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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 
w ill 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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In tro d u c t io n -Chapter 1

Chapter 1 Introduction

1.1 Introduction

���������	�����������������������������	�������������	 � ������ �� ������ �� �	������ �
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��������������������������������������� ����� �� �� ���!� "����	���	���	���� ����	 �

����� ��� �������� ���� #����� $	����	� �	���� "� ����� ������ �	�� %$"�&� � ���� �

���������� ���� � �� �� ��� �	����	� �	���� �� ������ � ������ ��������� ������ ������� �

�����	�!

1.2 A Brief H istory

�%�� :'�� ���� ��� $%���8� $%��� ���� %�$� �� ������� (�5��� ������ � (��� 7��
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!��"����� ����#� %��� 7���� ����� ��� ���  %�� �� �� ���� ������9�� ������� (�5���
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Second  Sydney  A irport

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, (����	 � ��	�# � � ��$���)*  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 $	����	� �	��'�� ������	�%"� ����  
� ��'��������&�� ��� +,-.!  In January 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

Pace 1-2 PPK Environment & Infrastructure Pty Ltd
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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

� �� � �������� (�������� 0  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.

�� � ! �������� ��� ���� �� ������ �! ������

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. W ind 
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, namely:

■ � ��� � ���1 �������	� +  shown in (������ +!0!  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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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 Information Obtained

Australian Nuclear Science 
and Technology Organisation

Consequences of an aircraft crash on 
various nuclear facilities on site

Bureau of Air Safety Statistics on aircraft accidents

Civil Aviation Safety 
Authority

Restrictions of flight paths over Orchard 
Hills Defence Facilities

Department of Defence - 
Australian Ordnance Council

Restrictions of flight paths over Orchard 
Hills Defence Facilities

Department of Defence - 
Orchard Hills Defence 
Facilities

Hazards to/from flight paths over Orchard 
Hills Defence Facilities

Nuclear Safety Bureau 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)

N SW  Department of Urban 
Affairs and Planning

Location of hazardous industries in the 
vicinity of the sites

Sydney Water Location of water supply infrastructure 
assets in the vicinity of the five Second 
Sydney Airport options, consequences of 
loss of service from these assets

Airservices Australia 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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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 Issues 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.

� � � � %���� ��� �� �����!���

3.3.1 & �	����	��$� �' ��" �� �����!��� ��� �� ����	�� �� �	����

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 � �������������� 3����������� �	��3�����  contained in 
����	��4�� !

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.

- ��	��!��� ��� �� �	������ �	�� �' �#���	� �- �$����!��� � � 	�� �717
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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 ��6���0!+!  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.

� 	 3 � � �3.1 � �� � �� 	 : 	 � � �� � 	 � ����� 	 � �� � �

$�3�	�(�����+
1���(��

$(,� &(-������ ��.��������

Site of bird 
population

small medium large

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.

7�7�4� � ��� �%����� �	�� �%���	#�

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 (����� � � � �� ��	�  
��������3����3�����  contained in ����	��4��!

3.3.6 %� � � � �� � �� � �� � �

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 * � �+ � � � � � � �� � � � 	 � � �

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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3.3.11 O verfly ing  of O rchard  H ills D efence 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 C rashes in to  W ater Su pply  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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"'��������� �(�%����� %� ����� ��� ��������� ��*�����8� �� %��� %��� ������ �*�8� ������

�'(7�������������8� ����'���"� %������� ����������� � %������ �������� ��7�������

���#���"���� �7����� �)� �����������'�%�� �������8������� ����8� ���� � �������� ��� %��

��� ��������������� ���  %�� ��������>(�#��"� �������)

Table 4.1 R isks to  Ind iv id uals in N e w  So uth  W ales

Risks Averaged over the Whole Population Chances of Fatality per 
person per year 

(in a million)

�����������(� ���� ��'��� 08?AA

������� ��� �%�(� 00A

������� ��� ����� /A

Risk criteria for Industrial Land Uses1 BA

����� ������� �'�#� 7��(� ���*�%����� 6B

��( ���� � @A

������� ��� ��������" 0?

���������� ������� ��� 7'��� 0A
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������"��75�� � 6

�%�����' ��� '��������'"� @

Risk Criteria for Residential Land Uses1 0

Risk Criteria for Hospitals, Schools etc’ A)B
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��'���&� ����� (�� ����=�7����������������������"8�011A����� ;��%���8�011A)
�� �&� 0)� ���#���� ��������� ��� �� %�����#�"����� ������(������ ��'����%�C����'�������� ������� �*� �)
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�����)� ���#�� ���������� � ����%��� �'��  ��  %�� ������� ��� � ��� ������ �$�' �� � 7��
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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. O f 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.

82�� 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 ����	�����'�����2�!5  -  ��������� �!  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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4.5 Fuel Supply and Storage

� �  �� � �� �*����7��� ����  %�� �'����� ���+� � �0� �'���  ��  %�� ������ � �� ����� ���� 7��

������������������ �������������(� %����������������� ����� �����(�  ��������(�  %��

��'(� ��� � ���"�������� ������� !���# �$�)� � ���������� (���7�� ��:'��������� %��

�� � �� �� � �"�� � ��  %�� ���� � � � ���� $ � ' �� � � � � � �� �� � 7�� ��: ' ��� � � 7��� ��� ���� � � �

������ ������%���6A�(�������������"�����������'()� ��(���'�����'�%� ����*4���

$�'��� ��$����7�� ����*�����7�������  ��#���)� �'��� � ���"�������� ����$�'���7��

���*�������� %�������� ��� ��)� �%����������� ���� ���� ��� %���'��� � ���"������ �

��� �� �7���� %����"% ��� %������������� %�������� ��� ����)

�%�� ����� (�� � ��� =�7��� �������� ���� �������"� -011A.� %��� ��*�������

"'��������� ����  %�� ���� ����� ���� ��� ���'� ����� ��*����(�� ��$%��%� ��:'���� ��

��������� �������%�C������������#��������� ���$� %� ����� ������� ����%�C����'��

(� ������� -����� (�� � ��� =�7��� �������� ���� �������"8� 0113.)� ���� ������ 6�

���#�"��"�4��'��,,,� (� ������8�  ������� ����#�� ��������������� ��7�� �� �� ������

��"������� �$%���� �'( '�� �*�� ���'���  ������� (�*�(�� ������ (���� %��� 08AAA�

���� ���#� $ ��#���  ������� (�*�(�� �� ���� (����  %��� /A)� � � �  %� � 7����8�  %��

���������  �� �'����� +� � �0� �'��� 7�� ����� �'���"�  %�� ��� ���� �%���� $�'��� 7��

����������� ��7�� �� �� ������%�C����'�)� ���� �'�%� ���������8� %�� ����� (�� �

��� =�7��� �������� ���� �������"� ��:'����� �� ��' �� �*��'� ���� � '���  �� 7��

��(��� ��� ��������������$� %� � ����' ������� ����"'��������)� �%��� �������� '���

%��� �� �7���� '���� �#��� ����������� ���� ��� %��� ���� ��,�)

�%���75�� �*���������'� ��"������#�������(�� �� � %���������"� � �"�� ��� ���������

 %��%�C����� ���� ���#�� ��*����'�� ����� '���� ���  %��*���� � ����� %�������������' ��

���� %���'��� � ���"�������� ����� � %�������� )

Department of Transport and Regional Development Pace 4-5



Second  Sydney  A irport

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 Sug g ested  In d iv id u a l Fatality R isk Criteria

La n d  U se
In d iv id u a l F a ta lity  R isk  (per m ill io n  

p e r ye a r) sh o u ld  no t e x c e e d

Hospitals, schools, child-care facilities, old age housing 0.5
Residential, hotels, motels, tourist resorts 1
Commercial developments including retail centres, offices 
and entertainment centres

5

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 A1 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 A1 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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Existing Environm ent - Chapter 4

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 number 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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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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Badgerys Creek Impacts - Chapter 5
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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 as Jet A1 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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Flight Tracks

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 G eek 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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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. W hile 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 1 O'*) 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.
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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 Q eek 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 
H ills Water Filtration Plant are enclosed within the one in 100,000 chance 
(1 x 10‘5) 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 10'6) per year for Badgerys Q eek 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 Q eek 
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 10 s) per kilometre per
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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.
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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.

