crash occurred which simultaneously affected
several adjoining facilities, the consequences would not be more than a factor
of two greater than those calculated in the following sections.

The defences against health risks to the public from accidents at a nuclear
reactor are dependent upon the design and engineering systems adopted, and
the location of the reactor. The defence-in-depth approach adopted by the
Australian Nuclear Science and Technology Organisation provides multiple
layers of barriers such that as the protection provided by each safety feature is
challenged in an accident, there will be a further safety feature to provide
protection to the public. An exclusion zone of 1.6 kilometre, centred around
the HIFAR reactor has been defined within which permanent residential
development is not permitted. This exclusion zone provides a defence against
risks to the public when all engineered safety features have been degraded.

The Nuclear Safety Bureau, the independent statutory organisation having the
regulatory role for the safety of nuclear plants owned or operated by the
Australian Nuclear Science and Technology Organisation, has developed in
draft its Safety Assessment Policy for Australian Nuclear Facilities (Nuclear
Safety Bureau, 1997). The draft Policy specifies criteria on the off-site health

risks from reactor accidents and the siting of nuclear facilities.

4.3 Adverse Meteorology and Seismic Activity

The prevalence of adverse meteorological conditions such as fog,
thunderstorms and lightning and high intensity rain at the sites of the Airport
options is discussed in Technical Paper No.5 - Meteorology. There appears to
be little difference between the Badgerys Creek and Holsworthy options in this

regard.

Quantitative assessment of the extent to which adverse meteorological
conditions occur at each of the airport sites was not undertaken by the Bureau
of Meteorology (1996) due to the lack of site specific meteorological data.
Therefore, only preliminary conclusions were able to be drawn about the

likely incidence of these phenomena, especially at Holsworthy.
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The area which includes the sites of the Badgerys Creek and Holsworthy
options has not suffered from earthquakes associated with zones of significant
crustal weakness in it's 200 year recorded history (Kinhill Stearns, 1985). It
suffers occasional tremors, the origin of the strongest of which is inferred to be
a zone of weakness in the south west Sydney Basin, in the vicinity of Moss

Vale.

The Modified Mercallie scale is used to measure ground shaking effects
(intensity) of an earthquake. For example, at an intensity level of IV, hanging
objects swing, vibration is felt, stationary cars rock and windows rattle.
Degrees of damage to various classes of masonry structures serve as criteria for
identifying higher intensity levels.

4.4 Bird and Bat Strike

Collisions with individual birds, especially if large, or flocks of birds can result
in damage to aircraft windscreens, wings, tail, aerials, lights and engines.
Damage to structures and systems can cause control and visibility difficulties,
sometimes resulting in the loss of the aircraft, especially if the bird strike
occurs during critical phases of flight such as take-off and landing.

Likewise, ingestion of a bird or birds into a turboprop or turbo-fan engine can
cause damage to fan blades and other components. In Australia, there have
been a number of examples of birdstrikes in which all engines on a passenger
aircraft have been damaged. World wide in 1988, one fifth of civil passenger
aircraft losses and fatalities were related to bird strike incidents.

Bats, especially fruit bats or flying foxes, which may weigh up to 1.3
kilograms, can also cause significant damage to aircraft. However, unless they
occur in very large numbers, small birds or bats are unlikely to cause damage
to aircraft. Most birds fly at relatively low heights above the ground and thus
about 80 percent of all birdstrikes occur below 70 metres, in the zone where

civil passenger aircraft are taking off or landing.

Open grasslands, drainage systems, landscaping, sealed surfaces and buildings
at an airport could provide food, shelter and sometimes breeding opportunities
for particular species of birds. Land uses and habitats outside the airport, such
as sewage treatment plants, garbage dumps, forests and wetlands may attract
birds. Most forest birds are small, and apart from cockatoos, the larger birds
such as owls and eagles do not occur in flocks. In contrast, many of the birds
which frequent open grassland/woodland and open water/swamp are large and

often occur in flocks.

Bats roost in lofts and roof spaces of buildings, as well as in tree hollows
scattered throughout forest, or rock crevices and overhangs along gullies. No
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large micro bat roosts or breeding sites are known to occur within the sites of
the Badgerys Creek and Holsworthy options. At dusk, large numbers of fruit
bats leave their communal daytime camps to feed during the night on the
nectar and fruits of flowering trees and shrubs. Bats rarely fly at heights greater
than 50 metres above the ground, usually flying just above trees and other
obstructions, often following concentrated flight paths. In the hours before

dawn, fruit bats return to their camp individually and in small groups.

One fruit bat breeding colony is located at Cabramatta Creek, near Warwick
Farm Racecourse. This is approximately 20 kilometres east of the Badgerys
Creek sites, 16 kilometres north of Holsworthy Option A and 26 kilometres
north of Holsworthy Option B. Fruit bats have been observed at Badgerys
Creek, feeding in trees in gardens. A larger number of bats feed on eucalyptus
flowers in the Holsworthy Military Area, especially during summer, and on

fruit in orchards in Darkes Forest, to the south.

4.5 Fuel Supply and Storage

Options available for the supply of Jet A1 fuel to the airport options are by
road rail or direct pipeline from the Clyde refinery near Parramatta or from the
Plumpton storage facility near Blacktown. A pipeline may be required for the
initial stage of the airport and would certainly be required before airport
capacity reached 30 million passengers per annum. Some fuels such as AvGas
would always be delivered by road tankers. Fuel storage facilities would be
provided on the airport sites. The proposed location of the fuel storage depot
is not beneath flight paths for any of the airport options.

The Department of Urban Affairs and Planning (1990) has developed
guidelines for the identification of industrial developments which require a
consideration of hazards and risks associated with road transport of hazardous
materials (Department of Urban Affairs and Planning, 1994). For Class 3
Packaging Group Il materials, transport risks are considered to be potentially
significant where cumulative annual traffic movements are more than 1,000
and peak weekly traffic movements are more than 60. On that basis, the
proposal to supply Jet A1 fuel by road during the initial phase would be
considered to be potentially hazardous. For such proposals, the Department
of Urban Affairs and Planning requires a route evaluation study to be
completed in accordance with its route selection guidelines. This type of study

has not been undertaken for preparation of this Draft EIS.
The objective of conducting a risk assessment at the planning stage is to assess

the hazards and risks to various land uses in the vicinity of the pipeline route

and the fuel storage facilities at the airport.
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The Department of Planning (1990) developed qualitative and quantitative risk
assessment criteria for land use safety planning. These criteria would be
applicable to both the fuel supply pipeline along its route and the fuel storage

facilities at the airport.

Different quantitative criteria are applicable to different land uses, as

summarised in Table 4.2.

Table 4.2 Suggested Individual Fatality Risk Criteria

Individual Fatality Risk (per million

Land Use
per year) should not exceed
Hospitals, schools, child-care facilities, old age housing 0.5
Residential, hotels, motels, tourist resorts 1
Commercial developments including retail centres, offices 5

and entertainment centres

Sporting complexes and active open spaces 10
Industrial 50
Source: Department of Planning, 1990.

The Department of Urban Affairs and Planning (1990) has also suggested risk
assessment criteria for individual injury risk in residential areas, and for risk of
property damage and accident propagation in a neighbouring industrial

operation.

The airport fuel depot would cater for the requirements of jet and piston
engined aircraft. Fuel, oil and lubricants would be stored at the depot. The

depot would include the following major facilities:

= three 5 million litre Jet Al fuel storage tanks in the first stage. Three
additional 10 million litre storage tanks would be required for the
masterplan airport. A containment bund would be sized to comply
with the dangerous goods regulation of 100 percent of the largest
storage tank capacity. State-of-the-art leak detection systems would be

fitted to the system.

= pumping facilities for delivery of Jet A1 fuel to aircraft. Jet Al fuel
would be delivered to aircraft by a system of underground pipes with
hydrant points at each aircraft gate and some or all stand-off positions;

= four underground AvGas storage tanks of 110, 000 litres capacity each.

Tanks would be constructed in steel with fibreglass outer lining for

corrosion protection. Supply to the tanks would be by road tankers;
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= AvCas road tanker access, loading/unloading facilities and car park;
and
= lubricating and hydraulic oil storage.

The design and operational requirements of such facilities are stringent and
covered by relevant Australian Standards and Civil Aviation Regulations. These
facilities would be operated under a joint operator arrangements similar to

those existing at other major airports in Australia.

Fuelling facilities would also be provided on both airside and landside for
airport based equipment and vehicles. In addition, there would be one or more
service stations for public use. Such facilities would dispense LPG, petrol,
diesel fuel and lubricating oils and may also undertake vehicle servicing. The
design and operating standard of these facilities would be similar to a
commercial service station.

For the masterplan stage development the total demand of 30,000 to 35,000
litres of AvGas per day could be met with less than one standard tanker per
day. The small humber of tanker movements indicates that the risks associated

with AvGas road transport is unlikely to be significant.

The Department of Urban Affairs and Planning has developed guidelines for
the identification of industrial developments which require a consideration of
hazards and risks associated with road transport of hazardous materials
(Department of Urban Affairs and Planning, 1994). For Class 3 Packaging
Group | materials, transport risks are not considered to be significant where
cumulative annual traffic movements are less than 500 and peak weekly traffic
movements are less than 30. Therefore, AvGas transport risks are not

considered any further.

4.6 Security Issues

The Department of Transport and Regional Development develops, in
consultation with the aviation industry, the national security agencies and
other regulatory bodies, a policy framework for aviation security. This scheme
applies a range of protective security measures on certain airports and airlines
to deter and prevent acts on unlawful interference with aviation.

Concerning airports specifically, the Department has a security categorisation
system which considers the type of operation at airports (whether charter or
RPT), the size and frequency of aircraft operation and the total passenger
throughput. The present regulatory framework applies different security
measures for each security category of airport from 1 (the most stringent

measures) to 5 (the least stringent). Additional security measures, over and
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above those normally occurring, are applied at times of higher threat (usually
advised by national intelligence agencies) or to protect aviation against

specific increases in threat, such as the visit of a particularly threatened VIP.

Presently there is only one airport in the Sydney basin which has a security
category -Sydney (Kingsford Smith) Airport. It is a security category 1 airport
owing to its significant passenger throughput (both domestic and international)
and the frequent movement of very large passenger aircraft. No other Sydney
airport currently has services by aircraft large enough to require security

categorisation by the Commonwealth.

4.7 Unexploded O rdnance

Information about the current situation within the sites of the Holsworthy
airport options is contained in the Planning and Design Report (Second Sydney

Airport Planners, 1997a).

4.8 Contaminated Sites

The only known contaminated site within the sites of the Badgerys Creek
options is at Lot 4, The Northern Road, Luddenham. Contamination occurred
as a result of dumping of materials by a former liquid waste contractor.
Remediation of the site is now completed (Department of Administrative
Services, 1997).

Other activities which could have potentially contaminated soils at Badgerys
Creek include market gardening, poultry farming, truck repair, and storage of
fuel and chemicals. It is anticipated that soils at Badgerys Creek would contain

low levels of agricultural pesticides and chemicals.

Streams and creeks on the sites provide potential contamination migration
pathways. Low permeability of soils on the sites and great depth to
groundwater indicate that the potential for significant migration of
contamination through soil and/or groundwater is low.

The past and current use of the Holsworthy MilLtary Area for military activities
indicates that there is a high probability of contaminated soil existing on the
sites of the airport options. The site of Option A contains two demolition
ranges where a high intensity of explosives use occurred and firing of ordnance
took place. The site of Option B contains a highly disturbed area known as
Impact Area E, which had similar use. To the north of Holsworthy Option A,
and well outside the areas considered for either the airport sites or potential

transport corridors, are two engineered landfills, thought to contain
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contaminated soil excavated from the Wattle Grove area. The landfills are
indicated to be on the north and south sides of the Complete Airfield (AXIS,
Australian Museum Business Services, 1995).

Sampling and analysis of a small nhumber of grab samples of soil and surface
water from blast craters in these three areas indicated that high concentrations
of particular heavy metals such as aluminium are likely to be present, but that
other heavy metal and organic residues from explosives may not be at
significant levels. Natural sources of aluminium are a possibility, however

more comprehensive testing would be necessary to confirm this.

There is likely to be a number of undocumented landfills within the area,
which potentially contain contaminated materials. Other potential sources of
contamination include imported railway ballast and coal waste which have

generally been used for road construction.

