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Glossary of Terms and Abbreviations

The following glossary has been provided to facilitate the reading and understanding of the report.

Z

ARC Aerodrome Reference Code

ARFL Aeroplane Reference Field Length

CBR California Bearing Ratio

CASA Civil Aviation Safety Authority

CASR Civil Aviation Safety Regulation

GA General Aviation (GA operations include non-scheduled airlines, charter, private

flying, pilot training, aircraft testing, ferrying and aerial work).

GPS Global Positioning System

GSE Ground Support Equipment

IATA International Air Transport Association

ICAO International Civil Aviation Organisation

IWDI Illuminated Wind Direction Indicator

MOS Part 139  Manual of Standards Part 139 — Aerodromes (CASA)

MTOW Maximum Take-Off Weight

NDB Non-Directional Beacon

OLS Obstacle Limitation Surface

PAL Pilot Activated Lighting

PCN Pavement Classification Number
Y Project 233492-001 | File St Helens Aerodrome Concept Planning and Facility Upgrade Repot Rev 1.docx | 16 R
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Break O’Day Council (BODC) is investigating options to upgrade the existing airside
infrastructure/facilities at St Helens Aerodrome (including the Runway (and associated lighting),
Taxiway and Apron) in order to achieve compliance with Civil Aviation Safety Authority (CASA)
regulations for existing aircraft operations (up to Code 1B — Royal Flying Doctor Service
Beechcraft King Air 200), as well as future aircraft operations up to Code 3C.

Aurecon was commissioned as a sub-consultant to TCG Planning in November 2012 to undertake
a desk top Technical Planning and Facility Upgrade Report for St Helens Aerodrome. In
conjunction with the study a desktop ‘project engineering constraint identification register’ has
been compiled identifying specific site or aerodrome engineering constraints that may impact on
undertaking the detailed design and construction works associated with potential
infrastructure/facility upgrades in the future.

The objectives of this report are to:

Provide BODC with general information on the appropriateness of the existing St Helens
Aerodrome site to accommodate the potential future expansion of the aerodrome
(including access);

Review the existing St Helens Aerodrome site in terms of runway orientation and length
and ascertain if they meet aerodrome operational requirements, including those related
to the prevailing winds, topography and environmental conditions;

Provide BODC with preliminary upgraded runway length, taxiway and apron
requirements and aerodrome plan layout for a range of aircraft travelling from other
intrastate and interstate locations to St Helens Aerodrome based on Code 1B aircraft
operations (short term) with consideration of possible Code 3C aircraft operations
(ultimate long term);

Provide BODC with preliminary airside flexible (bituminous spray seal) pavement design
options to cater for the range of aircraft travelling from other Australian interstate
locations to St Helens Aerodrome;

Provide BODC with a project engineering constraint identification register; and

Provide BODC with preliminary indicative engineering budget estimates for the
construction of the airside upgrade works (+/- 30% accuracy).

Aurecon’s scope of work for this Technical Planning and Facility Upgrade Report specifically
excluded the following tasks:

Any detailed design;

Provision for future planning and infrastructure expansion except where specifically

stated;
pl
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Any additional statutory, regulatory (including any liaison with State Government),
planning, CASA or environmental requirements not associated with the concept upgrade
requirements;

Consideration of any aerodrome operational aspects (except where specifically stated);
Consideration of any navigation aids (except where specifically stated);

Detailed consideration of aircraft operational matters including:
— Airspace;

— Take-off and approach tracks;

— GPS approaches;

— PANS-OPS Surfaces;

— Noise and noise abatement procedures; and

— Obstacle Limitation Surfaces.

Project planning with stakeholders or aerodrome users;
Risk assessments;

Traffic assessments;

Services proving, upgrading or relocation requirements;
Feature and level surveys;

Geotechnical investigations;

Major drainage studies, investigations or modelling; and

Environmental studies and investigations (including soil contamination and remediation).

This report has been prepared by Aurecon Pty Ltd at the request of TCG Planning and it is to be solely
for use by BODC.

Aurecon does not accept any legal liability or responsibility in respect of the use of the report for any
purpose other than the purpose specified above.

In particular, the following specific limitations of this report are to be noted:

Comments, conclusions and recommendations are provided strictly on the basis that
Aurecon takes no responsibility and disclaims all liability whatsoever (including pursuant to
the law of Tort or otherwise) for any loss or damage that the BODC or others may suffer as a
result of using or relying on any information given to us by the BODC or other parties;

Information provided by third parties has not been verified; and

No detailed feature and level survey or geotechnical information relating to the site has been
considered in the study.

If the BODC becomes aware of any inaccuracy, or change to any of the facts, findings or assumptions
made in our report, it is strongly recommended that Aurecon is notified so that the significance can be
assessed and the opportunity is given to review the comments and recommendations.

A stakeholder consultation meeting was conducted on 17 January 2013 at the BODC Chambers in St
Helens with the following in attendance:

p2
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BODC: Des Jennings — General Manager

BODC: Chris Hughes — Manager Community Services and MMP Coordinator

BODC: Risden Knightly — Consultant Works Manager

BODC: Anita Lewis — Planning Officer

Aurecon: Simon Oakley — Senior Airport Engineer

The following references have been used in undertaking this Technical Planning and Facility Upgrade
Report.

1.

10.

11.

aurecon

Civil Aviation Safety Authority (CASA)
“Manual of Standards (MOS) Part 139 — Aerodromes”

Version 1.10 — May 2012

CASA — Civil Aviation Order (CAO)

CAO 20.7.1B — Aeroplane Weight and Performance Limitations — Specified Aeroplanes above
5,700kg — All Operations (Turbine and Piston Engined)

10 June 2005

CASA — Civil Aviation Advisory Publications (CAAPS) — various
CASA — Advisory Circulars (ACs) — various

International Civil Aviation Organisation (ICAO)
Annex 14 to the Convention on International Aviation

Volume | - "Aerodrome Design and Operations”
Fourth Edition, July 2004 (including Amendments 7, 8 and 9)
Aerodrome Design Manual Part 1 — Runways
Aerodrome Design Manual Part 2 — Taxiways, Aprons and Holding Bays
Aerodrome Design Manual Part 3 — Pavements
Aerodrome Design Manual Part 4 — Visual Aids
Aerodrome Design Manual Part 5 — Electrical Systems
Airport Services Manual Part 9 — Airport Maintenance Practices

International Air Transport Association (IATA)
“Airport Development Reference Manual”
9th Edition, January 2004

Federal Aviation Administration (FAA)
Advisory Circulars — various

Australian Standards — various

Break O’Day Council
“Interim Planning Scheme 2013”
Version 3 — May 2013

Break O’Day Council
“Draft Interim Planning Scheme 2011”
Draft Version 7 — 16 March 2012

Break O’Day Council
“Break O'Day Council Planning Scheme 1996"
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Version — 1996 including 01/03 amendment

12. Break O’'Day Council
“Draft Interim Planning Scheme 2011”"
Informal Draft Version — 22 January 2013

13. Vision East 2030 (partnership)
“The East Coast Land Use Framework”
December 2009
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The planning criteria for aerodrome development may be categorised into a three-tiered structure as
follows:

International standards and recommended practices (ICAO);
National standards and advisory publications (CASA); and

Local standards and practices.

The international standards and recommended practices are formalised in Annex 14 to the Convention
on International Civil Aviation adopted by the International Civil Aviation Organisation (ICAO) under
the provisions of the Convention. In addition, ICAO publishes a number of Aerodrome Design Manuals
and Airport Services Manuals.

National standards and advisory publications are published by the Australian Civil Aviation Safety
Authority (CASA) which administers the Civil Aviation Act (1988) through the Civil Aviation Safety
Regulations (CASRs) and the Manual of Standards (MOS).

The Manual of Standards Part 139 — Aerodromes (MOS Part 139) is a CASA policy manual, made in
pursuant to Civil Aviation Safety Regulations CASR Part 139. CASR Part 139 sets out the regulatory
regime of aerodromes used by aeroplanes conducting regular public transport operations. The
regulatory regime provides for aerodromes to be certified or registered.

MOS Part 139 sets out the standards and operating procedures for certified and registered
aerodromes, as well as for other aerodromes used for regular public transport operations.

The planning and design of various aerodrome facilities is controlled by mandatory standards based
on the selected Aerodrome Reference Code for each particular airport. The intent of the Aerodrome
Reference Code is to provide a simple method for inter-relating the numerous specifications
concerning the characteristics of aerodromes so as to provide a series of aerodrome facilities that are
suitable for the aeroplanes that are intended to operate at the aerodrome.

The code is composed of two elements that are related to the aeroplanes performance characteristics
and dimensions. Element 1 is a number based on the aeroplanes reference field length. Element 2 is
a letter based on the aeroplane wing span and outer main gear wheel span.

For Taxiway and Apron works, the various geometric standards are controlled by Code Element 2.
The code letter for Element 2 is determined from Table 1, Column 3, by selecting the code letter which
corresponds to the greatest wing span, or the greatest outer main gear wheel span, whichever gives
the more demanding code letter of the aeroplanes for which the facility is intended. For instance, if
code letter C corresponds to the aeroplanes with the greatest wing span and code letter D
corresponds to the aeroplanes with the greatest outer main gear wheel span, the code letter selected
would be “D”.

The Aerodrome Reference Codes for various aircraft are shown in Table 1.

p5
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Table 1: Aerodrome Reference Codes (Source: MOS Part 139)

Code Element 1 Code Element 2
Code Aeroplane Reference Code Wing Span Outer Main Gear Wheel
Number Field Length Letter Span (a)
Less than 800 m Up to but not including 15 m Up to but not including 4.5 m
800 m up to but not including B 15m up to but not including 24 m 4.5 m up to but not including
1,200 m 6 m
3 1,200 m up to but notincluding C 24 m up to but not including 36 m 6 m up to but not including
1,800 m 9m
4 1,800 m and over D 36 m up to but not including 52 m 9 m up to but not including
14 m
E 52 m up to but not including 65 m 9 m up to but not including
14 m
F 65 m up to but not including 80 m 14 m up to but not including
16 m

a. Distance between the outside edges of the main gear wheels.
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Code 1A
Beech 23-100
Britten BN2
Cessna 152-421
Fuji FA200-180
Grumman G164
Mitsubishi MU2
Piper PA18-PAG0

Pitts 2A

7

Table 2: Aerodrome Reference Code for Various Aircraft

Code 1B
Beech 80
Beech 90
Beech 200
Cessna 402
Cessna 414
Cessna 441
Dornier D0228
DHC-6 Twin Otter

Code 1C Code 1D Code 1E Code 1F
DHC-4 Caribou DHC-5E
DHC-7

Code 2A Code 2B Code 2C Code 2D Code 2E Code 2F

Lear Jet 24F
Lear Jet 28/29

Beech 1900
Casa C212
Embraer EMB110
Shorts SD3-30
Metro Il

DHC-8
ATR42
Cessna 550

Code 3A Code 3B Code 3C Code 3D Code 3E Code 3F

BAel125-400
Dassault DA-10
Lear Jet 25D

Lear Jet 36A

Lear Jet 55

1Al 1124 Westwind

BAe125-800
Canadair CL600
Canadair CRJ-200
Cessna 650
Dassault DA-20
Dassault DA-50

Dassault Falcon
900

EMB145
F28 — 2000
Shorts SD3-60

BAel46

BAe748

BAe Jetstream 31
BAe Jetstream 41
DC-3

DC-9-20

EMB120

EMB170

F27-500
F28-3000 /4000
F50

F100

Saab SF340

Airbus A300 B2
Q400

Code 4A Code 4B Code 4C Code 4D Code 4E Code 4F

Airbus A320 Airbus A300 Airbus A330 Airbus A380
Airbus A321 Airbus A310 Airbus A340
B717 B707 B747
B727 B757 B747 SP
B737 B767 B777
Concorde DC-8
DC-9/MD80 DC-10/MD11
EMB190 Lockheed L100
(C130)

Lockheed L188
Lockheed L1011

p7

aurecon

Project 233492-001 | File St Helens Aerodrome Concept Planning and Facility Upgrade Repot Rev 1.docx | 16

Leading. Vibrant. Global.

December 2013 | Revision 1



_ /A

2.3 Standard for St Helens Aerodrome

The ultimate design aircraft for the concept airside layout and upgrade options at St Helens
Aerodrome is the SAAB 340 aircraft. Therefore, the appropriate planning standards (Aerodrome
Reference Code) for the Runway, Taxiway and Apron area are ultimately Code 3C, however as part of
a staged upgrade (refer to Section 4.2), Code 1B may be considered as the initial standard
(Beechcraft King Air 200).

Although the Beechcraft King Air 200 is technically a Code 1B aircraft as stated in Table 2, based on
the aircraft operators likely operational procedures, only aerodromes with a runway length greater than
900m are generally considered suitable for Beechcraft King Air 200 operations. Considering this, an
Aerodrome Reference Code 2B shall be adopted for the Beechcraft King Air 200 for planning and
design purposes.

The Royal Flying Doctor Service and their alternate operators have a range of aircraft including small
jets. The jets are currently only used for interstate medical patient transfers and therefore have not
been considered as part of this Technical Planning and Facility Upgrade Report. The Beechcraft King
Air 200 and occasionally the Beechcraft King Air 350 model aircraft are the only likely aircraft to
service St Helens considering its proximity to Launceston and Hobart. The Beechcraft King Air 350
has comparable operational characteristics to the 200 model aircraft and is marginally larger
dimensionally.

Table 3 provides relevant information on current and potential future aircraft applicable to St Helens
Aerodrome.

Table 3: Aircraft Identification Guide (Source: Various)

Designator Code ARFL (m) Wingspan (m) Length (m) OMGWS (m) MTOW (kg)  Approximate
Passengers
PA-31 1A 650 12.4 10.6 <45 3,175 8
AT-802 1B 650 18.1 11.0 3.1 7,257 N/A
M-18 Dromader 1B 400 17.7 9.47 NA 5,300 N/A
Ayres S-2R 1B <800 13.5 8.95 NA 2,720 N/A
Thrush
BE20 1B < 1,200 16.6 13.4 5.23 5,670 8
Metro Il 2B 995 17.4 18.1 5.4 6,600 19
DHC8-100 2C 950 25.9 22.3 8.5 15,650 36
DHC8-300 2C 1,122 27.4 25.7 8.5 18,642 45
SAAB 340 3C 1,220 21.4 19.7 7.5 13,155 38
2.4 Geometric Design Criteria

Geometric design requirements for Code 1B, 2B, 2C and 3C are shown in Table 4.
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Table 4: Code 1B, 2B, 2C and 3C Runway, Taxiway and Apron Design Standards (Source: MOS Part 139)

Facility
Runway

Runway Shoulders

Runway Strip

Item
Runway Width

Longitudinal Slope (overall)

Longitudinal Slope (any
portion)

Longitudinal Slope Change

Rate of Change of
Longitudinal Slope

Runway Sight Distance

Transverse Slope

Shoulder Width

Transverse Slope

Runway Strip Length
Graded Runway Strip Width
Runway Strip Width
Longitudinal Slope
Longitudinal Slope Change

Transverse Slope

Code 1B Requirements
18m (See Note 1)

2% max

2% max

2% max
0.4% per 30m

2m to 2m over half runway length
3m to ground over 600m

1.5% min
2.0% preferred
2.5% max

N/A

N/A

30m beyond Runway End
60m (See Note 2 and 3)
90m

2% max

2% max

3% max (can be 5% in first 3m
adjacent to the runway shoulder)

p9

Code 2B Requirements
23m

2% max

2% max

2% max
0.4% per 30m

2m to 2m over half runway length
3m to ground over 600m

1.5% min
2.0% preferred
2.5% max

N/A

N/A

60m beyond Runway End
80m (See Note 4)

90m

2% max

2% max

3% max (can be 5% in first 3m
adjacent to the runway shoulder)

aurecon
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Code 2C Requirements
30m

2% max

2% max

2% max
0.4% per 30m

3m to 3m over half runway length
3m to ground over 600m

1.0% min
1.5% preferred
2.0% max

N/A

N/A

60m beyond Runway End
80m (See Note 4)

90m

2% max

2% max

3% max (can be 5% in first 3m
adjacent to the runway shoulder)

Code 3C Requirements
30m

1% max

1.5% max

1.5% max
0.2% per 30m

3m to 3m over half runway length
3m to ground over 600m

1.0% min
1.5% preferred
2.0% max

3m

2.5% max (down)

60m beyond Runway End
90m

90m (minimum)(see Note 5)
1.75% max

2% max

2.5% max (can be 5% in first 3m
adjacent to the runway shoulder)
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Facility
Runway End

Safety Area
(RESA)

Taxiway

Taxiway Strip

Iltem
Length

Width

Longitudinal Slope

Transverse Slope

Taxiway Width

Minimum Distance from Outer

Wheel to Taxiway Edge
Longitudinal Slope

Rate of Change of
Longitudinal Slope

Taxiway Sight Distance

Transverse Slope

Taxiway Strip Width

Graded Taxiway Strip Width

Transverse Slope

Code 1B Requirements

N/A
N/A
N/A
N/A

N/A

N/A

10.5m

2.25m

3% max

1% per 25m

2m to ground over 200m
1.0% (min)

2.0% (max)

21.5m
12.5m
3% max (up)

5% max (down)

Code 2B Requirements

N/A
N/A
N/A
N/A

N/A

N/A

10.5m

2.25m

3% max

1% per 25m

2m to ground over 200m
1.0% (min)

2.0% (max)

21.5m
12.5m
3% max (up)

5% max (down)

Taxiway Minimum  To Another Taxiway 33.5m 33.5m
Separation Centreline
Distances

p 10
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Code 2C Requirements

N/A
N/A
N/A
N/A

N/A

N/A

18m (See Note 6

4.5m (See Note 7)

1.5% max

1% per 30m

3m to ground over 300m
1.0% (min)

1.5% (max)

26m

12.5m

3% max (up)
5% max (down)

44m

Code 3C Requirements
60m min

90-240m recommended

60m (twice runway width)

5% max (down)

Below Approach or Take-off Surface

(up)

5% max (up or down)

18m (See Note 6)

4.5m (See Note 7)

1.5% max

1% per 30m

3m to ground over 300m
1.0% (min)

1.5% (max)

26m
12.5m
2.5% max (up)

5% max (down)

44m
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Facility

Apron Minimum
Separation
Distances

Apron

Note 1
Note 2
Note 3
Note 4

Note 5

Note 6

Note 7

Item Code 1B Requirements

To an object 21.5m 21.5m
From centreline of Taxilaneto ~ 16.5m 16.5m
object

From aircraft wing tip to object ~ 3m 3m
Slope on Aircraft Parking 1% (max) 1% (max)

Position . .
As level as practicable without

causing water to accumulate but 2%
(max)

Slope on Remainder of Apron
(max)

7

Code 2B Requirements

As level as practicable without
causing water to accumulate but 2%

Code 2C Requirements
26m

24.5m

3m

1% (max)

As level as practicable without
causing water to accumulate but 2%
(max)

May be reduced to 15m for aircraft not exceeding 5,700kg by day or 10m for aircraft not exceeding 2,000kg by day.

May be reduced to 30m for aircraft not exceeding 2,000kg by day.

Runways used at night are required to have a minimum 80m runway strip width.

May be reduced to 60m for aircraft not exceeding 5,700kg by day.

Where it is not practicable to provide the full 150m width of runway strip, a minimum 90m wide graded only strip may be provided where the runway is

used by up to and including Code 3C aeroplanes, subject to landing minima adjustment.

May be reduced to 15m if the taxiway is only intended to serve aircraft with a wheelbase of less than 18m.

May be reduced to 3m if the turning area or curve is only intended to serve aircraft with a wheelbase of less than 18m.

p11
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26m

24.5m

4.5m

1% (max)

As level as practicable without
causing water to accumulate but 2%
(max)
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2.5 Stormwater Drainage Design Criteria

There are no mandatory requirements for the degree of protection to be afforded to various aerodrome
facilities, but Aurecon generally adopts the standards normally used in Australia, which are based on
the Department of Housing and Construction Stormwater Drainage Manual recommendations as
shown in Table 5.

Table 5: Airport Drainage Design Standards

Storm Frequency (years)

Aerodrome
Criterion Aerodrome
Area
Pavements
Runways No ponding 50 50 50
Taxiways No ponding 50 50 50
Apron No ponding 10 10 5
Apron No ponding within 30 m of buildings. 50 20 5

Grassed Areas

Runway Strip Ponding within 75 m of runway 5 2 -
centreline not to exceed 12 hours.

Ponding within 15 m of pavement

Taxiway Strip and edge not to exceed 12 hours. 5 2 )
Apron Flanks
Building Area
Terminal No ponding with 0.3 m of ground 100 50 20
floor level
Roads, Carparks No ponding 5 2 B
Other Buildings No ponding within 0.3 m of ground 5 2 -
floor level.
pi2
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3 Aerodrome Site
Selection and Runway
Orientation

3.1 General

The existing St Helens Aerodrome site and runway orientation have been assessed based on the

following:

. Ultimate Aerodrome Reference Code 3C (to accommodate SAAB 340 aircraft operations) for
an instrument, non-precision approach Code 3 runway;

. Consideration of historical metrological information at the existing St Helens Aerodrome site;

. Consideration of the surrounding topography in the area of the existing St Helens Aerodrome
site;

. Consideration of the appropriateness of the existing St Helens Aerodrome site to

accommodate the future expansion of St Helens (including access);

. Consideration of the Environmental Impact and the appropriateness of the existing St Helens
Aerodrome t site (including noise);

. Consideration of the local Land Use Planning Regulations and the appropriateness of the
existing St Helens Aerodrome site;

. Consideration that the existing St Helens Aerodrome site, orientation and length of the
runway meets the operational requirements, including those related to the existing prevailing
winds, average temperatures, topography, potential aircraft performance, potential aircraft
weights and environmental conditions.

3.2 Site Information and Data

3.2.1 Meteorological Information and Data

For the purposes of this assessment, historical meteorological information and data has been utilised
from the following stations.

Table 4: Bureau of Meteorology Weather Stations in the St Helens area (Source: Bureau of
Meteorology)

Station Name Station Number Station Opened Station Closed Latitude Longitude Elevation
St Helens Aerodrome 092120 2001 Not Applicable -41.3381° 148.2792° 48m
St Helens Post Office 092033 1890 2007 41°19'21"S 148°14'56"E 5m

p13
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The St Helens Aerodrome weather station is approximately 3.8km south of the St Helens township,
and is located within the airport boundary.

Historical wind data from the St Helens Post Office weather station (Station No. 092033) which
recorded wind data from January 1957 to May 2001 has also been analysed in order to ascertain a
broader representation of longer term trends in wind direction and speed in the St Helens area.

Wind data from the weather station at Scamander (Station No. 092094) and has been analysed and
considered as part of the Technical Planning and Facility Upgrade Report, however details of the
analysis are not provided in this study considering the Scamander weather station is approximately
15km from the existing St Helens Aerodrome site.

3.2.2 Wind Data

At St Helens Aerodrome, winds are generally from the north west. The wind direction as a percentage
of total observations according to wind speed for St Helens Aerodrome are shown in Figures 1 and 2
respectively and provided in more detail in Table 5. Table 6 provides a detailed analysis of the wind
direction as a percentage of total observations according to wind speed for St Helens Post Office.
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Figure 1: Wind Direction Versus Wind Speed in km/h for St Helens Aerodrome (Jan 2001 to Sep
2010 at 09:00 hours) (Source: Bureau of Meteorology Website — Weather Station 092120)
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Figure 2: Wind Direction Versus Wind Speed in km/h for St Helens Aerodrome (Jan 2001 to Sep
2010 at 15:00 hours) (Source: Bureau of Meteorology Website — Weather Station 092120)
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Table 5: Existing St Helens Aerodrome Wind Direction as a Percentage of Total Observations According to Wind Speed (Since 2001) (Source: Bureau of
Meteorology 2013 — Weather Station 092120)

Station Number Time Calm
Name of

Observati

-ons
St Helens 4321 09:00 2.18 1-10
At kmh 380 102 037 039 053 053 097 132 1.69
St Helens 4321 09:00 218 1120
Aerodrome km/h 299 160 062 032 069 051 076 1.97 488
St Helens 4321 09:00 218 21-30
Heteilienm km/h 051 016 039 035 016 002 014 069 141
St Helens 4321 09:00 2.18 >30
AR kmh 002 002 005 002 002 0.25
I
Station Number Time Calm Speed
Name of Range

Observati

-ons
St Helens 4319 15:00 0.58 1-10
Heteilienm km/h 065 072 076 097 081 134 148 137 065
St Helens 4319 15:00 058 1120
Aerodrome km/h 236 583 410 410 361 243 308 454 359
St Helens 4319 15:00 058  21-30
ARRERIIS km/h 1.04 565 370 157 074 002 030 225 273
St Helens 4319 15:00 0.58 >30
Aerodrome kmh 005 014 007 0.02 012 044
410 1234 864 667 516 380 486 827 741
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Table 6: St Helens Post Office Wind Direction as a Percentage of Total Observations According to Wind Speed (January 1957 to May 2001) (Source: Bureau of
Meteorology 2013 — Weather Station 092033)

Station Number Time Calm Speed
Name of Range

Observati

-ons
St Helens 15036 09:00 2255  1-10
Post Office km/h 248 053 309 044 253 031 472 069 205 050 468 072 991 176 1862 112 5414  3.38
St Helens 15036 09:00 22.55 11-20
Post Office km/h 076 013 049 011 076 017 226 019 069 0.16 097 007 138 033 396 033 1276  0.80
St Helens 15036 09:00 2255  21-30
Post Office km/h 020 008 013 005 021 007 095 011 045 006 035 007 109 024 204 013 6.23 0.39
St Helens 15036 09:00 2255  >30
Post Office km/h 004 001 004 002 005 002 037 003 013 003 017 003 101 035 197 005 432 0.27
Station Number Time Calm Speed
Name of Range

Observati

-ons
St Helens 13469 15:00 5.18 1-10
Post Office km/h 223 087 652 117 697 089 665 079 196 034 299 029 344 065 1049 076 47.01 2.94
St Helens 13469 15:00 518  11-20
Post Office km/h 175 068 282 045 356 036 377 042 097 012 101 012 215 044 599 047 2506 157
St Helens 13469 15:00 5.18 21-30
Post Office km/h 085 048 128 023 072 025 226 029 062 008 058 010 150 056 3.88 030 1398 0.87
St Helens 13469 15:00 5.18 >30
Post Office km/h 028 019 029 004 007 003 09 016 027 004 017 015 178 067 352 015 876 0.55

512 221 1091 1.88 11.31 153 1365 166 382 058 475 066 887 232 2388 168
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From Table 5 it is observed that at 09:00 hours at St Helens Aerodrome, the wind predominately
comes from the north west and south east approximately 24% of the time, and the wind speed at
09:00 hours is between 10km/h to 30km/h approximately 52% of the time. The northerly and southerly
wind components (WNW, NW, NNW, ESE, SE, and SSE — range of 45° north and 45° south) account
for approximately 56% of the total wind direction at 09:00 hours.

From Table 5 it is observed that at 15:00 hours at St Helens Aerodrome, the wind direction varies,
with the majority of winds coming from a general northerly direction. The wind speed at 15:00 hours is
between 10km/h to 30km/h approximately 84% of the time. The west north westerly wind components
(W, WNW, NW) account for approximately 26% of the total wind direction at 15:00 hours. The north
easterly wind components (NNE, NE, ENE) account for approximately 28% of the total wind direction
at 15:00 hours.

Through analysis of the wind direction as a percentage of total observations according to wind speed
for St Helens Aerodrome, the preferred alignment of the runway for the St Helens is within the range
west north west/north west/north north west. This corresponds to a runway designation of 11/29,
12/30, 14/32 or 16/34, with 12/30 or 14/32 being the preferred designation. It is noted that runway
designations of 13/31 are not used to avoid pilot confusion.

ICAO Annex 14 states that the runway should be orientated such that it may be used by the aircraft it
is intending to serve 95% of the time, considering that for a runway which is intending to serve aircraft
with an ARFL greater than1,500m in length, it would not be useable for winds greater than 37km/h
(20kt). As illustrated in Table 5, the wind in any direction greater than 30km/h occurs approximately
only 1.4% of the time (on average).

For aircraft with an ARFL less than1,500m, the runway would not be useable for winds greater than
24km/h (13kt). As illustrated in Table 5, the wind in any direction greater than 21km/h occurs
approximately 21.6% of the time (on average). Therefore for smaller jet aircraft and turbo prop aircratft,
the preferred orientation is in the north west/south east direction in order to maximise the centreline
component of the prevailing wind during take-off and landing (to minimise the roll effect).