� 	�� �51 ��;�, �$����!��� �9�� ���	��������� �� �� �( ��
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A ppendix 2

Table 1: Hazardous Bird Species
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� 3 5 �

6.7

9 � - . � � ) �

� � � � +

6� � � � � � �7

9 � - . � � ) � � � � � � +  

6� ( � �

! � 3 � 	 ( � * � � � 7

; ( 	 � , ( � � � )

6� � � � � � �7

; ( 	 � , ( � � � )

6� ( � �

! � 3 � 	 ( � * � � � 7

���������	 6000 U U - U
���������	�B����#��� 800 C c - u
Mallard 1700 c c - u
'�������������#��� 1000 c c - u
A�������� 500 c c - u
Hardhead 900 u u - u
Darter 1760 u u - u
Little Pied Cormorant 800 u u - u
Pied Cormorant 2100 u u - u
Little Black Cormorant 1100 u u - u
Great Cormorant 2400 u u - u
���������	� '�����	 5800 u u - u
B����?����������	 610 c c - u
Little Egret 350 u u - u
Great Egret 1000 u u - u
Intermediate Egret 400 u u - u
Cattle Egret 340 u u - u
���������	�B�����"6�� 1800 c c - u
�����?	������"6�� 1300 c c - u
B������	��>��� 750 u u U u
B����?6����������?  
$����

3000 u u - u

������ ������� 750 u u - u
B����?�������$���� 3500 u u u u
Brown Falcon 550 c c - u
Nankeen Kestrel 170 c c - u
 ������7����	� 350 c c - u
�������A��� 320 u u? - u?
3����#��� 300 c c - u
Glossy Black Cockatoo 430 - - u u
T�����?������������  
��������

750 u “ u u

A���� 325 u u - u
Little Corella 355 u u - u
�������?�������
��������

785 c c u u

Barn Owl 400 c c - u
Australian Magpie 330 c c u c
Australian Raven 590 c c u c
�����	�������	� 70 c c u u
Common Myna 100 c c - u
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■ Moves during day, but no information on movements at these sites.

■ M ay be attracted to drainage detention basins.

Little Black Cormorant

• Likely to occur singly or in small numbers. M ay soar on thermals w ith 
darter, other cormorants and pelicans.

■ Moves during day, but no information on movements at these sites.

■ M ay be attracted to drainage detention basins.

G reat Cormorant

• Likely to occur singly or in small numbers. M ay soar on thermals w ith 
darter, other cormorants and pelicans.

■ Moves during day, but no information on movements at these sites.

■ M ay be attracted to drainage detention basins.

Australian Pelican

• Occurs in moderate numbers, often in small flocks or groups. Soars on 
thermals.

■ Moves during day, but no information on movements at these sites.

■ M ay be attracted to drainage detention basins.

White-faced Heron

a Occurs in moderate numbers, often singly, however may also occur in 
small flocks or groups.

a Moves during day, but no information on movements at these sites, 

a Attracted to dams and grasslands, 

a M ay be attracted to drainage detention basins.

Little Egret

a Occurs in small numbers, often singly.

a Moves during day, but no information on movements at these sites, 

a Attracted to swampy margins of dams, 

a M ay be attracted to drainage detention basins
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Introduction  - Chapter 1

Introduction

Four Elements, part of the ERM  M itchell McCotter Consulting Group, was 
commissioned by PPK Environment & Infrastructure Pty Ltd to undertake a 
risk assessment of proposed fuel pipelines and storages associated with the 
Second Sydney Airport Options.

The aim was to assess the risk associated with the supply of fuel to the 
airport, and the storage of fuel, oil and lubricants at the airport sites from a 
land use safety planning viewpoint.
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D escription of Proposed  Fuel Supply and  Storage - Chapter 4

4 Description of Proposed Fuel Supply and 
Storage

4.1 Jet A1 Fu e l  S u p p l y  P ip e l in e

Some typical details of a Jet A1 pipeline are shown on ��6��� .!+!  These 
details were obtained in discussions with Second Sydney Airport Planners.

Table 4.1 Pipeline Design and Operations Details

Description Detail

Material of construction Steel
Design standard ANSI/ASME B 31.4 1992 Liquid Transportation 

Systems for Hydrocarbons
Diameter 300 mm
External corrosion protection Epoxy lined 

Yellow  jacket coating 
Cathodic protection

Third party damage protection Buried in road shoulder 
W arning signs above ground 
Pipe tiles
1 metre w ide easement restrictions

Bridge crossings Connected to bridge by brackets or placed in 
service trenches in the deck

Separation from other services Minimum separation of 1 metre
Fluid Jet A1 fuel (Class 3 PG  III Flammable liquid)
Throughput 1.5 m illion litres/day (1st stage)

8 m illion litres/day (masterplan stage)
Pumping rate Assumed 350-400 m3/hr at masterplan stage

Operator Consortium of oil companies

The route options to each of the airport sites are shown in Second Sydney 
Airport Planners (1997c).

The pipeline to Badgerys Creek Options would be either routed from Clyde 
refinery via the M4 Motorway, the Western Sydney Orbital and Elizabeth 
Drive or via a shorter route from the Plumpton storage facility near 
Blacktown.

The pipeline route to the two Holsworthy Options would also fo llow  the M4 
M otorway and the proposed route of the Western Sydney Orbital. W here
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Hazard Identification - Chapter 5

H a z a r d  I d e n t if ic a t io n

5.1 Hazardous Properties of Fuels

The Australian Code for the Transport of Dangerous Goods by Road and Rail 
(Commonwealth of Australia, 1992) provides criteria for the classification of 
dangerous goods according to the predominant type of hazard involved.

W ith  certain exceptions, liquids with flash point below 61 degree Celsius are 
classified as Class 3 - Flammable Liquids. There are three Packaging Croups 
w ithin Class 3 designated in decreasing order of hazard by Roman numerals 
'V (greatest danger), 'I I ' (medium danger), and 'II I ' (minor danger).

Jet A-1 fuel has a flash point of approximately 40 degree Celsius, an initial 
boiling point of approximately 150 degree Celsius and is classified as Class 3 
Packaging Group III.

AvGas has a flash point of - 40 degree Celsius, an initial boiling point of 
approximately 30 degree Celsius, and is classified as Class 3 Packaging 
Group I.

Petrol is classified as Class 3 Packaging Group II.

Diesel is not classified as dangerous goods w ithin the Australian Dangerous 
Goods Code. However diesel is classified as a combustible liquid Class C l 
according to the Australian Standard for the Storage and Handling of 
Flammable and Combustible Liquids, AS 1940 (Standards Australia, 1993).

5.2 Road Transport of AvGas

For the masterplan stage development a total of 30,000 - 35,000 litres of 
AvGas per day would be required. This demand could be met w ith less than 
one standard tanker per day. The small number 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 I materials, transport risks are not considered to be significant where 
cum ulative annual traffic movements are less than 500 and peak weekly
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Hazard Identification - Chapter 5

5.4 Fuel Storage

5.4.1 La n d  U ses in  th e V ic in it y
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■ the geometric characteristics of the pool fire, that is., the burndown rate 
and the physical dimensions of the fire;

■ the intensity of thermal radiation emitted by the pool fire, which 
depends mainly upon fuel type and fire size; and

■ the distance and orientation of the observer in relation to the fire.

The supply of oxygen becomes less efficient for larger diameter pool fires, 
resulting in less radiant and more smoky fire. However, the supply of oxygen 
could increase with wind speed, and this could result in brighter and more 
radiant flame.

For this prelim inary analysis, the following assumptions have been made:

Jet A1 tank diameter: 25 metres (10 m illion litre tank);

Bund fire equivalent diameter: 50 metres.

Other data used in calculations are:

Burn down rate for Jet A1 pool fire: 4.2 mm/minute (Mudan, 1984);

Fraction of combustion energy radiated: 10 percent (Mudan, 1984);

Specific gravity: 0.79;

Heat of combustion: 48,000 kj/kg; and

Height of flame: 2 x pool diameter (Mudan, 1984).

The distance to different heat radiation intensities from tank and bund fires is 
shown on Table 6.2.

Table 6.2 Distance in Metres to Heat Radiation Intensity Levels

Event 4.7 kW/m2 12.6 kW/m2 23 kW/m2 35 kW/m2

Tank fire 47 29 21 17

Bund fire 94 57 42 34

The distance to 12.6 kW/m2 from tank or bund fires is conservatively 
estimated to be about 30 metres and 60 metres respectively. In the event of 
tank or bund fire, the chance of fatality beyond these distances is low.

Because of 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 considered to be low.
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■ Updated Hazard Analysis; and

■ Fire Safety Study.

Such studies should be undertaken as part of the design of the pipeline and 
fuel storage facilities.

7.4 Construction Stage

The Department of Urban Affairs and Planning requires that hazards 
associated with construction activities are 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 
requirements for Major Hazard Facilities. The requirements of this Standard 
should be complied with. A prelim inary review  of the requirements of this 
Standard indicates that the operator of fuel storage facilities would be 
required to notify the relevant public authority at least six months before 
construction commences.

7.5 O perational Stage

The Department of Urban Affairs and Planning requires that a comprehensive 
emergency plan and detailed emergency procedures be prepared prior to 
operations.