4.9 Fire Risk

Badgerys Creek and Holsworthy are opposites in terms of the fire potential of
their respective landscapes. The sites of the Badgerys Creek airport options
have a grassy gently sloping landscape that does not have a history of wild fire
and the overall bushfire threat is minimal. There is a potential for bushfire
ignition as a result of vehicle accidents on rural roads, arson and careless use
of equipment or fire on neighbouring lands, however the threat from such fires
is easily managed by grazing animals and regular slashing or mowing of

grasses.

In contrast, the Holsworthy Military Area is a dissected plateau with steep
inaccessible terrain and a long history of uncontrolled bush fires, due to
accidental fires from farm lands and garbage tips, and fires induced by

exploding ordnance.

Holsworthy has an open landscape which enables wind to penetrate and fan
fires and spread fires quickly. Inaccessible terrain and exposure of the plateau
to winds makes fire control and prevention difficult. The fire history indicates
that fires burn from west to east and smoke dispersal follows this direction.
Exposure to bushland on the western side is considerably less for the site of
Holsworthy Option B than for Holsworthy Option A, because of the closer
proximity of the site of Option B to developed areas of Campbelltown.

Bush land within the Woronora Catchment is not seen as a significant threat
to either option because of the tendency of fires to travel from west to east.
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Fire fighting within the Military Area is hazardous because of the presence of
unexploded ordnance, and limited access has meant that rapid response has
not been possible. Activities such as backburning have had to be conducted
from a network of internal roads and fire trails, using natural boundaries such

as cliffs or creek lines.

The Volunteer Bush Fire Service, National Parks and Wildlife Service and
Sydney Water carry out fire fighting in the areas bordering the Holsworthy
Military Area. The Army currently responds to fires within it's boundary, and

sometimes requires external assistance.

4.10 Emergency Plans

Regulations issued by the Civil Aviation Safety Authority require an aerodrome
emergency plan to be prepared by the airport operator prior to the
commencement of airport operations. The objective of the emergency plan
is to ensure a timely and effective response to an emergency situation by
relevant agencies, primarily with regard to saving lives and maintaining aircraft
operations. The emergency plan needs to be commensurate with the scale and
type of aircraft operations, the surrounding geography and other activities

conducted at the airport.

An emergency plan developed by the Federal Airports Corporation is currently
in place for Sydney Airport.

4.11 Overflying of Defence Establishment O rchard Hills

The Defence Establishment Orchard Hills area contains approximately 150
purpose built buildings that are licensed to store Explosive Ordnance. The
aggregate licence quantity for all Explosive Ordnance storage buildings in the
Navy area, known as RANAD Kingswood, is 200 tonnes Net Explosive
Quantity of ammunition. However this quant.ty of Explosive Ordnance is not

present at all times.

The types of Explosive Ordnance stored includes all types of Explosive
Ordnance used by the Australian Defence Forces, for example, guided
weapons, gun ammunition, demolition and pyrotechnic stores, and small arms

ammunition.
Some buildings are surrounded by a mound, while others are not. The roofs

of these buildings are of lightweight construction and are designed to vent the

effects of an explosion upwards instead of outwards.
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While no explosives are manufactured on the site, Explosive Ordnance is
assembled, repaired, inspected and proof-tested. Certain operations require
the removal of electro-explosive devices from their packaging. During this
time these devices may be susceptible to electromagnetic radiation.

Testing of the initiating devices of guided weapons is undertaken in special

buildings on the site.

There is also a demolition range at the site which was not being used at the
time of the site inspection. The range remains active and is licensed to dispose
of high explosive bombs which are unstable. The rifle range on site was only
operating between 10am and 5pm, three days a week for similar reasons.

There are no existing permanent flight paths over the Defence Establishment
Orchard Hills. Airspace between 0-1,5000 feet within one nautical mile
radius of the Defence Establishment Orchard Hills is permanently restricted
from Monday to Friday during daylight hours. Airspace between 0-4,500 feet
within 1 nautical mile radius of the facility is permanently restricted from
Monday to Friday between 10am-12 noon and 3-5pm. Both of these
restrictions are based upon demolition activities on site, rather than storage of

Explosive Ordnance.

Airservices Australia has stated that if the current permanent airspace
restrictions over the facilities remain, the operation of a Second Sydney Airport

at Badgerys Creek could be constrained.

The Department of Defence has indicated that permanent flight restrictions
relating to demolition of explosives could possibly be removed. However, as
there is an ongoing need to demolish small quantities of Explosive Ordnance
from time to time, the Department of Defence and Airservices Australia have
discussed the possibility of such demolition activities being undertaken with

temporary airspace restrictions.

The Civil Aviation Safety Authority has indicated that all airspace restrictions
must be observed. However, if current permanent airspace restrictions were
to be removed, the Civil Aviation Safety Authority would have no further

requirements regarding flight paths over the Orchard Hills Defence Facilities.

Flight of an aircraft over an explosives storage facility are a potentially a
hazard to both the explosives and to the aircraft. It is Defence policy to
protect the utility of a licensed facility from the adverse effects of
developments outside Defence-controlled property. The process used to
provide the required protection is known as safeguarding. The Australian
Ordnance Council has developed guidelines on the Control of Airspace above
Explosives Facilities and Sites of Planned Detonation. This is commonly

known as Australian Ordnance Council Pillar Proceeding 205.92 (Australian
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Ordnance Council, 1992). This document provides guidance on calculating

relevant safeguarding heights.
The Australian Ordnance Council has recommended that:
= flights over explosives facilities should be restricted to essential transit;

| where flights over explosives facilities cannot be avoided, they should
not normally be permitted to heights lower than the minimum heights
already stipulated for the surrounding urban or rural areas (1,000 feet

or 500 feet respectively);

= restrictions should apply for flights over planned detonations. Safety
heights should be calculated as shown on Pillar Proceedings 205.92.

In separate communications, the Australian Ordnance Council has provided

further guidance, as follows:

| permanent flight paths associated with the operation of a major airport

are not considered to be essential transit;

= if it is necessary to have flight paths, holding patterns, or approach or
departure routes passing over the Orchard Hills Defence Facilities at
heights less than those calculated by applying formulae in the
guidelines, a full hazard and risk analysis would need to be conducted.

Australian Ordnance Council's main concern is the risk of an aircraft crash on
Explosive Ordnance storage buildings and the possible consequences of such

an incident.

4.12 Crashes into Water Supply Infrastructure

Sydney's water supply infrastructure includes major dams and storage
reservoirs, major above-ground pipelines and canals, water filtration plants,

water pumping stations and service reservoirs.

Major water supply infrastructure assets that are located within approximately
20 kilometres of the sites for the three Badgerys Creek options are Warragamba
Dam and reservoir, Prospect Reservoir and dam, Warragamba Pipelines,
Upper Canal, Prospect Water Filtration Plant, and Orchard Hills Water
Filtration Plant. A water filtration plant is proposed at South Creek in the
future. The Warragamba Dam, Warragamba Pipelines and the Prospect Water
Filtration plant are part of Sydney's largest water supply system, accounting for

almost 80 per cent of the region's drinking water supply. The Orchard Hills
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Water Treatment Plant supplies water to a population of about 192,000 in
Penrith, Emu Plains and lower Blue Mountains.

Major water supply infrastructure assets that are located within approximately
20 kilometres of the sites for the two Holsworthy options are Woronora Dam
and reservoir, Cataract Dam and reservoir, Cordeaux Dam and reservoir,
Woronora Pipelines, Upper Canal, Woronora Water Filtration Plant and
Macarthur Water Filtration Plant. The northernmost lllawarra towns around
Helensburgh are supplied from Woronora Dam. Much of the Sutherland Shire
is also supplied from Woronora Dam, although most parts of the Shire can also
be supplied from Prospect. Cataract Dam, Cordeaux Dam and the Upper
Canal are part of the system that supplies the Camden and Campbelltown

areas.

Infrastructure facilities are generally designed and operated to achieve certain
levels of reliability and safety. Although a high level of reliability and safety
can be achieved, the state of absolute reliability and safety is neither
achievable nor economically viable. There will always be some risk that water
supply would be interrupted due to internal initiating events, such as
equipment failure, or due to external initiating events, such as extreme
weather conditions and earthquakes. In the case of dams, there is also some
risk to downstream public and property from dam failures due to extreme

floods or earthquakes.

Operations at the Second Sydney Airport options could potentially increase
the risk of an aircraft crash on some of the water supply infrastructure. As a
consequence, the risk of water supply interruption could potentially increase.
The risk to people and property downstream of dams could also potentially

increase.

Both qualitative and quantitative criteria are adopted in assessing the
acceptably or tolerability of this increase in risk from the Second Sydney

Airport options. Some of the qualitative criteria are:
. all avoidable risks should be avoided; and

. irrespective of the numerical value of the risk, the risk should be

reduced wherever practicable.

Quantitatively, the increase in risk is compared with some existing
catastrophic risks. This would allow judgement to be made regarding the
tolerability of risk from the Second Sydney Airport options.

Risk of dam failure from floods is assessed in terms of Imminent Failure Flood

and FYobable Maximum Flood. The Imminent Failure Flood is the flood which

just threatens dam failure, and depends on the design of the dam. The
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Probable Maximum Flood is a credible but extremely rare event, which
depends on the characteristics of the catchment. For many older dams, the
Imminent Failure Flood is small in comparison with the Probable Maximum
Flood, that is, dams could fail during the Probable Maximum Flood (or in fact
during all floods larger than the Imminent Failure Flood). While it is not
possible theoretically to calculate the frequency of the Probable Maximum
Flood, a notional value of one in a million (1 x 10"6) per year is a reasonable

assumption (Pearce, 1994).

In the case of Warragamba Dam, upgrades have been proposed to mitigate the
effects of flooding in the Hawkesbury-Nepean Valley (ERM Mitchell McCotter,
1995a), and to protect the dam wall during the Probable Maximum Flood
(ERM Mitchell McCotter, 1996).

The risk of Prospect Dam wall failure due to an earthquake was estimated to
be 10 in a million chance (1 x 10'§ per year (ERM Mitchell McCotter, 1995b).
It was estimated that failure of the Prospect Dam wall could cause the loss of
nearly 1,440 lives. This risk was considered to be unacceptable, and remedial

work was proposed to improve dam safety.

Failure rates of transmission pipelines could differ significantly, depending on
operating conditions, age and maintenance regimes. For oil and gas
transmission pipelines, rupture frequencies used in most risk assessments fall
within the range one in ten thousand chance (1 x 10"4 to one in one hundred

thousand chance (1 x 10'5 per kilometre.

The frequency of aircraft crashes in the vicinity of each airport option was
analysed as part of aircraft crash quantitative risk assessment. Figures showing
the location of contours representing one in a thousand chance (1 x 10"3, one
in ten thousand chance (1 x 10'4), and one in one hundred thousand chance
(1 x 10'H5 of a crash per square kilometre per year were developed for each
airport option in three modes of operations. Risks to major water supply assets

that are located within the three contours are discussed below.

Small aircraft are more than four times more likely to crash around the Second
Sydney Airport than larger aircraft. The frequency of large aircraft crashes,
which have the greater potential for damage, would be only a small proportion

of the total frequency represented by the contours.
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Chapter 5 Impacts of Badgerys Creek Options

5.1 Quantitative Risk Assessment of Aircraft Crashes

Of all the potential hazards and risks impacts associated with the establishment
of the Second Sydney Airport one of the most obvious is the risk of an aircraft
crashing onto a populated area. Quantitative risk assessment of aircraft crashes
was undertaken for both the Badgerys Greek and Holsworthy options. This has

been based on previous data on aircraft crashes in Australia and overseas.

The risk of aircraft crashes to people on the ground has been expressed in three
different ways in this technical paper. The first way is that contours which
show the probability of an aircraft crash per square kilometre per year in the
areas surrounding the various airport options have been produced. These
probability contours, which are shown as Figures 3.2, 3.3 and 3.4 in
Appendix A, for the various airport options, are based upon a worst case

scenario, Air Traffic Forecast 3, in the year 2016.

The second way of representing hazards and risks associated with aircraft
crashes has been to produce contours showing individual fatality risks for each
of the airport options. Contours showing individual fatality risks of 10 in a
million, one in a million and 0.1 in a million per year are shown in Figures
3.7, 3.8 and 3.9 in Appendix A. The individual fatality risk is the risk of death
per year to a person at a particular point outside the boundary of the airport.
Individual fatality risk levels less than one in a million per year would meet the
Department of Planning (1990) criteria for location of residential areas near

hazardous industries.

Predicted fatality rates have also been calculated for the Badgerys Creek
options. Predicted fatality rates represent the average number of fatalities over

a number of years. These figures are shown in Table 5.1 below.