3.2.3 Temperature and Rainfall Data

At St Helens Aerodrome, the warmest months are from November to March, with an average
maximum temperature above 20°C. The mean maximum and minimum temperatures and mean
rainfall data for St Helens Aerodrome are shown in Figures 3 and 4 respectively. St Helens
experiences maximum rainfall in August and November. It is noted that the St Helens weather station
has only been operational since 2001, which is a relatively short period of time for historical climate
data, however for the purposes of this Technical Planning and Facility Upgrade Report the data
sourced is considered representative of longer term trends in the climate at St Helens Aerodrome.
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Figure 3: Mean Minimum and Maximum Temperature Data for St Helens Aerodrome (Since
2001) (Source: Bureau of Meteorology Website — Weather Station 092120)
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Figure 4. Mean Rainfall Data for St Helens Aerodrome (Since 2001) (Source: Bureau of
Meteorology Website — Weather Station 092120)
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3.2.4 Geotechnical Information and Data

Limited existing geotechnical information and data was available for the current St Helens Aerodrome
site prior to 2013.

Based on historical geological information which is publically available (North Eastern Tasmania
Geological Mapping — Mineral Resources Tasmana — Reference AGD66/AMG Zone 55), it is observed
that the subgrade in the area had a range of tertiary sediments which were generally non-marine
sequences of gravels, sands, silts, clays and regolith, with outcrops of grandodiorite nearby. Although
the current St Helens Aerodrome site is approximately 50m above sea level, it was likely that the
tertiary sediment subgrades were poorly compacted due to the coastal environment and the presence
of water nearby in Georges Bay.

For the purposes of engineering, subgrade soils are identified and classified according to field
observations (and later laboratory tested engineering properties) as part of the Unified Soil
Classification System (USCS), which enables the likely engineering properties and behaviours of soil
materials to be generally predicted at a basic level.

From the historical geological information sourced, it was predicted that the subgrade was likely to
range from a coarse sand (SP), sandy clay/clayey sand material to a low plasticity clay (CL).

Historically, soils classified as SP generally have a California Bearing Ratio (CBR) range of between
10 to 30%, and soils classified as CL generally have a CBR range of 2 to 10%.

For the purposes of the Draft Technical Planning and Facility Upgrade Report, a subgrade California
Bearing Ratio (CBR) of 3% was adopted. A CBR value of 3% is at the lower end of the scale and was
adopted due to the lack of detailed understanding of the soil engineering properties, and the possibility
that a loss of material in-situ strength may occur with the presence of water and silts.

Due to the limited existing geotechnical information and data available for the current St Helens
Aerodrome site, BODC engaged Earth Air Water and Monitoring Pty Ltd (trading as EAW Geo
Services) to undertake a geotechnical investigation which comprised fieldwork and a laboratory testing
program of the existing runway, taxiway and apron areas at St Helens Aerodrome. The objective of
the investigation was to provide material properties (subgrade and existing pavement) for future
pavement design, as well as establishing the existing pavement structure.

The geotechnical investigation fieldwork was undertaken on 26 September 2013 using a 225mm
diameter auger mounted on a 6 tonne drill rig.

Geotechnical laboratory testing was carried out by SGS Pty Ltd which is a NATA registered laboratory,
experienced in testing soil and rock for engineering purposes.

Supervision of borehole augering, geotechnical logging of the boreholes, and disturbed sampling were
carried out by EAW Geo Services.

The original investigation scope prescribed the drilling of approximately 17 test holes, however 19 test
holes were completed.

The scope of works included the following:
Drilling and logging boreholes;
Conducting field tests and measurements;
Conducting laboratory tests;
Collating and reporting the results;

Determination of 4 day soaked CBR subgrade;
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Preparing a complete geotechnical investigation report that included test results and
interpretive comments on the test results; and

In-situ testing comprising Dynamic Cone Penetrometer Tests as necessary to define the in-
situ strength of the materials encountered.

The laboratory testing comprised:

Base Course and Sub-base Course Materials
Determination of the liquid limit of a soil (AS 1289.3.1.1)
Determination of the plastic limit of a soil — Standard Method (AS 1289.3.2.1)
Calculation of the plasticity index of a soil (AS 1289.3.3.1)

Determination of the particle size distribution of a soil by sieve analysis (AS 1289.3.6.1)

Subgrade Materials

Determination of the 4 day soaked CBR of a soil — Standard laboratory method for a
remoulded specimen (AS 1289.6.1.1)

Moisture Content of a soil — Oven Drying Method (AS 1289.2.1.1)

Determination of the liquid limit of a soil (AS 1289.3.1.1)

Determination of the plastic limit of a soil — Standard Method (AS 1289.3.2.1)
Calculation of the plasticity index of a soil (AS 1289.3.3.1)

Determination of the particle size distribution of a soil by sieve analysis (AS 1289.3.6.1)

Based on a statistical assessment it was recommended by EAW Geo Services that a design subgrade
CBR of between 6% and 15% be adopted.

The complete EAW Geo Services report titled “St Helens Aerodrome Geotechnical Investigation”
dated 20 November 2013 is attached in Appendix B and correspondence is attached in Appendix C.

3.25 Feature and Level Survey Information and Data

In January/February 2013, East Coast Surveying undertook a detailed feature and level survey of the
existing St Helens Aerodrome site. The extent of the survey included the existing Runway, Taxiway
and Apron.

Generally, for existing Runway pavement areas, the survey grid was 10 m longitudinal and 7.5m,
9.0m, 15.0m, 30.0m and 45.0m transverse relative to the Runway centreline, i.e. levels were taken on
Runway centreline and at successive 7.5 m offsets on both sides of the Runway centreline to the outer
edges of the unbound pavement and beyond, and at 10 m intervals longitudinally. Additionally all
unbound pavement outer edges were located and the reduced level (RL) recorded.

Generally, for existing Taxiway pavement area, the survey grid was 10 m longitudinal and 2.0m, 4.0m,
6.0m and 10.0m transverse relative to the Taxiway centreline, i.e. levels were taken on Taxiway
centreline and at successive 2.0 m offsets on both sides of the Taxiway centreline to the outer edges
of the pavement and beyond, and at 10 m intervals longitudinally. Additionally all pavement outer
edges were located and the reduced level (RL) recorded.

On the existing Apron, the levels were taken on a 5 m x 5 m grid, based on a set-out line established
by East Coast Surveying.
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The survey by East Coast Surveying was completed within the following limits of accuracy:

Chainages and offsets to within 0.050m; and

Reduced Levels to within 0.005m.

The location of all the following features were established:

All airport infrastructure and engineering services (i.e. roads, car parks, fences, drains (open
lined and unlined), pits, headwalls, electrical cupboards, water hydrant points, duct markers,
cable route markers etc);

All airport facilities and buildings (i.e. equipment compounds, storage areas, building lines
etc);

All airport boundaries, fences and gates;
All survey marks and datums;

All airport furniture, navigation and visual aids (ie airport light fittings, wind indicators, gable
markers etc);

All natural water courses;

All trees and bush areas within the airport boundary;

Changes in surface composition (grass gravel etc);

Edges of sealed pavements and shoulders;

Existing rolled over edges (including levels at the top and bottom of the rolled over edge);
Pavement crown location (if not on the centreline);

Significant changes of grades such as valleys or ridges;

Any fixed items within the pavements (eg flush light fittings, grated or sealed pits etc);
Any significant deformations in the pavement surfacing (eg ruts of 20mm or greater);
Changes of surface type (eg asphalt, sprayed seal, concrete, gravel or grass);

Any steps in the pavement surface exceeding 20mm (levels at the tops and bottoms of steps
are required); and

Pavement markings (levels are not required on these).

In areas where there is no existing pavement, sufficient points were surveyed to adequately define the
topography of the existing ground including ridges, valleys, changes of grade and low points.

Limited existing detailed feature and level survey information and data is available for the area
surrounding the current St Helens Aerodrome site.

The Advanced Spaceborne Thermal Emission and Reflection Radiometer (ASTER) Global Digital
Elevation Model (GDEM) was developed jointly by the Ministry of Economy, Trade, and Industry
(MET]I) of Japan and the United States National Aeronautics and Space Administration (NASA). The
ASTER GDEM was contributed by METI and NASA to the Global Earth Observation System of
Systems (GEOSS) and is available at no charge to users via electronic download from the Earth
Remote Sensing Data Analysis Center (ERSDAC) of Japan and NASA'’s Land Processes Distributed
Active Archive Center (LP DAAC).
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The limits of accuracy of the aerial survey is horizontal to within 30m at 95% confidence and Reduced
Levels (vertical) to within 20m at 95% confidence. The survey output format is GeoTIFF and is
referenced to the WGS84/EGM96 geoid.

The reference elevation for the airport has been approximated as 50m, based on the vertical contours
provided in the aerial survey and survey work undertaken by East Coast Surveying.

3.2.6 Land Use Planning

Current Planning Controls

St Helens Aerodrome is currently located wholly within the Environment Protection Zone pursuant to
the BODC Planning Scheme.

The Environment Protection Zone allows a range of use classes including Business and Civic;
Environmental Management; Recreation; Residential; Utilities and Resource Development. Industrial
development is prohibited within the Zone. Surrounding land to the south and east is also zoned for
Environment Protection.

The aerodrome currently abuts an Urban Zone to the north-west. The Urban Zone primarily
incorporates single dwellings on moderate sized allotments. On this basis it is unlikely that any future
expansion of the aerodrome will be possible to the north.

Future Planning Controls

Planning Schemes within Tasmania are currently undergoing reform as part of a State-wide initiative.

The Interim Planning Scheme (2013) is currently available for public viewing, however this may be
subject to change prior to finalisation. Under the latest publicly available version of the Interim BODC
Planning Scheme (as of 7 May 2013), the western portion of the subject land is zoned Utilities Zone
whilst the eastern portion is zoned Environmental Management Zone. The existing aerodrome falls
within the Utilities Zone. The existing aerodrome land use is classified as ‘Transport Depot and
Distribution’ which is a permitted use class within the Utilities Zone. The zone supports appropriate
aerodrome related development at the existing St Helens Aerodrome site. Any development proposal
is likely to be subject to a conventional statutory planning approval process, and may be subject to
public notification and the allowance of third party appeal rights should the use and development
standards within the Utilities Zone not be met. The land use ‘Transport Depot and Distribution’ is a
prohibited land use within the Environmental Management Zone. Should any expansion works be
proposed in this area, a Planning Scheme Amendment will be required to rezone land to Utilities Zone.

A portion of the existing St Helens Aerodrome site in proximity to the existing Terminal Building is
affected by a Priority Habitat Overlay. A small area of the western-most portion of the land is affected
by landslip hazard.

Under the Interim BODC Planning Scheme, the land surrounding the eastern portion of the existing
aerodrome site is proposed to be Environment Management Zone whilst land to the south and west of
is proposed to be Utilities Zone and land to the north is to be General Residential and Rural Living
Zones. Land surrounding the aerodrome will be subject to the Airports Impact Management Code
which aims to ensure that the use and development within identified areas surrounding aerodromes
does not restrict the ongoing security, development and use of aerodrome infrastructure.

The Vision East Land Use Framework identifies local airports/aerodromes (including St Helens) as
important infrastructure and stipulates that planning schemes should include land zoned for potential
expansion of the airports/aerodromes. Should any land outside of the proposed Utilities Zone be
required for future expansion it is recommended that a Planning Scheme Amendment be undertaken
to rezone additional land to Utilities Zone as required.
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3.2.7 Environmental Information

Limited environmental data exists for the subject land. No known Environmental Impact Studies (EIS)
have been undertaken at the existing St Helens Aerodrome site, and as such any expansion of the
existing aerodrome activities may require studies relating to aircraft noise, flora, fauna, soil hydrology
and cultural/aboriginal heritage. Additional studies may be required by relevant government
authorities.

A search of the Natural Values Atlas revealed that there are three recorded specimens of ‘Tasmanian
Smokebush’ — Conospermum hookeri — in the eastern portion of the subject land. The Tasmanian
Smokebush is a threatened species and is considered to be of conservation significance.

An EPBC Act Protected Matters Report revealed that there are 17 Listed Threatened Species and a
number of Listed Migratory Species in the vicinity of the existing St Helens Aerodrome site. The site is
also within 10km of a RAMSAR wetland (Jocks Lagoon). These environmental matters are likely to
require further investigations at such time as any expansion of operations are proposed.

3.2.8 Engineering Services Supply Information and Data

Currently all engineering services (communications, electrical and water supply) at the aerodrome,
with the exception of waste water, are provided from St Helens township.

Telstra provides phone and internet to the aerodrome via underground lines that follow the alignment
of Aerodrome Road to the existing Terminal Building.

Aurora Energy is the electrical power supply authority that services the aerodrome. The existing
electrical supply is provided above ground and follows the alignment of Aerodrome Road to the
existing Terminal Building. Aurora Energy has advised that the electrical supply main has a capacity of
240V.

Ben Lomond Water is the water supply authority that services the aerodrome. The existing water
supply main follows the alignment of Aerodrome Road to the existing Terminal Building. Ben Lomond
Water has advised that the water supply main has a capacity of 10L/minute.

3.3.1 Existing Aerodrome Location

The existing St Helens Aerodrome site and runway orientation assessment is based on the existing St
Helens Aerodrome layout which is illustrated in Appendix A. The assessment has been based on
consideration of the following:

The existing location of St Helens township north of the existing St Helens Aerodrome site
provides suitable access via the Tasman Highway, St Helens Point Road and Aerodrome
Road (road infrastructure). Travel time is approximately 7 minutes by car from St Helens
township to the aerodrome. There is provision for more direct access from St Helens Point
Road to the aerodrome in the future;

The existing location of St Helens township allows emergency support services to be located
in close proximity to St Helens Aerodrome which may be used for both the township and the
aerodrome (it is noted that considering anticipated passenger numbers, dedicated rescue
and fire fighting service facilities will not be required in the medium to long term);

The existing St Helens Aerodrome site is located clear of the St Helens township, however
the 08 Runway End is aligned in a direction where aircraft departures (and some
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approaches) fly directly over residents on the southern edge of George’s Bay, resulting in
aircraft noise impacts in these areas;

Existing engineering services (communications, electrical and water supply) already service
the existing St Helens Aerodrome site.

The existing St Helens Aerodrome site is in an area with moderate topographical variation
and no major topographical obstacles (localised peaks);

The existing St Helens Aerodrome site does not have any major valleys (natural
watercourses);

The existing St Helens Aerodrome site landside/airside interface has limited potential to
expand in the future (i.e. aircraft parking apron and Terminal Building area) ;

The existing St Helens Aerodrome site has potential to expand to the west and south in the
future; and

The existing St Helens Aerodrome site adjoins known areas of flora, fauna (conservation)
significance.

Existing Aerodrome Orientation

The existing St Helens Aerodrome runway alignment (orientation) of 08/26 has been assessed based
on consideration of the following:

3.3.3

The existing 08/26 runway designation would normally indicate a runway orientated in a west
south west/east north east direction (magnetic bearing), however from the current survey
and aerial photography the runway is generally orientated in a west north west/east south
east direction which is potentially more closely aligned with a 09/27 or 10/21 designation.

Wind rose information from the Bureau of Meteorology for St Helens Aerodrome, St Helens
Post Office (no longer in service) and Scamander which indicates that winds are
predominately from a north westerly direction, resulting in a preferred runway designation of
12/30 or 14/32.

The existing 08/26 runway designation is not preferred for aircraft with an ARFL less than
1500m (smaller jet aircraft and turbo prop aircraft) and in some instances where cross wind
speeds are greater than 24km/h, smaller aircraft will not be able to operate approximately
21.6% of the total time on average;

The existing St Helens Aerodrome site is located clear of the St Helens township, however
the 08 Runway End is aligned in a direction where aircraft departures (and some
approaches) fly directly over residents on the southern edge of George’s Bay, resulting in
aircraft noise effects in these areas;

The existing St Helens Aerodrome is in a location predominately downwind of existing
residential properties, increasing the potential for wind blown foreign debris to adversely
impact the operation of the aerodrome.

Existing Aerodrome Site and Orientation Assessment

The existing St Helens Aerodrome site adequately serves its current purpose of serving GA,
emergency and RFDS aircraft operations.

Aircraft operations are currently restricted when wind speeds are greater than 24km/h and when the
unbound runway wearing course becomes wet.

The existing St Helens Aerodrome site has potential to develop the airside areas of the aerodrome to
the south and east. There is minimal space available to expand the existing landside facilities,
however this is not considered a major issue in the medium to long term.
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Should demand necessitate an upgrade for aircraft larger than Code 1B, consideration should be
given to constructing a new primary runway with a preferred runway designation of 12/30 or 14/32 at
the existing St Helens Aerodrome site, and maintaining the existing runway as a secondary runway for
Code 1B aircraft and smaller.

Within 15km of the St Helens township the only potential suitable alternative aerodrome sites are in
coastal regions, with the bush land to the south of the existing aerodrome site and south of Binalong
Bay the most appropriate alternatives, however these areas are areas of conservation significance
and are likely to be subject to strict development controls.

3.34 Forecast Traffic Assessment

Ideally for this type of study, BODC would provide the forecast frequency of aircraft types and origin
and destination of the various flights anticipated at St Helens Aerodrome based on anticipated
demand. This information is not currently available and has therefore been estimated, for the purposes
of this Technical Planning and Facility Upgrade Report, through consultation with BODC and TCG
Planning.

The following assumptions have been made in order to estimate the potential aircraft types and
potential forecast aircraft traffic:
Consideration of aircraft currently in operation in Australia and Tasmania;

Consideration of aircraft that may potentially operate from Adelaide, Sydney, Canberra,
Melbourne and Hobart to the existing St Helens Aerodrome site;

Consideration of maximum payload (passengers and freight) for potential aircraft;

Aircraft potentially departing from their origin at Maximum Take-Off Weight (MTOW) and
landing at their destination at Maximum Landing Weight (MLW); and

Consideration of the forecast growth of St Helens population and the regions catchment:

Current population and permanent workforce at existing townships will remain static
for the short to medium term;

GA and charter aircraft operation growth to marginally increase in the short to medium
term

Royal Flying Doctor Service to remain the most critical aircraft operations to the region
in the short to medium term

RPT services very unlikely in the short to medium term considering the proximity of St
Helens to Launceston
The approximate distance from the existing St Helens Aerodrome site to the major capital cities and
potential major regional centres in Australia are provided in Table 7.
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Table 7: Approximate Distance from St Helens Aerodrome to Australian Capital Cities and
Potential Major Regional Centres

City Approximate Distance to St Helens
Launceston 100 km
Devonport 160 km

Hobart 180 km
Melbourne (Essendon) 500 km
Melbourne 510 km
Canberra 650 km

Sydney 860 km

Adelaide (Parafield) 1,110 km

Figure 5: lllustration of Approximate Distance from St Helens Aerodrome to Australian Capital
Cities and Potential Major Regional Centres.
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The potential aircraft mix and the approximate range of each aircraft is provided in Table 8.

Table 8: Approximate Aircraft Range for Potential Aircraft Mix

Designator Code ARFL (m) Aircraft Range (km) MTOW (kg)  Approx. Passengers

PA-31 1A 650 1,260 3,175 8
BE20 1B < 1,200 3,255 5,670 8
Metro Il 2B 995 1,100 6,600 19
DHC8-100 2C 950 1,520 15,650 36
DHC8-300 2C 1,122 1,540 18,642 45
SAAB 340 3C 1,220 1,490 13,155 38

From the potential aircraft mix provided in Table 8, it has been estimated from existing operators
aircraft fleets and current trends in the aviation industry, that the aircraft types emboldened within
Table 8 provide the most economical alternatives (considering operating costs, payload potential and
aircraft performance/range) for potential aircraft operators to service St Helens Aerodrome into the
future. In essence, this is a time series forecast which extrapolates the current trends of aviation
activity in Australia and assumes that those factors that currently determine the business model for
aircraft operators will continue into future.

The predicted ultimate aircraft traffic for the runway, taxiway and apron at St Helens Aerodrome has

been forecast with consideration of the forecast peak passenger demand for the 2013 to 2015 period
and then extrapolated to 2023 and 2033 (primarily to assist in establishing the potential traffic for the
20 year design life of the flexible pavements).

It is proposed to adopt the following design aircraft traffic scenarios for the development of pavement
thickness design (Refer to Section 5 for further details relating to Options A and B).

It should be noted that the DHC8-100 aircraft has been omitted from the traffic scenarios provided in
Table 9 for the development of pavement thickness design due to lower MTOW when compared to
the DHC8-300, which is more critical in terms of pavement design.

Table 9: Aircraft Traffic Scenarios for Options A and B

Traffic Scenario Description  Aircraft Movements
Traffic Scenario 1 BE20 15,000
Traffic Scenario 2 BE20 30,000

Metro IlI 15,000

Traffic Scenario 3 BE20 75,000
Metro IlI 30,000

DHC8-300 15,000

SAAB 340 15,000

Traffic Scenario 4 BE20 150,000
Metro Il 75,000

DHC8-300 30,000

SAAB 340 30,000
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3.35 Preliminary Airport Runway Length Assessment

The length of the runway at St Helens Aerodrome is dependent on three main factors. The CASA
applied regulations for particular categories of aircraft, the environmental conditions at the proposed
site (i.e. temperature, surface wind, runway gradient, altitude and runway condition) and the aircrafts
performance (i.e. the range of operating weights and conditions that the aircraft is certified to perform
in for the aircrafts range).

The runway length required is invariably based on the assumption that the aircraft sustains an engine
failure at a critical moment in the take-off run and subsequently either aborts the take-off (‘Accelerate-
Stop’) or continues (‘Accelerate-Go’) depending on whether the failure occurs before or after the
critical decision speed (V) is achieved.

Generally aircraft manufacturer’s aircraft performance data is referenced at standard conditions
(ambient conditions at sea level, dry, no wind and at International Standard Atmosphere (ISA) 15°C)
for ease of comparison.

For the purposes of this Technical Planning and Facility Upgrade Report the aircraft manufacturers
aircraft performance charts have been analysed to determine the most performance critical aircraft
based on the following critical (worst case) conditions:

Take-off weight of the aircraft (varies — Runway Limited Weight considered);

Engine type and thrust of the aircraft (varies);

Maximum payload (passengers plus baggage and freight) for the aircraft (varies);

Aircraft operator will adopt the optimum take-off flap setting for the local weather conditions
and no other aircraft system which may inhibit aircraft performance will be activated during
landing or take-off;

Intended range or flight sector length of 1,100km (refer to Table 7);

Wind strength of 30km/h and from a north westerly direction (refer to Section 3.2.2);
Elevation of the airport of 50m (atmospheric pressure) (refer to Section 3.2.5);
Temperature at the airport of 25°C (ISA +10°C) (refer to Section 3.2.3);

Runway gradient range between 0% and maximum 2%;

No significant obstacles within or beyond the take-off (departure) splay;

In the case of a continued take-off following engine failure, the aircraft would be allowed to
continue to climb on the runway alignment to a specified height above the airport elevation;
and

Runway pavement wearing course type is sprayed seal for Code 3C aircraft and in good
condition (assumed both wet and dry pavement surface). A wet runway is assumed to have
less than 3mm of standing water.

Based on the above variable inputs (worst case), the critical Code 2C aircraft is the DHC8-300 which
theoretically requires 1,250m minimum runway length for take-off at MTOW. Therefore, providing a
factor of safety to account for worse case individual aircraft operating procedures and performance, a
minimum runway length for Code 2C of 1400m may be necessary.
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The only Code 3C aircraft assessed is the SAAB 340 which theoretically requires 1,300m minimum
runway length for take-off at MTOW. Therefore, providing a factor of safety to account for worse case
individual aircraft operating procedures and performance, a minimum runway length for the SAAB 340
of 1,500m may be necessary.

Considering the aircraft adopted for the design traffic scenarios, aircraft such as the BE20 and Metro
Il are likely to be the most common aircraft types operating at St Helens Aerodrome. Both of these
aircraft have better performance characteristics than both the DHC8-300 and SAAB 340 which allows
them to operate without restriction to their maximum capability.

It should be noted that the actual aircraft performance will vary according to the individual operators
aircraft specification (i.e. depending on engine type, associated performance ratings and structural
limit options etc) as well as the aircraft operators procedures (i.e. prescribed take-off speed ratios etc),
hence the minimum runway lengths provided below for each critical aircraft are provided for planning
purposes only. Accordingly, actual runway length requirements should be confirmed with the likely
operators of particular aircraft into St Helens Aerodrome prior to detailed design and construction.

The critical (worst case) conditions assumed for the runway length assessment (high temperatures,
wet runway condition, large aircraft weights etc) are likely to occur infrequently. Therefore, in such
instances aircraft operators may reduce their payloads or vary their operating procedures to safely
operate on a less than optimal runway length for a particular aircraft as required.

Considering all of these variables, the minimum runway length recommended for the short term (0-5
years) is 1,070m (existing condition). In the medium term (5-10 years) it is recommended that a
minimum runway length of 1,200m be provided, with an ultimate long term minimum runway length of
1,500m.

The runway lengths above are considered to be the Take-off Run Available (TORA), which may be
defined as the length of runway available for the ground run of an aircraft taking off, not including the
clearway, stopway or Runway End Safety Area (RESA). For the purpose of this study, the Landing
Distance Available (LDA), which may be defined as the length of runway available for the ground run
of a landing aircraft, not including the clearway, stopway or RESA is considered to equal the TORA.
The Accelerate —Stop Distance Available (ASDA) is defined as the length of the take-off runway
available plus the length of any stopway, however for this study it is considered equal to the TORA
and LDA.
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4 Airside Facilities

4.1 Existing Facilities

41.1 Existing Runway Dimensions and Standards

Runways are classified as non-instrument (also known as visual or circling approach) or instrument
runways. Instrument runways are further classified as non-precision or precision. A non-precision
instrument runway is served by visual aids and a radio aid providing at least directional guidance
adequate for a straight in approach with a published minimum descent altitude, also known as a
landing minima for a particular radio aid or combination of radio aids.

A precision approach runway is a runway served by an Instrument Landing System (ILS) with minima
significantly lower than for a non-precision runway.

The existing Runway is 1,070m long and 18m wide. The existing Runway is orientated in a 08/26
direction. It is currently classified as a Code 1B non-precision instrument Runway and has an unbound
granular wearing course with no shoulders.

Photo 1 — Typical Runway unbound granular Photo 2 — Facing west at the eastern (26)
wearing course Runway End

There is no existing Runway line marking.

It is unknown whether the existing Runway longitudinal and transverse grades fully comply with MOS
Part 139 for Code B aircraft operations as a detailed existing surface shape analysis has not been
undertaken, however during the visual inspection it was noted that erosion of the gravel wearing
course along the Runway centreline at the Runway edge may have created non-compliant transverse
gradients.

The current survey indicates:

. The existing Runway surface potentially exhibits non-compliant transverse grades up to
4.5% in some localised areas (particularly at the outer edge of the unbound granular
pavement); and

. The existing Runway surface potentially has a non-compliant runway sight distance whereby
from a point 2m above the runway to any other point 2m above the runway for half the length
of the runway there must be an unobstructed line of sight along the surface of the runway.
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4.1.2 Existing Runway Strength

The existing Runway is currently unrated in terms of pavement strength, however the geotechnical
investigation indicates that the existing total pavement thickness is 150mm to 400mm.

An unrated pavement strength generally indicates that the Runway pavement is suitable for restricted
movements of aircraft up to 5,700kg with standard tyre pressure (less than 500 kPa).

From the recent geotechnical investigation and the historical geology maps for the area, the subgrade
CBR is estimated to be in the range of 6% to 15%.

4.1.3 Existing Taxiway Dimensions and Standards

The existing single Taxiway is located at the western end of the Runway (08 End) and provides
sufficient Runway and Apron access to cater for the low traffic volumes.

The existing Taxiway width is approximately 10.5m, which is suitable for Code B aircraft operations.
The Taxiway has a bituminous spray seal wearing course with no shoulders. Taxiway guideline and
hold position markings exist.

It is unknown whether the existing Taxiway longitudinal and transverse grades comply with MOS Part
139 for Code B aircraft operations as a detailed existing surface shape analysis has not been
undertaken, however the current survey indicates:

. The existing Taxiway surface potentially exhibits non-compliant transverse grades in the
range of 0.2%-3% in some localised areas; and

. The existing Taxiway long section is potentially non-compliant with respect to the rate of
change in grade being greater than 1% per 30m.