The Department of Urban Affairs and Planning 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 
should be complied with.

The National Standard for the Control of Major Hazard Facilities specifies 
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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Second Sydney A irport

■ verify locations of potentially contaminated areas reported in the AXIS 
Environmental/Australian Museum Business Services Consulting study. 
These were expected to include waste dumps and landfills, chemical 
and fuel storage facilities, areas filled by imported materials and 
demolition ranges. Aerial photos were used to assist in identifying 
features mentioned in the AXIS Environmental/Australian Museum 
Business Services Consulting study, and determine whether any other 
potentially contaminated areas existed;

■ complete physical inspections of potential 'hot spots' and/or typical 
sites to gain an understanding of the type and extent of potential 
contamination in the study area and collect representative soil and 
surface water samples from selected locations for testing;

■ broadly identify migration pathways of potential contaminants by 
examining the geology, drainage pattern, hydrology and hydrogeology 
of the study area; and

■ assess the likely significance of potentially contaminated materials and 
discuss management options which could be incorporated into the 
airport development process.

1.1.3 Limitations

The scope of work was designed to be of a preliminary nature. It was based 
on the premise that further sampling and analysis may be required in order to 
assess the extent of any contaminated areas prior to construction of an airport. 
This is consistent with accepted methodologies for assessing potential for site 
contamination and determining remediation measures.

The methodology for subsurface sampling was generally based on the N SW  
Environment Protection Authority's Sampling Design Guidelines (N SW  
Environment Protection Authority, 1995).

A  small number of soil and surface water samples were collected from the 
Holsworthy Military Area. This was because no information was available 
about potential levels of contamination at the Holsworthy sites. This 
preliminary sampling was undertaken in areas where the impact of military 
activities was thought to be highest, to provide indicative chemical data on 
potential contaminant concentrations.

Pace 1-2 PPK Environment & Infrastructure Pty Ld



Part B: Existing Environment
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Results of Surveys and Analysis - Chapter 3

Chapter 3 Results of Surveys and Analysis

3.1 Consultation

3.1.1 Badgerys Creek

The Department of Transport and Regional Development indicated that the 
only known contaminated site on the existing land owned by the 
Commonwealth is at Lot 4, The Northern Road, Luddenham.

An interview with a contractor associated with the site located at Lot 4 The 
Northern Road, Luddenham indicated that remedial works at the property 
were in the final stages.

3.1.2 Holsworthy

An interview was conducted with the Environmental Officer for the 
Department of Defence at Holsworthy, Ms Marina Peterson. Ms Peterson 
indicated that there was a potential for a wide range of contaminants 
associated with military activities to exist within the Holsworthy Military Area. 
Ms Peterson stated that these contaminants could potentially be located 
anywhere within the Holsworthy Military Area. This was because firing of 
ordnance had not been restricted to any specific areas.

Ms Peterson indicated that potential contaminants could include:

■ heavy metals;

■ explosives residues; and

■ pyrotechnics residues.

She also mentioned the possible existence of small undocumented land fills 
within the Military Area.

3.2 Review of Existing Information

Brief summaries of relevant documents which were reviewed are provided in 
the following sections.

Department of Transport and Recional Development Pace 3-1
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Second Sydney A irport

Other potential contamination sources were discussed including above ground 
storage tanks and fuel and chemical storage. The above ground storage tanks 
were indicated to be filled with water for fire fighting. They are not 
considered to pose any contamination risk, unless they were previously filled 
with other products.

Fuel and chemicals were indicated to be stored at the Range Control facilities, 
which are to the north and outside the boundary of the proposed airport 
options.

Drums of diesel were indicated to have been stored on the ranges during 
exercises and there are reports of some spillages. Drums of oil suspected of 
being waste sump oil were noted at grid reference 092380 (outside proposed 
airport boundaries).

Two engineered landfills are referred to in the report and indicated to be on 
the north and south sides of the "Complete Airfield". Although an exact 
location of these landfills was not shown in the report, the Complete Airfield 
is located well to the north and outside the sites of the airport options. The 
complete airfield and landfills are also expected to be located to the east and 
outside transport corridor options.

Other undocumented landfills are indicated to be located at unknown 
locations around the site. These could potentially exist within the sites of the 
airport options.

The report suggests that the following substances have been used at the 
Holsworthy Military Area and could have contaminated soils on the site:

■ explosives which include MNT, DNT, and TNT, RDX, OCTOL, Amatol, 
CE, PETN, Nitrocellulose, Nitroglycerine, and Nitroguanidine;

■ pyrotechnics such as illuminating compositions and signalling 
compositions;

■ other potentially contaminating substances include heavy metals such 
as lead, mercury and aluminium.

The report indicates that some 20,000 tonnes of railway ballast has been 
imported into the Holsworthy Military Area since 1992, for road construction 
and maintenance purposes. Potential contaminants associated with the 
railway ballast material include heavy metals, sulphate, hydrocarbons and 
chemicals used to treat railway sleepers.
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Results of Surveys and  A nalysis - Chapter 3

The 1970 photograph showed numerous rows of what appeared to be 
stockpiled material or bunker like construction, similar to that noted in the 
1970 photograph for the site of Option A.

1984

The 1984 photograph showed some roadwork was undertaken along the main 
access roads in the southern portion of the site. Heavily worn areas were 
evident on the majority of trails. No vegetation was visible in heavily 
disturbed areas.

1990

The 1990 photograph was reasonably similar to the 1984 photograph, 
however soil or imported fill material stockpiles appeared to exist in two 
cleared areas in the southern portion of the site.

1994

The 1994 photograph shows a number of trails running from the main access 
road. More clearing was shown to have occurred, and varying levels of 
disturbance were evident. A small structure was noted on one trail in the 
north-west corner of the site.

1970

3.4 Site Inspections

3.4.1 Badgerys Creek

Inspection of the sites of the airport options was undertaken on 22 January by
James Chan and Andrew Cameron of PPK. This was to identify existing land
uses which could potentially cause contamination of soils or groundwater.

!������$

During PPK's site inspection the following features were observed:

■ Anton Road runs through the north-west corner in a north-south 
direction. A small airstrip was located near the intersection of Anton 
and Longleys Roads (Photograph 4);

■ a large undeveloped area was located in the central portion. This land 
appears to only have been used for grazing;
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Second  Syd ney  A irport

■ Demolition Range 2 is located within the south-west portion of the site 
of Option A;

■ Williams Creek and Valley run through the central portion of the site;

■ New  lllawarra Road extends into the south-east portion of the site. 
Large portions of the road have been sealed with roadbase, coal wash 
was observed along some areas (Photograph 6); and

■ Woronora Dam and Lake Woronora are located approximately one 
kilometre south of the site.

Option B

During PPK's site inspection the following main features were observed:

■ The eastern boundary of the site is defined by an access road which 
runs from the Complete Airfield and New lllawarra Road to the north;

■ the Coach Road runs in an approximately north-south direction and 
through the western portion of the site;

■ Impact Area E was centrally located within the site and was noted to 
contain numerous exploded ordnances; and

■ Punchbowl Creek and Valley run through the centre of the site in a 
north-south direction.

3.4.3 Demolition Ranges and Impact Area E

Demolition Range No. 1

Demolition Range No. 1 was inspected by PPK on 17 February, 1997. The 
area had significant soil disturbance as a result of explosive use. This was 
evident from the large number of craters and holes and spent munitions 
littering the area (Photograph 7). Some of these craters contained discoloured 
water (Photograph 8). Surface soils in the vicinity were also discoloured. 
Some rubble was also present in the area (Photograph 9).

Demolition Range No. 2

Demolition Range No. 2 was inspected by PPK on 29 January, 1997. It is 
located within the south-west portion of the site of Option A. Demolition 
Range No. 2 includes a quarry, demolition area and an observation area. A 
significant amount of soil disturbance was noted in these areas. Stockpiles of 
soil and rubble were located in the quarry area ('����������  JO and J J).

Pace 3-10 PPK Environment & Infrastructure Pty Ld
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Results of Surveys and  A nalysis - Chapter 3

Impact Area E

,(��� ��������$��� ������ ���7�� ��; � ���@1�+��'���8� 0112)� �%�� �(��� ������ ���

���� ������ ���� �� %���� ������� ���� !�����$������������*����� ����� �'����"� ��� �

���(�  %������%� ����)� �'(���'�� �<������� ����������$�����7���*��� ���  %���

����� (Photograph 12).