Table 5.1 Predicted Fatality Rate (persons per 100 years) for Badgerys Creek O ptions

Badgerys Creek Option Airport Airport Airport
Operation 1 Operation 2 Operation 3
Option A 2.5 18 n/a
Option B 2 1.5 2.2
Option C 4 5 4.6

The predicted fatality rates for the Badgerys Creek options range between 1.5
and 5.0 persons per 100 years.
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Among the two operating modes investigated for Badgerys Creek Option A,
Airport Operation 1 (preferred landings from the South West and take-off to the
North East) has the higher fatality rate. Figure 3.7 in Appendix A shows that
no major residential areas are enclosed within the one in a million per year
(1 x 10‘g per year individual fatality risk contours, which generally enclose

areas along runway extended centrelines only.

Among the three operating modes investigated for Badgerys Creek Option B,
Airport Operation 3 (share the noise) has the highest fatality rate, although the
rate in Airport Operation 2 (preferred landings from the south west and take-off
to the north east) is not much lower. Figure 3.8 in Appendix A shows that no
major residential areas are enclosed within the one in a million (1 x 10'6 per
year individual risk contours, which generally enclose areas along runway

extended centrelines only.

Among the three operating modes investigated for Badgerys Creek Option C,
Airport Operation 2 (preferred landings from the north and take-off to the
south) has the highest predicted fatality rate. Figure 3.9 in Appendix A shows
that the one in a million per year (1 x 10§ individual fatality risk contours
generally enclose areas along extended runway centrelines only, which
include some existing residential areas towards the north of the site of

Badgerys Creek Option C.

Table 5.2 shows the population exposed to a level of individual fatality risk of
more than one in a million for the various Badgerys Creek options. It shows
that between 2,500 and 9,000 people would be exposed to such a risk level.
The Department of Urban Affairs and Planning guidelines state that risk levels
of more than one in a million per year are not acceptable for residential areas

located close to hazardous industries.

Table 5.2 Population Exposed to Levels of Individual Fatality Risk of more Than O ne

Chance in a million per year for Badgerys Creek O ptions

Pace 52

Badgerys Creek Option Populations Exposed to More Than One
in a Million Chances of Fatality per year
Option A 2,500
Option B 2,500
Option C 9,000

Societal risk curves have been developed for all the airport options for the
mode of operation shown to have highest fatality rate. These curves are shown
in Figure 3.12 in Appendix A. Also shown for comparison is the societal risk
curves for Sydney Airport in the year 2010. It can be seen that the societal risk
for Badgerys Creek options are considerably lower than the societal risk from

Sydney Airport for the entire range of crashes.
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5.2 Adverse Meteorology and Seismic Activity

Due to modern navigation aids, adverse meteorological conditions such as
high intensity rainfall, thunderstorms, low cloud and fog may be able to be
overcome by large commercial aircraft. The impacts of such phenomena for
other aircraft may be significant.

Air traffic procedures for dealing with poor visibility at an airport such as in fog
or heavy rain are developed by Airservices Australia in conjunction with the
Civil Aviation Safety Authority. The procedures are specified in aeronautical
information publication documents and are based on prescribed visibility

minima for landings or takeoffs.

The decision to proceed with a landing or takeoff in conditions of poor
visibility rests with the individual pilot concerned and is usually based on the
pilots training, experience, aircraft type, standard of electronic navigation
equipment aboard the aircraft and the requirement specified in the company

operations manual.

Modified Mercallie ground intensities plotted for south western Sydney
(Kinhill, 1985) show that the sites of the Badgerys Creek options lie in an area
approximately 20 kilometres north of the MM V contour line. This infers that
a tremor with a ground intensity of less than MM V, is expected to occur once
every one hundred years on average.

According to the SAA Loading Code - Part 4, all of the Sydney metropolitan
area has the same acceleration coefficient (Standards Association of Australia,
1993). The risk of earthquakes at the Badgerys Creek sites is not considered to
be any different than in other parts of Sydney.

5.3 Bird and Bat Strike

At Badgerys Creek, there are no known defined regular significant bird or bat
movements which may conflict with any of the runway orientations. Therefore
it is concluded that the bird and bat hazard is moderate at Badgerys Creek and
no special bird or bat hazards are anticipated. There is no significant difference
between the three options, however problems could potentially occur in future
if waste disposal facilities are established in the vicinity of the sites of the

airport options.
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5.4 Fuel Supply and Storage

The population group closest to the potential pipeline would be the road users.
Although some road users could be present at any given time, no single road

user is likely to be exposed to risks from the pipeline continuously.

Table 5.3 shows the land uses and sensitive environmental receptors along

various sections of the fuel supply pipeline for the Badgerys Creek Options.

Table 5.3 Pipeline to Badgerys Creek Options —Land Uses and Sensitive Receptors

Section No.

Notes:

Approximate
Section length Land Use Receptor

(kilometres)

From Clyde Refinery in 18.5 suburban Prospect Reservoir
Parramatta to Eastern Creek (500 metres)
via M4

From Plumpton storage 8 suburban None identified
facility to Eastern Creek

From Eastern Creek to Cecil 10 mostly rural Warragamba
Park via Western Sydney pipeline upper
Orbital canal (crosses)
From Cecil Park to Badgerys 11 mostly rural None identified

Creek via Elizabeth Drive

1 Source: Land uses identified from Cities for 21st Century, DOP, 1995
2. Section 1' isalternative to Section 1

Pipelines are a safe and conventional mode of transporting petroleum. The
engineering technology is well understood. However, hazardous incidents
could occur if the pipeline leaks, and if the spilled fuel is ignited. Leaks from
properly designed, constructed, operated and maintained pipeline are rare and
are primarily caused by inadvertent damage by third parties using earth
moving equipment. Other less likely causes include external, internal and
stress corrosion, material and construction defects, weather, ground

movement, incorrect operation, equipment failure, and sabotage.

Pipeline leaks or ruptures are rare. An estimate of historical frequency of major
leaks and ruptures is 5 x 10"4per kilometre per year and 5 x 10's per kilometre
per year respectively. New pipelines that are designed, installed and operated
to similar or improved standards are expected to have a lower failure rate.

A previous risk analysis of a jet fuel pipeline in Sydney indicated that directly
above the pipeline the fatality risk was less than 0.5 in a million (0.5 x 10" per
year (Cleland, 1990) and was thus well within the Department of Urban Affairs

and Planning's criteria.

Pace 5» PPK Environment & Infrastructure Pty Ltd



Badgerys Creek Impacts -Chapter 5

Based on past risk assessments and preliminary estimates of consequences and
likelihood of flammable incidents, it is concluded that the proposed Jet Al fuel
pipeline could be designed, constructed and operated such that risk levels are
within acceptable limits for various land uses in the vicinity of the pipeline.
The risk to sensitive environmental receptors could also be controlled within

acceptable limits.

For the preliminary study of fuel storage risks, only the more serious incidents,
such aslet Al tank fire and bund fire are considered.

Comparing the separation between the airport fuel depot and people on and
off site, the chance of fatality during a tank or bund fire outside the fuel depot

is low.

The tank farm would be provided with state-of-the-art leak detection systems.
In the event of a tank fire, base foam injection systems and deluge systems are
provided for fire fighting. In view of these safeguards, the likelihood of tank or

bund fires would be low.

Based on preliminary estimates of consequences and likelihood of flammable
incidents, it is concluded that the proposed fuel storage depot could be
designed, constructed and operated such that risk levels are within acceptable
limits for various land uses in the vicinity of the depot. The risk to sensitive
environmental receptors could also be controlled within acceptable limits.

5.5 Security Issues

At the design limits proposed under the EIS, the airport would be categorised
as a security category 1 airport and attract the highest security measures. The
initial development of the airport may well be such as to require a lower
category. Consistent with the aviation security methodology, the security
categorisation would be based on a consideration of traffic type, frequency of
aircraft operation and passenger throughput, with a separate consideration of
any overriding considerations determined by Australia's intelligence agencies.

5.6 Contaminated Sites

No significant differences in terms of potential for contamination exist
between Badgerys Creek Option A, B and C. This is because the sites of
Options B and C include the site of Option A and similar activities have been

conducted on all sites.
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It Is likely that the amount of contaminated soil with concentrations exceeding
acceptable levels for commercial use would not be significant in comparison
with the volume of earthworks proposed. Therefore the impact of this

contamination would not be significant.

Further investigations would need to be carried out prior to redevelopment of
the area for use as an airport. These would identify specific areas where
localised contamination might exist, for example, hydrocarbon contamination
in the vicinity of underground fuel tanks, and where specific remediation

might be necessary.

On site disposal of contaminated soils by using them as fill material may be
viable, provided steps are taken to minimise future risks to environmental and

human health.

A detailed testing program would be necessary, after the use of the sites for
agricultural purposes has ceased. This would ensure that concentrations of
heavy metals and organic compounds present would not exceed acceptable
standards. If only small amounts of soil were found to exceed acceptable
concentrations for commercial use, offsite disposal could be considered. Larger
volumes may require special on-site containment cells to be constructed, and

integrated into the airport design.

5.7 Fre Risk

The risk of fire at the sites of the Badgerys Qeek options would slightly
increase during airport construction, due to use of machinery and improved
access to the areas containing fuels such as grass or vegetation. Stockpiled
vegetation that has been cleared could pose an increased fire risk.

Impacts of fire would be to generate sufficient smoke to limit visibility on
roadways within and outside the sites, and to potentially destroy fuel and
combustible materials stored on site. The level of risk to construction staff is
not predicted to be very high, because of the large number of potential escape
routes from the site. Fires would be easily controlled and total extinguishment

may be possible.

The risk of bush or grass fires occurring during operation of the airport is
considered to be minimal, due to the nature of the landscape following
development. Fires occurring within airport facilities are unlikely to spread
beyond the boundary, however lands external to the airport remain a potential

fire hazard, if current land use continues.

Grass fires can produce dense dark coloured smoke which could impact on
visibility for aircraft and ground operations. This could cause restrictions on

PPK Environment & Infrastructure Pty Ltd



Badcerys Creek Impacts -Chapter 5

vehicle access and egress from the airport, operational problems with air

conditioning systems, potential loss of night time vision by pilots and

increased risk of aircraft crashes due to smoke being drawn into jet engines.

5.8 Emergency Plans

An aerodrome emergency plan would be prepare prior to the commencement

of airport operations. Given the planned airport capacity and the nature of the

anticipated activities on the airport, the preparation of the emergency plan

would be a complex task involving extensive consultations with local, State

and Commonwealth agencies. Examples of agencies that may be involved are:

On-airport agencies -airport operator, air traffic services, rescue and
fire fighting services, airlines and other aircraft operators, security
services, etcetera; and

Off-airport agencies -fire brigades, police, medical and ambulance
services, hospitals, defence forces, State emergency services, transport

authorities, volunteer rescue services, refuelling agents, etcetera.

The emergency plan would comply with Civil Aviation Regulations and would

include the following:

plans for dealing with emergencies or possible emergencies on or near
the airport that are caused by or may affect aircraft operations;

details of tests for airport facilities and equipment to be used in

emergencies, including the frequency of those tests;

details of exercises to test emergency plans, including the frequency of

those exercises;

arrangements for reviewing the effectiveness of responses in

emergencies or exercises;

the establishment of an airport emergency committee to deal with
emergencies and organise training and other preparation for

emergencies; and

a list or organisations represented on the emergency committee and the
powers and functions of the committee.

The emergency plan for the Second Sydney Airport would be consistent with

the emergency plan for Sydney Airport.
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5.9 Overflying of Defence Establishment O rchard Hills
Flight Tradks

The parallel runways for Badgerys Creek area Option A are not in a direct line
with the Defence Establishment Orchard hills. Only two out of the fifteen
assumed departure flight tracks for this option pass over parts of the facilities

area. No arrival tracks pass over the facilities.

The parallel runways for Badgerys Geek Option B are not in a direct line with
the Defence Establishment Orchard hills. However, the cross runway is in line

with the south-west corner of the site.

Two assumed departure flight tracks from the parallel runways pass over parts
of the facility. In addition, approximately four departure tracks and three
arrival tracks for the cross runway pass over the Defence Establishment
Orchard Hills.

One of the parallel runways for Badgerys Geek Option C is in direct line with
the south-east part of the Defence Establishment Orchard Hills. The arrival
and departure tracks associated with one of the parallel runways, and some
departure tracks associated with the cross runway, pass over the Defence

facilities.