Photo 3 — Runway/Taxiway connection Photo 4 — Taxiway hold position facing
facing north north west
4.1.4 Existing Taxiway Strength

Similar to the Runway, the existing Taxiway pavement strength is currently unrated. From the results
of the geotechnical investigation, the total pavement thickness ranges from 200mm to 300mm and
consists of a clayey sand base course and a bituminous spray seal wearing course.
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4.1.5 Existing Apron Dimensions and Standards

The existing aircraft parking area is surfaced with a bituminous spray seal wearing course which is
approximately 75m wide (east-west) and 35m long (north-south) and is suitable for a restricted number
of free moving operations (power in/power out). The aircraft parking area can accommodate aircraft up
to Code B aircraft. Although a detailed existing surface shape analysis has not been undertaken, the
current survey indicates that approximately 40% of the existing Apron surface exhibits non-compliant
grades outside the range 1%-2%.

The existing aircraft parking area is operationally deficient due to the following:

. Limited space available for aircraft parking; and

. Poor Apron organisation with no line marking or guidance for pilots.

Photo 5 — Existing aircraft parking area facing Photo 6 — Existing IWDI and Signal Circle
east
4.1.6 Existing Apron Strength

Similar to the Runway, the existing Taxiway pavement strength is currently unrated. From the results
of the geotechnical investigation, the total pavement thickness ranges from 200mm to 500mm and
consists of a sandy gravel base course and a bituminous spray seal wearing course.

4.1.7 Existing Landing Aids

Aerodrome Lighting

The Runway is fitted with low intensity Runway edge lights (single stage mains power with potential for
diesel generator backup — diesel generator stored at BODC depot). The Runway edge lights are
supported by a Pilot Activated Lighting (PAL) system. It is understood that the Runway edge and end
light conduits/cables and transformers are all direct buried.

There is currently no Apron floodlighting.
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Photo 7 — Existing Runway Threshold Lights Photo 8 — Existing Runway Edge Light

Visual Aids

The Runway has white fibre glass (cone) gable markers. Located adjacent to the Terminal Building
and aircraft parking area is an Illluminated Wind Direction Indicator (IWDI) and signal circle.

Visual Approach Slope Indicator Systems

The Runway currently does not have a slope indicator system.

Movement Area Guidance Signs (MAGS)

There are no MAGS currently installed at St Helens Aerodrome.

Non Directional Beacon (NDB)

St Helens Aerodrome is currently equipped with an NDB. The NDB is used for approach down to a
circling minima. An RNAV non instrument approach procedure also exists for the 26 Runway End.

4.1.8 Existing Stormwater Infrastructure

There is limited existing stormwater drainage on the aerodrome. An open swale drain is located on the
south eastern side of the runway. It is understood that apart from the open swale drain, the only form
of drainage is through natural runoff and seepage over time. There was no indication of excessive
water ponding adjacent to movement areas and water ponding was not raised as an operational issue.
Detailed analysis of the existing stormwater drainage infrastructure existing capacity and future
requirements has not been undertaken.

4.2 Proposed Upgrades

For indicative budget cost purposes, the following staged construction has been investigated through
discussions with BODC.

Stage 1 (Figure 3 in Appendix A)

. Proof rolling and construct bituminous spray seal on the Runway (18m wide x 1,070m long),
Taxiway and Apron;
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Install new single stage, low intensity elevated Runway edge and threshold lights (including
associated cabling/conduits, pits and Series Isolating Transformers (SITs) which utilises the
existing PAL system;

Install new line marking on the Runway, Taxiway and Apron;
Install new gable markers; and

Install new aerodrome entrance signage.

Stage 2 (Figure 4 in Appendix A)

Widen the existing 18m wide x 1,070m long bituminous spray seal surfaced Runway (Code
1B) to 23m wide (Code 2B);

Lengthen the existing 18m wide x 1,070m long bituminous spray seal surfaced Runway to
1,200m or 1250m;

Construct stormwater drainage infrastructure;
Install new/relocate existing Runway edge lights;
Relocate the existing secondary Wind Direction Indicator at the 26 Runway End; and

Install line marking of the Runway extension.

Stage 3 (Figure 5in Appendix A)

aurecon

Determine approach and departure procedures for the new runway alignment;

Construct a new 30m wide x 1,500m long bituminous spray seal surfaced Runway
(instrument, non-precision approach Code 3C Runway) in a north west direction;

Upgrade taxiway pavement strength and widen to 15m minimum;

Upgrade apron pavement strength and construct apron extension (new apron area to be
investigated prior to construction);

Install new three stage, medium intensity elevated Runway edge and threshold lights
(including associated cabling/conduits, pits and SITs);

Construct stormwater drainage infrastructure;

Install new line marking;

Install a new llluminated Wind Direction Indicator adjacent the Apron;

Relocate the existing secondary Wind Direction Indicator at the 26 Runway End
Install new perimeter fence;

Construct new access road to Terminal Building and car park from the west;
Construct a new Terminal Building or upgrade the existing;

Construct a car park extension;
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It is noted that adopting a staged construction process and widening the existing Runway to 23m
(Code 2B) and lengthening to 1,200m in Stage 2, may not be economical for the following reasons:

Widening the existing Runway to 23m will only achieve the minimum runway width required
for Code 2B aircraft which does not significantly increase the operational capability of the
aerodrome;

As a granular overlay of the existing pavement is likely to be required prior to applying a
bituminous spray seal wearing course in Stage 1 (refer to Section 5), additional granular
material may be required over the widened pavement to achieve grade compliance prior to
application of the bituminous spray seal if constructed in two stages; and

Constructing a bituminous spray seal wearing course on the existing Runway in Stage 1 and
then widening and lengthen the existing Runway to 23m and 1,200m respectively in Stage 2
will impose Contractor re-establishment costs.

It is noted that during the construction of Stages 1 and 2 the existing 08/26 Runway will not be
operational for periods of time during construction.

4.2.1 Existing Runway Vertical Geometry

Longitudinal Section

It is unknown whether the existing Runway longitudinal grades fully comply with MOS Part 139 for
Code A or B aircraft operations as a detailed existing surface shape analysis has not been
undertaken, however historical information indicates that the original design is likely to be MOS Part
139 compliant for Code A and B aircraft operations. However the recent feature and level survey
indicates that the existing Runway surface potentially has a non-compliant runway sight distance
whereby from a point 2m above the runway to any other point 2m above the runway for half the length
of the runway there must be an unobstructed line of sight along the surface of the runway.

The upgraded pavement thickness and composition is discussed in further detail in Section 5.

Transverse Grades

It is unknown whether the existing Runway transverse grades comply with MOS Part 139 for Code A
or B aircraft operation as a detailed existing surface shape analysis has not been undertaken,
however during the visual inspection it was noted that erosion of the gravel wearing course on the
Runway centreline and at the Runway edge may have created non-compliant transverse gradients.
The current survey indicates that the existing Runway surface potentially exhibits non-compliant
transverse grades up to 4.5% in some localised areas (particularly at the outer edge of the unbound
granular pavement).

4.2.2 Horizontal Geometry

General

It should be noted that no operational or airspace issues have been considered in any detail as part of
this Report, however such considerations and limitations may be critical to any proposed operations. It
is presumed that BODC will clarify Runway length requirements and any operational limitations with
proposed operators into the future.

Runway Length

The existing Runway length of 1,070m is theoretically adequate for a selection of Code 1B aircraft
including the Beechcraft King Air 200, however this is dependent on the individual aircraft and the
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operational procedures of the aircraft operator (payload, flap settings etc) and weather conditions. In
critical conditions aircraft operators may reduce their payloads or vary their operating procedures to
safely operate on a less than optimal Runway length for particular aircraft as required. Therefore the
1,070m Runway length is considered appropriate for the purposes of this Technical Planning and
Facility Upgrade Report only. For Stages 2 and 3 the Runway lengths will theoretically be 1,200m and
1,500m respectively.

Runway Width

It should be noted that the runway width hereafter refers to pavement only that is capable of allowing
aircraft to land and take-off.

The Runway unbound granular wearing course (pavement) of 18m is currently suitable for Code 1B
aircraft operations without approval or direction from CASA.

MOS Part 139 states that a Code 2B Runway is required to be 23m in width, however it does not
specify the minimum sealed pavement width for the Runway to be technically considered Code 2B.
The same applies to a Code 3C Runway which is required to be 30m in width. Consultation with
aircraft operators and CASA should be undertaken by BODC to determine the appropriate sealed
pavement width for the Runway prior to detailed design.

For the purposes of this Technical Planning and Facility Upgrade Report it is assumed that ultimately
the full 18m, 23m or 30m wide Runway will have a bituminous seal wearing course.

Shoulders have not been allowed for as MOS Part 139 states that shoulders are not required for
Runways less than 30m in width.

Runway Strip Width

The overall runway strip width is currently 90m which is compliant with MOS Part 139 for a Code 1 or
2 non-precision approach Runway.

The graded portion of the runway strip is currently approximately 80m in width, which is suitable for
Code 2 Runway. It should be noted that for a Code 2 Runway, the width of the graded portion of the
runway strip shall be 80m, however where aeroplanes are not exceeding 5,700kg by day, the runway
strip width may be 60m.

For a Code 3 Runway the overall runway strip width required is 150m, with a 90m graded portion.

Taxiway Routes and Width

The existing Taxiway width of 10.5m is currently suitable for Code A and B aircraft operations. No
allowance has been made for Taxiway shoulders.

For a Code C Taxiway the width required is 18m, however if the Taxiway is intended to only serve
aircraft with a wheelbase of less than 18m, the Taxiway width may be reduced to 15m.

Apron Layout

An Apron layout with free-moving operations (power-in and power-out) provides the desired aircraft
parking capacity and flexibility within the existing site constraints (reverse parking positions).

An apron layout for Stage 3 capable of accommodating Code C aircraft operations has not been
considered as part of this Technical Planning and Facility Upgrade Report due to the existing space
restrictions of the area surrounding the existing apron and the need to potentially investigate
alternative apron sites.
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The concept Apron parking position layout shown on Figure 6 in Appendix A accommodates one
primary Beechcraft King Air 200 aircraft parking position and additional Code A aircraft parking to the
west (push back/power out only) (or helicopter parking).

The concept Apron parking position layout shown on Figure 7 in Appendix A accommodates one
primary Beechcraft King Air 200 aircraft parking position and Code A aircraft parking to the west (push
back/power out only) with additional Code A and B aircraft parking to the east (or helicopter parking).

In order to increase parking capacity in the medium to long term, allowance has been made for the
construction of new apron pavement for additional GA aircraft parking in concept illustrated in Figure
7 in Appendix A, however the extent of additional parking will be limited due to the space available to
the east of the existing apron, and is contingent on the relocation of the of the existing illuminated wind
direction indicator and signal circle and boundary fence. The Code A aircraft parking to the west of the
existing apron is on grass only and operators would be required to manually push back their aircraft
into these positions.

The concept primary aircraft parking position is considered a short to medium term option for
Beechcraft King Air 200 aircraft operations to accommodate medical emergencies. The concept
primary parking position maintains Code B wingtip clearance from all obstacles and has provision for a
reverse parking position. The concept primary parking position is based on minimising the extent of
new Apron pavement construction.

The concept aircraft parking layouts have been designed on the following basis:

Minimising the extent of pavement construction in the short term;

Free-moving operation (power-in and power-out), independent aircraft parking positions;
No aircraft refuelling;

Aircraft parking flexibility (reverse parking position);

Provision for helicopter parking if required; and

No GSE considerations (including storage or access).

4.2.3 Stormwater Drainage

For the purposes of this Technical Planning and Facility Upgrade Report it has been assumed that in
Stages 2 all overland stormwater runoff will be directed to either the eastern or western end of the site
via open unlined drains located outside the Runway strip or subsurface drains where drainage will
continue to occur through natural seepage over time.

It has also been assumed that subsurface drains may be required at the interface between the new
pavement structure and existing ground due to the potential for water to accumulate at this interface
and saturate the pavement structure. Depending on the extent of pavement upgrade undertaken, it is
anticipated that subsurface drains will not have any pits or flush out risers (as these would be located
at the edge of the pavement, within graded portion of the Runway strip) and that all drains would flow
to daylight outside the Runway strip.

For Stage 3 it is assumed that all overland stormwater runoff will be directed to either the eastern or
western side of the runway via open unlined drains located outside the Runway strip

The detailed design of the stormwater drainage system will have to consider such issues as:

Achieving minimum gradients in pipes and open unlined drains (swales) to allow water flow
considering the relative small grades across the existing site;
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The location of pipes, open unlined drains (swales) and outfalls;
Pipe sizing to control outflows; and

Cover over pipes.

4.2.4 Landing Aids

Aerodrome Lighting

The aerodrome lighting upgrade requirements have been assessed and it is assumed that in Stages 1
and 2 the existing low intensity Runway edge light fittings may need to be removed and replaced with
new LED Runway edge light fittings, with the associated direct buried conduits/cables and
transformers demolished and removed and replaced with a new cable and conduit system with pits
and SITs. It is assumed that capacity for secondary/backup power to be supplied by a diesel generator
will be retained.

For Stage 3 a new lighting system will need to be installed.

St Helens Point Road and Aerodrome Road north of the airport has above ground power lines which
are 240V. Aurora Energy have provided verbal confirmation regarding the capacity of the existing
power supply. It has been assumed that a 415V, 3 phase, 30kVA power supply capable of supplying
the new low intensity (single stage PAL system) aerodrome lighting will be required.

The following electrical power supply and lighting infrastructure will be required in order to upgrade the
existing aerodrome lighting system to a low intensity (single stage PAL system) aerodrome lighting
system supplied by mains power with a new back-up diesel generator.

Above ground transformer (either on Aerodrome or St Helens Point Road);

Combination of above and below ground power mains and pits from Aurora Energy power
supply source (not known to date) to the existing lighting equipment room connected to the
toilet block);

Lighting equipment room refurbishment;

Lighting Control Panel;

Upgraded PAL unit;

Stand-by diesel generator;

Runway Edge Lights;

Taxiway Edge Lights;

Primary and secondary lighting cables and conduits;
Series Isolating Transformers (SITS);

SIT pits; and

Precast structural pits.

No allowance has been made for Apron floodlighting, however BODC should consult with
stakeholders to determine any Apron floodlighting requirements prior to detailed design. Building
mounted Apron floodlighting may be suitable for emergency operations.
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Illuminated Wind Direction Indicator

The existing IWDI shall remain linked to the single stage PAL system so that it is illuminated when the
Runway and Taxiway edges lights are illuminated. It is anticipated that the existing IWDI may not be
suitable in terms of lux levels and configuration compliance for Stage 3, however this will need to be
assessed during detailed design. For the purposes of this Technical Planning and Facility Upgrade
Report it is assumed that a new IWDI is required in Stage 3 only.

Gable Markers

New MOS Part 139 compliant gable markers have been allowed for at the limits of the graded portion
of the Runway strip in Stage 1. For Stages 2 and 3 the gable markers can be relocated and additional
gable markers installed as required.

4.2.5 Airspace Management

As part of the detailed design of Stage 3, further investigation will need to be undertaken regarding
approach and departure procedures for the new runway alignment. This will need to be undertaken in
consultation with Airservices Australia.
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5 Pavement Design

5.1

Traffic Scenarios

Ideally for this type of Report, BODC would provide the forecast frequency of aircraft types anticipated
at St Helens Aerodrome based on anticipated demand. This information is not currently available and

has therefore been estimated (through consultation with BODC and TCG Planning), for the purposes

of this Technical Planning and Facility Upgrade Report, as follows:

Traffic Scenario 1

BE20
BE20

Traffic Scenario 2

BE20
BE20
Metro llI
Metro llI

Traffic Scenario 3

BE20
BE20
Metro I
Metro llI
DHC8-300
DHC8-300
SAAB 340
SAAB 340

Traffic Scenario 4

BE20
BE20
Metro llI
Metro llI
DHC8-300
DHCB8-300
SAAB 340
SAAB 340

1 arrival per day at Maximum Landing Weight (5.7 tonnes)

1 departure per day at Maximum Take-off Weight (5.7 tonnes)

2 arrivals per day at Maximum Landing Weight (5.7 tonnes)
2 departures per day at Maximum Take-off Weight (5.7 tonnes)
1 arrival per day at Maximum Landing Weight (6.6 tonnes)

1 departure per day at Maximum Take-off Weight (6.6 tonnes)

5 arrivals per day at Maximum Landing Weight (5.7 tonnes)

5 departures per day at Maximum Take-off Weight (5.7 tonnes)
2 arrival per day at Maximum Landing Weight (6.6 tonnes)

2 departure per day at Maximum Take-off Weight (6.6 tonnes)
1 arrival per day at Maximum Landing Weight (18.1 tonnes)

1 departure per day at Maximum Take-off Weight (18.7 tonnes)
1 arrivals per day at Maximum Landing Weight (12.9 tonnes)

1 departures per day at Maximum Take-off Weight (13.2 tonnes)

10 arrivals per day at Maximum Landing Weight (5.7 tonnes)

10 departures per day at Maximum Take-off Weight (5.7 tonnes)
5 arrival per day at Maximum Landing Weight (6.6 tonnes)

5 departure per day at Maximum Take-off Weight (6.6 tonnes)

2 arrival per day at Maximum Landing Weight (18.1 tonnes)

2 departure per day at Maximum Take-off Weight (18.7 tonnes)
2 arrivals per day at Maximum Landing Weight (12.9 tonnes)

2 departures per day at Maximum Take-off Weight (13.2 tonnes)
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These scenarios have been adopted to determine the pavement upgrade requirements for a 20 year
functional design life.

It is noted that during the construction of Stages 1 and 2 the existing 08/26 Runway will not be
operational for periods of time during construction.

5.2 Pavement Thickness and Composition

Preliminary pavement designs were prepared for each traffic scenario based on a range of design
subgrade CBR values. The required pavement thicknesses shown in Table 10 have been determined
based on a humber of methods including the Department of Construction - Aerodrome Pavement
Design Manual (1976).

Table 10: Concept Flexible Pavement Thickness Requirements for Traffic Scenarios 1,
2,3 and 4 (mm)

Design Subgrade CBR (%)

3 4 5 6 8 10
Traffic Scenario 1 360 300 260 230 190 160
Traffic Scenario 2 430 360 310 280 230 190
Traffic Scenario 3 650 540 470 410 330 290
Traffic Scenario 4 670 560 490 420 340 300
5.2.1 New Wearing Course

It has been assumed that the wearing course for any new pavement will be a two coat (likely
10mm/7mm) bitumen seal in the short to medium term due to the cost difference between asphalt and
a two coat bitumen seal. Considering the likely frequency of use, lower wheel loads and lower tyre
pressures of Code 2B (and smaller) aircraft, an aerodrome specific two coat bitumen seal is
appropriate in the short to medium term. It is recommended in the medium to long term that if aircraft
greater than 10,000kg MTOW are proposed to utilise St Helens Aerodrome that consideration be
given to an asphalt wearing course as the potential aircraft safety risk and pavement maintenance is
minimised with an asphalt wearing course as opposed to a two coat bitumen seal.

For an aerodrome bituminous seal coat it is noted that high quality materials, workmanship and
construction techniques are required for the duration of the works to ensure an adequate wearing
course is achieved (well compacted, tight surface texture with minimal loose aggregate). The level of
construction and material quality generally accepted for a rural road will not be adequate for the
movement area wearing courses at the aerodrome. It is recommended that an aerodrome specific
bituminous seal coat design be undertaken prior to tender and construction. It is also recommended
that Contractors with suitable aerodrome construction experience be sought for such work, as well as
ensuring that construction is closely monitored by suitably qualified engineers.

5.2.2 New Pavement

Stages 1 and 2

Based on a 20 year functional design life and an assumed design subgrade CBR 6%, the new
pavement composition adopted is as follows based on Traffic Scenario 2;

Two coat bitumen seal; on
Prime Coat; on
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300mm Fine Crushed Rock Base Course (Class 2 minimum placed in minimum two layers); on
Proof rolled Subgrade or Select Fill (CBR 6%).

Stage 3

Based on a 20 year functional design life and an assumed design subgrade CBR 6%, the new
pavement composition adopted is as follows based on Traffic Scenario 4;

Two coat bitumen seal; on

Prime Coat; on

450mm Fine Crushed Rock Base Course (Class 2 minimum placed in minimum three layers); on
Proof rolled Subgrade or Select Fill (CBR 6%).

The difference in total concept pavement thicknesses between Traffic Scenario 2 and Traffic Scenario
4 is approximately 50% on average, therefore a detailed pavement engineering sensitivity analysis is
required during detailed design in order to ensure the pavement composition is economical, practical
and minimises construction time.

5.2.3 Existing Pavement Upgrade

The existing Runway and Taxiway unbound granular wearing course surface is not considered to be
an adequate surface upon which to apply a bituminous spray seal due to the non-uniform, weathered
texture of the existing surface and the embedment of larger aggregate projecting above the existing
surface.

Option A

Considering that the existing pavement varies in thickness from 150mm to 400mm, it is proposed that
for Stages 1 and 2 in areas where there are existing gravel pavements, these pavements will be proof
rolled to locate any weak areas which will then be removed and replaced. The existing gravel will be
tyned, and new variable thickness imported crushed rock will be added and compacted to achieve the
design surface levels (minimum 250mm thick). It is proposed that the compacted surface will be
primed and then surfaced with a two coat bitumen seal. This option provides improved pavement
strength to cater for a range of future aircraft traffic (refer to Figure 8 in Appendix A).

Option B

Depending on BODC's objectives for the pavement upgrade in Stages 1 and 2, if the major objective
is to provide a pavement wearing course that will be suitable for operation in wet weather, and BODC
accept the potential risk of pavement failure and the associated rectification costs due to pavement
overloading, there is potential for the existing gravel pavement to be tyned and a minimum thickness
of local crushed rock placed and compacted to achieve a dense finished surface. This surface may
then be primed and surfaced with a two coat bitumen seal. It should be noted however that this option
will not improve the existing pavement strength and there is increased potential for pavement failures
to occur over time due to pavement overloading by aircraft traffic (refer to Figure 8 in Appendix A).
Variations in the consistency of the finished surface texture and shape may also result.

A variation of Option B would be to in-situ stabilize the existing pavement material with a combination
of lime and/or cement, place a minimum thickness of local crushed rock and compact to achieve a
dense finished surface. This surface may then be primed and surfaced with a two coat bitumen seal.
The increase in pavement strength would need to be determined through material testing prior to
construction.
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5.3 Assumptions

The concept pavement designs have been developed based on the following assumptions:

. A 20 year functional design life and an assumed design subgrade CBR 6%;

. All new movement area pavements (Runway, Taxiway and Apron) will require high quality
material which may need to be transported to site;

. Select fill material for subgrade replacement will be transported to site; and

. All material that is cut from site during earthworks and subgrade preparation is suitable to be

used as general fill on site for flanks and open drains etc.
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6 Concept Design Options

6.1 Concept Design Option Summary

The various design options are illustrated in Figures 3 to 9 of Appendix A and described herein.

Table 11 below summarises the advantages and disadvantages of each design option.

Option

Pavement Option
A

Pavement Option
B

18m Wide
Runway, 1070m
Long

23m Wide
Runway, 1200m
Long

Table 11: Summary of Design Options

Advantages

Increased pavement strength to accommodate range
of anticipated aircraft traffic (< 7,000kg)

Higher quality finished pavement with low risk of poor
performance over functional life

Bituminous spray seal wearing course for wet and dry
weather conditions

Bituminous spray seal wearing course for wet and dry
weather conditions

Lower disruption to existing aerodrome operations
during construction

Lower capital cost option

Fully compliant (plan geometry)18m wide Code 1B
Runway

Minimum disruption to existing aerodrome operations
during construction (excluding pavement works -
disruption to existing aerodrome operations during
pavement construction dependent on pavement
option adopted)

Existing compliant overall runway strip and graded
portion of the runway

New aerodrome lighting system

New bituminous spray seal wearing course (for wet
and dry weather conditions)

Lowest environmental impact

Lowest capital cost option

Fully compliant (plan geometry) 23m wide Code 2B
runway (partially future proofed asset)

Good provision for future increase in airside capacity
and development

Compliant overall runway strip and graded portion of
the runway (assuming eastern boundary fence can
be realigned)

New aerodrome lighting system

New bituminous spray seal wearing course for wet
and dry weather conditions

No Contractor re-establishment costs

p 46

Disadvantages
Suitable for aircraft up to 7,000kg only

Potential reseal required in 8-10 years

Higher disruption to existing aerodrome
operations during construction

Higher capital cost option

Suitable for limited aircraft movements up to
5,700kg only

No Increase in pavement strength to
accommodate range of anticipated aircraft

Lower quality finished pavement with higher
risk of poor performance over functional life

Potential reseal required in 8-10 years

Potential poor provision for future increase in
airside capacity and development (future
runway widening potentially required)

Suitable for Code 1B aircraft only (or smaller),
and therefore not future proofed for Code 2B or
3C aircraft

Future widening of runway may impact existing
lights (new lighting system may be more
economical)

Potential pavement reconstruction may be
required at a later stage if the runway receives
a bituminous spray seal (widening to 23m may
be more economical)

Potential reseal required in 8-10 years

Potential Contractor re-establishment costs if
the runway is widened to 23m in the future

Suitable for Code 2B aircraft only (or smaller)
and therefore not future proofed for Code 3C
aircraft

Higher disruption to existing aerodrome
operations during construction

Widening of runway may impact existing lights
Potential reseal required in 8-10 years
Moderate environmental impact

Higher capital cost option

aurecon
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Option
30m Wide

Runway, 1500m

Long

Apron Layout
Option 1

Apron Layout
Option 2

6.2

Advantages

Fully compliant (plan geometry) 30m wide Code 3C
runway (future proofed asset)

Low disruption to existing aerodrome operations
during construction

Good provision for future increase in airside capacity
and development

Compliant overall runway strip and graded portion of
the runway (assuming southern and eastern
boundaries can be realigned)

New aerodrome lighting system

New heavy duty pavement and wearing coarse for
wet and dry weather conditions and a range of aircraft
<18,000kg

Provision for (plan geometry) 1 power in/power out
Beech 200 position (reverse parking)

No new pavement construction is required

Code A GA aircraft parking to the west (on grass) as
well as helicopters

Lowest capital cost option

Provision for (plan geometry) 1 power in/power out
Beech 200 position (reverse parking)

Code A GA aircraft parking to the west (on grass) as
well as helicopters

Increased flexibility with additional capacity for Code
A and B GA aircraft parking

7

Disadvantages

Potential for excess operational capacity which
may never be utilised

Suitable for Code 3C aircraft only (or smaller)
Potential reseal/overlay required in 8-10 years

Greenfield land to the south will be developed
with significant earthworks required

Highest environmental impact

Relocation of the existing weather station
required

Highest capital cost option

Only 1 aircraft parking position is designated

Only 1 aircraft parking position is designated
New pavement construction is required

Relocation of the illuminated wind direction
indicator and signal circle required

Highest capital cost option

Engineering Constraint ldentification Register

Table 12 below summarises a range of potential engineering constraints for consideration by BODC.

All

All
All
All

All
All
All
All
All
All
All

All

Table 12: Engineering Constraint Identification Register

Facility Constraint

Stages 2 and 3 — Feature and level survey in the vicinity of the existing aerodrome site

to the east and south is unknown

Stages 1, 2 and 3 — Geotechnical conditions in the vicinity of the works are unknown

Stages 1, 2 and 3 — Potentially unknown engineering services in vicinity of works

Stages 1, 2 and 3 — MOS Part 139 requirements (including transverse and longitudinal

grades, separation distances etc)

Stages 1, 2 and 3 — Existing stormwater drainage capacity unknown

Stages 1, 2 and 3 — Extent of new stormwater drainage infrastructure unknown

Stages 1, 2 and 3 — Volume of earthworks and subgrade preparation unknown

Stages 1, 2 and 3 — Volume of imported material required unknown

Stages 1, 2 and 3 — Extent of pavement upgrade and construction unknown

Stages 1, 2 and 3 — Extent of new engineering services unknown

Stages 1, 2 and 3 — Power supply requirements from Aurora Energy unknown
(easement requirements, property acquisition, clearing and grubbing, infrastructure

etc)

Stages 1, 2 and 3 — Extent of existing engineering services may need to be protected,

diverted or reconstructed unknown
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Facility Constraint
All Stages 1, 2 and 3 — Expansion to the north inhibited by residential dwellings and is
therefore fixed
All Stages 1, 2 and 3 — Expansion to the west inhibited by topography and is therefore
fixed

Stages 2 and 3 — Potential to relocate the eastern and/or southern aerodrome

Runway boundary outside the Runway strip unknown
Runway Stages 2 and 3 — Extent of potential earthworks outside boundary unknown to achieve
MOS Part 139 Obstacle Limitation Surface (OLS) compliance
Runway Stage 3 — Potential to relocate the existing weather station unknown
Apron Stages 1, 2 and 3 — Potential to relocate eastern fence boundary and illuminated wind
direction indicator and signal circle for additional GA aircraft parking unknown
Stages 1, 2 and 3 — Location of the existing residential dwelling to the west is limiting
Apron potential for GA aircraft parking and alternative access to St Helens Point Road
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/ Indicative Budget Costs

7.1 Basis for Costing

Indicative budget costs for providing infrastructure and new pavement and existing pavement
upgrades for aircraft operations as detailed in this report are summarised below. All costs exclude
GST, allowances for other fees, other BODC costs and contingencies.