Department of Transport and Recional Development Pace 3-11



� � � ��� 	 � �� � 	 �	 ���������� �1�� � 	 �� �� �/

� �	���� �/� � �����	� �� �	�	����������

/��� � 	�#���� �� ���"

/����� � ���#�	���

The proposed airport site is located in the south-west portion of the 
Cumberland Plain, on the eastern side of the elevated ridge system dividing 
the catchments of the Nepean River and South Creek. The Cumberland Plain 
has an average elevation of about 20 metres above sea level in the north, rising 
to about 150 metres in the south around Bringel ly, Camden and 
Campbelltown, a distance of 50 kilometres. The elevated ridge system on 
which the site is located begins to rise at Orchard Hills in the north and 
extends to Bringelly and Cobbitty, where it broadens into an elevated plain.

/��� � B ����#�

Reference to the 1:100,000 Geological Series Sheet for Penrith, indicates that 
most of the site is underlain by Triassic rocks (Bringelly Shale) and 
unconsolidated Quaternary sediments.

2	������#�%����

The Bringelly Shale is the uppermost unit of the Wianamatta Group and 
underlies the surface soils under the majority of the site. Bringelly Shale is 
interpreted as a coastal alluvial plain which grades up from a lagoonal-coastal 
marsh sequence at the base to a more increasingly terrestrial, alluvial plain 
sediments to the top of the formation. Lithology's which comprise the 
Bringelly Shale are:

■ claystone and siltstone;

■ laminite;

■ sandstone;

■ coal and highly carbonaceous claystone; and

■ tuff.

A����	��	#�$���"���

Quaternary alluvium appears as accumulated surficial deposits along the main 
creeks in the area. These creeks include Cosgrove Creek to the north and

- ��	��!��� ��� �� �	������ �	�� �' �����	� �- �$����!��� � � 	#� �/1�
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/���7� � ����#����#�
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��� %����#�)

/� � � � ��=�����

/� ��� � ���#�	���

�%���� �� ��� "������� ��(������� � ���8� �'""���  ������� ���"��"� ���(� �7�*�� @AA�
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��� �(�)� ������"�� ���"��������� ��� %�*��� %��4���"��� ��*��)

/� � � B ����#�

����������  ��  %�� 0&0AA8AAA� 4����"����� ������� �%�� � ���� � � ����"� �"� >� ��� �
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��������� ���#�� -��$#��7'��� ����� ���� ���� ��%������ �%���.� ���� $� %� ��(��

K'� �������������� ���������(�� ������� �� �� %�� ��� %� ��� %���� �)

��'���6�	#�%��������

��$#��7'�������� ���������� ������7�' �1B� ������ �:'�� �C������� ���8�$� %�

 %�� ��(�����"� ��*�� ������ � ������ ��"� ��� ��� � ���E����� ����� ���� ��(��� �8�

��� � ���� ���� ����� ���� �� ��7���)� �%�� ����� ���� *������ ���(� �����  �� �������

"������8� $� %�  %�� (�5��� ��� �7���"� (���'(� "������)� ��"'���� �'� �� ������#�

"���� ����� ���� ���� ��� � ���� ���� ��((��� ����� ����� ���� ���� ��� � ����

�� ��7���8� ���� ��� ����������(� ���������� � �� �����(� ������ 7������)

�%�� �� ��7���� �����(��� �8� ��� � ���� ���� ����� ����"������������'��� ��� �������

$� %��� %������� ��������������((�������������� �����9�%��� � ������9)� �%�������
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� 	�� �/1 ��;�, �$����!��� �9�� ���	��������� �� �� �( �



Physical C haracteristics - Chapter 4

�*������"������ �������%�*���%����7�'�������)� �%���� �������*���� ���  %��#�����

���(� �� ��$ � (����(� ����  �� (����  %��� 0A� (� ���)� �%���� �� ����� �< �� � ����

��(� �(����<����� ��#���(� ��8� �� %�'"%� (�� ����� ('�%� �(�����)

Ash field Shale

�%�� ��%������ �%���� ��� �� $� %��� ��� ������� � ���������(� �� ��� �� %���  %��

��  �"��"����(� ���8����$%���� %��� ����7��� 8� %����$#��7'�������� ���)� �%���

'�� ����(�� %��7����� '�� ���� %��� ����( �  ��4��'������$%���������� �*������

���  %��#����� ���(� 3A� (� ����  �� /A� (� ���)� �%�� '�� � ������ �� ������#� "���� ��

7�'�>7���#� ��� � ���� $� %� �� ��7������ ��(��� �� %���C���)� �%�� 7�����"� ���

'�'�����'�����(� ���� ����� %��� BA�(����(� ���� %��#8� �� %�'"%� ��������������� ��

������ �� ����� ���� 7���� '��  �� 6AA� (����(� ����  %��#� ���� ������ � ��� ��(��

������)� �%������� ���� ��� �� ���� %�� '�� � ����������  �$����� %�� ��8� 7' � ���

��"������� � �� ����� *���� ���� %����� �7���� �� �� ��)

Quaternary Alluvium

K'� ����������'*�'(� ��������������'('�� ����'�������� ������ ������"� � �����( � �

����#8� ���  %�� ��� %>��� ���� ������� ��� %�������� � �� �)� �%�����'*�'( �  �� �������
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U nd ifferen tiated  Sedim ents
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������ ����'�� ��0B� (� ������������������8� ��� ���������)� ,��"������8� %������� ���
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����8�$%���� %������� ������ ������'7��'����� :'�� C�"�����)� � �$���� ��*�������
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� ���� ( �� � ��� 	���� ���� � � ��� ������*� ���� �������� ���� ��� ������ ���

Appendix 3 for����������)� � ���*��$ ���� %������������ ������ ��� %� � %����� %�

 �� "��'��$� ��� ���  %����7�����*������7� $���� 6B)1� (� ���� ���� 3@)6� (� ���)�

� �� �7��"��'��$� ���7���� �� ����� ������ �� '������� ��(�� ��8� ����"� ���8� � ��#�

���� ���'� ���$� ����'����)

�%�� "������� "��'��$� ��� ���$ � ����� ���� ��� �� ����� ���  �� 7�� ��� �� ��� %�����

����� ���)� ��$�*��8� (���� ����������"��'��$� �������� �����$� %��� %���� ������

�����������  ��7�� ����'������7�� ���������� ���"���%�������� �)
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No soils or water samples were collected from the Badgerys Creek site. No 
discrete areas of contamination were apparent, apart from the site at Lot 4, The 
Northern Road, Luddenham. It was reasoned that it would be difficult to 
obtain representative soil samples from the sites of the airport options at 
Badgerys Creek.

4� � � ���=�����

A total of 18 near surface soil samples (grab samples) and two water samples 
were collected from the Holsworthy Military Area for preliminary assessment 
of contaminant concentrations commonly associated with the use of 
explosives. Due to the heavy use of the Demolition Ranges, in comparison 
with other parts of the Holsworthy Military Area, they were expected to have 
the highest levels of contamination and thus sampling concentrated on these 
areas. Soil samples were collected from the following locations:

■ Demolition Range No. 1 (15 samples);

■ Demolition Range No. 2 (one sample); and

■ Impact Zone E (two samples).

Fieldwork was undertaken on 29 January and 17 February, 1997. Soil samples 
were collected from locations considered most likely to indicate 
contamination, such as craters created from the use of explosives and visibly 
disturbed soil.

Water samples were collected from water which had collected in craters and 
depressions located in Demolition Range No. 1.

Deeper soil samples were not collected as the near surface horizons were 
considered to be most susceptible to contamination from explosive residues.

Analytes selected for testing were a suite of heavy metals comprising 
Aluminium, Barium, Calcium, Copper, Mercury, Potassium, Magnesium, 
Sodium, Lead, Antimony, Strontium and explosive compounds HMX, RDX, 
2.4-DNT, 2.6-DNT, 2-MNT, 4-MNT and 2.4.6-TNT.

- ��	��!��� ��� �� �	������ �	�� �' �����	� �- �$����!��� � � 	�� �5-1
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A ssessment Criteria - Chapter 6

Chapter 6 Assessment Criteria

6.1 Soils

6.1.1 Possible Criteria

����� ��(���� %����"�������������������� �(��� ���� �� �� ��� � � ��� ���������� ��
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The Health Investigation Levels in the Guidelines are generally used to 
determine whether there is a potential threat to human health and hence 
further assessment may be required. These levels, which have been published 
for only a very limited range of chemicals, can be applied instead of 
Environmental Investigation Levels if environmental exposure pathways are 
limited, or, if there are no Environmental Investigation Levels for the particular 
chemical of concern.

Guidelines for Assessing Service Station Sites

Threshold concentrations for Sensitive Land Uses are contained within the 
N SW  Environment Protection Authority Guidelines for Assessing Service 
Station Sites (1994). These levels are primarily designed for the 
redevelopment of former service station sites. However, the levels can also be 
used to assess other commercial/industrial site uses.

Some of the levels quoted in these guidelines are derived from work carried 
out by the Dutch Government and some are based upon the Australian and 
New Zealand Environment and Conservation Council/National Health and 
Medical Research Council (1992) Investigation Levels.