Distraction of Personnel

Defence personnel working with explosives could potentially become
distracted, if aircraft pass overhead. This could increase the possibility of an

accident.
Electromagnetic Radiation

Electromagnetic radiation could accidentally detonate electrically initiated
explosive devices, leading to an explosion. Radio and radar transmissions
from aircraft can affect electro-explosive devices. There is normally little risk
to electro-explosive devices installed in weapons because of the shielding
provided by the casing. However electro-explosive devices removed from
weapons during maintenance are susceptible for the short time they remain
outside a protective shield. Removal of electro explosive devices is carried out
within buildings which provide some level of protection, although they are not

designed to provide complete protection.

A review by the Electrical Explosives Hazards Committee of the Australian
Ordnance Council showed that even the most sensitive electro-explosive
device in service is not at risk from direct exposure to the most powerful
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airborne emitters in civilian and military uses over the frequency spectrum
from 3 megahertz to 20 gigahertz, at distances of greater than 300 feet. No
allowance was made for any shielding of the electro explosive devices in these
calculations (Australian Ordnance Council, 1992).

During an inspection of the Defence Establishment Orchard Hills site
personnel indicated that the human body and other objects in the vicinity can
act as antennae during the handling of exposed electro explosive devices and
could potentially amplify transmissions. This phenomenon has not been

examined in this risk assessment.

Other fixed sources of transmissions exist at airports. These include Terminal
Area Radar and other communication systems. Potential hazards to explosives
from such fixed sources have not been examined in this risk assessment.

Considering the short time that electro-explosive devices remain outside their
protective shield, the height of the aircraft above the facility, the location of
flight tracks in relation to maintenance areas, and the Electrical Explosives
Hazards Committee test results, the risks to electro explosive devices from
aircraft operations from Badgerys Creek Option A, B and C appear to quite be
low. Such risks could be reduced by additional engineering and procedural

controls.

Airborne lasers may be a hazard to explosives devices, however aircraft
operations at the Second Sydney Airport would not present such hazards.

Consequences of Explosions

Explosive Ordnance present in many buildings on site could escalate the
consequences of an aircraft crash. The quantity of Explosive Ordnance kept
within maintenance buildings is relatively small, therefore the secondary
consequences of an aircraft crash on a maintenance building would most likely

be within the scale of the direct consequences.

Many storage buildings contain Explosive Ordnance of Hazard Division 1
This particular Explosive Ordnance is susceptible to ground shock, blast flame
and high velocity projectiles. It is prone to mass explosion, which means that
the entire stored amount can explode virtually instantaneously. This can give
rise to a blast and high and low velocity projectiles.

Explosive Ordnance of other Hazard Divisions may also present in storage
buildings. Explosive Ordnance of Hazard Division 1.2 is susceptible to blast,
flame and projectiles. It causes a projection hazard but not a mass explosion
hazard. That means it may explode, but the explosion would involve a few

items at a time, rather than the entire stored amount. Explosive Ordnance of
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Hazard Division 1.3, which can also be stored on the site, is a mass fire

hazard.

Therefore direct consequences of an aircraft crashing into Explosive Ordnance
storage areas include ground shocks, high velocity projectiles, and fire. The
exposure of Explosive Ordnance to such effects could result in a series of
explosions involving Hazard Division 1.1 and 1.2, consequent blasts and

projectile generation, and mass fire.

The severity of any explosion depends on the quantity of explosives involved.
Since Hazard Division 1.1 is the only hazard division which has the potential
for mass explosion, the most severe single explosion that could occur would
require the entire quantity of Hazard Division 1.1 Explosive Ordnance present

in the building to explode.

The maximum quantity of Hazard Division 1.1 Explosive Ordnance that is
licenced to be stored in any single building on site is approximately 50,000
kilograms (TNT equivalent). Away from the direct blast area, the consequences
of an explosion are determined by the overpressure wave generated. This is a
pressure wave which travels away from the centre of the explosion and
decreases in intensity with increasing distance.

The secondary consequences of an aircraft crashing on an Explosive Ordnance
storage building are likely to be more severe than the direct consequences of
the crash. However, considering the location of Explosive Ordnance storage
facilities in relation to the site boundaries, injuries or fatalities outside the site
boundary of the Defence Establishment Orchard Hills would not be expected.

This analysis shows that the increase in crash risk for aircraft overflying the
Defence Establishment Orchard Hills Defence is insignificant for Badgerys
Creek Options A, B and C shows that increased risk for people inside and

living outside is insignificant.
Hazards to Overflying Aircraft

Hazards to overflying aircraft from the Defence Establishment Orchard Hills
have also been considered. Demolition activities were suspended at the
facilities at the time when this investigation was undertaken. It is understood
that if such activities are resumed, only minor quantities of Explosive
Ordnance (approximately 5 kilograms at a time) would be demolished, and

this would only occur infrequently.

Temporary airspace restrictions have been discussed between with Airservices
Australia and the Department of Defence. These restrictions would be
determined using the methodology recommended in Pillar Proceeding 205.92
(Australian Ordnance Council, 1992), which takes into account both the
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fragment and the blast hazard to aircraft. In view of these arrangements, risks

to overflying aircraft would be low.

Aircraft flying over, or in the vicinity of an accidental explosion at the site
could be affected by blast, fragments or both. Two types of assessments are
relevant in this situation. The first is an assessment of risk to an aircraft each
time it flies over, or is in the vicinity of the Defence Establishment Orchard
Hills, while the second is the assessment of total risk to all aircraft that fly over,

or are in the vicinity of the facilities.

The consequences of an explosion on ground for an aircraft flying overhead
depend on a number of factors, including the quantity of explosives involved
in the explosion and the separation between the centre of the explosion and

the aircraft, at the time of the explosion.

Fragments could also be projected from explosions on the ground, but
fragment effects at a particular distance are somewhat different from blast
wave effects. Although fragments may travel great distances, they have to hit
the 'target’ (aircraft in this case) for them to have an effect, unlike a blast wave
which will 'hit' everything in its path. While there is a chance that a fragment
may hit an aircraft, there is conversely a much greater chance that it may not
hit the target. However it is difficult to determine the probability of a 'hit'.

In view of the uncertainty in both the blast and fragment effects on aircraft, a
conservative approach has been adopted for this risk assessment. The
preliminary analysis undertaken assumes that all explosions at the Defence
Establishment Orchard Hills involve the worst-case explosives quantity of
50,000 kilograms and that aircraft within four kilometres of the centre of the
facilities at the time of explosion would crash. If this analysis shows that the

level of risk is unacceptable, then more detailed analysis maybe justified.

Accidental detonation of the contents of explosives storehouses, or of
explosives in other facilities, are very uncommon (Australian Ordnance
Council, 1992). None of the Department of Defence staff consulted as part of
this study could recall an explosion in a Department of Defence explosives
storage building in Australia although a recent case in the USA was mentioned.
While the frequency of such accidents is low, such an accident could occur at
any storage facility, including at the Orchard Hills Defence Facilities.

An examination by Menz (Menz, 1984) concluded that civilian storage
magazines explode with a frequency of between one in ten thousand (1 x 10"4)
and one in a million (1 x 10* per year. Other estimates have placed the figure
nearer to 2.5 in ten thousand (2.5 x 1CT4 per annum. The actual mechanisms
which caused such detonations are not recorded by Menz or other analysts.

Department of Transport and Regional Development Pace 511



Second Sydney Airport

The probability of more than one aircraft being present within the four

kilometre radius effect zone of the Defence Establishment Orchard Hills worst-

case explosion at the same time has not been evaluated in this risk assessment.

Summary of Hazards and Risks To and From Aircraft

Table 5.4 provides a summary of the proposed use of airspace above the

Defence Establishment Orchard hills and the hazards and risks arising from the

three Badgerys Creek options.

Table 5.4 Comparisons of Hazards and Risks To and From Aircraft Flying Over Defence
Establishment O rchard Hills

Issue

Parallel runway
alignment

Cross runway alignment

Flight paths over the
Defence Establishment
Orchard Hills

Probability of a crash at
the Defence
Establishment Orchard
Hills

Pace 5-12

Badgerys Creek
Option A

m not in line with the
Defence Establishment
Orchard Hills

= /a

m two indirect departure
flight paths from a
parallel runway

m no area within the 103
or 10" crash per square
km per year contour

m 1to 3 square km site
area (NE corner) within
the 10* -10'5zone

m 510 7 square km site
area (NE half) within the
105-106zone

m67% probability that the
crash would be of a
small aircraft

PPK Environment & Infrastructure Pty Ltd

Badgerys Creek
Option B

m not in line with the
Defence
Establishment
Orchard Hills

m in line with the SW
corner of the
Defence
Establishment
Orchard Hills

m two indirect
departure flight paths
from a parallel
runway

m all arrival and most
of the departure
tracks from one end
of the cross runway

m no area within the
1C3or 10* crash per
square km per year
contour

m 3 to 6 square km site
area (NE and SW
corners) within the
10* -10'3zone

m 5 to 9 square km site
area within the 1C5-
106zone

m 67-82% probability
that the crash would
be of a small aircraft

Badgerys Creek
Option C

m one parallel runway
in line with the
Defence
Establishment
Orchard Hills

m not in line with the
Defence
Establishment
Orchard Hills

m all arrival and
departure tracks on
one end of a parallel
runway

m two indirect
departure tracks from
the cross runway

m no area within the
10'3crash per square
km per year contour
(Modes - North or
South)

m about 2 square km
site area (SE corner)
within the 10° zone
(Mode -South)

m 5 to 9 square km site
area within the 10'3-
10" zone

m rest of site within the
10'3-10“ zone

m 84% probability that
a crash would be of a
small aircraft
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issue Badgerys Creek Badgerys Creek Badgerys Creek
Option A Option B Option C
Crash risk per year mestimated to be lessthan  « estimated to be less m estimated to be less
cumulative over all 1.15 x 10* per year than 1.51 x 10™* per than 7.43 x 10* per
flights due to an m this would represent an year year
explosion at the increase of less than m thiswould represent  m this would represent
Defence Establishment 0.11% to the total crash an increase of less an increase of less
Orchard Hills risk per year than 0.14% to the than 0.69% to the
total crash risk per total crash risk per
year year

The arrival and departure tracks associated with one of the parallel runways
and some departure tracks associated with the cross runway pass over the
facility, thus Defence personnel working with explosives could potentially
become distracted if aircraft pass overhead. This could increase the possibility
of an accident.

Analysis shows that the risk of an aircraft crash on one of the explosives storage
buildings is insignificant. The secondary consequences of an aircraft crashing
on an explosives ordnance storage building are likely to be more severe than
the direct consequences of the crash. Considering the location of explosives
ordnance storage facilities in relation to the site boundaries, injuries or
fatalities outside the site boundary of the Defence Establishment Orchard Hills
would not be expected even if such a crash occurred.

Aircraft flying over or in the vicinity of an accidental explosion at the site
could be affected by glass, fragments or both. The consequences of an
explosion on ground for an aircraft flying overhead depend on a number of
factors including the quantity of explosives involved in the explosion and the
separation between the centre of the explosion and the aircraft, at the time of
the explosion.

In the worst case, the risk of an aircraft flying over the Defence Establishment
Orchard Hills, crashing due to an accidental explosion at the facilities is
approximately would be 8.6 in a billion. This is considered to be very low.

5.10 Crashes into Water Supply Infrastructure

The potential for aircraft to crash into water supply infrastructure is also of
concern, for Badgerys Creek Options A and B in particular. Figures 3.2 and
3.3 in Appendix A show the location of crash frequency contours for Badgerys
Creek Options A and B.

The parallel runways for the Badgerys Oeek Options A and B are in direct line

with the Prospect Dam. Two approach and two departure tracks from the
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parallel runways pass over the Prospect Dam. Three departure tracks and two
arrival tracks are positioned over the Warragamba Dam.

No major water supply facilities are located within the one in 1,000 chance
(1 x 10'3 contours.

In all the operating modes investigated for Badgerys Qeek Options A and B,
the one in 10,000 chance (1 x 10"4 contours enclose the Warragamba Dam,

parts of the Warragamba pipelines, and parts of the Prospect Dam.

Some additional length of the Warragamba pipelines, and parts of the Orchard
Hills Water Filtration Plant are enclosed within the one in 100,000 chance
(1 x 105 contours in all the operating modes investigated, although the
exposure is comparatively less for Airport Operation 2 (landings from the
North East and take-offs to the South West).