Aurecon’s considers indicative budget costs to be a first cost indication (at current prices at the date
stated). They are provided to BODC based on an outline estimate of BODC'’s needs; prepared by
reference to feasibility sketches or assessed without sketches (in some instances) and based on
Aurecon’s knowledge of costs for similar projects. They have been prepared without the benefit of
detailed design and without detailed consideration of survey, geometry, drainage, existing/proposed
services or other local information. An indicative cost is intended only as a guide for a pre-feasibility
and planning purposes, it is not an estimate and may not be quoted as such. Indicative budget costs
are prepared using broad cost parameters (eg. earthworks and pavements on a cost per square metre
basis).

Since Aurecon has no control over the cost of labour, materials, equipment or services furnished by
others, or over Contractor’s methods of determining prices, or over competitive bidding or market
conditions, any opinion or indicative costs by Aurecon is made on the basis of our experience and
represents Aurecon’s judgement as experienced and qualified professional engineers. Aurecon cannot
and does not, however, guarantee that proposals, bids or actual construction costs will not vary from
our budgets and estimates.

7.2 Indicative Budget Costs

Table 13 provides a summary of indicative budget costs for each option as described in Section 3
and illustrated on Figures 3to 9 in Appendix A.
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Element

Preliminaries
Demolition
Earthworks

Upgrade Runway
Pavement

Upgrade Taxiway
Pavement

Upgrade Apron
Pavement

New Flexible Runway
and Taxiway

Power Supply
Upgrade

Aerodrome Visual
Aids (Lighting , IWDI

Stage 1 — 18m Runway —
Pavement Option A Cost

(M)
$0.10

$0.01

$0.05

$1.35

$0.45

$0.20 (ex IWDI and lights)

Z

Table 13: Indicative Budget Costs

Stage 1 — 18m Runway —
Pavement Option B Cost
(3M)

$0.10

$0.01

$0.03

$0.55

$0.45

$0.20 (ex IWDI and
lights)
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Stage 2 — 23m Runway
— Pavement Option A

Cost ($M)* ($M)*
$0.20 $0.20
$0.10 $0.10
$0.10 $0.10
$1.35 $0.55
$0.50 $0.50
$0.45 $0.45
$0.25 $0.25

aurecon
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Stage 2 — 23m Runway —
Pavement Option B Cost

Stage 3 — New 30m Runway
— Pavement Option A Cost
($M)~k*

$0.80

$0.50

$5.0

$0.95

$2.4

$7.4

$0.8

$0.5
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Element Stage 1 — 18m Runway — Stage 1 — 18m Runway — Stage 2 — 23m Runway  Stage 2 — 23m Runway — Stage 3 — New 30m Runway
Pavement Option A Cost Pavement Option B Cost — Pavement Option A Pavement Option B Cost — Pavement Option A Cost

($M) ($M) Cost ($M)* (SM)* (SM)**

and Gable Markers)

Stormwater Drainage $0.10 $0.10 $0.07 $0.07 $0.30
Line Marking $0.05 $0.05 $0.06 $0.06 $0.08
Engineering Services $0.05 $0.05 $0.07 $0.07 $0.10
Provisional Sums $0.10 $0.10 $0.22 $0.22 $0.60
Total $2.5 $1.7 $3.4 $2.6 $19.4

*The indicative budget costs for Stage 2 do not account for Stage 1 works being completed (i.e. any pavement upgrade, lighting or associated works), it assumes that construction is not staged and that work commences
based on the aerodromes existing condition (18m wide Runway). Pavement construction is based on Traffic Scenario 2

** Pavement construction is based on Traffic Scenario 4
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The indicative budget costs in Table 13 are based on construction costs and include an estimation of:

Preliminaries such as Contractor site establishment and disestablishment, Contractor site
administration, Contractor QA and environmental management, maintenance of site access
roads, surveying and supply of As-Built drawings;

Runway, Taxiway and Apron pavement excavation and earthworks and subgrade
preparation including cartage and compaction and proof rolling;

Runway, Taxiway and Apron pavement construction (based on granular overlay, bituminous
spray seal, prime, base and sub-base course material);

Pavement construction from imported materials only for Option A with inclusion for haulage
over 170km (Launceston) at a rate of $0.2 per km per tonne;

Pavement construction from local materials only for Option B with inclusion for haulage less
than 50km at a rate of $0.4 per km per tonne;

Select fill material for subgrade replacement from local imported materials;
Stormwater drainage (open unlined drains and limited subsurface drainage);
Electrical power supply upgrades (including transformer and underground mains with pits);

Aerodrome lighting (including lighting equipment room refurbishment, lighting control panel,
PAL system, stand-by diesel generator, Runway, Taxiway and Apron light fittings,
cables/conduits, SITs, SIT pits and precast pits);

Line marking; and

Provisional items estimate such as subgrade replacement and topsoiling of disturbed areas.

The indicative budget costs in Table 13 specifically exclude an estimation of:

aurecon

Importing select fill material for subgrade replacement from a remote site or location not in
close proximity to the proposed works site;

Disposal of cut material from site which may not be suitable for use as general fill in flanks or
open drains on site;

Costs associated with delays as a result of inclement weather during construction;

Costs associated with new infrastructure and services (including new buildings, roads,
communications, sewerage, water, gas and fuel facilities);

Costs associated with upgrades to existing infrastructure and services (including buildings,
roads, communications, sewerage, water, gas and fuel facilities);

Costs associated with any aerodrome fencing and security control;
Costs associated with any restrictions to aerodrome operations during construction;
Costs associated with any aircraft operational matters including:

Take-off and approach tracks;

GPS approaches;

Noise and noise abatement procedures;
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Navigational aids;

Obstacle Limitation Surfaces;

. Costs associated with the potential development or redevelopment of airside areas into the
future; and
. Costs associated with any additional statutory, regulatory, planning or environmental

requirements associated with the concept layout options.

Annual routine pavement maintenance, lighting maintenance and line marking costs for the
development detailed in Stages 1 and 2 is estimated to be in the order of $40,000 and for the
development detailed in Stage 3 in the order of $60,000. This estimate does not include other routine
airside maintenance activities such as mowing or replacement of gable markers etc.

7.3 Accuracy of Indicative Budget Costs

The accuracy of the indicative budget cost estimates is considered to be of the order of 30% too high
to 30% too low.

The accuracy is governed by the limitations identified in Section 7.1.

7.4 Potential Project Cost Savings

Once a preferred option is adopted by BODC for further development to detailed design, there is
potential for overall project cost savings related to the following:

. The assumed aircraft traffic is refined (potentially reducing the pavement thickness);

. BODC purchase construction materials at rates cheaper than market rates;

. BODC sources suitable construction materials from local sources; and

. BODC may complete earthworks and other construction elements at rates cheaper than

market rates.
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1.0 Introduction

Earth Air Water Consulting and Monitoring Pty Ltd, trading as EAW Geo Services were
engaged by Break O’Day Council to carry out a geotechnical investigation of the sub-soil
conditions at the St Helens Aerodrome. It is understood that there is a planned surface
improvement program that will require possible upgrading of the runway surface,

taxiway and apron area adjacent to the terminal building.

1.1 Description of the Investigation

The scope of work requested that a series of shallow bores be drilled along the runway at

regular intervals, in the taxiway area and around and through the pavement of the apron

area. Specifically the scope called for: -

e Bores not more than 100metres apart on alternate sides of the runway. About ten (10)
individual bores suggested.

e Bores adjacent to the taxiway. Two (2) bore requested.

e Bores around and through the apron. Five (5) bores requested.

The bores were to extend about 1.0 metres below the soil surface and were to intercept or
identify the base-course and the sub-grade material and these materials were to be logged
and sampled for a selection of laboratory tests designed to give pavement design

information.

To facilitate the sampling program a rotary drill rig fitted with a large diameter auger was
utilised to drill in the selected locations. Due to possible runway use by aircraft during the
investigation program liaison with the Aerodrome operator was paramount to safety and

test location selection.

1.2 Objectives of the Investigation

It is understood that the data obtained from this investigation will be used to determine
the current conditions of the runway surface material, the base-course and the sub-grade.

The material tests will be utilised to design a pavement that will meet performance

EAW Geo Services
3 The Upper Sanctuary Drive, Leonay, NSW, 2750 Page 3
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expectations into the future of the runway, taxiway and apron area of the existing

Aerodrome.

The investigation area did not extend beyond the current runway however the materials in
the current runway will indicate the likely performance of the locally available materials
should the runway or apron areas have some small extension or increase in capacity in the

future.

The CBR values measured in-situ and correlated to the laboratory CBR tests will give an
indication of the required construction specifications that will be needed to develop a
base-course for any pavement that should meet the performance required for future

“loads” on the runway, should air-traffic becomes heavier or more frequent.

EAW Geo Services
3 The Upper Sanctuary Drive, Leonay, NSW, 2750 Page 4
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2.0 Site Features and Geology

The Aerodrome is located approximately 3000 metres east of the St Helens town on the
eastern side of Georges Bay. The runway is about 1000 metres in length and is situated
on a flat ridge at approximately 40 metres AHD. A shallow creek valley at the eastern
end of the runway marks the eastern limit of the current runway while the western end is
defined by the natural fall of the ridge to Georges Bay. The Aerodrome hanger and small

terminal building are located at the north western corner of the Aerodrome.

Surrounding ground is moderately vegetated with low scrub to the south and east while
the urban development extends along the northern boundary of the Aerodrome. The
aerodrome drains to the west and east towards the natural drainage pattern of the

immediate area.

The runway is compacted granite gravel with the taxiway and apron bitumen sealed.

There are no parallel taxiways with the runway thus aircraft use the runway for taxiing to

and from landing or take off points.

Grannys |
Gut ‘

Point
-8, Lawrys Point
[ Beauty

1/
Fr~&. Jocks

=
i

Lagoon |

Figure 2.1 — Location and Topography of the Aerodrome
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The geology of the Aerodrome area as indicated in North Eastern Tasmania Geological
Mapping 1:250,000 Digital data. Reference AGD66 — AMG Zone 55 (Mineral Resources
Tasmania). (Reproduced in part below) indicates that the site is located in an area of
Quaternary age material, being dominantly non-marine sequences of gravel, sand, silt,
clay and regolith. This essentially being the soil developed from weathering of the
underlying Devonian age granodiorite, which is the dominant base rock in the St Helens
area. The Devonian granodiorite has been eroded during the last ice age and sequences
between the Devonian aged granodiorite and the recent Quaternary deposits do not

appear in the geological profile.

Figure 2.2 — Geology of the Aerodrome Area

EAW Geo Services
3 The Upper Sanctuary Drive, Leonay, NSW, 2750 Page 6
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3.0 Fieldwork

The field work was carried out on 26 September 2013. At the time the weather was wet
with steady rain for most of the day. All holes were drilled using a 225 mm diameter
auger mounted on the 6 tonne drill rig. Each bore was drilled to approximately 1.0 metres
below ground level. Logging of the recovered material was carried out immediately.
Dynamic Cone Penetrometer Tests were carried out at several representative locations

using equipment complying with AS1289.6.3.2.

3.1 Drilling and Sampling

Initial inspection of the site indicated that the runway was approximately 1100 metres
long (1200 yards). It was noted that runway marker lights were spaced at regular intervals
of approximately 91 metres (100 yards) and these were selected as ideal reference points
for the regular sampling of the runway sub-soil. As the runway remained active “on
notice” throughout the investigation it was determined the most expedient method of
spacing the test points was to select points approximately 5 metres east of each runway
light, just clear of the wheel track area of the runway or fairly close to the runway
formation edge. As drilling progressed towards the east along the runway, locations
alternated between the northern side and the southern side of the runway, i.e. a zigzag
pattern. The locations have been marked on the site plan in Section 8, of this report. In
total, twelve locations were drilled along the runway. Each location was assigned a

reference number from R1 to R12, west to east along the runway.

The taxiway locations selected were on alternate sides of the sealed area, once again with
the hole being drilled right on the edge of the sealed surface. The taxiway is
approximately 65 metres in length thus the space between the sample points was
approximately 50 metres. The samples from this location were numbered T1 and T2 and

were also from alternate sides of the taxiway.

The apron area was drilled in five (5) locations which were essentially each corner then
the mid-point of the apron. The area of the apron is approximately 2840 square metres
with a shape dimension of 45 metres by 62 metres. The samples from this location were

numbered Al to AS.

EAW Geo Services
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Sampling of all locations followed the same pattern in that as each hole was drilled, the
recovered material was logged and samples collected, for laboratory testing. The scope of
work had agreed that representative samples would be collected from the base-course and
the sub-grade of each area. Inspection on site and observations during drilling showed
there was a significant consistency in material along the runway and in the Taxiway and
Apron areas. This allowed a slightly different approach to the selection of sample
material in that the only gradual changes in appearance of the sub-grade material

occurred towards the eastern end of the runway.

Bulk samples were collected as tabled below: -

Laboratory Location Base-course Comment
Sample No: Sub-grade
T0O01 Western end of Runway Base-course | Composite sample from R1 to R4

T002 Western end of Runway Sub-grade Composite sample from R1 to R4

T003 Eastern end of Runway Base-course | Composite sample from R7 to R11
T004 Eastern end of Runway Sub-grade Composite sample from R7 to R11
T005 Taxiway Base-course | Composite sample from T1 & T2
T006 Taxiway Sub-grade Composite sample from T1 & T2
T007 Apron Base-course | Composite sample from Al & A3
T0O08 Apron Sub-grade Composite sample from A3 & AS
TO009 Mid Area of Runway Sub-grade Composite sample from R8 to R10

Table 3.1 — Sample collected and Identity Numbers

There was very little change in the sampled soil appearance and observed constituents
along the length of the runway. The runway surface was dense clayey sand that was well
compacted. Generally the running surface was about 300mm to 400 mm in depth. The
running surface overlaid greyish brown clayey sand and in one area there appeared to be

some organic material. The organic material is indicated on the appended logs.

EAW Geo Services
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The taxiway and apron pavement structure had some aggregate in the base-course which

in turn overlaid similar clayey sand observed along the runway.

3.2 DCP Testing

Dynamic Cone Penetrometer tests (DCP) were carried out in accordance with
AS1289.6.3.2 using a drop hammer and cone that had been measured and checked
against the standard specifications. Given that the observed conditions on site and the
material was consistent there were eight (8) DCP’s executed on the runway and two (2)
along the taxiway. The Taxiway sub-grade was similar to the sub-grade in the apron area

and also taken in close proximity to the apron.

The runway DCP’s were taken adjacent to the bores at locations R1, R3, RS, R7, R9,
R10, R11 and R12. The DCP Field test results have penetration and calculated CBR
values included and are appended to this report in Section 10. All DCP tests returned

similar values further confirming a consistency in material along the runway.

The taxiway DCP’s were taken adjacent to the two bore locations T1 and T2.

EAW Geo Services
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4. Laboratory Testing

The samples collected in the field during this investigation were labelled and bagged then
sealed to maintain a stable or as near to stable moisture content as possible. The samples
were then transported to the SGS Soil Testing facility in Sydney. Transport was carried
out by EAW Geo Services thus no third party carrier was used that may have
compromised the sample integrity. The SGS facility is NATA Approved (Accreditation
No: 2418) for the requested tests. The SGS facility in Sydney carries out testing for a

wide range of projects across Australia and is frequently used by EAW Geo Services.

4.1 Sample and Test Selection

As detailed in Section 3.1 above, bulk samples (15kg to 20kg) were collected in the field
and identified. Based on appearance and estimated constituents it was thought that
atterberg limit tests may not be satifactory due to the high sand content thus the executing
of the atterberg tests was delayed until the particle size grading had been completed. As a
NATA Materials Laboratory Assessor, it is often noted that less experienced soils
Engineers request tests on samples that may, due to the samples nature, return

inappropriate results. The selected tests on each sample are tabled on the following page.

The first phase of the particle size distribution indicated approximately 20% of the
material passing the 0.075 mm sieve apperture. This became a hold point in the testing
and the results and sample conditions reviewed. The two more clayey samples, T004 and
T0O0S were thensubjected to a particle size distribution test using the Hydrometer method
to extend the particle size distribution to sizes less than 0.075mm. The test was extended
by several days and the resultant distirbution curves showed the smaller particles being

mainly silt with clay sizes less than 8%.

The two more clayey samples T0O04 and TOOS5 were also tested for their Atterberg Limits

and while still dominantly silty gave reasonable Liquid Limit and Plasticity results.

EAW Geo Services
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Laboratory Location Base-course Selected Tests
Sample No: Sub-grade

T0O1 Western end of Runway Base-course | Moisture ~ Content;  Particle ~ Size
Distribution

T002 Western end of Runway Sub-grade Moisture ~ Content;  Particle ~ Size
Distribution; CBR; Dry Density /
Moisture Content Relation;

T003 Eastern end of Runway Base-course | Moisture  Content; Particle Size
Distribution; CBR; Dry Density /
Moisture Content Relation;

T004 Eastern end of Runway Sub-grade Moisture ~ Content;  Particle  Size
Distribution; CBR; Dry Density /
Moisture Content Relation; Atterberg
Limits

T005 Taxiway Base-course | Moisture  Content; Particle Size
Distribution; CBR; Dry Density /
Moisture Content Relation; Atterberg
Limits

T006 Taxiway Sub-grade Moisture ~ Content; Particle  Size
Distribution; CBR; Dry Density /
Moisture Content Relation;

TO0O7 Apron Base-course Moisture  Content; Particle Size
Distribution; CBR; Dry Density /
Moisture Content Relation;

T008 Apron Sub-grade Moisture ~ Content;  Particle ~ Size
Distribution; CBR; Dry Density /
Moisture Content Relation;

T009 Mid Area of Runway Sub-grade Moisture ~ Content;  Particle ~ Size

Distribution; CBR; Dry Density /

Moisture Content Relation;

Table 4.1 — Sample Tests Selected

4.2 Test Methods

All test methods were in accordance with AS1289, and carried out in a NATA accredited

facility. The registration of SGS is current for all the requested tests. The actual test

methods are tabled on the following page.

EAW Geo Services
3 The Upper Sanctuary Drive, Leonay, NSW, 2750

Page 11




BREAK O’DAY COUNCIL
St Helens Aerodrome Geotechnical Investigation

Test Undertaken Australian Standard Reference
Moisture Content of a Soil AS 1289.2.1.1
Particle Size Distribution AS 1289.3.6.1
Particle Size Distribution (Hydrometer) AS 1289.3.6.3
California Bearing Ratio of a Soil AS 1289.6.1.1
Dry Density/ Moisutre Content Relation AS 1289.5.1.1
Atterberg Limits with Linear Shrinkage AS 1289.3.1.2, 3.2.1, 3.3.1, 3.4.1

Table 4.2 — Test Standard Reference

4.3 Material Limitations

The material selected for testing did not show any limitations other then the issues noted
above relative to the more sandy nature and the application of the Atterberg test

proceedures.

In the field, the material appears to be preforming well as a light runway surface and
there were no indications of settlement or movement. The surface of the runway is

regularly maintained and this removes the minor rutting that occurrs in the landing areas.

EAW Geo Services
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5. Geological Profile

The auger drilling undertaken was limited to a depth of 1.0 metres below surface and thus
deeper soil data to develop a geological profile is limited. Observations made during
drilling and from the local area as well as the mapped geology indicate that the
underlying granodiorite ridge is probably close to horizontal with a tendency to be
rounded off nearer the edges of the ridge particularly near the creek course on the

southern and eastern side.

Granodiorite outcrops on the southern perimeter fence in the vicinity test locations R9
through to R11. The drill bit met “advancement refusal” in bores R10 and R11, although
bore R11 was extended deeper to 1.4 metres below surface to identify the refusal point.
DCP test point R7 encountered refusal however it appears this refusal depth may have

been on large gravel.

The material drilled below 400mm depth at R9 through to R11 appeared to be extremely
weathered granodiorite which correlates to surface observations. With the limited
information available it appears the surface of the granodiorite dips gently from the
location of R10 and R11 towards the west and possible more steeply to the east from this
point. The depth of the granodiorite surface is known to be approximately 1 metre below
surface in the vicinity of R10 and R11 and can only be estimated as being 1.5 to 2.0

metres below surface at the western end of the runway.

EAW Geo Services
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6. Interpretation of Investigation

Observations made on site during the investigation, the drill logs, DCP testing and
laboratory test results have been used in developing the interpretation of this

investigation.

6.1 Field Data

The drill logs have been appended in section 9 of this report along with the in-situ DCP

tests carried out along the runway and taxiway.

The drilling logs show consistent soil conditions along the length of the runway and
within the taxiway and apron areas. Generally the surface of the runway has between 300
to 500 mm of compacted granodiorite as the running or flexible pavement surface. In the
paved areas of the taxiway and apron there is essentially about 25mm of bitumen

overlaying approximately 250mm of compacted base-course on the sub-grade.

The sub-grade does not appear to have had any significant preparation but the location of
the aerodrome has a naturally well drained environment and no impacts from
groundwater were noted. Bore R2 intercepted some decaying vegetation and the presence
of the dark brown to black clayey sand appeared to be the buried topsoil layer. This
observation indicates that the formation was likely to have been leveled during
construction but the exclusion of topsoil and some vegetation from the sub-grade has not
taken place. This was possibly a typical formation for a small aerodrome of this type. The
topsoil observed is very sandy and not unlike the deeper or surrounding soil and it’s
presence appears to have and is likely to continue to have little influence on the surface
and sub-grade. During any pavement upgrade it would be prudent to remove any

decaying vegetation.

DCP testing indicates consistent sub-grade and base-course strength appears to compare
reasonably well with the the CBR tests undertaken in the laboratory. The DCP / CBR

tests are discussed following in Section 7.1

EAW Geo Services
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6.2 Laboratory Data

The laboratory results from the testing undertaken is tabilated below. The Particle size
distribution is not included in the table, however the graphed results are appended in

Section 11, following and are commented on in general terms below.

CBR Dry Density /
MC s =X
Test Relastionship Atterberg Limits )
S
Moisture %” - é
Sample Content | T | £ £ Z =
ID % [ f E 2 LL |PL |PI 7
Location SN b > X 5
5 5 a O % | % | % o
= |5 |z | 2 5
O O = o
T001 Runway | 10.5 SW | Nt Nt Nt Nt | Nt | Nt Nt
T002 Runway | 5.5 SW | 25 30 1205 |9.0 Nt [Nt | Nt nt
T003 Runway | 7.8 SW | 10 12 1203 |10 Nt [Nt | Nt Nt
T004 Runway | 5.9 SW | 20 25 1208 |9.0 Nt [Nt | Nt Nt
T005 Taxiway | 10.8 SW 9 13 |20 10.5 24 |16 |8 5.5
T006 Taxiway | 11.0 SW | 10 14 (195 |11.5 24 |19 |5 4.5
T007 Apron 7.2 SW | 8 10 | 2.1 8.5 Nt | Nt | Nt Nt
T008 Apron 7.7 SW | 16 20 [2.03 |95 Nt [Nt | Nt Nt
T009 Runway | 6.6 SW | 16 20 [2.07 |95 Nt [Nt | Nt Nt

Table 6.1 — Test Result Summary

The results of the laboratory testing show a consistency between samples. The moisture
contents may have been impacted to a limited degree by the morning rain on site and the

recent rain, especially given the free draining nature of the soil.

Particle size grading show a well graded sandy soil with silt and a trace of clay — less than
8%. The only sample with oversize material was the base-course from the apron area

however excessive over size aggregate was not encountered in all holes.

Maximum dry density of the sampled material ranged between 1.95 tonnes per cubic
metre to 2.1 tonnes per cubic metre. The optimum moisture content for compaction was

in the range of 8.5% to 11.5 %. The graphed data from testing indicates a plus or minus

EAW Geo Services
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of about 2% would be acceptable in an earthworks project. The silt content is unlikely to

cause any compaction issues near the optimum moisture content.

Atterberg Limit tests and linear shrinkage testing indicates a low plasticity soil with low
reactivity. Only two samples were considered suitable for Atterberg tests and even
selecting those samples was considered marginal with the decision driven more by

interest rather than need for a result to determine a construction parameter.
CBR tests ranged between 8 and 25 for the 2.5 mm piston penetration and ranged
between 10 and 30 for the 5.0 mm piston penetration. This supports the hypothesis that

sub-grade construction may have been limited to rolling but little compaction control.

6.3 Inconsistencies or Limitations in Data

There are no significant inconsistencies in the data collected on site and tested in the
laboratory. The sandy nature of the soil limited the suitability for Atterberg Testing

however this has no significant impact on design of any new sub-grade or pavement.

EAW Geo Services
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7. _Recommendations for Pavement Design

The actual proposed works has not been indicated to the writer however some general
comments are made in this section in relation to preparing the sub-grade for some form of
renewed pavement. Once loads and expected aircraft sizes are known a more

comprehensive design can be commissioned.

7.1 Dynamic Cone Penetrometer V’s CBR Correlation

There appears to be reasonable correlation between the DCP Calculated field CBR’s and
the Laboratory test CBR’s, in the range of CBR’s up to ratios of 15 to 20. Statistically

some outliers would be expected in this type of sample.

CBR Lab V's CBR by DCP

35

30

O
25 *
20 /./_.\
* o \

15 ( —
10 = o

2

CBR - Calc from DCP

0 T T T 1
0 5 10 15 20 25 30

CBR by Laboratory

o CBR Value 2.5 m CBR value 5.0 = DCP Calculated CBR

Figure 7.1 - Comparision between Field and Laboratory CBR’s

In reviewing the results, it must be remembered that the sample submitted to the
laboratory was a composite of up to three bore holes and while field DCP’s were
executed adjacent to each selected bore location, the laboratory result was not nessecarily
on the same sample and there would be some mixing of the soil from the profiles, thus

identical samples are not being compared.
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Additionally, small gravel or other inclusions in the soil may have impacted on the field

DCP result however a high field outlier would be expected.

Another aspect of the testing is that the material in the field is not as compacted or dense
as the material remoulded in the laboratory and hence the field results show the insitu
CBR while the Laboratory CBR’s show what the CBR will be at 100% compaction or
maximum density. The soil tested was also wet from recent rain events and it is accepted

that “wet” soil will have a lower strength than a dry soil.

7.2 CBR Recomendations

Based on CBR’s testing carried out in the laboratory and compared to Field test results it
is reasonable to assume CBR’s of 12 to 20 can be reached in the field with rolling and
class 1 earthworks supervision. If the runway is not going to be sealed then lower CBR’
should be taken at the design stage as moisture will penetrate the profile thus lowering the

soil strength.

Greater soil strength may be gained by cement stabilisation, however it would be
recommended that further laboratory testing be carried out to determine the optimum

cement content for the sub-grade.

Based on the LL being < 25 and the PI < 5, with the improvement work carried out under
supervision, the sub-grade should be compacted to at least 98% in layers not exceeding
150 mm depth. The loading on the current runway is generally limited by its length and
unless there are plans to lengthen the runway the sub-grade compaction needs to extend

to about 250mm to 300mm depth under the flexible pavement.

Observations of the material on site, there does not appear to be any structural issues with
the existing runway and improvements such as applying a flexible pavement would

reduce the water penetration and enhance the strength of the sub-grade.

EAW Geo Services
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8. Site Plan and Test Locations

Figure 8.1 - Aerodrome Locality

Figure 8.2 - Runway Sample Bore Locations

EAW Geo Services
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Location | Latitude | Longitude Comment
Runway Test Locations
R1 41°20'14.52" S 148°16'45.26" E Runway lights used as main locators.
R2 41°20'15.37" S 148°16'49.03" E Each bore was located approximately
R3 41°20'14.92" S 148°16'52.96" E 4 to 6 metres east of each relative
R4 41°20'15.80" S 148°16'56.84" E light. Odd numbered tests on north
R5 41°20'15.40" S 148°17'0.89" E side of runway - Even numbered tests
R6 41°20'16.16" S 148°17'4.74"E on south side of runway.
R7 41°20'15.80" S 148°17'8.73" E
R8 41°20'16.46" S 148°17'12.59" E
R9 41°20'16.15" S 148°17'16.67" E
R10 41°20'16.81" S 148°17'20.44" E
RI11 41°20'16.47" S 148°17'24.33" E
R12 41°20'17.26" S 148°17'28.07" E
Taxiway Locations
T1 41°20'12.81" S 148°16'51.61" E Off edge of paved area
T2 41°20'14.25" S 148°16'52.02" E Off edge of paved area
Apron Locations
Al 41°20'12.14" S 148°16'50.71" E SW Corner
A2 41°20'11.25" S 148°16'50.54" E NW Corner
A3 41°20'11.11" S 148°16'53.43" E NE Corner near gate
A4 41°20'12.05" S 148°16'53.29" E SE Corner near windsock
A5 41°20'11.80" S 148°16'52.04" E Middle

Table 8.1 — Test Locations — GPS Location — Lat. & Long.