Environmental Quality Objectives in the Netherlands

The Dutch Intervention Levels are used worldwide to assess soil contamination 
and are w idely used as a guide as to whether remediation is necessary. 
According to the Dutch authorities, exceedance of these values suggests that 
further investigation should be carried out (in the short term) to determine the 
urgency of clean up, although the actual risk of exposure and the potential for 
the contamination to spread should also be taken into account.

PPK understands that the Dutch Intervention Values are not considered by the 
N S W  Environment Protection Authority as "clean up" criteria, but are often 
used as values to trigger remediation. The Intervention Values generally 
indicate unacceptably high levels of contamination.

It should also be noted that the appropriateness of these levels depends upon 
the future use of the site and the results of a Risk Assessment.

In the absence of suitable criteria, the Dutch Target Values, which have been 
set at very low levels, have been employed as an arbitrary reference value to 
establish a baseline condition. If the Target Value is lower than the naturally 
occurring background levels, the Target Value should be set to background 
level.

� 	�� �6-2 PPK , �$����!��� �9�� ���	��������� �� �� �( �



A ssessment C riteria - Chapter 6

6.1.2 A ssessm ent  C riter ia  A d o pt ed

A combination of criteria discussed in Section 6.1.1 have been used as the 
assessment criteria for the various analytes of concern. These assessment 
criteria are presented in Table 6.1.

W here no Environmental Investigation Levels exist, Australian and New 
Zealand Environment and Conservation Council/National Health and Medical 
Research Council Health Investigation Levels, or, the threshold concentrations 
for Sensitive Land Use (N SW  Environment Protection Authority, 1994) have 
been used. Dutch Intervention Values have been used to assess the analytical 
results only where no published Australian and New Zealand Environment and 
Conservation Council/National Health and Medical Research Council criteria 
exists.

There are no readily available published guidelines for concentrations of many 
of the explosive related compounds that were tested for in soil samples from 
the Holsworthy Military Area.

Table 6.1 Contaminant Investigation Thresholds for Soils

Analyte
Australia and New Zealand 

Environment and Conservation 
Council Guideline Criteria1 (mg/kg)

Dutch Intervention 
Levels2 
(mg/kg)

Metals
Aluminum
Antimony 20 -

Barium - 625
Calcium - -

Copper 60 190
Lead 300 530
Magnesium - -

Mercury 1 10
Potassium - -

Sodium - -

Strontium - -
Explosive Related Compounds

HM X - -

RDX - -

2.4.6-TNT - -

2.6-DNT - -

2.4-DNT - -

2-MNT - -

4-MNT - -

Sources: 1. Australia and  N e w  Zea lan d  Environm ent and Conservation  C ouncil/N ational H ealth  
and M ed ica l Research C o un c il (1992).

2. M in istry  o f Housing, Spatial P lann ing  and Environm ent (1994).
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Analyte
Clean Waters Act 
Regulations, 1972 

(milligrams per litre)

Australian W ater Quality 
Guidelines, 1992 

(milligrams per litre)
$4��������3������ ���� ���	��  
HM X

RDX - 8

2.4.6-TNT 8 8

2.6-DNT 8 8

2.4-DNT 8 8

2-MNT 8 8

4-MNT 8 8

RDX - -

Sources: 1. C lean  W a te rs  A c t Regulations, Sched u le  2 (1972).
2. Protection of Aquatic Ecosystems, Australian W a te r Q u a lity  G u id e lines , Australian  and 

N e w  Zea lan d  Environm ent and Conservation  C o un c il (1994).
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Results of Soil/Water A nalysis - Chapter 7

Chapter 7 Results of Soil/Water Analysis

Laboratory Certificates and Analysis reports are provided in Appendix 4 and 
a summary of the results is presented in Tables 7.1 to 7.6.

7.1 Soils

7.1.1 Heavy Metals

A copper concentration of 501 milligrams per kilogram was detected in one 
of the 18 soil samples selected for analysis (sample GS05). This exceeded the 
Australia and New Zealand Environment and Conservation Council Guideline 
value of 60 milligrams per kilogram. Copper concentrations in the remaining 
17 samples collected from Demolition Range No. 1 were typically at 
background levels or below detection limits (refer Table 7. /).

Antimony, lead and mercury concentrations were below Australia and New 
Zealand Environment and Conservation Council Guideline concentrations and 
Dutch Intervention Levels. Barium concentrations were below the Dutch 
Intervention Levels.

Other heavy metal analytes were not considered to be of significant 
environmental concern, however, are included as common constituents of 
explosive residues. Metals in this category include magnesium, sodium, 
potassium, calcium, strontium and phosphorus. For these particular metals, 
no guidelines exist in Australia for their concentrations in soils.

Concentrations recorded in soil samples were generally above detection limits. 
In two samples collected from Impact Zone E and Demolition Range 2 
respectively, sodium and strontium concentrations were below detection 
limits.

Aluminium concentrations ranged from 1,920 to 2,980 milligrams per 
kilogram (parts per million) in Impact Zone E, from 2,710 to 17,500 milligrams 
per kilogram, in Demolition Range 1. In Demolition Range 2, the only sample 
tested had an aluminium concentration of 7,040 milligrams per kilogram. 
These aluminium concentrations, while elevated, do not exceed any criteria 
used in Australia for assessing soil contamination. Environmental and health 
risks associated with such concentrations are not known, but may need to be 
investigated.

Department of Transport and Regional Development Pace 7-1



%� � � � � �%� � � � � �� ���� ��

������ �� ��������� %�������� ��8� (�"����'(8�����'(8� �� ����'(8� �����'( � ����

� ��� �'(8� ���� �� � �<%�7� � �'�%� %�"%� ������ �� ����8� ����  %�� *���� �����

7� $����  %����(����"� ���� �����$����"��������� ����)

,����� ! �% � � �� �" � # � � � � 	 �

������ �� ����������(��'����@)3>���8�@)/>���8� @>���8�3>��������@)3)/>�

� � � � $ ��� � 7���$ � ��7��� ���� ���� ����� �� �� ���� ��(� �� ��� ���� 0?� ����� ��(�����

��������)

�2�� * ������ �5 ����

,����� � ��&� �6 �����

� ����� �� ����� ���%��*�� (� ���� ��� �'������$� ��� ��(�����$���� �����  %���  %��

���� ����� :'�� � � ���� �� �� ���� ��(� � ��� ����� ���� 7� %� ��(����� $� %� ����

�<��� ���)� �%�� ������ �� ���� ��� ������� ��� ��(���� 4�A6� �<�������  %��

�'� ������� � � ���K '��� ��4'��������� ��*��8� ����$���7���$ � %�������� � � ����

�� ���(� )� �%������ �� ������������ ��7�������"���������8� 7' � (��� ������ �� ��(��

�� �� ���� �������>�� �� (�"�� ���� ������ �(���� ��*��� � ��($� ��)

� 	�� �01 � ��;�, �$����!��� �9�� ���	��������� �� �� �( �



Table 7.1:
SUMMARY OF SOIL ANALYTICAL RESULTS

Heavy Metals of Environmental Concern (Cu, Sb, Pb, Ba and Hg)

Metals (milligrams per kilogram]
Sample Location Cu Sb Pb Ba Hg

��,� 	�-./�0�.�����!��� �$ nd �) �+ nd
��,$ 	�-./�0�.�����!��� �� nd + �( nd
��,' 	�-./�0�.�����!��� ',� nd $� $+ nd
��,( 	�-./�0�.�����!��� &* nd �, �+ nd
��,) 	�-./�0�.�����!��� $% nd $( $+ nd
��,* 	�-./�0�.�����!��� $( nd '% $, nd
��,+ 	�-./�0�.�����!��� 7 nd �% �& nd
���, 	�-./�0�.�����!��� �' nd $) �' nd
���� 	�-./�0�.�����!��� �� nd �( �) nd
���$ 	�-./�0�.�����!��� $' nd &) $, nd
���% 	�-./�0�.�����!��� %( nd (' $* nd
���& 	�-./�0�.�����!��� 1' nd �% $, nd
���� 	�-./�0�.�����!��� $* nd &, �� nd |
���( 	�-./�0�.�����!��� 1' nd �' $& nd
���) 	�-./�0�.�����!��� �+ nd �� *) nd

�2$ �-��30�4.���� �$ nd $� +#) nd
�2% �-��30�4.���� + nd �� '#+ nd
�2� 	�-./�0�.�����!��$ nd nd %$ �� ,#,(,

Laboratory Practical Quantitation Limit ' ' ' ,#' ,#,'
ANZECC Guideline Criteria (, $, %,, » �
Dutch Intervention Level �+, 5 '%, ($' �,

Indicates values exceed ANZECC Criteria (1992) 
Indicates values exceed Dutch Intervention Levels (1994)