The frequency of an aircraft crash on the Prospect Dam wall is estimated to be
about 25 in a million (25 x 10'g per year for Badgerys Qeek Options A and B.
This is based on the area of the dam wall and the location of the dam wall near
the one in 10,000 chance contour. The likelihood of dam failure following an
aircraft crash has also not been investigated. However, this preliminary
analysis indicates that the increase in risk could be significant in comparison

with existing risk.

The frequency of an aircraft crash on the Warragamba Dam wall is estimated
to be about 19 in a million chance (1.9 x 10‘5 per year for Badgerys Qeek
Options A and B. The likelihood of dam failure following an aircraft crash has

also not been investigated in this study.

A potential problem is the failure of one of the gates resulting from a crash
directly on the gates. Under this scenario, a significant flood wave would be
released and almost half the present stored capacity of the dam would be lost.
The impact of the wave of water to downstream public and property has not
been investigated. Although the gates could potentially be repaired within a
few months, it would take several years to build up the water levels.

Water stored in Lake Burragorang (formed by Warragamba Dam) is gravity fed
to the Prospect Dam through parallel 3,000 millimetre diameter and 2,100
millimetre diameter above-ground Warragamba Pipelines. These pipelines
could be damaged if an aircraft crashes directly on them, or skids into them.
The distance to which a crashing aircraft could skid depends on a the size of

the aircraft and the angle of crash.

The frequency of aircraft crash into a five kilometre length of the Warragamba

pipeline is estimated to be 50 in a million chance (5 x 109 per kilometre per

Pace 5-14 PPK Environment & Infrastructure Pty Ltd



Badcerys Creek Impacts ~-Chapter 5

year. The frequency is estimated to be five in a million chance (5 x 10'§ per
kilometre per year, for a second five kilometre length.

For Badgerys Creek Option C, only the Warragamba Pipeline and the Orchard
Hills Filtration Plant are located within the one in 1,000 chance and one in
10,000 chance contours. Warragamba Dam is located at the boundary of the
one in 100,000 chance contours. Thus the probability of an aircraft crash into

Warragamba Dam is approximately 1.9 in a million chances.

Approximately one kilometre of the length of the Warragamba Pipeline is
located within the one in 1,000 chance contours. Thus the average crash risk
for this section of the pipeline is approximately 500 in a million per kilometre
per year. For other sections of the pipeline, which are contained within the
one in 10,000 and one in 100,000 chance contours, the predicted crash risks
are 50 in a million and five in a million chances per kilometre per year

respectively.

The risk of aircraft crashing into a particular critical item of water supply would
be substantially less than the risks expressed above due to the area of the
infrastructure being less than one square kilometre. An aircraft crashing into
a dam wall would also not necessarily result in dam failure, although dam
stability under such conditions has not been quantified. It should also be
noted that small aircraft are almost four times more likely to crash than large
aircraft. The consequences of small aircraft crashing would be far less severe

than a crash involving a large aircraft.

The consequences of aircraft crashes into critical elements such as dam walls
and pipelines could be catastrophic, as well as causing long term difficulties
with water supply to the Sydney region. A crash directly on the gates of a dam
wall could result in a significant floodwave being released and a large amount

of the present stored capacity of the dam could be lost.

It could take several years to build up water levels to the current levels. The
floodwave could cause massive damage to public property and private
property downstream of the dam and fatalities could result. It should be
recognised however that not all aircraft crashes on the dam wall would not
necessarily result in damage to critical elements of the dam, which present a

relatively small target.

In the event of an aircraft crash into the Warragamba pipeline, the water
supply to Prospect Water Filtration Plant serving 2.9 million people would be
affected. Minimal services could be provided using the Upper Canal. Some
areas may not receive any supply. If short lengths of the pipelines, say
approximately 10 metres are damaged, they could potentially be repaired
within two or three weeks. Damage to longer lengths would take

approximately two to three months.
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Chapter 6 Impacts of Holsworthy Options

6.1 Quantitative Risk Assessment of Aircraft Crashes

The same measures of risk assessment of aircraft crashes have been used for
Holsworthy as for the Badgerys Creek options. Contours for the probability of
an aircraft crash have been produced and are shown as Figures 3.5 and 3.6 in
Appendix A for Holsworthy Options A and B respectively.

The contours shown are based on a 30 million passenger per year scenario.
Figures 3.10 and 3.11 in Appendix A show contours representing individual
fatality risks of 10 in a million, 1 in a million and 0.1 in a million chances per
year for Options A and B respectively. These have been generated for the
modes of operation that have the highest fatality rates. Individual fatality risk
levels outside the one in a million per year contours would meet the
Department of Urban Affairs and Planning's criteria for development of

residential areas near hazardous industrial industries.

Figure 3.10 in Appendix A shows that areas enclosed within the one in a
million per year individual fatality risk contours are generally located along
extended runway centrelines only. This includes some existing residential
areas towards the north of the site of Holsworthy Option A.

Similarly for Holsworthy Option B, areas enclosed within the one in a million
per year individual fatality risk contours are generally located along extended
runway centrelines only. Some existing residential areas towards the west of
the site of Holsworthy Option B are also included.

Predicted fatality rates for the two Holsworthy options in various modes of
operation are summarised in Table 6.1. Predicted fatality rates represent the

average number of fatalities over a number of years.

Table 6.1 Fatality Rate (persons per 100years) for Holsworthy Options

Holsworthy Option Airport Airport Airport
Operation 1 Operation 2 Operation 3

Option A 7.1 13 9

Option B 5 6.4 55

Fatality rates for the Holsworthy options range between five persons per 100

years and 13 persons per 100 years.
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Table 6.2 summarises the number of people who are exposed to levels of
individual fatality risk of more than one in a million per year. The Department
of Urban Affairs and Planning's guidelines are that risk levels of more than one
in a million per year are not acceptable for residential areas located close to

hazardous industrial facilities.

Populations exposed to more than one in a million chances of a fatality per
year range from 60,000 for Holsworthy Option A to 21,000 for Holsworthy
Option B. The difference in these figures arises from one in a million contours
for Holsworthy options enclosing heavily populated parts of the Campbelltown

local government area.

Table 6.2 Populations Exposed to Levels of Individual Fatality Risk of more Than O ne in

a Million Chances per year For Holsworthy Options

Pace 62

Holsworthy Option Populations Exposed to More Than One in

a Million Chances of Fatality per year
Option A 60,000

Option B 21,000

Societal risk curves for all the airport options for the mode of operations that
have the highest fatality rates are shown in Figure 3.12 in Appendix A. Also
shown for comparison is the societal risk curve for Sydney Airport in the year
2010. In comparison with the societal risk from Sydney Airport, the societal
risks for Holsworthy Options A and B are lower for the entire range of crashes.

6.2 Lucas Heights Science and Technology Centre

The potential for aircraft crashes into the Lucas Heights Science and

Technology Centre is of concern for the Holsworthy options.

The parallel runways for Holsworthy Option A are located west of the Lucas
Heights Science and Technology Centre, and are orientated in a near north-
south direction. This location and orientation of the parallel runways avoids
the need for flight paths over the Lucas Heights Science and Technology
Centre. The cross wind runway is located south of the Lucas Height Science
and Technology Centre and is oriented in an east-west direction. The location
and orientation of the cross wind runway also avoids the need for flight paths

over the Lucas Heights Science and Technology Centre.

None of the proposed arrival or departure tracks for Holsworthy Option A or
Option B pass over or within one nautical mile of HIFAR, and therefore, the
removal of existing airspace restrictions over the Lucas Heights Science and

Technology Centre is not proposed.
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The airport and nuclear facilities at Lucas Heights, could be sources of risks to
one another. The interaction between the two facilities could be a source of
risk to the surrounding communities. Therefore the following types of risks are

considered relevant for consideration:

= risk to people at the airport from accidents at the nuclear facilities at

Lucas Heights;

= risk to surrounding communities, including people at the airport, from
an aircraft crash on the nuclear facilities at Lucas Heights.

Accidents at the Lucas Heights Science and Technology Centre could be
initiated either due to internal or external initiating events. The frequency of
internal and external initiating events, except aircraft crashes, is not expected
to increase as a result of construction and operation of an airport at the site of
Holsworthy Option A.

No part of the airport at Holsworthy Option A is located within the 1.6
kilometre radius exclusion zone centred around HIFAR. The terminal and
apron area, which would have a concentration of population, is not located
within 2.5 kilometres of HIFAR.

The low frequency of accidents at HIFAR indicates that risks to people at the
airport from accidents at HIFAR would be low for Holsworthy Options A
and B.

The site for Holsworthy Option B is located about 10 kilometres south-west of
the Lucas Heights Science and Technology Centre. The location and
orientation of the parallel runways avoids the need for flight paths over the
Lucas Heights Science and Technology Centre. Similarly, the location and
orientation of the cross wind runway also avoids the need for flight paths over

the Lucas Heights Science and Technology Centre.

The crash frequency on the reactor containment building of large aircraft
operating from Holsworthy Option A or Option B would be less than 1.77 in
one billion (1.77 x 10'9 per year. This frequency is the same for both options
because none of the proposed flight paths pass within the 1.6 kilometre
exclusion zone around the reactor. The total crash frequency on the reactor
containment building of large aircraft, calculated by adding the crash
frequency of aircraft using the airway to the Sydney Airport and operating from
Holsworthy Option A or B would be less than 2.45 in one billion chances
(2.45 x 10'9 per year.

Holsworthy Option A is located within a few kilometres of the Lucas Heights

Science and Technology Centre whereas Holsworthy Option B is more than

10 kilometres away. Although quantitative risk assessment does not indicate

Department of Transport and Regional Development Page 6-3



Second Sydney Airport

Pace 64

significant differences in the hazards and risk implications for the two
Holsworthy options, an examination of risk contours indicates that the
contours are much closer to the Lucas Heights Science and Technology Centre
for Holsworthy Option A than for Holsworthy Option B.

6.3 Adverse Meteorology anda Seismic Activity

Due to modern navigation aids, adverse meteorological conditions such as
high intensity rainfall, thunderstorms, low cloud and fog may be able to be
overcome by large commercial aircraft. The impacts of such phenomena are

small and medium sized aircraft may be significant.

Air traffic procedures for dealing with poor visibility at an airport such as in fog
or heavy rain are developed by Airservices Australia in conjunction with the
Civil Aviation Safety Authority. The procedures are specified in aeronautical
information publication documents and are based on prescribed visibility

minima for landings or takeoffs.

The decision to proceed with a landing or takeoff in conditions of poor
visibility rests with the individual pilot concerned and is usually based on the
pilots training, experience, aircraft type, standard of electronic navigation
equipment aboard the aircraft and the requirement specified in the company
operations manual. It is therefore not possible to estimate the proportion of
time that an airport would not be usable due to weather conditions other than

wind.

Modified Mercallie ground intensities plotted for south western Sydney
(Kinhill, 1985) show that the site of Holsworthy Option A lies in an area
approximately 10 kilometres north of the MM V contour line. This infers that
a tremor with a ground intensity of less than MM V, is expected to occur once
every one hundred years on average at the site of Holsworthy Option A. In
contrast, the site of Option B lies less than five kilometres south of the MM V
contour line. This infers that a tremor with a ground intensity of slightly more
than MM V, is expected to occur once every one hundred years on average at

the site of Holsworthy Option B.

According to the SAA Loading Code -Part 4, all of the Sydney metropolitan
area has the same acceleration coefficient (Standards Association of Australia,
1993). The risk of earthquakes at the Holsworthy sites is not considered to be
any different than in other parts of Sydney.
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6.4 Bird and Bat Strike

For Holsworthy Option A, hazards from birds would be moderate and are
likely to be less than at Badgerys Creek, however, existing waste disposal
facilities at Lucas Heights could potentially attract birds and increase bird strike
risk. For Holsworthy Option B, fewer grassland birds would be expected than
for Holsworthy Option A due to lack of suitable habitat nearby.

Hazards posed by fruit bats at night, especially during the summer months, are
likely to be significant for both Holsworthy options. This is because
destruction of all food sources in the Holsworthy area may be difficult and
conventional means of scaring birds such as shooting and cracker shells may

have very limited effectiveness on fruit bats.

The same situation would occur for Holsworthy Option B, however, removal
of potential food sources in line with the runways of the Holsworthy option
due to Obstacle Limitation Surface clearing could potentially reduce the risk
of bat strike.

6.5 Fuel Supply and Storage

Land uses and sensitive environmental receptors along various sections of the
fuel supply pipeline for the Holsworthy Options are shown on Table 6.3.

Table 6.3 Pipeline to Holsworthy Options —Land Uses and Sensitive Receptors

Section No.