Figure 8.3 - Taxiway and Apron Sample Bore Locations
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9. Bore Logs

Shallow Bore / Pit Log BORE No R1
Client: Break O'Day Council, St Helens, TAS Co-ords: (Approx) 41°20'14.5"S
PI‘OjeCtZ St Helens Aerodrome Runway Improvement Investigation 148° 16' 45.3" E
Drill Type:  Multidrill - 225 mm Diameter Auger Fluid: Not Used Date Drilled:  26/09/2013 Bearing: Dip:
R.L: =40m
Drilling Method: Rotary Auger (large Diameter) Logged by: WN
Date: 26/09/2013
3 Sail Rock
= o E| §) o 18] |2 o
=] o = 2 2 ]
Ll < £ £ o Material Description 81813 8|8 % Remarks
ol s o = = 8 oo &
sl ° 3l | g HE S HE R
5 o} o HEEHEE 3 BBl ©
= a [G) >|3|iE|5]> = |>[u| =
|| CLAYEY SAND: (SC) (CL): Dense brown clayey sand
| with some silt and fine gravel to approx 8mm. Medium to
low plasticity. Moist. (Crushed Granite)
|| SAND: (SC) (CL): Dense dark brown sand with silt and Assumed natural material below this depth.
500 | some clay. Moist.
|| SAND: (SC) (CL): Dense greyish brown to grey sand with silt
|| and some clay. Moist.
1000[ |
|| BORE TERMINATED AT 1.2 Metre BGL
1500 |
2000[ |
Shallow Bore / Pit Log BORE No R 2
Client: Break O'Day Council, St Helens, TAS Co-ords: (Approx) 41°20'15.4" S
Project: St Helens Aerodrome Runway Improvement Investigation 148° 16'49.0" E
Drill Type:  Multidrill - 225 mm Diameter Auger Fluid: Not Used Date Drilled:  26/09/2013 Bearing: Dip:
R.L: =~40m
Drilling Method: Rotary Auger (large Diameter) Logged by: WN
Date: 26/09/2013
5 Soil Rock
s o g |8 o Tel T o
o = 2l 12| .13
Ll £ £ £ Qo Material Description EE N EH o £ Remarks
< I o < = ] 2 g 9 2
Z|2 o = s HE R HEHENEEEE R
5 @ o 3|2l EIE|E B[] g] 3 @
s [a] O] b 2 i 11 B EH = M=
|| CLAYEY SAND: (SC) (CL): Dense brown clayey sand
| with some silt and fine gravel to approx 8mm. Medium to
low plasticity. Moist. (Crushed Granite)
|| SAND: (SC) (CL): Dense dark brown tending to grey sand with Assumed natural material below this depth.
500 | silt and some clay. Moist. Occassional small semi decayed
| sticks.
SAND: (SC) (CL): Dense greyish brown to grey sand with silt
1000[ | and some clay. Moist.
|| BORE TERMINATED AT 1.2 Metre BGL
1500 |
2000[ |
EAW Geo Services

3 The Upper Sanctuary Drive, Leonay, NSW, 2750 Page 7



BREAK O’DAY COUNCIL
St Helens Aerodrome Geotechnical Investigation

Shallow Bore / Pit Log BORE No R3
Client: Break O'Day Council, St Helens, TAS Co-ords: (Approx)  41°20'14.9" S
Project: St Helens Aerodrome Runway Improvement Investigation 148° 16' 52.9" E
Drill Type:  Multidrill - 225 mm Diameter Auger Fluid: Not Used Date Drilled:  26/09/2013 Bearing: Dip:
R.L: =40m
Drilling Method: Rotary Auger (large Diameter) Logged by: WN
Date: 26/09/2013
5 Soil Rock
. i 2 E| E’ 2 g o
21 £ g g i) Material Description &3 K E Remarks
ol s L < = NE g 2
5z ° - HEHHEHHE g 5
2 a 6] 218 MMSE w =
|| CLAYEY SAND: (SC) (CL): Dense brown clayey sand
| with some silt and fine gravel to approx 8mm. Medium to
low plasticity. Moist. (Crushed Granite)
|| SAND: (SC) (CL): Dense dark brown tending to grey sand with Assumed natural material below this depth.
500 silt and some clay. Moist.
|| SAND: (SC) (CL): Dense greyish brown to grey sand with silt
|| and some clay. Moist.
1000[ |
|| BORE TERMINATED AT 1.1 Metre BGL
1500 |
2000 |
Shallow Bore / Pit Log BORE No R4
Client: Break O'Day Council, St Helens, TAS Co-ords: (Approx) 41°20'15.8" S
PI‘OjeCtZ St Helens Aerodrome Runway Improvement Investigation 148° 16' 56.8" E
Drill Type:  Multidrill - 225 mm Diameter Auger Fluid: Not Used Date Drilled:  26/09/2013 Bearing: Dip:
R.L: = 40m
Drilling Method: Rotary Auger (large Diameter) Logged by: WN
Date: 26/09/2013
3 Soil Rock
13 ¢ gl g T Ts o
o) < £ E| ) Material Description 8lg g £ Remarks
o [
c| & o < = 518 > £l
2z ° gl |8 HEEEHEEE 3
3 a & 218lEl51 25|22 2
|| CLAYEY SAND: (SC) (CL): Dense brown clayey sand
| with some silt and fine gravel to approx 8mm. Medium to
low plasticity. Moist. (Crushed Granite)
|| SAND: (SC) (CL): Dense dark brown sand with silt and Assumed natural material below this depth.
500 | some clay. Moist.
|| SAND: (SC) (CL): Dense greyish brown to grey sand with silt
|| and some clay. Moist.
1000[ |
|| BORE TERMINATED AT 1.1 Metre BGL
1500] |
2000[ |
EAW Geo Services
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Shallow Bore / Pit Log BORE No R5
Client: Break O'Day Council, St Helens, TAS Co-ords: (Approx) 41°20'15.4" S
Project: St Helens Aerodrome Runway Improvement Investigation 148°17'0.9" E
Drill Type:  Multidrill - 225 mm Diameter Auger Fluid: Not Used Date Drilled:  26/09/2013 Bearing: Dip:
R.L: =40m
Drilling Method: Rotary Auger (large Diameter) Logged by: WN
Date: 26/09/2013
3 Soil Rock
. %, 2 E| E’ 8 8 2
21 £ ke Ej Q Material Description 8|3 K o 05, Remarks
ol s o < = 8 < <
sl ° 3 S H g FEEEHEE
S o ol 3= - b k2] o
= a (G} >|3 > =l=|6)> | =
|| CLAYEY SAND: (SC) (CL): Dense brown clayey sand
|| with some silt and fine gravel to approx 8mm. Medium to
|| low plasticity. Moist. (Crushed Granite)
|| SAND: (SC) (CL): Dense greyish brown sand with silt and Assumed natural material below this depth.
500 some clay. Moist.
|| SAND: (SC) (CL): Dense greyish brown to grey sand with silt
|| and some clay. Moist.
1000[ |
|| BORE TERMINATED AT 1.0 Metre BGL
1500[ |
2000 |
Shallow Bore / Pit Log BORE No R6
Client: Break O'Day Council, StHelens, TAS Co-ords: (Approx) 41°20'16.2" S
Project: St Helens Aerodrome Runway Improvement Investigation 148° 17'4.7" E
Drill Type:  Multidrill - 225 mm Diameter Auger Fluid: Not Used Date Drilled:  26/09/2013 Bearing: Dip:
R.L: =~40m
Drilling Method: Rotary Auger (large Diameter) Logged by: WN
Date: 26/09/2013
3 Soil | Rock
— o)}
A2 e El | & of [l [sl2 o
% £ % £ Qo Material Description 8|8 é < o 05, Remarks
Sle & £l | & HEEEEHEPHEEE R
5 @ o H EEHE EEEE EE E B
= a O S|olic wlS|E|s|8|>|w| S

CLAYEY SAND: (SC) (CL): Dense brown clayey sand
with some silt and fine gravel to approx 8mm. Medium to
low plasticity. Moist. (Crushed Granite)

SAND: (SC) (CL): Dense greyish brown sand with silt and
500 some clay. Moist.

Assumed natural material below this depth.

SAND: (SC) (CL): Dense greyish brown to grey sand with silt
and some clay. Moist.

1000[ |
| BORE TERMINATED AT 1.0 Metre BGL
1500 :
2000[ |
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Shallow Bore / Pit Log BORE No R7
Client: Break O'Day Council, St Helens, TAS Co-ords: (Approx) 41°20'15.8" S
PI‘OjeCtZ St Helens Aerodrome Runway Improvement Investigation 148°17'8.7" E
Drill Type:  Multidrill - 225 mm Diameter Auger Fluid: Not Used Date Drilled:  26/09/2013 Bearing: Dip:
R.L: =40m
Drilling Method: Rotary Auger (large Diameter) Logged by: WN
Date: 26/09/2013
3 Soil Rock
R E| 2 J Tel Te .
sl o = 3 2 ]
el 8 £ ) Material Description 81813 8ls % Remarks
ol s 93 < <= 8| 28 2
2|2 e I HE R EE R
2 3 o 4 13 1 1 1 T S S
|| CLAYEY SAND: (SC) (CL): Dense brown clayey sand
with some silt and fine gravel to approx 8mm. Medium to
|| low plasticity. Moist. (Crushed Granite)
SAND: (SC) (CL): Dense greyish brown sand with silt and Assumed natural material below this depth.
500 | some clay. Moist.
SAND: (SC) (CL): Dense greyish brown to grey sand with silt
|| and some clay. Moist.
|| SAND: (SC) (CL): Dense dark brown to grey sand with gravel
- to 30mm and some clay and silt. Moist.
1000
|| SAND: (SC) (CL): Dense light brown sand clay and silt.
Moist.
|| BORE TERMINATED AT 1.2 Metre BGL
1500[ |
2000[ |
Shallow Bore / Pit Log BORE No R8
Client: Break O'Day Council, St Helens, TAS Co-ords: (Approx) 41°20'16.5" S
PI‘OjeCtZ St Helens Aerodrome Runway Improvement Investigation 148°17'12.6" E
Drill Type:  Multidrill - 225 mm Diameter Auger Fluid: Not Used Date Drilled:  26/09/2013 Bearing: Dip:
R.L: =40m
Drilling Method: Rotary Auger (large Diameter) Logged by: WN
Date: 26/09/2013
3 Soil Rock
R E| 2 J Tel Te .
=l o = 3 2 ]
el 8 £ ) Material Description 81813 8|8 % Remarks
] © = = 8| 28 2
=z ° 3 g HE N HEEEEEEE
o 3 a »|a] @
2 3 o 14 13 1 1 1 T S S

CLAYEY SAND: (SC) (CL): Dense brown clayey sand
with some silt and fine gravel to approx 8mm. Medium to
low plasticity. Moist. (Crushed Granite)

SAND: (SC) (CL): Very Dense greyish brown sand with weakly
cemented rock, silt and some clay. Moist.

Assumed natural material below this depth.

SAND: (SC) (CL): Dense greyish brown to grey sand with silt
and some clay. Moist.

SAND: (SC) (CL): Dense grey sand with silt and some clay.

Moist.
1000
BORE TERMINATED AT 1.0 Metre BGL
1500 |
2000 |
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Shallow Bore / Pit Log BORE No R9
Client: Break O'Day Council, St Helens, TAS Co-ords: (Approx) 41°20'16.2"S
PI'OjECtZ St Helens Aerodrome Runway Improvement Investigation 148°17'16.7 "E
Drill Type:  Multidrill - 225 mm Diameter Auger Fluid: Not Used Date Drilled:  26/09/2013 Bearing: Dip:
R.L: =40m
Drilling Method: Rotary Auger (large Diameter) Logged by: WN
Date: 26/09/2013
3 Soil Rock
= K] E| §) AR ERE =)
g E’ k] £ Q Material Description é 2|2 § % Remarks
1 B L < = 8 22 2
sz ° 2| g HEHEHEEREEEE
S [ e 3|5l E & 0| o|a| 2
= a (G} >|3|E| 5] > = >[w| =
|| CLAYEY SAND: (SC) (CL): Dense brown clayey sand
| with some silt and fine gravel to approx 8mm. Medium to
| low plasticity. Moist. (Crushed Granite)
|| SAND: (SC) (CL): Dense greyish brown sand with silt and Assumed natural material below this depth.
500 some clay. Moist.
|| SAND: (SC) (CL): Dense dark brown sand with silt
and some clay. Moist.
|| SAND: (SC) (CL): Dense grey sand with silt and some clay.
Moist.
1000[ |
|| BORE TERMINATED AT 1.0 Metre BGL
1500
2000[ |
Shallow Bore / Pit Log BORE No R10
Client: Break O'Day Council, St Helens, TAS Co-ords: (Approx) 41°20'16.8" S
Project: St Helens Aerodrome Runway Improvement Investigation 148° 17' 204" E
Drill Type:  Multidrill - 225 mm Diameter Auger Fluid: Not Used Date Drilled:  26/09/2013 Bearing: Dip:
R.L: =40m
Drilling Method: Rotary Auger (large Diameter) Logged by: WN
Date: 26/09/2013
3 Rock
|z < E| E’ F 8 2
2 E’ % £ Q Material Description § ] H HH o 05, Remarks
z|2 © gl | & HEEEHEEP gl £
2 o] 5 HEEE 8 @ &
= o (O] >|ojic|n]> =] Jwl =
|| CLAYEY SAND: (SC) (CL): Dense brown clayey sand
with some silt and fine gravel to approx 8mm. Medium to
|| low plasticity. Moist. (Crushed Granite)
|| Assumed natural material below this depth.
500 SAND: (SC) (CL): Very dense grey sand with silt and

some clay. Moist. Weathered Granite.

GRANITE: Moderately weathered coarse grained granite

BORE REFUSAL AT 0.9 Metre BGL

1500[ |

2000[ |
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Shallow Bore / Pit Log BORE No R 11
Client: Break O'Day Council, St Helens, TAS Co-ords: (Approx) 41°20'16.5" S
Project: St Helens Aerodrome Runway Improvement Investigation 148° 17'24.3" E
Drill Type:  Multidrill - 225 mm Diameter Auger Fluid: Not Used Date Drilled:  26/09/2013 Bearing: Dip:
R.L: =~40m
Drilling Method: Rotary Auger (large Diameter) Logged by: WN
Date: 26/09/2013
5 Soil Rock
. i 2 E| E’ 2 g o
21 £ g g i) Material Description 313 K aé, Remarks
ol s L rs <= g gl £
g ° 8| & EEEHEEEEEEEE
2 a 6] 218 MMSE w =
|| CLAYEY SAND: (SC) (CL): Dense brown clayey sand
| with some silt and fine gravel to approx 8mm. Medium to
| low plasticity. Moist. (Crushed Granite)
Assumed natural material below this depth.
500 SAND: (SC) (CL): Very dense grey sand with silt and
: some clay. Moist. Weathered Granite.
1000[ | - Becoming Very Dense
GRANITE: Moderately weathered coarse grained granite —.
1500 | BORE REFUSAL AT 1.4 Metre BGL
2000 |
Shallow Bore / Pit Log BORE No R12
Client: Break O'Day Council, St Helens, TAS Co-ords: (Approx) 41°20'17.3" S
Project: St Helens Aerodrome Runway Improvement Investigation 148° 17'28.1" E
Drill Type:  Multidrill - 225 mm Diameter Auger Fluid: Not Used Date Drilled:  26/09/2013 Bearing: Dip:
R.L: =~40m
Drilling Method: Rotary Auger (large Diameter) Logged by: WN
Date: 26/09/2013
5 Soil Rock
s o g |8 o Tel T o
] = gl 12| |8
21 £ g g Q Material Description HEEEH aé, Remarks
ol 5 o) = < 8 £
sz ° &l | g HEHEREEE 3
2 a 5] 4EREEMSE =

CLAYEY SAND: (SC) (CL): Dense brown clayey sand
with some silt and fine gravel to approx 8mm. Medium to
low plasticity. Moist. (Crushed Granite)

SAND: (SC) (CL): Dense greyish brown sand with silt and
500 some clay. Moist.

Assumed natural material below this depth.

SAND: (SC) (CL): Dense greyish brown to grey sand with silt
and some clay. Moist.

1000[ |

BORE TERMINATED AT 1.0 Metre BGL

1500 |

2000[ |

EAW Geo Services

3 The Upper Sanctuary Drive, Leonay, NSW, 2750
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BREAK O’DAY COUNCIL
St Helens Aerodrome Geotechnical Investigation

Shallow Bore / Pit Log BORE No T1
Client: Break O'Day Council, St Helens, TAS Co-ords: (Approx) 41°20'12.8" S
Project: St Helens Aerodrome Runway Improvement Investigation 148° 16' 51.6" E
Drill Type:  Multidrill - 225 mm Diameter Auger Fluid: Not Used Date Drilled:  26/09/2013 Bearing: Dip:
R.L: =40m
Drilling Method: Rotary Auger (large Diameter) Logged by: WN
Date: 26/09/2013
3 Soil Rock
i E| g g H o
else 2 £ Q Material Description HEHBE 05, Remarks
c| 5 53 = = s18l2] 8 g 2
=g ° gl | & HENEIHEES & §
2 o] 5 HEEE 8 @ &
= o [O] >|ojic|n]> =] | =
|| [ cLAYEY sanD: (SC) (CL): Dense brown clayey sand
|| with some silt and fine gravel. Moist. (Crushed Granite)
|| SAND: (SC) (CL): Dense dark brown tending to grey sand with Assumed natural material below this depth.
|| silt and some clay. Moist.
500 | Note: Test Location just off the edge of the
Taxiway paved - bitumen surface.
|| SAND: (SC) (CL): Dense yellowish grey sand with silt
|| and some clay. Moist.
1000[ |
|| BORE TERMINATED AT 1.0 Metre BGL
1500[ |
2000 |
Shallow Bore / Pit Log BORE No T2
Client: Break O'Day Council, St Helens, TAS Co-ords: (Approx) 41°20'14.3" S
PI'OjECtZ St Helens Aerodrome Runway Improvement Investigation 148° 16' 52.0" E
Drill Type:  Multidrill - 225 mm Diameter Auger Fluid: Not Used Date Drilled:  26/09/2013 Bearing: Dip:
R.L: =40m
Drilling Method: Rotary Auger (large Diameter) Logged by: WN
Date: 26/09/2013
3 Soil Rock
— o
- i ® £ S ol 18] g =
2l < £ £ Q Material Description EHEHEB % Remarks
ol s o = = 8 oo o
sl ° gl | g HE S HE R
5 @ o HEHER 3 ala| ©
= a (G} >|3|E|5]> = >[w| =
|| CLAYEY SAND: (SC) (CL): Dense brown clayey sand
|| with some silt and fine gravel. Moist. (Crushed Granite)
|| Assumed natural material below this depth.
|| SAND: (SC) (CL): Dense dark brown tending to grey sand with
500 | silt and some clay. Moist. Note: Test Location just off the edge of the
- Taxiway paved - bitumen surface.
|| Located near blue T/way Lights
1000[ |
|| BORE TERMINATED AT 1.0 Metre BGL
1500[ |
2000[ |
EAW Geo Services

3 The Upper Sanctuary Drive, Leonay, NSW, 2750
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BREAK O’DAY COUNCIL

St Helens Aerodrome Geotechnical Investigation

« I o Shallow Bore / Pit Log BORE No A1
Client: Break O'Day Council, St Helens, TAS Co-ords: (Approx) 41°20'12.2" S
Project: St Helens Aerodrome Runway Improvement Investigation 148° 16' 50.7" E
Drill Type:  Multidrill - 225 mm Diameter Auger Fluid: Not Used Date Drilled:  26/09/2013 Bearing: Dip:

R.L: =40m
Drilling Method: Rotary Auger (large Diameter) Logged by: WN
Date: 26/09/2013
3 ] Rock
Az e £ 9 g @
21 < 2 £ Material Description 8 K o GE, Remarks
ol S < gl <
=g ° g H SEEE s =
s o S 21513[2] lu =
BITUMEN: Approx 25 mm Bitumen paving Paving Generally in good condition
SANDY GRAVEL: Very dense grey sandy Gravel to nom70mm
with sandy clay and some silt and fine gravel. Moist.
500 SAND: (SC) (CL): Dense dark brown tending to grey sand with Assumed natural material below this depth.
|| silt and some clay. Moist.
1000[ |
|| BORE TERMINATED AT 1.0 Metre BGL
1500 |
2000[ |
Shallow Bore / Pit Log BORE No A2
Client: Break O'Day Council, St Helens, TAS Co-ords: (Approx) 41°20'11.2" S
Project: St Helens Aerodrome Runway Improvement Investigation 148° 16' 50.5" E
Drill Type:  Multidrill - 225 mm Diameter Auger Fluid: Not Used Date Drilled:  26/09/2013 Bearing: Dip:
R.L: =40m
Drilling Method: Rotary Auger (large Diameter) Logged by: WN
Date: 26/09/2013
3 Rock
. %, 2 E| §’ g 8 2
21 < £ £ Q Material Description 3 8 E Remarks
ol s o < = <
g ° N FEEEEEEE £
3 a o g 2[512)=] S
BITUMEN: Approx 25 mm Bitumen paving Paving Generally in good condition
SANDY GRAVEL: Very dense grey sandy Gravel to nom70mm
with sandy clay and some silt and fine gravel. Moist.
|| SAND: (SC) (CL): Dense dark brown tending to grey sand with Assumed natural material below this depth.
500 | silt and some clay. Moist.
1000[ |
|| BORE TERMINATED AT 1.0 Metre BGL
1500[ |
2000 |
EAW Geo Services

3 The Upper Sanctuary Drive, Leonay, NSW, 2750
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BREAK O’DAY COUNCIL

St Helens Aerodrome Geotechnical Investigation

« I o Shallow Bore / Pit Log BORE No A3
Client: Break O'Day Council, St Helens, TAS Co-ords: (Approx) 41°20'11.1" S
Project: St Helens Aerodrome Runway Improvement Investigation 148° 16' 53.4" E
Drill Type:  Multidrill - 225 mm Diameter Auger Fluid: Not Used Date Drilled:  26/09/2013 Bearing: Dip:

R.L: =40m
Drilling Method: Rotary Auger (large Diameter) Logged by: WN
Date: 26/09/2013
= Soil | Rock
|5 e B T T T o
Ll < ) E Qo Material Description 8lals K o GE, Remarks
ol s o < = 8 < <
=l2 ° gl | s HEEEEEEEEEHEE
3 a [ 218lE[512]515|2]5|5 S
|| SANDY GRAVEL: Very dense grey sandy Gravel to nom10mm Location drilled just off the edge of the paved
| with sandy clay and some silt and fine gravel. Moist. apron. Minimal Gravel encountered
s500[ |
|| SAND: (SC) (CL): Dense dark brown tending to grey sand with Assumed natural material below this depth.
|| silt and some clay. Moist.
1000[ |
|| BORE TERMINATED AT 1.0 Metre BGL
1500] |
2000[ |
Shallow Bore / Pit Log BORE No A4
Client: Break O'Day Council, St Helens, TAS Co-ords: (Approx) 41°20'12.0" S
Project: St Helens Aerodrome Runway Improvement Investigation 148° 16' 53.3" E
Drill Type:  Multidrill - 225 mm Diameter Auger Fluid: Not Used Date Drilled:  26/09/2013 Bearing: Dip:
R.L: =40m
Drilling Method: Rotary Auger (large Diameter) Logged by: WN
Date: 26/09/2013
5 Rock
. %, 2 E| §’ g 8 2
el 8 £ ) Material Description 8 & £ Remarks
o] B o3 < < > > £
=z ° g |2 HE EEEEEE E
2 a & 4 21a13|E] S
BITUMEN: Approx 25 mm Bitumen paving Paving Generally in good condition
SANDY GRAVEL: Very dense grey sandy Gravel to nom70mm
with sandy clay and some silt and fine gravel. Moist.
500 SAND: (SC) (CL): Dense dark brown tending to grey sand with Assumed natural material below this depth.
|| silt and some clay. Moist.
1000[ |
|| BORE TERMINATED AT 1.0 Metre BGL
1500[ |
2000[ |
EAW Geo Services

3 The Upper Sanctuary Drive, Leonay, NSW, 2750
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BREAK O’DAY COUNCIL
St Helens Aerodrome Geotechnical Investigation

« I o Shallow Bore / Pit Log BORE No A5
Client: Break O'Day Council, St Helens, TAS Co-ords: (Approx) 41°20'11.8" S
Project: St Helens Aerodrome Runway Improvement Investigation 148° 16' 52.0" E
Drill Type:  Multidrill - 225 mm Diameter Auger Fluid: Not Used Date Drilled:  26/09/2013 Bearing: Dip:

R.L: =40m
Drilling Method: Rotary Auger (large Diameter) Logged by: WN
Date: 26/09/2013
3 n Rock
A5 e € 9 g @
21 < 2 £ Material Description 8 K o E Remarks
ol S < gl <
slg e i g 2|88« gl 3
S o} 3 3 3| ol ©
S a > > = lw| =
BITUMEN: Approx 25 mm Bitumen paving Paving Generally in good condition
SANDY GRAVEL: Very dense grey sandy Gravel to nom70mm Located in middle of Apron area
with sandy clay and some silt and fine gravel. Moist.
500 SAND: (SC) (CL): Dense dark brown tending to grey sand with Assumed natural material below this depth.
|| silt and some clay. Moist.
1000[ |
|| BORE TERMINATED AT 1.0 Metre BGL
1500 |
2000[ |
EAW Geo Services

3 The Upper Sanctuary Drive, Leonay, NSW, 2750 Page 16



BREAK O’DAY COUNCIL
St Helens Aerodrome Geotechnical Investigation

10. Dynamic Cone Penetrometer Field Test Results

Dynamic Cone Test Log

Test Location No T1

~
Client: Break O'Day Council, St Helens, TAS Co-ords: (Approx) 41°20'12.8" S
Project: St Helens Aerodrome Runway Improvement Investigation 148° 16'51.6" E
Location Comments
Tested By: Warren Newell Taxiway edge adjacent to bore T1
Soil Description: Brown Silty Sand Moisture Content: ~ Moist (raining) Groundwater ? - not encountered
Depth Blows | Cum'tiv mm Calculated
/100mm| Sum of | penetrat'n CBR % Dynamic Cone Penetrometer Test
Blows | per Blow | per 100mm (AS 1289.6.3.2)
0 0 0 0 layer
100 1 1 100 2 50
200 5 6 20 10 »
300 5 11 20 10 o /
400 5 16 20 10 2 40
500 5 21 20 10 2 3 P
600 5 26 20 10 5 /
. 30
700 4 30 25 8 s /'
800 3 33 33 6 Z 25
900 3 36 33 6| | £ 5 v
7000 5 41 20 70 k] o
S 15
1100 6 47 17 13 £ /
1200 3 10 /
1300 5
1400 0o e
1600 e & 8 € 8 8 R 8 & 8 &
1700 . - -
1800 Depth of Penetration
1900 (mm)
2000
Calculated CBR% Values
TEST COMMENTS
14
1: Upper Surface loose becomes firm nearer 100mm 12 o
below surface. ° _ _ _ _ - _
E 10 — T T 1 —
2: Generally consistent strength to 500mm below 8 8
surface. - B
Q
5 6 A B B E ) - -
3: Lower strength between 500mm and 900mm 3
below surface generally in yellowish grey moist g 4 ||
clayey sand.
2 | | | | E— E— E— | |
o L U
0 100 200 300 400 500 600 700 800 900 1000
Depth of Peneration
(mm)
EAW Geo Services
3 The Upper Sanctuary Drive, Leonay, NSW, 2750 Page 17



BREAK O’DAY COUNCIL
St Helens Aerodrome Geotechnical Investigation

Dynamic Cone Test Log |Test Location No T2
~
Client: Break O'Day Council, St Helens, TAS Co-ords: (Approx) 41°20'14.3" S
Project: St Helens Aerodrome Runway Improvement Investigation 148° 16' 52.0" E
Location Comments
Tested By: Warren Newell Taxiway edge adjacent to bore T2
Soil Description: Brown Silty Sand Moisture Content: ~ Moist (raining) Groundwater ? - not encountered
Depth Blows | Cum'tiv mm Calculated
/100mm| Sum of | penetrat'n| CBR % Dynamic Cone Penetrometer Test
Blows | per Blow | per 100mm (AS 1289.6.3.2)
0 0 0 0 layer
100 1 1 100 2
200 5 6 20 10 40
300 4 10 25 8 35 »
400 7 17 14 15 g /
500 6 23 17 13 =30 /
600 6 29 17 13 S 25
700 6 35 17 13 6 /
800 Z 20
900 S /
7000 515 /
=]
1100 £ 10
1200 3 /
1300 5
1400 o J
1600 e & 8 § B8 8 R &8 8 8 2
1700 . - -
1800 Depth of Penetration
1900 (mm)
2000
Calculated CBR% Values
TEST COMMENTS
16
1: Upper Surface loose becomes firm nearer 100mm 14
below surface. . 12 By B B
X
4
2: Generally consistent strength below 300mm 3 10 ] 1 1
T
g 8 — 1 1 [
K}
3 6 e e et e
©
[$] 4 | ! |
2 I | | | | I E—
o L ‘
0 100 200 300 400 500 600 700 800 900 1000
Depth of Peneration
(mm)

EAW Geo Services
3 The Upper Sanctuary Drive, Leonay, NSW, 2750 Page 18



BREAK O’DAY COUNCIL
St Helens Aerodrome Geotechnical Investigation

Dynamic Cone Test Log |Test Location No R1
~
Client: Break O'Day Council, St Helens, TAS Co-ords: (Approx) 41° 20" 14.5" S
Project: St Helens Aerodrome Runway Improvement Investigation 148° 16'45.3" E
Location Comments
Tested By: Warren Newell Runway edge adjacent to bore R1
Soil Description: Brown Silty Sand Moisture Content: ~ Moist (raining) Groundwater ? - not encountered
Depth Blows | Cum'tiv mm Calculated
/100mm| Sum of | penetratn| CBR % Dynamic Cone Penetrometer Test
Blows | per Blow | per 100mm (AS 1289.6.3.2)
0 0 0 0 layer
100 1 1 100 2 60
200 4 5 25 8
300 6 11 17 13 —
400 6 17 17 13 £ 50
500 5 22 20 10 2 /
600 5 27 20 10 5 40
700 6 33 17 13 S /
800 6 39 17 13 Z 30
900 5 44 20 10 g /
1000 7 51 14 15 T 90
1100 5 56 20 10 g /,/
1200 8 10
1300 /
1400 0 .
1600 S &8 &8 § B8 ®8 R ® & & =2
1700 . - -
1800 Depth of Penetration
1900 (mm)
2000
Calculated CBR% Values
TEST COMMENTS
16
1: Upper Surface loose becomes firm nearer 100mm 14
below surface. . 12 11— 11—
X
4
2: Generally consistent strength below 200mm @10 — T 1 11—
3 s P
L}
3 6 — 1 4 1 11— -
©
O 4 I S B S N S S B O B B S B S S
2 I | | I | | I | | I | | I | |
o L ‘
0 100 200 300 400 500 600 700 800 900 1000
Depth of Penetration
(mm)

EAW Geo Services
3 The Upper Sanctuary Drive, Leonay, NSW, 2750 Page 19



BREAK O’DAY COUNCIL
St Helens Aerodrome Geotechnical Investigation

Dynamic Cone Test Log |Test Location No R3

~
Client: Break O'Day Council, St Helens, TAS Co-ords: (Approx) 41°20'14.9" S
Project: St Helens Aerodrome Runway Improvement Investigation 148° 16' 52.9" E

Tested By: Warren Newell

Soil Description: Brown Silty Sand

Moisture Content: ~ Moist (raining) Groundwater ? - not encountered

Location Comments
Runway edge adjacent to Bore R3

related to gravel or stones in profile.