Cu = Copper

Sb = Antimony nd = not detected

Pb = Lead 

Ba = Barium 

Hg = Mercury

6./�
6./�
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DM1 Metals (milligrams per kilogram Total
Sample Location Mg Na K Ca Sr Al Phosphorus

GS01 Demolition Range 1 170 78 800 1640 16 7170 135
GS02 Demolition Range 1 133 23 760 332 13 7660 139
GS05 Demolition Range 1 293 47 1120 2200 25 11500 167
GS06 Demolition Range 1 179 6 880 210 15 9680 143
GS07 Demolition Range 1 286 31 1260 2040 25 13100 197
GS08 Demolition Range 1 320 34 820 2940 16 13600 195
GS09 Demolition Range 1 189 15 280 919 11 4710 63
GS10 Demolition Range 1 155 19 580 2510 12 6330 146
GS11 Demolition Range 1 151 24 680 1430 14 7280 410
GS12 Demolition Range 1 129 30 740 879 17 5840 136
GS13 Demolition Range 1 168 12 1100 771 23 9560 172
GS14 Demolition Range 1 289 20 860 398 13 17500 146
GS15 Demolition Range 1 165 27 380 749 8 4620 102
GS16 Demolition Range 1 126 19 780 1190 19 6170 188
GS17 Demolition Range 1 638 47 840 1140 38 2710 386

HW2 Impact Zone E 122 60 140 403 6 1920 33
HW3 Impact Zone E 121 nd 140 160 nd 2980 67
HWS Demolition Ramge 2 184 nd 580 77 nd 76040 118

Laboratory Practical Quantitation Limit 5 5 10 20 5 5 10
ANZECC Guideline Criteria - - - - - J J

Dutch Intervention Level - - ■ - - - -

Bold
Bold

Indicates values exceed ANZECC Criteria (1992) 
Indicates values exceed Dutch Intervention Levels (1994)

Mg = Magnesium 

Na = Sodium 

K = Potassium 

Ca = Calcium 

Sr = Strontium 

Al = Aluminium

nd = not detected



��/	���2�N
�4 & & � � B � 1��  �$ �� � � $B � �� � $ �� " �4 $ � �

� � �* ��� 	��� � �( � �� �� - �,���� " ' � 	( ��3��

��(��� 	��� ���
�<�����*���-(����"��(������#���� "��(.

��P ��P @83)/>��� @)/>��� @)3>��� @>��� 3>���
#��� !�*(	���(�����.��� �� dA)@� ] �� �� �� �� ��

#��� !�*(	���(�����.��� �� dA)@�9 �� �� �� �� ��

#��: !�*(	���(�����.��� �� dA)B�9 �� �� �� �� ��

#��� !�*(	���(�� ���.��� �� dA)B�0 �� �� �� �� ��

#��� !�*(	���(�� ���.��� �� d0] �� �� �� �� ��

#��� !�*(	���(�� ���.��� �� d0] �� �� �� �� ��

#��< !�*(	���(�� ���.��� �� �� �� �� �� �� ��

#��� !�*(	���(�����.��� �� �� �� �� �� �� ��

#��� !�*(	���(�����.��� �� dA)B�0 �� �� �� �� ��

#��� !�*(	���(�� ���.��� �� dA)B�0 �� �� �� �� ��

#��� !�*(	���(�����.��� �� dA)@9 �� �� �� �� ��

#��8 !�*(	���(�����.��� �� �� �� �� �� �� ��� 5

#��: !�*(	���(�� ���.��� �� dA)@�0 �� �� �� �� ��

#��� !�*(	���(�� ���.��� �� dA)B9 �� �� �� �� ��

#��� !�*(	���(�� ���.��� �� dA)B9 �� dA)B�9 �� �� ��

;5� �*�����O(���" dA)B� 9 dA)B�9 �� �� �� �� ��

;5� �*�����O(���" �� �� �� �� �� �� ��

;5: !�*(	���(�����.��� �� �� �� �� �� �� ��

	�7��� �������� �����K'�� � � ���� 	 (� �2� �2� �2� �2� �2� �2� �2�

��L����4'����������� ���� > > > > 8 8

�' �%�,� ��*�� ���� 	�*�� > > > > >

9(	-

9(	-

,�� ��� ���*� �' � � � �<���� � � � L � � � � � �� ����� -011@.�

,�� ��� ���*� �' � � � �<���� � �' �%� ,� ��*�� ���� 	 � *� �� � -0113.

] 0��������� � K 	 �� ' �� ��(� ��<� �� ����������

���j� �� �� � �� ��

� �#"��0:



Table 7.4:
SUMMARY OF WATER ANALYTICAL RESULTS

Heavy Metals of Environmental Concern (Cu, Sb, Pb, Ba and Hg)

Sample
Concentrations (milligrams per litre)

Cu Sb Pb Ba Hg
GS03 0.07 nd nd nd nd
GS04 nd nd nd nd nd

Laboratory Practical Quantitation Limit 0.05 0.1 0.05 0.05 0.001

Australian Water Quality Guidelines 0.005 - 0.005 - 0.0001
Clean Waters Regulations (1972) 1 - 0.05 1 0.001

Indicates value exceeds Australian W ater Quality Guidelines for Protection of Aquatic Ecosystem s (1992) 
Indicates value exceeds Clean W aters Regulations limits (1972)

Cu = Copper
Sb  = Antimony nd = not detected
Pb = Lead 
Ba  = Barium 
Hg = Mercury

Bold
Bold
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Table 7.5:
SUMMARY OF WATER ANALYTICAL RESULTS 

Analytes Associated with Explosives (Mg, Na, K, Ca, Sr, Al and P)

Metals (milligrams per litre) Total
Sample Mg Na K Ca Sr Al Phosphorus

#��� �2�� �� �28 �� �- �28� �2��
#��8 �2<� <2: �2� :2� �- �2�� �2�<

Laboratory Practical Quantitation Limit �2� �2� �2� �2� �2: �2�: �2�

Australian Water Quality Guidelines 0 - - - - - �2��� 0��2�
Clean Waters Regulations (1972) - - - - - - -

Indicates value exceeds Australian W ater Quality Guidelines for Protection of Aquatic Ecosystem s (1992) 
Indicates value exceeds Clean W aters Regulations Limits (1972)

Mg = Magnesium
Na = Sodium nd = not detected
K = Potassium 
Ca = Calsium 
S r = Strontium

Bold
Bold

Al = Aluminium
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Results of Soil/Water A nalysis - Chapter 7

7.2.2 O rganic C o m po u nds

Concentrations of 2.4-DNT, 2.6-DNT, 2-MNT, 4-MNT and 2.4.6-TNT were 
below laboratory practical detection limits for both samples.

7.3 Q uality Assurance/Quality Control Results

Field and laboratory procedures outlined in Section 5.2 were used to ensure 
the integrity of the data produced by the investigation.

Relative percentage differences values were calculated for field and laboratory 
duplicates. They show the magnitude of the differences between two samples, 
in relative terms. Values for metals are summarised in Appendix 5. As organic 
compounds were below detection limits, relative percentage differences were 
not calculated for these results.

Relative percentage differences values for field duplicates were slightly greater 
than anticipated. This is attributed to the non-homogeneous nature of the 
matrices with the original and duplicate samples.

Relative percentage differences values for laboratory duplicates were within 
the expected range.
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Statement of Limitations and  Restrictions-Chapter 10

Chapter 10 Statement of Limitations and 
Restrictions

This assessment was restricted to the agreed upon scope of services. No 
representations or warranties are made concerning the nature or quality of the 
soil and water, or any other substance on the property, other than the visual 
observations and analytical data as stated in this report.

On all sites varying degrees of non-uniformity of the vertical and horizontal 
soil or groundwater conditions are encountered. Hence no sampling 
technique can completely eliminate the possibility that samples are not totally 
representative of soil and/or groundwater conditions encountered. The 
sampling can only reduce this possibility to an acceptable level.

It should also be recognised that site conditions, including contaminant extent 
and concentrations can change with time. This is particularly relevant if this 
report is used after a protracted delay, such that further investigation of the site 
may be necessary.

In preparing this report, PPK has relied upon certain verbal information and 
documentation provided by the client and/or third parties. Except as 
discussed, PPK did not attempt to independently verify the accuracy or 
completeness of that information, but did not detect any inconsistency or 
omission of a nature that might call into question the validity of any of it. To 
the extent that the conclusions in this report are based in whole or in part on 
such information, they are contingent on its validity. PPK assumes no 
responsibility for any consequences arising from any information or condition 
that was concealed, withheld, misrepresented, or otherwise not fully disclosed 
or available to PPK.

Within the limitations of the agreed upon scope of services, this assessment has 
been undertaken and performed in a professional manner, in accordance with 
generally accepted practices, using a degree of skill and care ordinarily 
exercised by reputable environmental consultants under similar circumstances. 
No other warranty, express or implied, is made.