1

5A

5B

Notes:

Approximate

Section . Land Use Receptor
length (kilometres)

From Clyde Refinery in 185 Suburban Prospect Reservoir
Parramatta to Eastern (500 metres)
Creek via M4
From Plumpton storage 8 suburban None identified
facility to Eastern Creek
From Eastern Creek to 10 mostly rural Warragamba pipeline
Cecil Park via Western upper canal (crosses)
Sydney Orbital
From Cecil Park to 22 Suburban Non identified

Casula via Western
Sydney Orbital

From Casula to 12 rural Georges River
Holsworthy Option A (crosses)

From Casula to Gilead 47 suburban Upper canal (crosses)
via Hume Highway

From Gilead to 10 rural Georges River
Holsworthy Option B (crosses)

1. Source: Land uses identified from Cities for 21st Century, DOP, 1995

2. Section 1' is alternative to Section 1
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Pipelines are a safe and conventional mode of transporting petroleum. The
engineering technology is well understood. However, hazardous incidents
could occur if the pipeline leaks, and if the spilled fuel is ignited. Leaks from
properly designed, constructed, operated and maintained pipeline are rare and
are primarily caused by inadvertent damage by third parties using earth
moving equipment. Other less likely causes include external, internal and
stress corrosion, material and construction defects, weather, ground

movement, incorrect operation, equipment failure, and sabotage.

Pipeline leaks or ruptures are rare. An estimate of historical frequency of major
leaks and ruptures is five in ten thousand chance (5 x 1CT4 per kilometre per
year and five in one hundred thousand chance (5 x 10'§ per kilometre per year
respectively. New pipelines that are designed, installed and operated to similar

or improved standards are expected to have a lower failure rate.

A previous risk analysis of a jet fuel pipeline in Sydney indicated that directly
above the pipeline the fatality risk was less than 0.5 in a million chance
(0.5 x 10"9 per year (Cleland, 1990) and was thus well within the Department's

criteria.

Based on past risk assessments and preliminary estimates of consequences and
likelihood of flammable incidents, it is concluded that the proposed Jet A1 fuel
pipeline could be designed, constructed and operated such that risk levels are
within acceptable limits for various land uses in the vicinity of the pipeline.
The risk to sensitive environmental receptors could also be controlled within

acceptable limits.

For the preliminary study of fuel storage risks, only the more serious incidents,
such asJet Al tank fire and bund fire are considered.

Comparing the separation between the airport fuel depot and people on and
offsite, the chance of fatality during a tank or bund fire outside the fuel depot

is low.

The tank farm would be provided with state-of-the-art leak detection systems.
In the event of a tank fire, base foam injection systems and deluge systems are
provided for fire fighting. In view of these safeguards, the likelihood of tank or

bund fires would be low.

Based on preliminary estimates of consequences and likelihood of flammable
incidents, it is concluded that the proposed fuel storage depot could be
designed, constructed and operated such that risk levels are within acceptable
limits for various land uses in the vicinity of the depot. The risk to sensitive

environmental receptors could also be controlled within acceptable limits.
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6.6 Security Issues

At the design limits proposed under the Draft EIS, the airport would be
categorised as a security category 1 airport and attract the highest security
measures. The initial development of the airport may well be such as to
require a lower category. Consistent with the aviation security methodology,
the security categorisation would be based on a consideration of traffic type,
frequency of aircraft operation and passenger throughput, with a separate
consideration of any overriding considerations determined by Australia's

intelligence agencies.

6.7 Unexploded O rdnance

Cost estimates and methodologies proposed to be used for detection and
clearance of unexploded ordnance are outlined in the Planning and Design
Report (Second Sydney Airport Planners, 1997a).

To achieve 100 percent clearance of unexploded ordnance, and thereby
minimise the risk of an explosion occurring during bulk earthworks on site
preparation, every precaution possible (commensurate with available

technology and practices) would need to be taken.

Experience suggests, however, that even with a program designed to achieve
100 percent clearance, there would be a probability of the order of one in ten
thousand of an item of unexploded ordnance remaining on the site. The
probability of making contact with it during construction is small but not
quantifiable, and even if contact is made, experience suggests that there is a
probability of one in five that the device would not be sufficiently sensitive to
explode on contact. If an explosion did occur, it would not necessarily result

in injury, loss of life or damage to plant and equipment.

The probability of loss of life and/or damage to plant and equipment resulting
from such an explosion is assessed to be no greater than the risk of similar
outcomes from normal construction activities (Second Sydney Airport
Planners, 1997a). However, if such an event occurred, time would most likely
be lost while construction activities were suspended, and the situation was
reassessed. More stringent construction methods might need to be employed.
The consequential losses from such a situation could be very significant and
not necessarily fully insurable. It might therefore be necessary for the
Commonwealth to share the risks with the insurance and construction industry
by way of warranty or covenant upon transfer of the land from the Department
of Defence to the airport owner for the construction period.
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It is most likely that potential hazards and risks associated with unexploded
ordnance after the construction period would be minimal, within the airport

boundaries.

However some potential risks from unexploded ordnance could occur during
airport operations, due to activities occurring outside of the cleared airport
zone. These include fire fighting and fire management activities,
environmental monitoring outside the airport boundaries and in water courses
that may be impacted by the airport, rescue operations for aircraft crashes and
potential random entry of civilians into areas adjacent to access roadways.

A combination of additional clearance and security fencing may overcome the
majority of these potential risks. Rescues from crashed aircraft and fire
fighting/management are potentially the most difficult issues to address,

because they cannot be solved by simply limiting access to certain areas.

6.8 Contaminated Sites

The two engineered landfills containing contaminated soils that exist in the
northern part of the Holsworthy Military Area, near the Complete Airfield are
outside of the sites of the airport options and are not likely to be affected by

the currently proposed transport corridors.

Preliminary sampling and chemical analysis of soil and surface water samples
from highly impacted areas within the sites of the airport options suggested
that concentrations of contaminants associated with present and past activities

would not be high.

Since firing of ordnance has not been restricted to particular areas of the
Holsworthy Military Area, both sites have equal probability of being
contaminated from past activities. Chemical residues could have been washed

into watercourses by rain and may have collected in sediments.

It is likely that the amount of contaminated soil with concentrations exceeding
acceptable levels for commercial use would not be significant in comparison
with the volume of earthworks proposed. Therefore the impact of this

contamination would not be significant.

Further investigations would need to be carried out prior to redevelopment of
the area for use as an airport. These would identify specific areas where
localised contamination might exist, for example, undocumented landfills, and

where specific remediation measures might be necessary.
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On site disposal of contaminated soils by using them as fill material may be
viable, provided steps are taken to minimise future risks to environmental and
human health.

A detailed testing program would be necessary, after the use of the sites for
military purposes has ceased. This would ensure that concentrations of heavy
metals and organic compounds present would not exceed acceptable
standards. If only small amounts of soil were found to exceed acceptable
concentrations for commercial use, offsite disposal could be considered. Larger
volumes may require special on-site containment cells to be constructed, and
integrated into the airport design.

6.9 Fire Risk

At Holsworthy, there is an increased risk of bush fires occurring during the
construction period. Stockpiling of cleared vegetation could cause fire
hazards, sparks caused by scraping of sandstone rocks during site clearing
could ignite vegetation, and fires could occur because of human related causes
such as cigarettes and sparks from machinery and equipment. Clearance of

unexploded ordnance during high fire danger periods could also result in fires.

The degree of impact of a bushfire on airport construction activities would
depend upon wind direction and speed. Construction activities are likely to be
stopped due to extensive smoke and heat. Impacts of fire would be to generate
sufficient smoke to limit visibility on roadways within and outside the sites,
and to potentially destroy fuel and combustible materials stored on site.

Isolation of the construction site from fire fighting services would create some
concerns for the safety of workers, however large dams proposed to provide
water for construction would provide adequate supplies of water for fire
fighting.

The risk of bush or grass fires occurring due to operations of the airport is
considered to be minimal, due to the nature of the landscape following
development. Fires occurring within airport facilities are unlikely to spread
beyond the boundary, however bushland external to the airport will remain
a potential fire hazard.

Bush fires are able to generate significant plumes of dark coloured smoke
which would impact on visibility for aircraft and ground operations. This could
cause restrictions on vehicle access and egress from the airport, operational
problems with air conditioning systems, potential loss of night time vision by
pilots and increased risk of aircraft crashes due to smoke being drawn into jet

engines.
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The airport may have to be closed as a result of these impacts or to permit fire

fighting to proceed in a safe manner. In this case, aircraft may need to be

diverted to other airports or flights cancelled.

6.10 Emergency Plans

An aerodrome emergency plan would be prepare prior to the commencement

of airport operations. Given the planned airport capacity and the nature of the

anticipated activities on the airport, the preparation of the emergency plan

would be a complex task involving extensive consultations with local, State

and Commonwealth agencies. Examples of agencies that may be involved are:

On-airport agencies -airport operator, air traffic services, rescue and
fire fighting services, airlines and other aircraft operators, security

services, etc; and

Off-airport agencies - fire brigades, police, medical and ambulance
services, hospitals, defence forces, State emergency services, transport
authorities, volunteer rescue services, refuelling agents, etcetera.

The emergency plan would comply with Civil Aviation Regulations and would

include the following:

plans for dealing with emergencies or possible emergencies on or near

the airport that are caused by or may affect aircraft operations;

details of tests for airport facilities and equipment to be used in

emergencies, including the frequency of those tests;

details of exercises to test emergency plans, including the frequency

of those exercises;

arrangements for reviewing the effectiveness of responses in
emergencies or exercises;

the establishment of an airport emergency committee to deal with
emergencies and organise training and other preparation for
emergencies; and

a list or organisations represented on the emergency committee and
the powers and functions of the committee.

The emergency plan for the Second Sydney Airport would be consistent with

the emergency plan for Sydney Airport.
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6.11 Crashes into Water Supply Infrastructure

Crashes into water supply infrastructure are also of concern for the Holsworthy
options. The parallel runway for Holsworthy Option A are in direct line with
the Woronora Dam. Almost all approach and departure tracks from one of the
parallel runways pass over the dam area. Figure 3.5 in Appendix A shows the
location of crash frequency contours for Holsworthy Option A in one of the
three modes investigated. The Woronora Dam is located near the one in
10,000 chance contours for all of the modes of operation investigated. Thus
the frequency of aircraft crash in the Woronora Dam area would be
approximately one in 10,000 crashes per square kilometre per year.

For Holsworthy Option B, the Woronora Dam wall is not beneath any
proposed flight paths, but one departure flight path is positioned over the
Cataract Dam area. The location of contours indicates that the frequency of
aircraft crash in the dam area would be around one in 100,000 crashes per

square kilometre per year.

The risk of aircraft crashing into a particular critical item of water supply would
be substantially less than the risks expressed above due to the area of the
infrastructure being less than one square kilometre. An aircraft crashing into
a dam wall would also not necessarily result in dam failure, although dam
stability under such conditions has not been quantified. It should also be
noted that small aircraft are almost four times more likely to crash than large
aircraft. The consequences of small aircraft crashing would be far less severe

than a crash involving a large aircraft.
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Chapter 7 Environmental Management

7.1 Quantitative Risk Assessment of Aircraft Crashes

The risk of an aircraft crash on a populated area could be mitigated by
adopting appropriate measures during the planning, design, and operational
stages of the project. Some of the options for risk mitigation are outlined
below. Normal risk mitigation measures, such as existing regulations and

safety standards have not been outlined.

One risk mitigation measure would be to select the airport option with the
least risk impact. For an identical aircraft fleet mix, the risk of an aircraft crash
varies in direct proportion to the annual number of aircraft movements at the
airport, therefore, the reduction in total annual traffic movements would result

in a reduction in risk.

The quantitative risk analysis in this study is based on Air Traffic Forecast 3,
which gives the worst-case risk impact. Risk in Air Traffic Forecast 1 would be
relatively lower. Therefore, a possible risk mitigation option would be to
restrict the scale of the airport to Air Traffic Forecast 1.

Operational measures could be adopted to further mitigate the risk of an
aircraft crash at specific locations. Quantitative risk analysis shows that areas
exposed to individual fatality risk levels greater than one in a million chances
(1 x 10'6) per year are different under different mode of operations at each
airport option. One of the risk mitigating measures would therefore be to
select the mode of operation that minimises the total residential area enclosed
within the one in a million (1 x 10'§ per year individual risk contours.

Individual as well as societal risk could be mitigated further by more detailed
planning of flight paths to minimise concentrated movements over densely
populated areas in close proximity of the airport. Complex flight paths to
avoid populated areas at longer distances from the airport would not be very

effective in reducing the risk.