Depth Blows | Cum'tiv mm Calculated
/100mm| Sum of | penetrat'n CBR % Dynamic Cone Penetrometer Test
Blows | per Blow | per 100mm (AS 1289.6.3.2)
0 0 0 0 layer
100 2 2 50 4
200 5 7 20 10 70
300 8 15 13 18 w 60 A
400 5 20 20 10 2 /
500 5 25 20 10 = 50
600 4 29 25 8l | /
700 6 35 17 13 G 40
800 7 42 14 15 z /
900 7 49 14 15 2 30
1000 8 57 13 18 & /
1100 6 63 17 13 g2 /
1200 =
1300 © 10
1400 0 /
1500 o ‘ o o ‘ o o o o o o o o o
1600 = &8 8 ¥ 8 8 R 8 &8 8 2
1700 . -
1800 Depth of Penetration
1900 (mm)
2000
Calculated CBR% Values
TEST COMMENTS
20
18 — —
1: Upper Surface loose becomes firm nearer 100mm
below surface. ° 16 — —
z 14 — [
2: Generally consistent strength below 200mm 8 12 1 1 1
T
3: At 500mm below surface profile changed to brown ‘3 10 B R
clayey sand. Strength increased with depth. § 8 — 1 1 1 [ 1 [
© 6 E— | — | | | -
4: Higher reading at 200mm below surface may be © 4 e

0 100

200 300 400 500 600 700 800 900 1000

Depth of Penetration
(mm)

EAW Geo Services

3 The Upper Sanctuary Drive, Leonay, NSW, 2750 Page 20



BREAK O’DAY COUNCIL
St Helens Aerodrome Geotechnical Investigation

Dynamic Cone Test Log |Test Location No R5
~
Client: Break O'Day Council, St Helens, TAS Co-ords: (Approx) 41°20'15.4" S
Project: St Helens Aerodrome Runway Improvement Investigation 148°17'0.9" E
Location Comments
Tested By: Warren Newell Runway edge ajacent to Bore R5.
Soil Description: Brown Silty Sand Moisture Content: ~ Moist (raining) Groundwater ? - not encountered
Depth Blows | Cum'tiv mm Calculated
/100mm| Sum of | penetrat'n| CBR % Dynamic Cone Penetrometer Test
Blows | per Blow | per 100mm (AS 1289.6.3.2)
0 0 0 0 layer
100 1 1 100 2
200 2 3 50 4 70
300 5 8 20 10 60 R
400 6 14 17 13 g /
(=]
500 5 19 20 10 o 50
600 6 25 17 13 5 /
700 6 31 17 13 g 40
800 6 37 17 1Bl | 2 /
900 6 43 17 13 230
1000 8 51 13 18| | & /
1100 9 60 11 20 g 20 /
1200 =
o
1300 10 /
1400 0 R
1600 e & 8 § B8 8 R &8 8 8 2
1700 . - -
1800 Depth of Penetration
1900 (mm)
2000
Calculated CBR% Values
TEST COMMENTS
25
1: Upper Surface loose becomes firm nearer 100mm 20 _
below surface. . ||
X —
4
2: Generally consistent strength below 200mm 3 15 .
g
&
S 10 —
K
©
o
5 E— ||
oLm [ |

0 100 200 300 400 500 600 700 800 900 1000

Depth of Penetration
(mm)

EAW Geo Services
3 The Upper Sanctuary Drive, Leonay, NSW, 2750 Page 21



BREAK O’DAY COUNCIL

St Helens Aerodrome Geotechnical Investigation

Dynamic Cone Test Log

Test Location No R7

~
Client: Break O'Day Council, St Helens, TAS Co-ords: (Approx) 41°20'15.8" S
Project: St Helens Aerodrome Runway Improvement Investigation 148°17'8.7" E

Tested By: Warren Newell

Soil Description: Brown Silty Sand Moisture Content:

Location Comments
Runway edge ajacent to Bore R7.

Moist (raining) Groundwater ? - not encountered

Depth Blows | Cum'tiv mm Calculated
/100mm| Sum of | penetratn| CBR % Dynamic Cone Penetrometer Test
Blows | per Blow | per 100mm (AS 1289.6.3.2)
0 0 0 0 layer
100 2 2 50 4
200 1 6 25 8 35
300 4 10 25 8 »
400 8 18 13 18 g 30
)
500 6 24 17 13 T 25
600 7 31 14 i = /
700|Bounce S 20
800 z /
900 S 15
1000 5 /
1100 g 10 /
1200 a 5
1300
1400 0
1600 € &8 8 8 8 8 R 8 8 8 8
1700 . - -
1800 Depth of Penetration
1900 (mm)
2000
Calculated CBR% Values
TEST COMMENTS
20
18 ——
1: Upper Surface loose becomes firm nearer 100mm 16
below surface. ° —
z 14
2: Bouncing on rock or very dense sand at 600mm. 8 12 Iy B
2 10 ]
©
S 8 —
O
g o 1
4 | | | | I | |
2 ﬂi B ] ] ]
0 T T T T T T T T T
0 100 200 300 400 500 600 700 800 900 1000
Depth of Penetration
(mm)

EAW Geo Services

3 The Upper Sanctuary Drive, Leonay, NSW, 2750
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BREAK O’DAY COUNCIL
St Helens Aerodrome Geotechnical Investigation

Dynamic Cone Test Log

Test Location No R9

~
Client: Break O'Day Council, St Helens, TAS Co-ords: (Approx) 41°20'16.2" S
Project: St Helens Aerodrome Runway Improvement Investigation 148°17'16.7 "E
Location Comments
Tested By: Warren Newell Runway edge ajacent to Bore R9..
Soil Description: Brown Silty Sand Moisture Content: ~ Moist (raining) Groundwater ? - not encountered
Depth Blows | Cum'tiv mm Calculated
/100mm| Sum of | penetratn| CBR % Dynamic Cone Penetrometer Test
Blows | per Blow | per 100mm (AS 1289.6.3.2)
0 0 0 0 layer
100 2 2 50 4
200 2 6 25 3 45
300 5 11 20 10 40 2
400 6 17 17 13 £ . /
(=]
500 6 23 17 13 = /
600 4 27 25 8 « 30
o
700 4 31 25 8 : /
o 25
300 5 36 20 10 z /
900 5 41 20 10 220 /
1000 T 15
=]
T o -
o
1300 5 o
1400 0 e
1600 S &8 &8 ¥ B8 ®8 R 88 &8 & ¢
1700 . - -
1800 Depth of Penetration
1900 (mm)
2000
Calculated CBR% Values
TEST COMMENTS
14
1: Upper Surface loose becomes firm nearer 100mm 12 1
below surface. e _ _ -
B 10 — —
0
© 3 — [ —
T
8
©
S 6 — =
L
S 4 St
2 i | | | | I | | | | I | |
0 T
0 100 200 300 400 500 600 700 800 900 1000
Depth of Penetration
(mm)

EAW Geo Services

3 The Upper Sanctuary Drive, Leonay, NSW, 2750
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BREAK O’DAY COUNCIL
St Helens Aerodrome Geotechnical Investigation

-
Dynamic Cone Test Log |Test Location No R10
~
Client: Break O'Day Council, St Helens, TAS Co-ords: (Approx) 41° 20'16.8" S
Project: St Helens Aerodrome Runway Improvement Investigation 148° 17' 204" E

Soil Description:

Tested By: Warren Newell

Brown Silty Sand

Location Comments
Runway edge ajacent to Bore R10.

Moisture Content:  Moist (raining) Groundwater ? - not encountered

Depth Blows | Cum'tiv mm Calculated
/100mm| Sum of | penetrat'n CBR %
Blows | per Blow | per 100mm
0 0 0 0 layer

100 1 1 100 2
200 4 5 25 8
300 6 11 17 13
400 5 16 20 10
500 4 20 25 8
600 4 24 25 8
700 4 28 25 8
800 5 33 20 10
900 4 37 25 8

1000

1100

1200

1300

1400

1500

1600

1700

1800

1900

2000

Cumulative No. of Blows

40
35
30
25
20
15
10

Dynamic Cone Penetrometer Test
(AS 1289.6.3.2)

o o o o o o o
o o o o o o o
N (3p) < o] © N~ [e9)

900
1000
1100

Depth of Penetration
(mm)

TEST COMMENTS

below surface.

2: Consistent strength from 200mm down

1: Upper Surface loose becomes firm nearer 100mm

Calculated CBR%

14

12

10

Calculated CBR% Values

100

200 300 400 500 600 700 800 900 1000

Depth of Penetration
(mm)

EAW Geo Services
3 The Upper Sanctuary Drive, Leonay, NSW, 2750 Page 24




BREAK O’DAY COUNCIL
St Helens Aerodrome Geotechnical Investigation

Dynamic Cone Test Log |Test Location No R11
~
Client: Break O'Day Council, St Helens, TAS Co-ords: (Approx) 41°20'16.5" S
Project: St Helens Aerodrome Runway Improvement Investigation 148°17'24.3" E
Location Comments
Tested By: Warren Newell Runway edge ajacent to Bore R11.
Soil Description: Brown Silty Sand Moisture Content: ~ Moist (raining) Groundwater ? - not encountered
Depth Blows | Cum'tiv mm Calculated
/100mm| Sum of | penetratn| CBR % Dynamic Cone Penetrometer Test
Blows | per Blow | per 100mm (AS 1289.6.3.2)
0 0 0 0 layer
100 2 2 50 4
200 2 6 25 8 45
300 5 11 20 10 40
400 5 16 20 10 2 35 /
500 6 22 17 13 = /
600 5 27 20 10 5 30
700 6 3 17 13 - pd
o 25
800 6 39 17 13 z /
900 _g 20 /
1000 T 15
=]
7200 E 10 e
o
1300 5 o
1400 0 e
1600 S &8 &8 ¥ B8 ®8 R 88 &8 & ¢
1700 . - -
1800 Depth of Penetration
1900 (mm)
2000
Calculated CBR% Values
TEST COMMENTS
14
1: Upper Surface loose becomes firm nearer 100mm 12 1
below surface. ° _ - _
210 — — T
2: Consistent strength from 200mm down 8 s
2
©
5 6 B ]
L
S 4 1 -
2 i | | | | | | | | I
0 T
0 100 200 300 400 500 600 700 800 900 1000
Depth of Penetration
(mm)

EAW Geo Services
3 The Upper Sanctuary Drive, Leonay, NSW, 2750 Page 25



BREAK O’DAY COUNCIL
St Helens Aerodrome Geotechnical Investigation

Dynamic Cone Test Log |Test Location No R12
~
Client: Break O'Day Council, St Helens, TAS Co-ords: (Approx) 41°20"17.3" S
Project: St Helens Aerodrome Runway Improvement Investigation 148°17'28.1" E
Location Comments
Tested By: Warren Newell Runway edge ajacent to Bore R12.
Soil Description: Brown Silty Sand Moisture Content: ~ Moist (raining) Groundwater ? - not encountered
Depth Blows | Cum'tiv mm Calculated
/100mm| Sum of | penetrat'n| CBR % Dynamic Cone Penetrometer Test
Blows | per Blow | per 100mm (AS 1289.6.3.2)
0 0 0 0 layer
100 1 1 100 2
200 3 7 33 6 80
300 4 8 25 8 70 2
7]
400 5 13 20 0] | ¢ /
500 8 21 13 18 = 60
600 13 34 8 31 S 50
700 14 48 7 34 e /
800 14 62 7 34 Z 40
900 10 72 10 23 S /
7000 g 30 /
=]
= i
o /
1300 10
1400 ol e
1600 e & 8 § B8 8 R &8 8 8 2
1700 . - -
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11. About This Geotechnical Report

As a client of a geotechnical engineer, you should know that site subsurface conditions might cause more

construction problems than any other factor. The Association of Engineering Firms (ASFE) firms

practicing in the Geosciences offers the following suggestions and observations to help you manage your

risks.

A Geotechnical Engineering Report is based on an Unique Set of Project Specific Factors

Your Geotechnical engineering report is based on a subsurface exploration plan designed to consider a set

of project specific conditions relevant to your site. These factors include the nature of the proposed

structures involved, the size and layout, and other improvements on the site such as access (temporary and

permanent), parking and other utilities. Added to this are additional risks imposed by the client through

access issues, financial constraints or other limitations. To help avoid costly problems, ask your

geotechnical engineer to evaluate factors that may change site conditions subsequent to the time of the

report. Additional work on a site may alter the conditions of the site that will severely impact on the

recommendations of the former report.

Unless your geotechnical engineer states otherwise you are advised not to use your geotechnical report

when:

e The nature of the proposed structure is altered, perhaps if the originally proposed parking building is
altered to be an office or a warehouse is to become a cool store.

e The size, layout, form or elevation of the proposed structure is altered.

e The location or site layout of the proposed structure is altered.

e  The property ownership changes.

e The report is to be applied to an adjacent site.

Our Company cannot accept responsibility for geotechnical problems that may occur if we are not
consulted after factors on site change subsequent to the report. Any alterations to site conditions and the
proposed work should be discussed with the Company’s geotechnical engineers.

Subsurface Conditions Can Change

A geotechnical engineering report is based on conditions that existed at the time of the subsurface
exploration. Construction decisions should not be based on geotechnical reports that may have been
affected by a lapse of time. We ask that you contact this office and speak with our geotechnical engineer
and ask if additional tests are advisable before any construction commences.

Additional tests may be required when the subsurface conditions on the site are affected by construction
operations, at or adjacent to the site, or by earthquake, changes in groundwater or natural events such as
floods or prolonged drought. Please advise this office of any such events.

Most Geotechnical Findings are Professional Judgements

Site exploration methods identify actual subsurface conditions only at the points where the samples are
taken. The data are extrapolated by the geotechnical engineer who then applies judgement to assist in

reaching an opinion about the overall subsurface conditions. The interface between materials may be more
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gradual or sudden than your report indicates. The actual conditions in areas not sampled may differ from
those predicted in the report. While nothing can be done to prevent such situations, you are asked to work
with the geotechnical engineer to help minimise the impact of these situations. We recommend that you
retain our Company to observe construction and offer advice where required.

The Report’s Recommendations Can Only Be Preliminary

The construction recommendations included in this report are preliminary, because they are based on the
assumption that conditions revealed through the investigation are indicative of actual conditions throughout
the site. Because actual subsurface conditions can be discerned only during earthwork, the Company
geotechnical engineer should be retained to observe actual conditions and to offer advice in finalising
recommendations. Only the geotechnical engineer who prepared this report is fully familiar with the
background information needed to determine the report recommendations are valid. The geotechnical
engineer is also able to determine whether or not the contractor is abiding by the applicable
recommendations.

The geotechnical engineer who prepared your report cannot assume liability for the adequacy of the
report’s recommendations if another party is retained to observe construction.

Geotechnical Services Are Performed For A Specific Purpose and Persons.

Consulting geotechnical engineers prepare reports to meet specific needs to specific individuals. A report
prepared for a civil engineer may not be adequate for a construction contractor or even another civil
engineer. Unless specifically indicated, this report has been prepared for you and expressly for the purpose
you indicated. No one other than you should apply this report for its intended purpose without first
conferring with the geotechnical engineer. No party should apply this report for any purpose other than that
originally contemplated without first conferring with the geotechnical engineer.

Geoenvironmental Concerns Are Not an Issue

Your geotechnical engineering report is not likely to relate any findings, conclusions or recommendations
to any environmental issues such as contamination or site remediation. A separate report must be

commissioned for this purpose.
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12. Laboratory Test Certificates (SGS)
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SGS Australia Pty Ltd

SGS TEST CERTIFICATE

This document is issued by the Company subject Im tl:\s Gensral C?ndmnns oé serv‘;ce (ww‘w SgS. cnm/!ebr‘m; sn?‘ conditions.htm). Attention is drawn to the limitations PO BOX GtsrﬁtAlnggg d'\r/: g dl\(!iixWS%Pelst
f liability, indemnification and jurisdictional issues established therein. y
chris.lloyd@sgs.com T CommpaS TAITSS B8 o f e erveman arty At vy he ot o henes tone.§ . The. "é:ﬁ;‘:ﬁ;’S‘TD“é"!S;?é‘é‘;’.“hﬁt}"f?‘.?ﬁ?ﬁéﬁiﬁ\"a’iﬂiﬁi Alexandria NSW 2015
ABN: 44 000 964 278 document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. Any unauthorized alteration,
ph: +61 (0)2 8594 0481 forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
fx: +61 (0)2 8594 0499
Client: EAW Geo Services Client Job No:
Order No: Project: St Helens
Tested Date: 22/10/2013 Location:
SGS Job Number: 13-32-581 Sample No: 13-AC-4590
Lab: Alexandria CMT Sample ID: Runway West - Surface T0O01

Moisture Content of a Soil
AS 1289.2.1.1

. GRAVELLY
Sample Description:
SAND:brown/grey
Moisture Content: 10.5%

Note: Sample supplied by client.

Approved Signatory: Dﬁ’ﬁ (Aaron Lacey.Operations Supervisor) Date: 23/10/2013

Accredited for compliance with ISO/IEC 17025

N Site No.: 2418
KAt Cert No.: 13-AC-4590-AN010
Accreditation No.: 2418 Form No.PF-AU-INDCMT-GEN-AN-010 Page: 1 of 1

Client Address: 3 The Upper Sanctuary Drive Leonay NSW 2750



SGS

TEST CERTIFICATE

This document is issued by the Company subject to its General Conditions of Service
(www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations of liability, indemnification and

SGS Australia Pty Ltd
Unit 15, 33 Maddox Street

jurisdictional issues established therein. (PO Box 6432)
Alexandria NSW 2015
This document is to be treated as an original within the meaning of UCP 600. Any holder of this document is advised Australia
ABN 44 000 964 278 that information contained hereon reflects the Company's findings at the time of its intervention only and within the limits
ph: +61 (0)2 8594 0481 of client's instructions, if any. The company's sole responsibility it to its client and this document does not exonerate
fax: +61 (0)2 8594 0499 parties to a transaction from exercising all their rights and obligations under the transaction documents. Any
unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders
may be prosecuted to the fullest extent of the law.
Client: EAW Geo Services
Address: Unit 32 Pullman PlaceEmu Plains NSW 2750
Project: St Helens
Location:
Test Method: AS 1289 3.6.1
Job Number: 13-32-581 Lab Number: 13-AC-4590
Sample Source: Runway West - Surface TOO1 Date Tested: 17/10/2013
Sampled By: Client Checked By: JL
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sieve aperture mm
Clay Silt Sand Gravel
Sample Description: GRAVELLY SAND:brown/grey
Sieve Size (mm) % Passing Sieve Size (mm) % Passing
150.0 1.18 47
75.0 0.600 33
63.0 0.425 28
53.0 0.300 23
37.5 100 0.150 17
26.5 99 0.075 13
19.0 99 0.050
13.2 98 0.020
9.5 96 0.010
6.7 93 0.005
4.75 83 0.002
2.36 66
Hydrometer Type: N/A
Dispersant Type: N/A
Pretreatment:
Loss on Pretreatment: None
Remarks:
Approved Signatory: @““”“ Q’Z'ﬂ Aaron Lacey Date:  18/10/2013
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SGS Australia Pty Ltd

SGS TEST CERTIFICATE

This document is issued by the Company sub]ec! 10 its General Conditions of Service (www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations PO Box 6432. Alexand”a NSW 2015
of liabilty, indemnification and jurisdictional issues established therein. Unit 15, 33 Maddox Street
chris.lloyd@sgs.com T CommpaS TAITSS B8 o f e erveman arty At vy he ot o henes tone.§ . The. "é:ﬁ;‘:ﬁ;’S‘TL‘\é"fS;?é‘é‘;’.“h‘ﬁt’y"f?'.?ﬁ?shéﬁiﬁ\"a’iﬂiﬁi Alexandria NSW 2015
ABN: 44 000 964 278 document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. Any unauthorized alteration,
ph: +61 (0)2 8594 0481 forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
fx: +61 (0)2 8594 0499
Client: EAW Geo Services Client Job No:
Order No: Project: St Helens
Tested Date: 21/10/2013 Location:
SGS Job Number: 13-32-581 Sample No: 13-AC-4591
Lab: Alexandria CMT Sample ID: Runway West - Basecourse T002

Moisture Content of a Soil
AS 1289.2.1.1

. GRAVELLY
Sample Description:
SAND:brown/grey
Moisture Content: 5.5%

Note: Sample supplied by client.

Approved Signatory: Dﬁ’ﬁ (Aaron Lacey.Operations Supervisor) Date: 23/10/2013

Accredited for compliance with ISO/IEC 17025

N Site No.: 2418
KAt Cert No.: 13-AC-4591-AN010
Accreditation No.: 2418 Form No.PF-AU-INDCMT-GEN-AN-010 Page: 1 of 1

Client Address: 3 The Upper Sanctuary Drive Leonay NSW 2750



SGS

TEST CERTIFICATE

This document is issued by the Company subject to its General Conditions of Service

(www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations of liability, indemnification and

SGS Australia Pty Ltd
Unit 15, 33 Maddox Street

jurisdictional issues established therein. (PO Box 6432)
Alexandria NSW 2015
This document is to be treated as an original within the meaning of UCP 600. Any holder of this document is advised Australia
ABN 44 000 964 278 that information contained hereon reflects the Company's findings at the time of its intervention only and within the limits
ph: +61 (0)2 8594 0481 of client's instructions, if any. The company's sole responsibility it to its client and this document does not exonerate
fax: +61 (0)2 8594 0499 parties to a transaction from exercising all their rights and obligations under the transaction documents. Any
unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders
may be prosecuted to the fullest extent of the law.
Client: EAW Geo Services
Address: Unit 32 Pullman PlaceEmu Plains NSW 2750
Project: St Helens
Location:
Test Method: AS 1289 3.6.1
Job Number: 13-32-581 Lab Number: 13-AC-4591
Sample Source: Runway West - Basecourse T002 Date Tested: 16/10/2013
Sampled By: Client Checked By: JL
100 o e
90 // -~
80 /
. /
60
on
g
«@ 50
% /
o
N 40 /
30 /
/(
20
/’/
10 N
0
0.001 0.010 0.100 1.000 10.000 100.000
sieve aperture mm
Clay Silt Sand Gravel
Sample Description: GRAVELLY SAND:brown/grey
Sieve Size (mm) % Passing Sieve Size (mm) % Passing
150.0 1.18 70
75.0 0.600 46
63.0 0.425 38
53.0 0.300 28
37.5 0.150 15
26.5 0.075 11
19.0 0.050
13.2 100 0.020
9.5 929 0.010
6.7 99 0.005
4.75 96 0.002
2.36 88
Hydrometer Type: N/A
Dispersant Type: N/A
Pretreatment:
Loss on Pretreatment: None
Remarks:
Approved Signatory: @@»- Dé"ﬁ Aaron Lacey Date:  18/10/2013
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SGS TEST CERTIFICATE e e o

PO Box 6432 Alexandria NSW 2015

This document s lssued by the Company subjectto = General Condiions of Service (www:sgs.comfierms_and_cand ians.him). Aenilon is drawn to the mitations

of liability, indemnification and jurisdictional issues established therein. Unit 15, 33 Maddox Street
chris.lloyd@sgs.com T CommpaS TAITSS B8 o f e erveman arty At vy he ot o henes tone.§ . The. "é:ﬁ;‘:ﬁ;’S‘Zi\é"IS;?é‘é‘;’.“hﬁt}”f?‘.?ﬁ?ﬁéﬁiﬁ?a’iﬂiﬁi Alexandria NSW 2015
ABN: 44 000 964 278 document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. Any unauthorized alteration,
ph: +61 (0)2 8594 0481 forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
fx: +61 (0)2 8594 0499
Client: EAW Geo Services Client Job No:
Order No: Project: St Helens
Tested Date: 23/10/2013 Location:
SGS Job Number: 13-32-581 Sample No: 13-AC-4591
Lab: Alexandria CMT Sample ID: Runway West - Basecourse T002

California Bearing Ratio of a Soil
AS 1289.6.1.1 - Standard Compactive Effort

I GRAVELLY
Sample Description:
SAND:brown/grey
CBR at 2.5mm: 25
CBR at 5.0mm 30

Sample Data

Compaction Specification: 100% MDD at 100% OMC

Maximum Dry Density: 2.05t/m3
Optimum Moisture Content: 8.9
Mass of Surcharges: 4.5kg
Period of Soaking: 4 Days

Sample Preparation

Dry Density - Before

Soaking: 2.05t/m3

Dry Density - After Soaking: 2.05t/m3

Percent Oversize - 19.0mm

Sieve: 0%
Excluded

Moisture Content - Before

Soaking: 8.8%

Laboratory Density Ratio: 100%

Laboratory Moisture Ratio: 99%

Moisture Content - After Soaking

Top 30mm of Specimen: 8.6%
Remainder of Specimen: 8.8%

Swell of Specimen After

Soaking: 0.0%
Compactive Effort: Standard - AS 1289.5.1.1

Note: Sample supplied by client.