This report is based upon the scope of services, and is subject to the 
Limitations and Restrictions, defined herein. It has been prepared for the 
exclusive use of the Second Sydney Airport Draft EIS. No other person or 
organisation is entitled to rely upon any part of it without the prior written 
consent of PPK. The Department of Transport and Regional Development may 
release all or part(s) of this report to third parties, however, such third party in 
using or relying on this report agrees that it shall have no legal recourse against 
PPK or their parent or subsidiaries, and shall indemnify and defend them from 
and against all claims arising out or, or in conjunction with, such use or 
reliance.
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PHOTOGRAPH 5: Sediment Control Basin.
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PHOTOGRAPH 10: Stockpiled soil.

PHOTOGRAPH 11: Stockpiled soil.
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DEPARTMENT OF LAND & WATER CONSERVATION
Work Summary

GW100136

L ic e n s e  : 1 0 B L 1 4 4 7 0 3 P U L O .  C H A R L E S

A u t h o r i s e d  P u r p o se ( s ) In te n d e d  P u r p o s e ^ )
W o r k  T y p e :  B o re S T O C K

W o r k  S t a t u s :

C o n s t r u c t .  M e t h o d :  R o ta ry

O w n e r  T y p e  :

C o m m e n c e d  D a te  : F in a lD e p t h  : 1 1 0 .7 0  m
C o m p le t io n  D a t e  : 2 7 -N o v -1 9 9 1 D r i l le d  D e p th  : 1 1 0 .7 0  m

C o n t r a c t o r  N a m e  : W A T E R M I N D R I L L E R S

D r i l l e r :  1 S 3 0 J O N E S .  C liv e  F ranc is

P r o p e r t y  : S t a n d in g  W a t e r  L e v e l : m
G W M A : - S a lin it v  : m e /L

G W  Z o n e  : - Y ie ld  : L s

Site Details

:te  C h o s e n  B y C o u n t y P a r is h P o r t io n / L o t  D P

F o r m  A C U M B E R L A N D C L A R E M O N T L T 1 0  D P 3 2 0 2 6
L ic e n se d C U M B E R L A N D C L A R E M O N T L T 1 0  D P 3 2 0 2 6
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Water Bearing Zones
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Drillers Log i
: � : : � : � + : � : � + : � � � 1 � ? &

: � + : � �� 0 : � � *� : , � � F � � 2 & � C

� 0 : � � � 3 : � �:� � : � / > � 2 & � C

��� 3 : � + 9 � 3 : � � 7 � : : C / & & � F � 1 � � > 1 � � � /

+ 9 � 3 : � 7 : * � : � ' : �3 : � � / C � 1 � � & /

7 : � � : � � � : � 5 : � + : � 0 : , & � 2 Q � 1 � � & /

I I I � / � � � # � � � F � : : � + 3 � I I I �

* * *  E n d  o f  R e p o r t  * * *
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Laboratory Name: Amdel
Address: 5 Kelray Place 

Asquith NSW 2077
Fax Number: (02) 9482 1734
Phone Number: (02) 9482 1922
Contact Name: Amanda Gavin

RUST PPK Job No.
(Quote on all correspondence)

Results Expected By/On: �DN��>	D��
Fax Results To: Andrew Cameron
Fax Number: 736 1568
Phone Number: 743 0333

Relinquished By (Name): Andrew Can]eron Received By (Name): E E S  w n t f p Relinquished By (Name): Received By (Name): ( X  ��&�� � 3 r
Date: * !v/ 91 Date: Date: Date: �6F# � & 3
Company: RUST/PPK / Company: Company: Company: ��' FF  »n r n rn  /rr
On Behalf Of: On Behalf Of: On Behalf Of: On Behalf Of:

In — n t u t l v c i l :
Signature: Signature: Signature: Signature:

1 1 9 FPR 1997

RUST PPK Pty Ltd
9 Blaxland Road, 
RHODES NSW 2138. 

Environmental and Geotechnical Services

RUST m e
Comments:

-------------------------------- V

* Legend: S = Soifr.W 
T = Tube
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Job Number : 7E00286 
Client: Rust PPK 
Reference : 58H233A.008

� ��*-�	 �

Page 1 of 10 I

plus Cover Page ^

Analyte

Lab No E16190 E16191 E16194 E16195 E16196'

J
Sample Id GS01 GS02 GS05 GS06 GS07

PQL 1
E1042 Moisture Content - 9.7 13 33 31 3^

E122 Explosive Compounds in Soil 1
0.1 nd nd nd nd nd

kuX 0.1 <0.2* <0.2* <0.5* <0.5* H
2.4.6-TNT 0.1 nd nd nd nd nd

2.6-DNT 0.1 nd nd nd nd nd|

2.4-DNT 0.1 nd nd nd nd nd

2-MNT 0.1 nd nd nd nd □dj

4-MNT 0.1 nd nd nd nd ncf

3-MNT 0.1 nd nd nd nd nd.

1

I
1----------------1

1

I

------- i

_ 1
PQL = Practical Quantitation Limit 

LNR = Samples Listed not Received 

nd = Less than PQL 

-  = Not Applicable

Soils

Waters

Leachates

mg/kg (ppm; dry weight unless otherwise specified

mg/L (ppm) unless otherwise specified

mg/L (ppm) in leachate

Increased PQL due to matrix interference

�

�
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Job Number: 7E00286 
Client: Rust PPK 
Reference : 58H233A.008

Analyte

Lab No E l6207 CB

CONTROL

Sample Id GS10D BLANK

PQL

E1042 Moisture Content - 10 -

E122 Explosive Compounds in Soil

0.1 nd nd

kuX 0.1 nd nd

2.4.6-TNT 0.1 nd nd

2.6-DNT 0.1 <0.2* nd

2.4-DNT 0.1 <0.2* nd

2-MNT 0.1 nd nd

4-MNT 0.1 nd nd
3-MNT 0.1 nd nd

PQL = Practical Quantitation Limit 

LNR = Samples Listed not Received 

nd = Less than PQL 

-  = Not Applicable

Soils : mg/kg (ppm) dry weight unless otherwise specified

Waters : mg/L (ppm) unless otherwise specified

Leachates : mg/L (ppm) in leachate 

* : Increased PQL due to matrix interference
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Job Number: 7E00286 
Client: Rust PPK 
Reference : 58H233A.008

Analyte

Lab No E16197 E16198 E16199 E l6200 E16201

Sample Id GS08 GS09 GS10 GS11 GS12

PQL J
Total Phosphorus 10 195 63 146 410 nJ

Metals in Soils 1
Magnesium 5 320 189 155 151 124|

c ''um 5 34 15 19 24 30

Potassium 10 820 280 580 680 743
Calcium 20 2940 919 2510 1430 879

Strontium 5 16 11 12 14 i
Copper 5 26 7 15 11 25

Antimony 5 nd nd nd nd ��
Lead 5 53 13 27 16 47*

Aluminium 5 13600 4740 6330 7280 5840|

1
Metals in Soils

m
Barium 0.5 20 14 15 17

Mercury 0.05 nd nd nd nd nd]
-1

1
1

J------1

PQL = Practical Quantitation Limit Soils : mg/kg (ppm) dry weight unless otherwise specified

LNR = Samples Listed not Received Waters : mg/L (ppm) unless otherwise specified

nd = Less than PQL Leachates : mg/L (ppm'' in leachate

-- = Not Applicable
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(approximately 3.33 times the scaled area for the large aircraft category) over 
which the average probability of fatality is about 0.3. Calculations of scaled 
impact areas are based on direct consequences of aircraft crash (including 
impact and post impact fire), but do not take into account hazards present on 
the ground.

Table 8.9 Scaled Impact areas - Departing and arriving Aircraft

!�������.��������� ����3��.���������

�������������.(�) ��������.	�  
���	�-  

�*���������
6*�7

���		(,  
��.	�����	�-  
�*���������

6*�7

��������.	�  
���	�-  

�*���������
6*�7

���		(,  
��.	�����	�-  
�*���������

6*�7

Low Capacity 2,100 3,700 2,000 2,600
High Capacity - Small 2,100 3,700 2,000 2,600

High Capacity - 
Medium

6,600 7,800 5,900 6,900

High Capacity - Large 16,700 28,100 16,500 25,800

High Capacity - Large- 
Increased Fuel Load

21,000 48,400 16,500 25,800

General Aviation 2,100 3,700 2,000 2,600

Departing aircraft generally do not crash at shallow angles at distances 
greater than one kilometre from an airport. Therefore, for the Defence 
Establishment Orchard Hills, the steep angle scaled impact areas would 
apply to departing aircraft.