For development proposals in the vicinity of the selected airport option, there
would be a need to consider the compatibility of each development proposal

with the risk level at the proposed location.

Individual risk contours developed as part of this study show the risk levels at
different locations around each airport option. Individual fatality risk criteria
for various land uses have been suggested by the Department of Planning

(1990). The compatibility of a development proposal at a particular location
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should be assessed by comparing the risk levels at the location with the

acceptable risk criteria for that type of land use.

There would generally be no constraint to any type of development outside the
one in ten million chances (1 x 10') per year individual risk contours.

In the region between the one in ten million chance (1 x 107 per year and one
in a million chance (1 x 10'§ per year individual risk contours, there would
generally be no constraint to any type of development except for sensitive
developments, such as schools, hospitals, child-care facilities and old age
homes. If sensitive developments are to be located in this region, then they
should be located as far away as possible from the one in a million chances (1
X 10'6) per year contours, and as close as possible to the one in ten million
chances (1 x 10'7) per year contours, ie., where risk levels are below 0.5 in a
million chances (0.5 x 10'9§ per year. In order to mitigate societal risks,
population density in this region should also not increase significantly.
Therefore consideration should be given to not locating high density

residential, hotel or motel developments within this region.

Sensitive, residential, hotel and motel developments should not be located in
the region between one in a million chances (1 x 10'§ per year and ten in a
million chances (1 x 10'5 per year individual risk contours. Commercial
developments including retail centres, offices and entertainment centres could
be located away from the ten in a million chances (1 x 10‘9 per year contour
and closer to the one in a million chances (1 x 10'§ per year contour, ie.,
where risk levels are below five in a million chances (5 x 109 per year. There
would be no constraints to sporting complex and industrial developments in

this region.

Only industrial land use is compatible in the region within the ten in a million

chances (1 x 10‘s) per year individual risk contours.

7.2 lLucas Heights Science and Technology Centre

Management of risk of an aircraft crash at the Lucas Heights Science and
Technology Centre encompasses the planning, design, and operational stages
of the project. General measures that reduce the overall frequency of aircraft
crashes would also reduce the frequency of aircraft crashes on the Lucas

Heights Science and Technology Centre.

Runways at the two Holsworthy Options are oriented in directions that obviate
the need for establishing flight paths over the Lucas Heights Science and
Technology Centre. With these runway orientations and the assumed flight

paths, the risk of an aircraft crash at the Lucas Heights Science and Technology
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Centre, and the consequential risk to public health has been assessed to be

within the Nuclear Safety Bureau's draft criteria.

Notwithstanding the low assessed public health risk, there could be significant
social and economic consequences of such an accident. Such risks could
largely be avoided by selecting one of the Badgerys Creek Options instead of
the Holsworthy Options.

Aircraft operating from the two Holsworthy options would not need to enter
the currently restricted airspace above the Lucas Heights Science and
Technology Centre. The current airspace restrictions would therefore remain
during the operational phase of the Holsworthy options.

Special instructions should be developed and published so that arriving and
departing aircraft are aware of the location and significance of the Lucas
Heights Science and Technology Centre.

Airspace restrictions should be enforced by the air traffic control and the
restricted zone should be marked on air traffic control radar screens, as is
marked now on the radar screens at the Sydney Airport. All aircraft
movements in the vicinity of the airport would be monitored by air traffic
control, and appropriate instructions would be given to any aircraft heading

into the restricted airspace.

Procedures should be developed for abnormal operations, such as missed
approaches and aborted take-offs, so that aircraft avoid entering the restricted

airspace during such abnormal circumstances.

The effectiveness of air traffic control in implementing the airspace restriction
should be monitored continually and audited periodically as part of its safety

management system.

In some crashes, pilots tend to have a degree of control and manage to direct
their crashing aircraft away from buildings. All pilots should be made aware
of the location and significance of the Lucas Heights Science and Technology
Centre, and in particular the location of the reactor containment building, so
that they avoid that building if they can.

For Holsworthy Option A, a dedicated telephone line or other suitable means
of communication between the Lucas Heights Science and Technology Centre
and air traffic control at the airport is proposed.

Emergency plans for the Lucas Heights Science and Technology Centre would

have to be expanded to take into account the presence of the Second Sydney

Airport if one of the two Holsworthy Options is selected. Similarly,
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emergency plans for the airport would have to take into account the proximity
to Lucas Heights Science and Technology Centre.

7.3 Adverse Meteorology and Seismic Activity

Further scientific investigation of the prevalence of adverse meteorological
conditions such as fog and wind shear would be necessary to provide a greater
level of certainty than exists at present. There is a lack of data about
Holsworthy Option B in particular, however specific research is necessary at

all airport sites.

Surface observations would include wind velocity, temperature, dewpoint,
rainfall and horizontal visibility. Ceilometer and vertical wind profiling/radio
acoustic sounding would be necessary to assess boundary layer meteorology

(Bureau of Meteorology, 1997).

All major structures should be designed in accordance with the SAA Loading
Code (Australian Standard AS 1170.4-1993 Part 4: Earthquake loads), which
takes into account the potential earthquake hazard of each of area in which
construction is to take place. This means that risk of injury would be

minimised in the event of a seismic event.

7.4 Bird and Bat Strike

At the Badgerys Creek and Holsworthy sites, there is a moderate level of risk
associated with bird strike. At both sites bird hazards to aircraft could be
minimised by reducing bird activity near the airport. This would be achieved
through careful airport site selection, and design of buildings, landscaping and
drainage facilities and through appropriate waste disposal procedures, and

effective airport bird management procedures.

A normal level of bat hazard is expected for the Badgerys Creek airport
options. However hazards posed by fruit bats at night, especially during the
summer months are likely to be significant for the Holsworthy options. These
hazards are likely to be difficult to manage, because a large colony of bats
exists at Cabramatta Creek and destruction of all food sources in the
Holsworthy area would be difficult and unacceptable. Shooting and cracker
shells have very limited effectiveness on fruit bats in flight.

Clearing of areas in the vicinity of the airport runways should be examined as
a possible means of reducing bat strike hazard for Badgerys Creek and

Holsworthy options.
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Once an airport is operational, land use planning should be monitored in the
vicinity of the site and all land use applications which might result in
hazardous bird and bat activity should be opposed. Civil Aviation Regulation
96 should be applied if necessary, to control waste foodstuffs in the vicinity of

the airport.

Additional investigation is needed into bird and bat movements in the vicinity
of both Badgerys Creek and Holsworthy, as currently there is little data
available. This would be necessary to develop effective management
measures. Research into the likely effects of drainage detention design options
on bird populations would also be necessary, to provide a sound basis for

selecting appropriate designs.

A site specific airport bird and bat management strategy and plan, which
includes procedures for monitoring and assessing bird and bat activity on or
near the airport site should be prepared. Regular independent review of bird

and bat hazard management procedures is recommended.

7.5 Fuel Supply and Storage

The requirements for hazard and risk management for hazardous facilities and
pipelines are well understood. These requirements encompass the planning,
design, construction, and operational stages of the project, and are detailed in
Statutory Regulations, Government Guidance Notes, Australian and
International Standards, and industry practices. Some relevant documents
include the National Standard for the Control of Major Hazard Facilities
(NOHCS:1014, 1996), and the New South Wales Department of Urban Affairs

and Planning's Hazard Industry Planning Advisory Papers.

The requirement at the planning stage is to ensure that the location of the
pipeline and fuel storage facilities are compatible with land uses in the
vicinity. The preliminary assessment undertaken here indicates that it would
be possible to design and locate the pipeline and fuel storage facilities such
that risk levels are within appropriate limits. As part of the Environmental
Impact Statement for the pipeline, a quantitative risk assessment would be
required to confirm that risks levels are acceptable at various land uses and
sensitive environmental receptors in the vicinity of the pipeline route. Societal
risk levels from the pipeline may also need to be considered in that
quantitative risk assessment. The preliminary assessment undertaken here
indicates that risk levels at residential areas from the fuel storage depot are
within limits. A quantitative risk assessment may be required to confirm that
the risk levels from the fuel storage depot are within limits for other land uses

planned in the vicinity.
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The NSW Department of Urban Affairs and Planning requires certain studies
to be undertaken in conjunction with the design of the facilities. The purpose
of these studies is to ensure that the facilities are designed to appropriate

standards and can be operated safely. These studies include:

= Hazard and Operability Study;
= Updated Hazard Analysis; and
= Fire Safety Study.

Such studies should be undertaken as part of the design of the pipeline and

fuel storage facilities.

The Department of Urban Affairs and Planning also requires that hazards
associated with construction activities be addressed in a construction safety
study prior to construction. Such a study should be undertaken prior to

construction of the pipeline and fuel storage facilities.

The National Standard for the Control of Major Hazard Facilities specifies its
requirements for Major Hazard Facilities. The requirements of this Standard
should be complied with. A preliminary review of the requirements of this
Standard indicate that the operator of fuel storage facilities would be required
to notify the relevant public authority at least six months before construction

commences.

The Department of Urban Affairs and Planning requires that a comprehensive
emergency plan and detailed emergency procedures be prepared prior to
operations. It also requires the operator to prepare a safety management
system to ensure ongoing safety. This document specifies all safety related
procedures, responsibilities and policies, along with details of mechanisms for

ensuring adherence to procedures.

There is also the requirement for periodic independent hazard audit, and for
reporting of incidents and near-misses. The requirements of the Department
of Urban Affairs and Planning should be complied with.

The National Standard for the Control of Maj jr Hazard Facilities specifies its
requirements for Major Hazard Facilities. The requirements of this Standard
should be complied with. If the fuel storage facilities are classified as Major
Hazard Facilities, the operator of fuel storage facilities would be required to
submit a safety report prior to commencement of operation, among other

requirements.
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7.6 Security Issues

There are well developed and tested response procedures for handling any
incidents at an airport resulting from terrorist or other criminal activity. These
arrangements, which are developed between the airport operator, airlines,
State police and interested Commonwealth agencies, are designed to contain
the incident and resolve it with the minimum impact on the airport and its

surrounds.

7.7 Unexploded O rdnance

Detection and clearance of all items of unexploded ordnance cannot be
guaranteed. A small residual risk remains that such items will be present on
the site during construction activities, even if procedures designed for 100
percent detection of unexploded ordnance are employed. Since this
potentially small residual risk cannot be eliminated, steps must be taken to

prevent an explosion or to deal with potential consequences of an explosion.

Steps taken to minimise the occurrence and consequences of an explosion
could include:

= training of all construction staff involved in bulk earthworks in
recognising items of unexploded ordnance, and in procedures for
summarising assistance;

= modification of earthmoving machinery to protect the operator from

possible injury in the event of an explosion;

= avoiding non-essential construction staff from being in close proximity
to areas where earth is being excavated, if not protected in an
earthmoving machine; and

= undertaking further investigation work prior to construction, to assess
the practical difficulties of unexploded ordnance clearance in

inaccessible areas.

Steps taken to deal with the potential financial consequences of an unexpected
explosion, such as the substantial consequential costs which would result from
suspension of construction activities and potential requirements to employ
more stringent (and possibly slower) construction methods, could include:

= undertaking further work to define appropriate performance

specifications for clearance of unexploded ordnance, taking into

account;
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further assessment of the potential consequences of less than complete
certainty of clearance on all parties involved, and their insurers;

an understanding of the relationship between decontamination costs

and the agreed performance criteria for the decontamination;

the potential consequences of any unexploded ordnance related
incidents on the airport construction program, and the contractual

implications to all parties; and

the inter-relationships between the attitudes of the insurers to each of
the parties, the warranties and liabilities required to be assumed by

each party, and the issues listed above.

As outlined previously, due to the nature and extent of possible consequential

losses and the potential difficulties to insure for them, it may also be necessary

for the Commonwealth to share the risks with the insurance and construction

industry by way of warrant or covenants upon transfer of the land from the

Department of Defence to the airport owner for the construction period. In

addition, some negotiate agreement would need to be reached with insurers

before the project could proceed.