Approved Signatory: Oéﬂ (Aaron Lacey.Operations Supervisor) Date: 23/10/2013
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PO Box 6432 Alexandria NSW 2015

This document is issued by the Company sub]ec'! I;Il; ;TI 'ge‘ﬂsrea}l" f‘:‘?‘g::‘!g‘n: r?\; JSue”r;/A?; ,ﬁ,msiﬂi :ner;\‘/;ebr‘g;e:rm;;?‘dmuns htm). Attention is drawn to the limitations un it 1 5’ 33 Ma d dOX Street
chris.lloyd@sgs.com This document is to be treated as an original within the meaning of UCP 600. Any holder of this document is to be advised that information contained hereon reflects Alexandria NSW 2015
ABN- 44 0%’3, 4 2s e Sooe ol Sxanora pariad 0 ramsachon Hom oxereianG all e ighs and olgatans Undr e "i‘;?;’&%ii'ﬁm'?‘i"”:ﬁ’y“‘Lynlfu‘.‘ﬁéﬁ?zil;*;!;z‘iéﬁ‘s

ph: +61 (0)2 8594 0481 forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

fx: +61 (0)2 8594 0499

Client: EAW Geo Services Client Job No:

Order No: Project: St Helens

Tested Date: 22/10/2013 Location:

SGS Job Number: 13-32-581 Sample No: 13-AC-4591

Lab: Alexandria CMT Sample ID: Runway West - Basecourse T002

Dry Density / Moisture Content Relation of a Soil
AS 1289.5.1.1 - Standard Compactive Effort
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Sample Description: GRAVELLY
SAND:brown/grey
Maximum Dry Density: 2.05t/m3
Optimum Moisture Content: 9.0%
Percent Oversize: 0%
Sieve Size: 19.0mm
Note: Sample supplied by client.
Approved Signatory: DZM\? (Aaron Lacey.Operations Supervisor) Date: 23/10/2013
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SGS Australia Pty Ltd

SGS TEST CERTIFICATE

This document is issued by the Company sub]ec! 10 its General Conditions of Service (www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations PO Box 6432. Alexand”a NSW 2015
of liabilty, indemnification and jurisdictional issues established therein. Unit 15, 33 Maddox Street
chris.lloyd@sgs.com T CommpaS TAITSS B8 o f e erveman arty At vy he ot o henes tone.§ . The. "é:ﬁ;‘:ﬁ;’S‘Zi‘\é"IS;?é‘é‘;’.“hﬁt}"f?‘.?ﬁ?ﬁéﬁiﬁ\"a’iﬂiﬁi Alexandria NSW 2015
ABN: 44 000 964 278 document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. Any unauthorized alteration,
ph: +61 (0)2 8594 0481 forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
fx: +61 (0)2 8594 0499
Client: EAW Geo Services Client Job No:
Order No: Project: St Helens
Tested Date: 22/10/2013 Location:
SGS Job Number: 13-32-581 Sample No: 13-AC-4592
Lab: Alexandria CMT Sample ID: Runway East - Surface T003

Moisture Content of a Soil
AS 1289.2.1.1

Sample Description: GRAVELLY SAND:brown

Moisture Content: 7.8%

Note: Sample supplied by client.

Approved Signatory: Dﬁ’ﬁ (Aaron Lacey.Operations Supervisor) Date: 23/10/2013

Accredited for compliance with ISO/IEC 17025

N Site No.: 2418
KAt Cert No.: 13-AC-4592-AN010
Accreditation No.: 2418 Form No.PF-AU-INDCMT-GEN-AN-010 Page: 1 of 1

Client Address: 3 The Upper Sanctuary Drive Leonay NSW 2750



SGS

TEST CERTIFICATE

This document is issued by the Company subject to its General Conditions of Service
(www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations of liability, indemnification and
jurisdictional issues established therein.

SGS Australia Pty Ltd
Unit 15, 33 Maddox Street
(PO Box 6432)
Alexandria NSW 2015

This document is to be treated as an original within the meaning of UCP 600. Any holder of this document is advised Australia
ABN 44 000 964 278 that information contained hereon reflects the Company's findings at the time of its intervention only and within the limits
ph: +61 (0)2 8594 0481 of client's instructions, if any. The company's sole responsibility it to its client and this document does not exonerate
fax: +61 (0)2 8594 0499 parties to a transaction from exercising all their rights and obligations under the transaction documents. Any
unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders
may be prosecuted to the fullest extent of the law.
Client: EAW Geo Services
Address: Unit 32 Pullman PlaceEmu Plains NSW 2750
Project: St Helens
Location:
Test Method: AS 1289 3.6.1
Job Number: 13-32-581 Lab Number: 13-AC-4592
Sample Source: Runway East - Surface T003 Date Tested: 17/10/2013
Sampled By: Client Checked By: JL
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Sample Description: GRAVELLY SAND:brown
Sieve Size (mm) % Passing Sieve Size (mm) % Passing
150.0 1.18 48
75.0 0.600 33
63.0 0.425 28
53.0 100 0.300 24
37.5 99 0.150 17
26.5 99 0.075 13
19.0 98 0.050
13.2 97 0.020
9.5 96 0.010
6.7 92 0.005
4.75 83 0.002
2.36 64
Hydrometer Type: N/A
Dispersant Type: N/A
Pretreatment:
Loss on Pretreatment: None
Remarks:
Approved Signatory: @\w %«7 Aaron Lacey Date:  18/10/2013
R W\, .
s\\\\ﬁ\-///?’z A Accredited for Compliance with ISO/IEC 17025
Sg~—— — =
jlac=wrA NATA
3
N -

AR
\ccreditation No. 2418

PF-(AU)-[IND(MTE)]-(GEN)-RPT-692.VER1.20.07.2012 — Page 1 of 1
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PO Box 6432 Alexandria NSW 2015

This document s lssued by the Company subjectto = General Condiions of Service (www:sgs.comfierms_and_cand ians.him). Aenilon is drawn to the mitations

of liability, indemnification and jurisdictional issues established therein. Unit 15, 33 Maddox Street
chris.lloyd@sgs.com T CommpaS TAITSS B8 o f e erveman arty At vy he ot o henes tone.§ . The. "é:ﬁ;‘:ﬁ;’éZ’“L‘\é"IS;?é‘é‘?.“hﬁ(}"f?‘.?ﬁ?ﬁéﬁiﬁ?a’iﬂiﬁi Alexandria NSW 2015
ABN: 44 000 964 278 document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. Any unauthorized alteration,
ph: +61 (0)2 8594 0481 forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
fx: +61 (0)2 8594 0499
Client: EAW Geo Services Client Job No:
Order No: Project: St Helens
Tested Date: 23/10/2013 Location:
SGS Job Number: 13-32-581 Sample No: 13-AC-4592
Lab: Alexandria CMT Sample ID: Runway East - Surface T003

California Bearing Ratio of a Soil
AS 1289.6.1.1 - Standard Compactive Effort

Sample Description: GRAVELLY SAND:brown
CBR at 2.5mm: 10
CBR at 5.0mm 12

Sample Data

Compaction Specification: 100% MDD at 100% OMC

Maximum Dry Density: 2.03t/m3
Optimum Moisture Content: 10.0
Mass of Surcharges: 4.5kg
Period of Soaking: 4 Days

Sample Preparation

Dry Density - Before

Soaking: 2.04t/m3

Dry Density - After Soaking: 2.04t/m3

Percent Oversize - 19.0mm

Sieve: 2%
Excluded

Moisture Content - Before

Soaking: 10.2%

Laboratory Density Ratio: 101%

Laboratory Moisture Ratio: 102%

Moisture Content - After Soaking

Top 30mm of Specimen: 9.9%

Remainder of Specimen: 10.0%

Swell of Specimen After
Soaking: 0.0%
Compactive Effort: Standard - AS 1289.5.1.1

Note: Sample supplied by client.

Approved Signatory: Viﬂ (Aaron Lacey.Operations Supervisor) Date: 23/10/2013
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PO Box 6432 Alexandria NSW 2015
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ABN: 44 000 964 278 document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. Any unauthorized alteration,

ph: +61 (0)2 8594 0481 forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

fx: +61 (0)2 8594 0499

Client: EAW Geo Services Client Job No:

Order No: Project: St Helens

Tested Date: 18/10/2013 Location:

SGS Job Number: 13-32-581 Sample No: 13-AC-4592

Lab: Alexandria CMT Sample ID: Runway East - Surface T003

Dry Density / Moisture Content Relation of a Soil
AS 1289.5.1.1 - Standard Compactive Effort
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Moisture Content (%)
Sample Description: GRAVELLY SAND:brown
Maximum Dry Density: 2.03t/m3
Optimum Moisture Content: 10.0%
Percent Oversize: 2%
Sieve Size: 19.0mm
Note: Sample supplied by client.
Approved Signatory: Dﬁ/ﬁ (Aaron Lacey.Operations Supervisor) Date: 23/10/2013
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Client: EAW Geo Services Client Job No:
Order No: Project: St Helens
Tested Date: 22/10/2013 Location:
SGS Job Number: 13-32-581 Sample No: 13-AC-4593
Lab: Alexandria CMT Sample ID: Runway East - Basecourse T004

Moisture Content of a Soil
AS 1289.2.1.1

GRAVELLY SILTY
SAND:brown/grey

Moisture Content: 5.9%

Sample Description:

Note: Sample supplied by client.

Approved Signatory: Dﬁ’ﬁ (Aaron Lacey.Operations Supervisor) Date: 23/10/2013
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PARTICLE SIZE DISTRIBUTION

Client: EAW Geo Services
Address: 3 The Upper Sanctuary Drive Leonay NSW 2750
Project: St Helens
Location:
Test Method: AS 1289 3.6.1/3
Job Number: 13-32-581 Lab Number: 13-AC-4593
Sample Source: Runway East - Basecourse T004 Date Tested: 8/11/2013
Sampled By: Cient Checked By: JL
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| Clay | Silt Sand Gravel
Sample Description: GRAVELLY SAND:grey/brown
Sieve Size (mm) % Passing Sieve Size (mm) % Passing
150.0 1.18 65
75.0 0.600 45
63.0 0.425 40
53.0 0.300 34
37.5 0.150 27
26.5 0.075 24
19.0 0.050 20
13.2 100 0.020 16
9.5 99 0.010 14
6.7 98 0.005 10
4.75 97 0.002 8
2.36 86
Hydrometer Type: ASTM 152H
Dispersant Type: Sodium Hexametaphosphate
Pretreatment: None
Loss on Pretreatment: None
Remarks: .
Approved Signatory: @ ' Chris Lloyd Date: 18/11/2013
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SGS Australia Pty Ltd
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Client: EAW Geo Services Client Job No:
Order No: Project: St Helens
Tested Date: 23/10/2013 Location:
SGS Job Number: 13-32-581 Sample No: 13-AC-4593
Lab: Alexandria CMT Sample ID: Runway East - Basecourse T004

California Bearing Ratio of a Soil
AS 1289.6.1.1 - Standard Compactive Effort

I GRAVELLY SILTY
Sample Description:
SAND:brown/grey
CBR at 2.5mm: 20
CBR at 5.0mm 25

Sample Data

Compaction Specification: 100% MDD at 100% OMC

Maximum Dry Density: 2.08t/m3
Optimum Moisture Content: 8.9
Mass of Surcharges: 4.5kg
Period of Soaking: 4 Days

Sample Preparation

Dry Density - Before
Soaking: 2.06t/m3

Dry Density - After Soaking:

Percent Oversize - 19.0mm

Sieve: 0%
Excluded

Moisture Content - Before

Soaking: 9.1%

Laboratory Density Ratio: 99%

Laboratory Moisture Ratio: 102%

Moisture Content - After Soaking

Top 30mm of Specimen: 8.9%
Remainder of Specimen: 8.8%

Swell of Specimen After

Soaking:

Compactive Effort: Standard - AS 1289.5.1.1

Note: Sample supplied by client.

Approved Signatory: Oéﬂ (Aaron Lacey.Operations Supervisor) Date: 23/10/2013
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Client:

Order No:

Tested Date:
SGS Job Number:

Lab:

Approved Signatory:

TEST CERTIFICATE SGS Australia Pty Ltd

PO Box 6432 Alexandria NSW 2015

This document is issued by the Company subject to its General Conditions of Service (www.sgs.com/terms_and_conditions.him). Attention is drawn to the limitations -
of liability, indemnification and jurisdictional issues established therein. Unit 15, 33 Maddox Street
This document is to be treated as an original within the meaning of UCP 600. Any holder of this document is to be advised that information contained hereon reflects Alexandria NSW 2015

the Company's findings at the time of its intervention only and within the limits of clients instructions, if any. The Company’s sole responsibiliy is to its Client and this
document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. Any unathorized alteration,
forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

EAW Geo Services Client Job No:
Project: St Helens
23/10/2013 Location:
13-32-581 Sample No: 13-AC-4593
Alexandria CMT Sample ID: Runway East - Basecourse T004

Dry Density / Moisture Content Relation of a Soil
AS 1289.5.1.1 - Standard Compactive Effort

2.10
2.09
2.08
2.07
2.06
2.05
2.04
2.03
2.02
2.01
2.00
1.99
1.55
1.97
1.96
1.95
1.94
1.93
1.2

Dry Density (t/m7)

4 5 3 7 ] 9 10 11

Moisture Content (%)

Sample Description: GRAVELLY SILTY
SAND:brown/grey

Maximum Dry Density: 2.08t/m3
Optimum Moisture Content: 9.0%
Percent Oversize: 0%

Sieve Size: 19.0mm

Note: Sample supplied by client.

Déw\? (Aaron Lacey.Operations Supervisor) Date: 23/10/2013
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Client: EAW Geo Services Client Job No:
Order No: Project: St Helens
Tested Date: 21/10/2013 Location:
SGS Job Number: 13-32-581 Sample No: 13-AC-4594
Lab: Alexandria CMT Sample ID: Taxi-way - Basecourse TO05

Moisture Content of a Soil
AS 1289.2.1.1

SILTY GRAVELLY
SAND:brown

Moisture Content: 10.8%

Sample Description:

Note: Sample supplied by client.

Approved Signatory: Dﬁ’ﬁ (Aaron Lacey.Operations Supervisor) Date: 23/10/2013
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SGS TEST CERTIFICATE

SGS Australia Pty Ltd

This document is issued by the Company sub]ec! 10 its General Conditions of Service (www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations PO Box 6432. Alexand”a NSW 2015
of liability, indemnification and jurisdictional issues established therein. Unit 15, 33 Maddox Street
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Client: EAW Geo Services Client Job No:
Order No: Project: St Helens
Tested Date: 23/10/2013 Location:
SGS Job Number: 13-32-581 Sample No: 13-AC-4594
Lab: Alexandria CMT Sample ID: Taxi-way - Basecourse TO05

Atterberg Limits (1 Point Casagrande Method with Linear Shrinkage)

AS 1289.3.1.2,3.2.1,3.3.1,3.4.1

Sample Description: SILTY GRAVELLY
SAND:brown

Liquid Limit: 24%

Plastic Limit: 16%

Plasticity Index: 8%

History of Sample: Air-Dried

Method of Preparation: Dry-Sieved

Linear Shrinkage: 5.5%

Length of Mould: 125mm

Dry State: Linear

Note: Sample supplied by client.

Approved Signatory: Ozﬂ (Aaron Lacey.Operations Supervisor) Date: 24/10/2013
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PARTICLE SIZE DISTRIBUTION

Client: EAW Geo Services
Address: 3 The Upper Sanctuary Drive Leonay NSW 2750
Project: St Helens
Location:
Test Method: AS 1289 3.6.1/3
Job Number: 13-32-581 Lab Number: 13-AC-4594
Sample Source: Taxi-way - Basecourse T005 Date Tested: 8/11/2013
Sampled By: Client Checked By: JL
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Sample Description: SILTY SANDY GRAVEL:brown

Sieve Size (mm) % Passing Sieve Size (mm) % Passing

150.0 1.18 50
75.0 0.600 41
63.0 100 0.425 37
53.0 99 0.300 33
375 95 0.150 26
26.5 86 0.075 22
19.0 81 0.050 20
13.2 78 0.020 15
9.5 74 0.010 12
6.7 71 0.005 10
4.75 67 0.002 7
2.36 59

Hydrometer Type: ASTM 152H

Dispersant Type: Sodium Hexametaphosphate

Pretreatment: None

Loss on Pretreatment: None

Remarks:

Approved Signatory: &7‘ Chris Lloyd Date: 18/11/2013
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This document s lssued by the Company subjectto = General Condiions of Service (www:sgs.comfierms_and_cand ians.him). Aenilon is drawn to the mitations
of liability, indemnification and jurisdictional issues established therein.

SGS Australia Pty Ltd
PO Box 6432 Alexandria NSW 2015
Unit 15, 33 Maddox Street

Alexandria NSW 2015

SGS

chris.lloyd@sgs.com
ABN: 44 000 964 278
ph: +61 (0)2 8594 0481
fx: +61 (0)2 8594 0499

This document is to be treated as an original within the meaning of UCP 600. Any holder of this document s to be advised that information contained hereon reflects
the Company's findings at the time of its intervention only and within the limits of clients instructions, if any. The Company’s sole responsibiliy is to its Client and this
document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. Any unauthorized alteration,

forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

Client: EAW Geo Services Client Job No:

Order No: Project: St Helens

Tested Date: 23/10/2013 Location:

SGS Job Number: 13-32-581 Sample No: 13-AC-4594

Lab: Alexandria CMT Sample ID: Taxi-way - Basecourse TO05

California Bearing Ratio of a Soil
AS 1289.6.1.1 - Standard Compactive Effort

- SILTY GRAVELLY
Sample Description:
SAND:brown
CBR at 2.5mm: 9
CBR at 5.0mm 13

Sample Data

Compaction Specification:

100% MDD at 100% OMC

Maximum Dry Density: 2.00t/m3

Optimum Moisture Content: 10.5

Mass of Surcharges: 4.5kg

Period of Soaking: 4 Days

Sample Preparation

Dry Density - Before

Soaking: 1.99t/m3

Dry Density - After Soaking: 1.99t/m3

Percent Oversize - 19.0mm

Sieve: 19%
Excluded

Moisture Content - Before

Soaking: 10.9%

Laboratory Density Ratio: 100%

Laboratory Moisture Ratio: 104%

Moisture Content - After Soaking

Top 30mm of Specimen: 11.2%

Remainder of Specimen: 10.7%

Swell of Specimen After

Soaking: 0.0%

Compactive Effort:

Standard - AS 1289.5.1.1

Note: Sample supplied by client.

Approved Signatory:

Oéﬂ (Aaron Lacey.Operations Supervisor)

Date: 23/10/2013
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fx: +61 (0)2 8594 0499

Client: EAW Geo Services Client Job No:

Order No: Project: St Helens

Tested Date: 22/10/2013 Location:

SGS Job Number: 13-32-581 Sample No: 13-AC-4594

Lab: Alexandria CMT Sample ID: Taxi-way - Basecourse TO05

Dry Density / Moisture Content Relation of a Soil
AS 1289.5.1.1 - Standard Compactive Effort
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Moisture Content (%)
Sample Description: SILTY GRAVELLY
SAND:brown
Maximum Dry Density: 2.00t/m3
Optimum Moisture Content: 10.5%
Percent Oversize: 19%
Sieve Size: 19.0mm
Note: Sample supplied by client.
Approved Signatory: DZM\? (Aaron Lacey.Operations Supervisor) Date: 23/10/2013
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fx: +61 (0)2 8594 0499
Client: EAW Geo Services Client Job No:
Order No: Project: St Helens
Tested Date: 23/10/2013 Location:
SGS Job Number: 13-32-581 Sample No: 13-AC-4595
Lab: Alexandria CMT Sample ID: Taxi-way - Subgrade TO06

Moisture Content of a Soil
AS 1289.2.1.1

SILTY GRAVELLY
SAND:brown

Moisture Content: 11.0%

Sample Description:

Note: Sample supplied by client.

Approved Signatory: Dﬁ’ﬁ (Aaron Lacey.Operations Supervisor) Date: 23/10/2013
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Client: EAW Geo Services Client Job No:
Order No: Project: St Helens
Tested Date: 18/11/2013 Location:
SGS Job Number: 13-32-581 Sample No: 13-AC-4595
Lab: Alexandria CMT Sample ID: Taxi-way - Subgrade TO06

Atterberg Limits (1 Point Casagrande Method with Linear Shrinkage)

AS 1289.3.1.2,3.2.1,3.3.1,3.4.1

. SILTY GRAVELLY
Sample Description:

SAND:brown
Liquid Limit: 24%
Plastic Limit: 19%
Plasticity Index: 5%
History of Sample: Air-Dried
Method of Preparation: Dry-Sieved
Linear Shrinkage: 4.5%
Length of Mould: 250mm
Dry State: Linear

Note: Sample supplied by client.

Approved Signatory: Ozﬂ (Aaron Lacey.Operations Supervisor) Date: 18/11/2013
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TEST CERTIFICATE

This document is issued by the Company subject to its General Conditions of Service SGS Australia Pty Ltd
(www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations of liability, indemnification and Unit 15, 33 Maddox Street
jurisdictional issues established therein. (PO Box 6432)
" . b ! Alexandria NSW 2015
This document is to be treated as an original within the meaning of UCP 600. Any holder of this document is advised Australia

ABN 44 000 964 278 that information contained hereon reflects the Company's findings at the time of its intervention only and within the limits
ph: +61 (0)2 8594 0481 of client's instructions, if any. The company's sole responsibility it to its client and this document does not exonerate
fax: +61 (0)2 8594 0499 parties to a transaction from exercising all their rights and obligations under the transaction documents. Any

unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders
may be prosecuted to the fullest extent of the law.

PARTICLE SIZE DISTRIBUTION

Client: EAW Geo Services
Address: Unit 32 Pullman PlaceEmu Plains NSW 2750
Project: St Helens
Location:
Test Method: AS 1289 3.6.1
Job Number: 13-32-581 Lab Number: 13-AC-4595
Sample Source: Taxi-way - Subgrade T006 Date Tested: 17/10/2013
Sampled By: Client Checked By: JL
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sieve aperture mm
Clay Silt Sand Gravel
Sample Description: SILTY GRAVELLY SAND:brown
Sieve Size (mm) % Passing Sieve Size (mm) % Passing
150.0 1.18 67
75.0 0.600 48
63.0 0.425 41
53.0 0.300 34
37.5 0.150 23
26.5 100 0.075 19
19.0 99 0.050
13.2 95 0.020
9.5 92 0.010
6.7 90 0.005
4.75 87 0.002
2.36 80
Hydrometer Type: N/A
Dispersant Type: N/A
Pretreatment:
Loss on Pretreatment: None
Remarks:
Approved Signatory: @w- %«7 Aaron Lacey Date: 18/10/2013
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TEST CERTIFICATE

This document s lssued by the Company subjectto = General Condiions of Service (www:sgs.comfierms_and_cand ians.him). Aenilon is drawn to the mitations
of liability, indemnification and jurisdictional issues established therein.

SGS Australia Pty Ltd
PO Box 6432 Alexandria NSW 2015
Unit 15, 33 Maddox Street

Alexandria NSW 2015

SGS

chris.lloyd@sgs.com
ABN: 44 000 964 278
ph: +61 (0)2 8594 0481
fx: +61 (0)2 8594 0499

This document is to be treated as an original within the meaning of UCP 600. Any holder of this document s to be advised that information contained hereon reflects
the Company's findings at the time of its intervention only and within the limits of clients instructions, if any. The Company’s sole responsibiliy is to its Client and this
document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. Any unauthorized alteration,

forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

Client: EAW Geo Services Client Job No:

Order No: Project: St Helens

Tested Date: 23/10/2013 Location:

SGS Job Number: 13-32-581 Sample No: 13-AC-4595

Lab: Alexandria CMT Sample ID: Taxi-way - Subgrade TO06

California Bearing Ratio of a Soil
AS 1289.6.1.1 - Standard Compactive Effort

- SILTY GRAVELLY
Sample Description:
SAND:brown
CBR at 2.5mm: 10
CBR at 5.0mm 14

Sample Data

Compaction Specification:

100% MDD at 100% OMC

Maximum Dry Density: 1.95t/m3

Optimum Moisture Content: 11.6

Mass of Surcharges: 4.5kg

Period of Soaking: 4 Days

Sample Preparation

Dry Density - Before

Soaking: 1.96t/m3

Dry Density - After Soaking: 1.96t/m3

Percent Oversize - 19.0mm

Sieve: 1%
Excluded

Moisture Content - Before

Soaking: 11.4%

Laboratory Density Ratio: 101%

Laboratory Moisture Ratio: 98%

Moisture Content - After Soaking

Top 30mm of Specimen: 11.4%

Remainder of Specimen: 11.6%

Swell of Specimen After

Soaking: 0.0%

Compactive Effort:

Standard - AS 1289.5.1.1

Note: Sample supplied by client.

Approved Signatory:

Oéﬂ (Aaron Lacey.Operations Supervisor)

Date: 23/10/2013
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ABN: 44 000 964 278 document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. Any unauthorized alteration,

ph: +61 (0)2 8594 0481 forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

fx: +61 (0)2 8594 0499

Client: EAW Geo Services Client Job No:

Order No: Project: St Helens

Tested Date: 23/10/2013 Location:

SGS Job Number: 13-32-581 Sample No: 13-AC-4595

Lab: Alexandria CMT Sample ID: Taxi-way - Subgrade T006

Dry Density / Moisture Content Relation of a Soil
AS 1289.5.1.1 - Standard Compactive Effort
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Moisture Content (%)
Sample Description: SILTY GRAVELLY
SAND:brown
Maximum Dry Density: 1.95t/m3
Optimum Moisture Content: 11.5%
Percent Oversize: 1%
Sieve Size: 19.0mm
Note: Sample supplied by client.
Approved Signatory: DZM\? (Aaron Lacey.Operations Supervisor) Date: 23/10/2013
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SGS Australia Pty Ltd

SGS TEST CERTIFICATE

This document is issued by the Company sub]ec! 10 its General Conditions of Service (www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations PO Box 6432. Alexand”a NSW 2015
of liabilty, indemnification and jurisdictional issues established therein. Unit 15, 33 Maddox Street
chris.lloyd@sgs.com T CommpaS TAITSS B8 o f e erveman arty At vy he ot o henes tone.§ . The. "é:ﬁ;‘:ﬁ;’S‘Ziﬂé"IS;?é‘é‘;’.“hﬁt}"f?‘.?ﬁ?ﬁéﬁiﬁ\"a’iﬂiﬁi Alexandria NSW 2015
ABN: 44 000 964 278 document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. Any unauthorized alteration,
ph: +61 (0)2 8594 0481 forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
fx: +61 (0)2 8594 0499
Client: EAW Geo Services Client Job No:
Order No: Project: St Helens
Tested Date: 23/10/2013 Location:
SGS Job Number: 13-32-581 Sample No: 13-AC-4596
Lab: Alexandria CMT Sample ID: Apron - Basecourse T007

Moisture Content of a Soil
AS 1289.2.1.1

SILTY GRAVELLY
SAND:brown

Moisture Content: 7.2%

Sample Description:

Note: Sample supplied by client.

Approved Signatory: Dﬁ’ﬁ (Aaron Lacey.Operations Supervisor) Date: 23/10/2013
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This document is issued by the Company subject to its General Conditions of Service SGS Australia Pty Ltd
(www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations of liability, indemnification and Unit 15, 33 Maddox Street
jurisdictional issues established therein. (PO Box 6432)
" . b ! Alexandria NSW 2015
This document is to be treated as an original within the meaning of UCP 600. Any holder of this document is advised Australia

ABN 44 000 964 278 that information contained hereon reflects the Company's findings at the time of its intervention only and within the limits
ph: +61 (0)2 8594 0481 of client's instructions, if any. The company's sole responsibility it to its client and this document does not exonerate
fax: +61 (0)2 8594 0499 parties to a transaction from exercising all their rights and obligations under the transaction documents. Any

unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders
may be prosecuted to the fullest extent of the law.