An important feature of many Explosive Ordnance storage buildings is the 
traverse, or the mound around the building. This feature may provide a 
barrier to aircraft crash trajectories, and limit the crash impact area.

� 2 : 2 � � Secondary Consequences

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

Many storage buildings contain Explosive Ordnance of Hazard Division 1.1. 
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.

Department of Transport and Recional Development Pace 8-7
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�%�$� ��� �'��� ����  %�� ���:'����� ��� ������� � ����%� ���� �:'���� #���(� ��� ����
����� ���� ������ � ����� ���� @)� ��� ����� ����"�  %�� ��' %>��� �7�'������ ��� %��
���%���� ������ �� �� ��� ��������� $� %���  %�� 0� <� 0A96� ����%��� ���� �:'����
#���(� ��� ���� ����� ��� �'��)� �� ��� ���� ���  %�� �� �� ��� $� %���  %�� 0� <� 0AR9�
����%��� ���� �:'���� #���(� ��� ���� ����� ��� �'��8� ����  %�� ��� � ���  %�� �� �� ���
���������$� %��� %�� 0� <� 0A9B�����%��������:'����#���(� ��������������� �'��)

,��� � ������'(���  %� ��� 0� #���(� ��� �����:'��������� ���� ���$� %���  %�� 0� <� 0ANB�
����%��� ���� �:'���� #���(� ��� ���� ����� ��� �'�� ��� �<������  �� ��� �*���"��
���:'����� ��*��� ��� B� <� 0��B� ����%��� ���� �:'���� #���(� ��� ���� ����8�  %���  %��
�*���"�����:'��������������� �����%��� ���  %� ������$�'��� 7��B�<� 0A��� ���� ����)�
��(������8�  %�� �*���"�� ���:'����� ��� ������� � ����%��� ��� �� 0� �:'���� #���(� ��
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����� ���� ��� 7� $����  %�� 0� <� 0A9B����� 0� <� 0AM/� ����%��� ���� �:'���� #���(� ���
������������ �'���$�'���7��B�<� 0A9/���������)

�%�� �����<�(� �� ����� ���  %�� �������� �� �7���%(�� � ���%���� ������  %� � ���
��� ������ $� %��� �������� � ���:'�����C����� ����  %�� %���� ����� ��"� (����� ���
�%�$�� ��� Table 8.12.

Table ?)0@� Defence Establishment Orchard Hills Area W ithin Different Frequency�
Zones

����('�*���������(������!�������"���/	���*��� �
 �����-� ;�		��,������ ����O(���6+*�7

1��M����)�6������������ ����(��� ����(��� ����(��
�M�����+�	(*���������  ������(�� ��  ������(�� ��  ������(�� �

)���7�O(��

_� 0� <� 0A96 A 0)/ A

0� <� 0A96� _� <� _ 0� <� ,�� 1 B 2

0� <� 0A>3� _� <� _ 0 < 0 A � / �28 ?

0� <� 0A��� _� <� _ 0� <� 0A>Q �E� �E� �E�

�%�� ���:'������� �%�$�� ��� Table 8.12� ��% ��  �� ���� ��C��� ��� ������� )� �%��
������ ���� ��� �������� � ������� � ��C��� $%��%� (�#�� '��  %���  � ��� ���:'����� ���
����'�� ��� 7�� �#��"� �� �� ����'� �  %�� ����%� �� �� ���� ����� '��� (�*�(�� �����
���%����#��� �"��������  %���� '��� �'(7������������� ������ '�������  ���#�8� ����
7��"��'���"�  %�� ������� � �� �"������ ��������"�  �� ������� � ��C�)� �%�� ���'� �� ����
�%�$�� ��� Table 8.13.

Table 8.13 Defence Establishment Orchard Hills Crash Frequency Distribution
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����(�� �
 ������(�� �

�(��� �8\ �8\ �8\

����'( /T /T /T

	��"� 2T 1T ?T

	��"��>�,��������� �'��� 	��� 6T 0T @T

�2�2�� � � � ����#����� ��$ �� ��+ ��� �� ���� ��� ��

,�� (�5��� ���'� ����� �����8� �� '� ��������'��$%����������� ��������� ��� ���� ����
��'��� ��(�"��  ��  %�� ���"%7�'���"� ��� ���� ���� ���� %����� ��� �� �� �'� %���
%�C����'�� ������� ��>� %�� ��>������� 9��(���� ����� 9)� ��(�"�� ���� ���'�� �'�
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to exposure to heat or explosion overpressure. For example, steel structures 
exposed to 23 kilowatts per square metre of heat radiation for a prolonged 
period can suffer thermal stresses that may cause structural failure. Similarly, 
a conventional building exposed to 14 kilo pascals of explosion overpressure 
would probably suffer serious structural damage. Thus, each type of 
exposure can trigger a hazardous incident.

In NSW, the criteria for risk at neighbouring property or land from a 
hazardous installation are that the frequency of exposure to 23 kilowatts per 
square metre heat radiation should not exceed 50 x 10"6 (5 x 10 s) per year, 
and the frequency of exposure to 14 kilo pascals of explosion overpressure 
level should not exceed 50 x KT6 (5 x 10'5) per year.

Exposure to 23 kilowatts per square metre of heat radiation and 14 kilo 
pascals explosion overpressure at a total frequency of 1 x 10"4 per year is 
considered acceptable, provided that each component of exposure is within 
the 5 x 10"5 per year limit.

The above mentioned criteria are outlined here to provide information on 
the levels of risk that are considered acceptable in an industrial situation. 
Although these criteria are not strictly applicable to the situation at the 
Defence Establishment Orchard Hills, they provide a reference point to assist 
in making judgements about the acceptability of risks relating to aircraft 
crashes.

2�0� � 	:	��� ��� �� ����	��

8.7.1� � �����	 �2.��������

Demolition activities were suspended at the Defence Establishment Orchard 
Hills at the time when this report was prepared. 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 (AOC, 92), which takes into account both the fragment 
and the blast hazard to aircraft. In view of these arrangements, risks to 
overflying aircraft would be low.

8.7.2� � ���	����� �2.��������

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
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Table 8.17 Crash Risk Per Year

Flight
Operation
Category

Total�
Risk per�
year

Airport Operation 1 Airport Operation 2 Airport Operation 3
Worst-
case
additional�
risk per�
year

%
increase

Worst-case�
additional�
risk per�
year

%
increase

Worst-case�
additional�
risk per�
year

%
increase

	�$������� � 0.0263 9.41 x 10* 0.36 1.09 x 10* 0.42 9.66 x 10-5 0.37
��"% 0.0199 5.24 x 10-* 2.62 5.84 x 10* 2.93 5.3 x 10* 2.66
������ �

4������ 0.0614 4.19 x 10-5 0.07 4.98 x 10s 0.08 4.33 x10s 0.07
�*�� ���

Total 0.108 6.6 x 10* 0.61 7.43 x 10* 0.69 6.7 x 10* 0.62

�%��� ��������� �%�$��  %� �  %�� ��������� ��� ������ ���#� ���� ������� � �*�������"�  %��
�������� �� �7���%(�� � ���%���� ������ ��� ����"������� � ���� !��"����� ����#�
�� �����)
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6� %�!!	�� ��� �� ������

��6��  9.+ 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.

� 	3�� �6��� � �!�	����� � �� �� ������

Issue Badgerys Creek Option A Badgerys Creek Badgerys Creek
Option B Option C

Parallel runway 
alignment

• not in line with the 
Defence Establishment 
Orchard Hills

• not in line with the 
Defence 
Establishment 
Orchard Hills

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

Cross runway • n/a • in line with the • not in line with the
alignment SW corner of the Defence

Defence Establishment
Establishment Orchard Hills
Orchard Hills

Flight paths over the • two indirect departure • two indirect • all arrival and
Defence Establishment flight paths from a departure flight departure tracks on
Orchard Hills parallel runway paths from a one end of a

parallel runway parallel runway
• all arrival and most • two indirect

of the departure departure tracks
tracks from one from the cross
end of the cross runway
runway

Annual number of • 13,300 (Airport • 13,300 (Airport • 76,700 (Airport
movements over the Operation 1) Operation 1) Operation 1)
Defence Establishment 
Orchard Hills

• 9,700 (Airport 
Operation 2)

• 9,700 (Airport 
Operation 2)

• 86,400 (Airport 
Operation 2)

• 17,600 (Airport • 78,000 (Airport
Operation 3) Operation 3)

Altitude above the • generally more than • generally more • arriving aircraft
Defence Establishment 600 metres (Airport than 600 metres about 288 m
Orchard Hills Operation 1, Airport (Airport Operation (Airport Operation

Operation 2) 1) 1, Airport
• about 360 m for Operation 2)

arrivals (Airport • low departing
Operation 2) aircraft about 

370m (Airport 
Operation 3)
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