To minimise the hazards and risks of unexploded ordnance outside the airport

boundary, the following steps could be undertaken:

implementation of a similar detection and clearance program for all

routes of access roads, pipelines and other infrastructure;

security fencing of areas that have not been cleared of unexploded

ordnance, with appropriate warning signs placed within such areas;

clearance of unexploded ordnance from fire trails outside of the
airport options that need to be used for bushfire fighting and fuel

management;

developing bushfire management techniques that avoid the need for
fire fighters to enter uncleared areas, such as aerial fire fighting; and

preparing realistic emergency plans for potential aircraft crash
scenarios outside the airport boundaries, but within areas containing

unexploded ordnance.
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7.8 Contaminated Sites

On the basis of preliminary investigations, the impact of soil contamination at
the sites of the Badgerys Creek and Holsworthy airport options would not be
significant, but further contamination assessment work should be undertaken
after agricultural or military activities have ceased. This would avoid
recontamination of areas that had been assessed. This further assessment work
would aim to identify any potential contamination that was not apparent
during the preliminary investigation, and to identify specific localised
contamination sources such as underground fuel storage tanks (at Badgerys
Creek) and undocumented landfills (at Holsworthy).

Itwould also enable statistical data to be obtained on the likely contaminant
concentrations in material that could potentially be used as fill beneath the
airport sites and any material which could possibly be disposed of offsite, and
identify levels of potential health and environmental risks.

At Holsworthy, clearing of unexploded ordnance would be required prior to
intrusive investigations associated with drilling or sampling subsurface soils or
groundwater. Specific occupational health and safety procedures would need
to be developed prior to commencing fieldwork, and strictly adhered to.

7.9 Fire Risk

At the sites of the Badgerys Creek options, fire fighting is likely to be fast and
effective during the construction period. There would be easy access for
vehicles and equipment and a ready supply of water in nearby dams and
storages. Water tanker trucks normally used for dust suppression would be
able to be used for fire fighting activities. Emergency evacuation, if ever

necessary, could occur through many informal entry/exit points.

At Holsworthy, access for fighting fires outside the boundary would be
severely hampered by steep slopes, inaccessible terrain and the presence of
unexploded ordnance. To overcome this problem, roads used for construction
access would need to be maintained in good condition and additional fire
trails may need to be created, outside the airport site boundaries. All roads and
infrastructure such as pipelines should be surrounded by fire breaks and fire
trails. These would provide a safe base from which to control fires and a means
of emergency evacuation. Total extinguishment would be an appropriate
policy for most fires. In areas where access to fires is difficult or time
consuming, aerial fire fighting methods may be necessary to achieve this.
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At both Badgerys Geek and Holsworthy sites, fires could be prevented within
the airport construction zone by storing flammable liquids, fuels and other
materials in cleared areas, mowing or otherwise keeping grasses under control
and ensuring that fire extinguishers are used when hot work such as welding
or metal cutting is being undertaken. All construction staff would need to be
trained in basic fire fighting techniques and in procedures for summoning help
if small fires get out of control. These risk reduction principles would apply

equally to operation of the airport.

During construction and operation of the airport, management of fuels and fire
hazards outside the airport boundary would not be within the power of the
airport operator. To overcome this, agreements could be made with
surrounding land owners about regular hazard reduction activities, or the local
Council could be requested to invoke it's powers under the Bushfires Act,
1949, and ensure that bush fire hazard reduction is carried out in a given

period and to a certain standard.

For the Badgerys Geek options, this may be straightforward, but for the
Holsworthy options the situation is potentially more complicated. This is due
to differences in fire prevention and control philosophies and governing
legislation between the Army, NSW National Parks and Wildlife Service,
Sydney Water and the Sutherland, Liverpool and Campbelltown Councils.

A high level of coordination and cooperation would be necessary to overcome
differences in training standards, expertise, communications systems and
resources. Geation of a single agency to manage all bushfire areas surrounding
an airport at Holsworthy or a management committee with representatives
from each organisation may be necessary.

In order to develop effective fire fighting strategies for the Holsworthy Options,
modelling of fire behaviour should be carried out using available software. A
number of possible scenarios would need to be assessed. Prescriptive burning
of the surrounding landscape is one means of reducing the amount of fuel
present. Fuel management plans incorporating prescriptive burning would
need to take into account the likely impacts on ecological species,

communities and habitats.

7.10 Emergency Plans

The aerodrome emergency plan will address a wide range of possible
emergencies including aircraft crash, aircraft crash alert, bomb scare, disabled
aircraft, spillage of hazardous material, fire and natural disaster. The plan
would be based on the worst type of emergency situation which might

conceivably occur with respect to size, location, timing and weather.
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711 Overflying of Orchard Hills Defence Facilities

One risk at the Defence Establishment Orchard Hills which cannot be easily
quantified is the risk of distraction of explosives technicians while doing
sensitive work. It is understood that the majority, if not all of the activities
involving the handling of explosives are carried out indoors. Therefore it
would be feasible to reduce noise levels inside sensitive buildings by noise
insulation, if required. This would reduce or eliminate the hazard of

distraction.

7.12 Crashes into Water Supply Infrastructure

The likelihood of Warragamba Dam failure following an aircraft crash should
be investigated. If the likelihood is high, options to reduce the frequency of
aircraft crash at the dam should be investigated, including re-positioning flight
tracks and minimising aircraft movements on tacks in the vicinity of the dam.
If the likelihood of dam failure following an aircraft crash is determined to be
low, and flight paths above the dam cannot be avoided, then the hazard to the
dam gates from an aircraft crash, and options to reduce the consequences

should be investigated.

The likelihood of Prospect dam wall failure following an aircraft crash should
be investigated. If the likelihood is high, options to reduce the consequences
of an aircraft crash should be investigated. The frequency of aircraft crashes
at the Prospect Complex could also be reduced by reducing the number of
movements. Options to reduce the impact of an aircraft crash on the
Warragamba Pipelines and the Prospect Complex should also be investigated.

Options to reduce the impact of an aircraft crash on the Warragamba Pipelines
should be investigated. The frequency of aircraft crashes on the pipelines
could be reduced by reducing the number of aircraft movements.

The likelihood of Warragamba Dam failure following an aircraft crash should
be investigated. If the likelihood is high, options to reduce the frequency of
aircraft crash at the dam should be investigated, including re-positioning flight

tracks and minimising aircraft movements on tracks in the vicinity of the dam.

The frequency and the consequences of aircraft crashes on the Woronora Dam
should be further investigated, and risk mitigation measures implemented if

risks are considered high.
The frequency and the consequences of aircraft crashes on the Cataract Dam

should be further investigated, and risk mitigation measures implemented if

risks are considered high.
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Chapter 8 Summary of Potential Impacts of

Hazards and Risks

The impacts of the various airport options on hazards and risks are summarised
in this section.

The Quantitative Risk Assessment for aircraft crashes predicts certain
maximum fatality rates per 100 years and populations exposed to risks of
greater than one in a million chance of an aircraft crash, which are illustrated
in Table 8.1.

Table 8.1 Summary of Fatality Rates in 2016 and Populations Exposed to Levels of more

Than O nein a Million per year Individual Fatality Risk

Option Fatality Rate (per 100 Population Affected by

years)l Greater than One in a
Million Chance of a
Fatality per year2

Badgerys Creek Option A 2.5 2,500
Badgerys Creek Option B 2.2 2,500
Badgerys Creek Option C 5 9,000
Holsworthy Option A 13 60,000
Holsworthy Option B 6.4 21,000
Notes: 1 Fatality rate means the average number of people living in the vicinity of the airport

options who would potentially be killed by aircraft crashing into them from above,
for 100 years of operations, for 30 million passengers per annum.

2. The population who live within the area where the chance of being killed by an
aircraft crash isone ina million per year or greater. This area is defined by individual
fatality risk contours. A chance of greater than one in a million per year is considered
by the NSW Department of Urban Affairs and Planning to be inappropriate for
industrial developments adjacent to residential areas.

Risks of aircraft crashing on areas could be mitigated by selection of the airport
option that has the lowest potential fatality rate, reducing the total number of
aircraft movements, selection of the mode of operation which minimises the
population exposed to a fatality risk of more than one in a million, or
controlling future development and types of sensitive land uses (such as

residential areas and hospitals) in the vicinity of the airport options.

Quantitative Risk Assessment of aircraft crashes into Lucas Heights Science

and Technology Centre showed no significant risk because none of the flight
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paths passes through the restricted airspace around the facility, however a
qualitative assessment suggests that the risk of an aircraft crash into the facility
is much greater for Holsworthy Option A than for Holsworthy Option B. This
is because of the closer proximity of the facility to the site of Holsworthy
Option A.

Little data is available on adverse meteorological conditions at the various
airport sites. Due to modern navigation aids, adverse meteorological
conditions such as high intensity rainfall, thunderstorms, low cloud and fog
may be able to be largely overcome by large commercial aircraft. The impacts
of such phenomena on other aircraft may be significant. Wind shear and
mechanical turbulence affects aircraft of all sizes and is not able to be
measured or predicted as readily as other phenomena. More monitoring is
needed to fully quantify the potential occurrence of adverse meteorological

conditions.

There is no significant difference between the sites of the Badgerys Creek
options and the Holsworthy options in terms of risk of earthquakes. All
locations in Metropolitan Sydney are assessed to have an equal risk factor

when designing for earthquake protection.

Bird strike is considered to be a moderate risk at Badgerys Creek and a normal
level of bat hazard is expected at Badgerys Creek. At Holsworthy, bird hazards
are moderate, but potential hazards posed by fruit bats at night, especially
during the summer months, could be difficult to manage. Removal of habitats
and feeding areas from the vicinity of the airport runways due to obstacle
limitation clearing, is likely to reduce bat strike risks to a manageable level.
Research into bird and bat movements and populations is needed to determine

suitable management measures.

Risks associated with a proposed fuel pipeline and a fuel storage facility are
considered to be low for all airport options. Accidents at the storage facility

are not likely to have risk implications outside the immediate area.

Terrorist sabotage bombing of aircraft is generally aimed at aircraft in flight.
If sabotage were to be directed at aircraft at the airport, it is unlikely that its
effects would extend beyond the airport boundary. Airports have not
previously been the prime target for terrorist vehicle bombs. If such a bomb
were detonated on an airport, its effects would depend on its size. The impact
on the community outside the airport would most likely be minimal and
certainly less severe than the effect on the community of a strategically placed

bomb directed at other targets.

Preventative security measures have been in place for some time to deter and
prevent terrorist activity directed against large passenger aircraft and airport

terminals at major airports. Contingency planning including exercises of
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various kinds involving key stakeholders have also been a feature of these

arrangements for many years.

As there is a small residual risk that an item of unexploded ordnance could
remain undetected on the site of the airport options, despite a program aimed
at achieving 100 percent clearance, steps would need to be taken prior to and
during construction to minimise the risk of unexpected explosions and to
reduce their potential impacts. Insurance of consequential losses from such
a situation may be significant and not necessarily fully insurable. It may be
necessary for the Commonwealth to share the risk with the insurance and
construction industry. More investigation into potential risks is necessary.
Steps must also be taken to minimise risks due to activities occurring outside
of the airport boundaries, such as additional clearing of infrastructure corridors

and fencing of uncleared areas.

Health and environmental risks associated with contaminated soil at Badgerys
Creek and Holsworthy have not been assessed fully, but the volume of
contaminated soil is expected to be insignificant in comparison with the

amount of earthworks proposed.

Preliminary assessment of soils at Holsworthy indicates that concentrations of
heavy metals and explosives residues are not as elevated as would be expected

in areas of high military activity.

Management or disposal of contaminated material could easily be
incorporated into construction planning. More detailed investigation into the
extent and level of contamination is required.

Bushfire risk at Badgerys Creek is considered to be a relatively low risk and this
would be unlikely to change as a result of construction and operation of an
airport. Firefighting and fire prevention at Badgerys Creek would be easy and

effective.

At Holsworthy, bushfires are very common and would pose a continual risk
during construction and operation of an airport. Activities conducted within
the airport boundaries are unlikely to cause bushfires to occur, but externally
generated fires could potentially close the airport due to potential smoke
impacts. Fire fighting and fire prevention would be problematic at Holsworthy.

The development of an aerodrome emergency plan is a normal practice for all
major airports and is a statutory prerequisite for commencement of airport
operations. Responsibility for preparing the emergency plan would rest with
the future operator of the Second Sydney Airport.
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No significant risks of aircraft crashes into the Defence Establishment Orchard
Hills were identified , but potential impacts of aircraft flights over the facility
on Defence activities and consequential risks associated with explosive
handling could not be quantified. The risk of an aircraft crash due to an

accidental explosion at the facility was assessed to be insignificant.

Risks of aircraft crashes associated with aircraft flight tracks over the
Warragamba, Prospect, Woronora and Cataract Dams and major pipelines are
not insignificant. Since the potential consequences of such crashes into dam
walls or pipelines could be catastrophic, flight tracks should be designed to

avoid such risks.
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