PARTICLE SIZE DISTRIBUTION

Client: EAW Geo Services
Address: Unit 32 Pullman PlaceEmu Plains NSW 2750
Project: St Helens
Location:
Test Method: AS 1289 3.6.1
Job Number: 13-32-581 Lab Number: 13-AC-4596
Sample Source: Apron - Basecourse T007 Date Tested: 17/10/2013
Sampled By: Client Checked By: JL
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sieve aperture mm
Clay Silt Sand Gravel
Sample Description: SILTY GRAVELLY SAND:brown
Sieve Size (mm) % Passing Sieve Size (mm) % Passing
150.0 1.18 50
75.0 100 0.600 38
63.0 98 0.425 33
53.0 98 0.300 29
37.5 93 0.150 22
26.5 88 0.075 18
19.0 83 0.050
13.2 80 0.020
9.5 76 0.010
6.7 72 0.005
4.75 68 0.002
2.36 60
Hydrometer Type: N/A
Dispersant Type: N/A
Pretreatment:
Loss on Pretreatment: None
Remarks:
Approved Signatory: @xﬂf- :2’«7 Aaron Lacey Date:  18/10/2013
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TEST CERTIFICATE

SGS Australia Pty Ltd

SGS

This document s lssued by the Company subjectto = General Condiions of Service (www:sgs.comfierms_and_cand ians.him). Aenilon is drawn to the mitations
of liability, indemnification and jurisdictional issues established therein.

chris.lloyd@sgs.com
ABN: 44 000 964 278
ph: +61 (0)2 8594 0481
fx: +61 (0)2 8594 0499

Client: EAW Geo Services
Order No:

Tested Date: 23/10/2013

SGS Job Number: 13-32-581

Lab: Alexandria CMT

This document is to be treated as an original within the meaning of UCP 600. Any holder of this document s to be advised that information contained hereon reflects
the Company's findings at the time of its intervention only and within the limits of clients instructions, if any. The Company’s sole responsibiliy is to its Client and this
document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. Any
forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

unauthorized alteration,

Client Job No:
Project:
Location:
Sample No:
Sample ID:

California Bearing Ratio of a Soil
AS 1289.6.1.1 - Standard Compactive Effort

Sample Description:

CBR at 2.5mm:

CBR at 5.0mm

Sample Data
Compaction Specification:

Maximum Dry Density:

Optimum Moisture Content:

Mass of Surcharges:
Period of Soaking:
Sample Preparation

Dry Density - Before
Soaking:

Dry Density - After Soaking:

Percent Oversize - 19.0mm
Sieve:

Moisture Content - Before
Soaking:

Laboratory Density Ratio:

Laboratory Moisture Ratio:

SILTY GRAVELLY
SAND:brown

8
10

100% MDD at 100% OMC
2.10t/m3
8.6
4.5kg
4 Days

2.10t/m3
2.10t/m3

17%
Excluded

8.8%
100%
102%

Moisture Content - After Soaking

Top 30mm of Specimen:
Remainder of Specimen:
Swell of Specimen After
Soaking:

Compactive Effort:

8.8%
8.4%

0.0%
Standard - AS 1289.5.1.1

Note: Sample supplied by client.

Approved Signatory:

Oéﬂ (Aaron Lacey.Operations Supervisor)

St Helens

13-AC-4596
Apron - Basecourse T007

PO Box 6432 Alexandria NSW 2015
Unit 15, 33 Maddox Street
Alexandria NSW 2015

Date: 23/10/2013
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This document is issued by the Company subject to its General Condiions of Service (www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations
of liabilty, indemnification and jurisdictional issues established therein.

SGS Australia Pty Ltd
PO Box 6432 Alexandria NSW 2015
Unit 15, 33 Maddox Street

Alexandria NSW 2015

This document is to be treated as an original within the meaning of UCP 600. Any holder of this document is to be advised that information contained hereon reflects

chris.lloyd@sgs.com the Company's findings at the time of its intervention only and within the limits of client's instructions, if any. The Company's sole responsibility is to its Client and this
ABN: 44 000 964 278 document does not exonerate parties to a transaction ffom exercising all thei rights and obiigations under the transaction documents. Any unauthorized alteration,
ph: +61 (0)2 8504 0481 forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

fx: +61 (0)2 8594 0499

Client: EAW Geo Services Client Job No:

Order No: Project: St Helens

Tested Date: 22/10/2013 Location:

SGS Job Number: 13-32-581 Sample No: 13-AC-4596

Lab: Alexandria CMT Sample ID: Apron - Basecourse T007

Dry Density / Moisture Content Relation of a Soil
AS 1289.5.1.1 - Standard Compactive Effort
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Moisture Content (%)

SILTY GRAVELLY
SAND:brown

Sample Description:

Maximum Dry Density: 2.10t/m3
Optimum Moisture Content: 8.5%
Percent Oversize: 17%

Sieve Size: 19.0mm

Note: Sample supplied by client.

Approved Signatory: Date: 23/10/2013
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SGS Australia Pty Ltd

SGS TEST CERTIFICATE

This document is issued by the Company sub]ec! 10 its General Conditions of Service (www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations PO Box 6432. Alexand”a NSW 2015
of liabilty, indemnification and jurisdictional issues established therein. Unit 15, 33 Maddox Street
chris.lloyd@sgs.com T CommpaS TAITSS B8 o f e erveman arty At vy he ot o henes tone.§ . The. "é:ﬁ;‘:ﬁ;’éZ’“Zié"fSé?é‘é‘?.“hﬁt}”f?‘.?ﬁ?ﬁéﬁiﬁ\”a’iﬂiﬁi Alexandria NSW 2015
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fx: +61 (0)2 8594 0499
Client: EAW Geo Services Client Job No:
Order No: Project: St Helens
Tested Date: 21/10/2013 Location:
SGS Job Number: 13-32-581 Sample No: 13-AC-4597
Lab: Alexandria CMT Sample ID: Apron - Subgrade T008

Moisture Content of a Soil
AS 1289.2.1.1

. GRAVELLY
Sample Description:
SAND:brown/grey
Moisture Content: 7.7%

Note: Sample supplied by client.

Approved Signatory: Dﬁ’ﬁ (Aaron Lacey.Operations Supervisor) Date: 23/10/2013
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SGS

ABN 44 000 964 278
ph: +61 (0)2 8594 0481
fax: +61 (0)2 8594 0499

TEST CERTIFICATE

This document is issued by the Company subject to its General Conditions of Service

(www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations of liability, indemnification and
jurisdictional issues established therein.

This document is to be treated as an original within the meaning of UCP 600. Any holder of this document is advised
that information contained hereon reflects the Company's findings at the time of its intervention only and within the limits
of client's instructions, if any. The company's sole responsibility it to its client and this document does not exonerate
parties to a transaction from exercising all their rights and obligations under the transaction documents. Any
unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders

may be prosecuted to the fullest extent of the law.

PARTICLE SIZE DISTRIBUTION

SGS Australia Pty Ltd

Unit 15, 33 Maddox Street

(PO Box 6432)
Alexandria NSW 2015
Australia

100.000

Client: EAW Geo Services
Address: Unit 32 Pullman PlaceEmu Plains NSW 2750
Project: St Helens
Location:
Test Method: AS 1289 3.6.1
Job Number: 13-32-581 Lab Number: 13-AC-4597
Sample Source: Apron - Subgrade T0O08 Date Tested: 18/10/2013
Sampled By: Client Checked By: JL
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Clay Silt Sand Gravel

Sample Description:

Hydrometer Type:
Dispersant Type:

Pretreatment:

Sieve Size (mm)
150.0
75.0
63.0
53.0
37.5
26.5
19.0
13.2

9.5
6.7
4.75
2.36

N/A
N/A

Loss on Pretreatment: None

Remarks:

Approved Signatory:

Z\

NATA

\

\\‘\"|"I’I,
B \\_//Lf

W

2
N

O\
/,

)

!

NN
KAt

Q
G

\ccreditation No. 2418

o 2y

GRAVELLY SAND:brown/grey

% Passing

100
929
929
97
97
96
94
93
91
85

Sieve Size (mm)
1.18
0.600
0.425
0.300
0.150
0.075
0.050
0.020
0.010
0.005
0.002

Aaron Lacey

% Passing
71
48
40
31
19
15

Date: 21/10/2013
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SGS Australia Pty Ltd
PO Box 6432 Alexandria NSW 2015

SGS TEST CERTIFICATE

This document s lssued by the Company subjectto = General Condiions of Service (www:sgs.comfierms_and_cand ians.him). Aenilon is drawn to the mitations

of liability, indemnification and jurisdictional issues established therein. Unit 15, 33 Maddox Street
chris.lloyd@sgs.com T CommpaS TAITSS B8 o f e erveman arty At vy he ot o henes tone.§ . The. "é@ﬁ;‘:ﬁ;’éii\é"fS;?é‘é‘;’.“hﬁt}"f?‘.?ﬁ?ﬁéﬁiﬁ?;iﬂiﬁi Alexandria NSW 2015
ABN: 44 000 964 278 document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. Any unauthorized alteration,
ph: +61 (0)2 8594 0481 forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
fx: +61 (0)2 8594 0499
Client: EAW Geo Services Client Job No:
Order No: Project: St Helens
Tested Date: 23/10/2013 Location:
SGS Job Number: 13-32-581 Sample No: 13-AC-4597
Lab: Alexandria CMT Sample ID: Apron - Subgrade T008

California Bearing Ratio of a Soil
AS 1289.6.1.1 - Standard Compactive Effort

I GRAVELLY
Sample Description:
SAND:brown/grey
CBR at 2.5mm: 16
CBR at 5.0mm 20

Sample Data

Compaction Specification: 100% MDD at 100% OMC

Maximum Dry Density: 2.03t/m3
Optimum Moisture Content: 9.5
Mass of Surcharges: 4.5kg
Period of Soaking: 4 Days

Sample Preparation

Dry Density - Before

Soaking: 2.01t/m3

Dry Density - After Soaking: 2.01t/m3

Percent Oversize - 19.0mm

Sieve: 3%
Excluded

Moisture Content - Before

Soaking: 9.8%

Laboratory Density Ratio: 99%

Laboratory Moisture Ratio: 103%

Moisture Content - After Soaking

Top 30mm of Specimen: 9.1%
Remainder of Specimen: 9.8%

Swell of Specimen After

Soaking: 0.0%
Compactive Effort: Standard - AS 1289.5.1.1

Note: Sample supplied by client.

Approved Signatory: Oéﬂ (Aaron Lacey.Operations Supervisor) Date: 23/10/2013
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ABN: 44 000 964 278 document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. Any unauthorized alteration,

ph: +61 (0)2 8594 0481 forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

fx: +61 (0)2 8594 0499

Client: EAW Geo Services Client Job No:

Order No: Project: St Helens

Tested Date: 23/10/2013 Location:

SGS Job Number: 13-32-581 Sample No: 13-AC-4597

Lab: Alexandria CMT Sample ID: Apron - Subgrade T008

Dry Density / Moisture Content Relation of a Soil
AS 1289.5.1.1 - Standard Compactive Effort
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Sample Description: GRAVELLY
SAND:brown/grey
Maximum Dry Density: 2.03t/m3
Optimum Moisture Content: 9.5%
Percent Oversize: 3%
Sieve Size: 19.0mm
Note: Sample supplied by client.
Approved Signatory: DZM\? (Aaron Lacey.Operations Supervisor) Date: 23/10/2013
NS
'“\c:”—-’e NATA | ] ] -
%ﬁ“‘?‘ v Accredited for compliance with ISO/IEC 17025 Site No.: 2418
KAty Cert No.: 13-AC-4597-AN027.1
Accreditation No.: 2418 Form No.PF-AU-INDCMT-GEN-AN-027 Page: 1 of 1

Client Address: 3 The Upper Sanctuary Drive Leonay NSW 2750



SGS Australia Pty Ltd

SGS TEST CERTIFICATE

This document is issued by the Company sub]ec! 10 its General Conditions of Service (www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations PO Box 6432. Alexand”a NSW 2015
of liabilty, indemnification and jurisdictional issues established therein. Unit 15, 33 Maddox Street
chris.lloyd@sgs.com T CommpaS TAITSS B8 o f e erveman arty At vy he ot o henes tone.§ . The. "é:ﬁ;‘:ﬁ;’S‘Zi‘\é"fS;?é‘é‘;’.“hﬁt}"f?‘.?ﬁ?ﬁéﬁiﬁ\"a’iﬂiﬁi Alexandria NSW 2015
ABN: 44 000 964 278 document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. Any unauthorized alteration,
ph: +61 (0)2 8594 0481 forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
fx: +61 (0)2 8594 0499
Client: EAW Geo Services Client Job No:
Order No: Project: St Helens
Tested Date: 22/10/2013 Location:
SGS Job Number: 13-32-581 Sample No: 13-AC-4598
Lab: Alexandria CMT Sample ID: Runway - Subgrade T009

Moisture Content of a Soil
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. GRAVELLY SAND:dark
Sample Description:

grey
CBR at 2.5mm: 16
CBR at 5.0mm 20

Sample Data

Compaction Specification: 100% MDD at 100% OMC

Maximum Dry Density: 2.03t/m3
Optimum Moisture Content: 9.5
Mass of Surcharges: 4.5kg
Period of Soaking: 4 Days

Sample Preparation

Dry Density - Before

Soaking: 2.01t/m3

Dry Density - After Soaking: 2.01t/m3

Percent Oversize - 19.0mm

Sieve: 1%
Excluded

Moisture Content - Before

Soaking: 9.8%

Laboratory Density Ratio: 99%

Laboratory Moisture Ratio: 103%

Moisture Content - After Soaking

Top 30mm of Specimen: 9.1%
Remainder of Specimen: 9.8%

Swell of Specimen After

Soaking: 0.0%
Compactive Effort: Standard - AS 1289.5.1.1

Note: Sample supplied by client.
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Correspondence




Simon Oakley

From: Warren <newell_w@optusnet.com.au>

Sent: Tuesday, 10 December 2013 2:18 PM

To: Simon Oakley

Subject: RE: St Helens Aerodrome Geotechnical Investigation
Follow Up Flag: Follow up

Flag Status: Flagged

Hi Simon

Following up on your questions and our telephone conversation this afternoon.

1. The SW Classification is based on the grading from the laboratory while the CL classification in the logs is
based on the field observation while we were drilling. Even in the field | was considering whether or not the
material was closer to sand than clay so with the lab results indicating around 8% Clay the SW classification
became more appropriate.

2. The DCP has a 60 Degree cone, Diameter 20mm in accordance with AS 1289.6.3.2 . The cone used on this
project was relatively new and within the specifications set out in the standard.

3. Asdiscussed, | had looked very much at the raw data in relation to the DCP / CBR relationship and as we
know there is only rough correlation. When | consider the material and the site | would be happier if you
considered CBR values of between 6 and 15 when designing. There was evidence, in two holes, of organic
material and the dark sand encountered near the top of most holes is likely to be the old sandy “topsoil”
horizon. | would expect that if the site was stripped back there would be several other areas of organic
contamination in the soil profile.

Hope this confirms our discussion. You can call me at any time if you have further questions.

Regards

Warren Newell
MAppSc; FIEAust; CPENg:
Director

EAW Geo Services

Phone 0419 242732

%-—' EAW Geo Services

This message is for the named person's use only. It may contain confidential, proprietary or legally privileged information. No confidentiality or privilege is
waived or lost by any mis-transmission. If you receive this message in error, please immediately delete it and all copies of it from your system, destroy any
hard copies of it and notify the sender. You must not, directly or indirectly, use, disclose, distribute, print, or copy any part of this message if you are not the
intended recipient. Earth Air Water Consulting and Monitoring Pty Ltd and any of its Associated Entities each reserve the right to monitor all e-mail
communications through its networks. Any views expressed in this message are those of the individual sender, except where the message states otherwise
and the sender is authorized to state them to be the views of any such entity.

From: Simon Oakley [mailto:Simon.Oakley@aurecongroup.com]
Sent: Monday, 9 December 2013 1:56 PM

To: Warren

Subject: RE: St Helens Aerodrome Geotechnical Investigation

Thanks Warren.



From: Warren [mailto:newell_w@optusnet.com.au]

Sent: Monday, 9 December 2013 1:51 PM

To: Simon Oakley

Subject: RE: St Helens Aerodrome Geotechnical Investigation

Hi Simon
Will call later today or about 9:30 AM tomorrow morning

Regards
Warren

From: Simon Oakley [mailto:Simon.Oakley@aurecongroup.com]
Sent: Monday, 9 December 2013 1:08 PM

To: newell_w@optusnet.com.au

Cc: Elaine Treglown (elaine@tcgplanning.com.au)

Subject: St Helens Aerodrome Geotechnical Investigation

Hello Warren,

By way of introduction, we have been engaged by Break O’Day Council to undertake a feasibility study into the
upgrading of St Helen’s Aerodrome. | was also the author or the geotechnical investigation brief which | believe you
guoted on.

There are a couple of main points from your report which | would appreciate clarification on including:
1. Within the report the classification is stated as SW, however in the bore logs it is CL and SC
2. What type of cone was used for the DCP tests and how have you accounted for the fact that it is a sand and
not a granular material (conversion factor etc)
3. lam concerned that the recommended subgrade CBR of 12 to 20 is high (especially considering the confining
effects of the CBR mould with sand, and the conversion of DCPs undertaken in sand). | would have
anticipated CBRs more in the range of 5 to 12, especially if it is a CL or SC.

The pavement thickness is greatly dependent on the CBR as illustrated in the table below, which in turn greatly
affects the costs, hence we need to get the design subgrade CBR as close to the mark as possible.

Table 10: Conceit Flexible Pavement Thickness Reiuirements for Traffic Scenarios 1, 2, 3 and 4 (mm)

Traffic Scenario 1 360 300 260 230 190 160
Traffic Scenario 2 430 360 310 280 230 190
Traffic Scenario 3 650 540 470 410 330 290
Traffic Scenario 4 670 560 490 420 340 300

Can you please give me a call when you get a chance? Thanks.
Regards,

Simon Oakley

Associate - Airports - Transport Services

T +61 39975 3102 F +61 3 9975 3444

E simon.oakley@aurecongroup.com
Aurecon Centre Level 8, 850 Collins Street
Docklands VIC 3008

PO Box 23061 Docklands VIC 8012 Australia
aurecongroup.com

Please consider your environment before printing this e-mail.

Disclaimer - http://www.aurecongroup.com/apac/disclaimer/




aurecon

Aurecon Australia Pty Ltd
ABN 54 005 139 873

Aurecon Centre Level 8, 850 Collins Street
Docklands VIC 3008

PO Box 23061

Docklands VIC 8012

Australia

T +61 3 9975 3333

F +61 39975 3444

E melbourne@aurecongroup.com
W aurecongroup.com

Aurecon offices are located in:

Angola, Australia, Botswana, China,
Ethiopia, Hong Kong, Indonesia,
Lesotho, Libya, Malawi, Mozambique,
Namibia, New Zealand, Nigeria,
Philippines, Singapore, South Africa,
Swaziland, Tanzania, Thailand, Uganda,
United Arab Emirates, Vietham.
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Flights to St Helens Aerodrome

Break O’'Day LGA

M Ca <Michael Connell & Assocs.>

September 2013



Executive Summary

This report provides a market assessment and highlights some issues in relation to the potential
demand for air flights for visitors to the region; for game and ocean fishing and for tourist related
activities (including charter flights for golf and other special purpose visits). It also examines air freight
issues for the region.

A. Visitors to the Region

The demand for flights is driven by the number of interstate visitors to an area. In 2011/12 there were
a total of 84,200 interstate overnight visitors to Break O’Day. This includes persons staying in
commercial accommodation and those staying with friends and relatives. There has been a
substantial decline in visitor numbers between 2008 and 2012.

Of interstate visitors to St Helens over 70% travel by air (27% via Launceston Airport and 47% via
Hobart). This indicates that most were fly/drive visits.

A key factor in terms of demand for direct passenger flights (or charter flights) into an area are
accessibility to a major airport and distances and travel times. Other factors are the frequency and
cost of flights.

In the case of Break O’Day travel time from Launceston Airport to St Helens is around 1 hour and 50
minutes, and from Hobart Airport is 3 hours. Launceston Airport offers flights from the two major
sources of visitors to Break O’ Day (ie. Melbourne and Sydney). Visitors from other States tend to hub
through Melbourne Airport. The following airlines operate at Launceston: Jetstar, Qantas (Qantas
Link), Virgin Australia and Sharp Airlines. Launceston had 1.13 million passenger movements in 2012
and this is projected to more than double over the next 15 years.

Access to the region via Launceston Airport is good, providing services for tourist visitors and
connecting residents and business people to the mainland.

B. Freight

Only around 1% of Tasmania’s freight is carried by air. However air freight is critical for time sensitive
products such as fresh and live seafood, some fruit products and cut flowers. Air freight is carried on
most domestic flights from both Hobart and Launceston and in dedicated freighters. There have been
recent upgrades in freight facilities at Launceston.

The seafood industry has expressed concerns at different times in relation to the adequacy of air
freight services out of Tasmania. This occurs particularly when airlines implement their off-peak
season timetables, which reduces flight frequencies and overall capacity.

C. Airports Tasmania

The major airports are Hobart International Airport and Launceston Airport and the regional airports of
Devonport and Burnie have passenger services to Melbourne. Flinders Island and King Island are
serviced through regional airlines (eg. Sharp, Regional Express)

The smaller airports do not have regular passenger flights and are used for general aviation (sight-
seeing flights, charters, emergency services, and private GA use).

St Helens is the least developed of the small air strips with a gravel runway. The other smaller strips
have sealed runways (eg. Cambridge, Smithton Airport, Strahan Airport). St Helens is currently used
for emergency services use, some limited freight use (seafood) and private use (general aviation and
flight training). In the past joy flights have been conducted from St Helens Airport.

D. Regional Airports

The report examines some of the drivers of passenger services as they relate local airports. The
regional airports (in areas with larger populations) generally have a mix of passenger services
(Regular Public Transport -RPT operators); some charter operators; flight training operations; and air
ambulance and other emergency services use.
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Those with passenger services have a number of characteristics: located a long way from other major
airports (eg. 4 hours + driving distance); have a large resident population to sustain a passenger
service (with local residents travelling); are the primary tourist destination in a region and have large-
scale tourism infrastructure including accommodation (to support large number of visitors); and have
a large local economy or several large-scale major employers that generate regular requirements for
business travel.

For these airports passenger volumes are significant for most of the year, which allows for the
maintenance of regular flight schedules (with additional flights during peak seasons).

There are other factors that also affect the potential demand for travel to a small airport. These
include the limited timetables of flights and the general willingness of passengers to fly on smaller
aircraft (when a major airport is relatively close by).

E. Break O’Day Market

Business Market:

In the case of business travel, the regional businesses in Break O’Day are relatively small and there
are no large scale operations that involve executives flying in and out. The business market is
serviced by flights out of Launceston or Hobart and there is no real demand for the use of charter
flights for this type of travel.

Passenger Services:

Regular passenger services require guaranteed passenger numbers to make a service financially
viable over a year (or during a defined peak season). This normally requires a combination of tourists,
local residents and business travel (and a significant catchment area for local passengers).

Our assessment is that there is no current potential to develop regular direct passenger services via St Helens

Aerodrome.

Fishing Charters:

One special market that has been identified is the use of charter flights to bring in visitors for game
and ocean fishing activity. St Helens is recognised as a key location for this type of fishing activity. In
most of the other major fishing locations around Australia, visitors have access through major regional
airports.

The report models the charter market based on assumptions about interstate fishing visitors. Based
on a 30% take-up (of charter travel), there could potentially be demand for 2 charter flights per week
during the peak fishing season (ie. November to May period).

The overall viability of charter flights is dependent on fishing charter passenger numbers. Flights
would not be supported by general tourist visitors or by a sufficient numbers of business visitors to the
Break O’ Day region (wanting to fly direct into the St Helens).

The size of the fishing market may not be of the scale to maintain regular charter flights. However there may be the

potential to develop special packages for the premium market (covering charter flights, transfers, fishing charter and
accommodation) during the peak season.

Other Flights:

Other uses include general aviation covering: ad-hoc charters or special event charters that would
continue to use the airport; the development of East Coast scenic flights from St Helens Airport; and
some private general aviation use.

There may be some limited demand for golf packages, but these would likely to be irregular special
packages, rather than part of a regular service.

The aerodrome has the potential for this type of special use and needs to be maintained and developed to support these

aviation uses.

MCa : St Helens Aerodrome Assessment Report 2
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Freight:
Air freight out of Tasmania accounts for around 1% of overall freight volumes. Air freight comprises
high value/time sensitive products and seafood and some fresh food exports are in this category.

Break O’Day and the adjacent East Coast areas are involved in: rock lobster, abalone, scallops and
some scale fish. Aquaculture in St Helens involves oysters and mussels. The two major East Coast
fishing locations are St Helens and Bicheno.

The volumes out of St Helens are estimated at rock lobster 120 tonnes (around 9% of Tasmanian
catch) and scallops 500 tonnes (shell weight — around 30% of Tasmanian catch). Scale fish is
estimated at $12-15 million per year and lobsters at $30 million. Aquaculture has continued to
expand.

There is limited freight use of St Helens Aerodrome, with one plane being used to transport seafood
product to Melbourne (on an irregular basis). Freight use was more prevalent in the past when the
fishing industry was less regulated.

In the longer term there may be future potential for seafood industry freight and this should be taken into account in any

infrastructure development of the aerodrome.

Airparks:
Airparks have been developed successfully in the large USA market. Airparks are targeted at a very
narrow demographic market (largely retirees who are aviation enthusiasts).

In Australia larger projects are located in tropical areas, which attract retirees and offer weather
conditions that allow year round aviation. Developments in Bundaberg and Whitsunday developments
are linked to substantial regional airports, which have quality facilities, commercial aviation activity
and some RPT services. They also have general residential lots to attract a broader market. The
airparks proposed at smaller rural airstrips generally have limited facilities and have struggled to
attract sales.

St Helens Airport would have limited market appeal as an Airpark location. Any residential development would be

chasing a very narrow potential market.

MCa : St Helens Aerodrome Assessment Report 3



F: Assessment of Development Options

The following table provides an assessment of each of the development options for the aerodrome.

Description Type of Aircraft Comments — Market Analysis
Capital Works
Stage 1 - 18m Runway — Upgrade pavement | Code 1B Aircraft and below This level of upgrade would allow slightly larger aircraft (eg.
Pavement Option A - strengthen and | Would accommodate larger | Beechcraft King Air 350 - 9 passengers).
<1070 m runway> bituminous aircraft (up to 7000 kg) -RFDS: it would meet Royal Flying Doctor Service (RFDS)
spray/seal. This covers: Beechcraft King | requirements.
New lighting. Air 200 (7 passengers); and | - General aviation: would allow existing GA aircraft use and slightly
Beechcraft King Air 350 - 9 | larger Code 1B aircraft (up to 7000 kg).
passengers. - Freight : would allow for slightly larger freight aircraft
Royal Flying Doctor Service
(RFDS) mainly use these two | Commercial activity: this would support: small charters, sight-seeing
types of aircraft. flights and current limited freight operations (using slightly larger
aircraft).
Assessment: this upgrade would allow for slightly larger charter
flights and freight service.
2 Stage 1-18m Runway - | 1.7 Seal existing | Code 1B (up to 5700 kg) and | This level of upgrade would support existing aircraft.
Pavement Option B pavement- with | below. Suitable for existing light | -RFDS: this is the minimum required to meet Royal Flying Doctor
<1070 m runway> bituminous aircraft use. Service requirements.
spray/seal. This covers: Beechcraft King Air | - General aviation: this would allow existing GA aircraft use.
New lighting 200 (7 passengers) - Freight: would allow current freight activity.
Commercial activity: this would support: small charters, sight-seeing
flights and current limited freight operations (using current aircraft).
Assessment: this upgrade would support existing uses and
aircraft types.
3 Stage 2 - 23m Runway 3.6 Widen runway and | Code 2B Aircraft and below This level of upgrade allows for larger aircraft (up to 7000 kg).
— Pavement Option A lengthen. Accommodate larger aircraft (up | - RFDS: it would meet all Royal Flying Doctor Service (RFDS)
<1200 m runway> Upgrade pavement - | to 7000 kg) requirements.
strengthen and | This would take a Metro Ill | - General aviation: would allow existing GA aircraft use and larger
bituminous Aircraft (19 seats) - for RPT | Code 2B aircraft (up to 7000 kg).
spray/seal. Service or larger charter flights. | - RPT Service (regular public transport): this would allow potential for
New lighting. a RPT Service using a Metro Il aircraft (19 seats).
Increased  airside - Freight: would allow for slightly larger freight aircraft.
capacily Commerecial activity: this would support: charters, sight-seeing flights
and current limited freight operations (using slightly larger aircraft).
Assessment: this upgrade would be required to support larger
aircraft, including those suitable for an RPT service.
4 Stage 2 - 23m Runway - | 2.8 Widen runway and | Code 1B  Aircraft (up to 5700 | This level of upgrade would support existing aircraft.
Pavement Option B lengthen and seal | kg) and below. Suitable for | -RFDS: this is the minimum required to meet Royal Flying Doctor
<1200 m runway> existing pavement | existing light aircraft use. Service requirements.
with bituminous | This covers: Beechcraft King | - General aviation: this would allow existing GA aircraft use.
spray/seal. Air 200 (7 passengers) ) » ) ) )
New lighting. Qommermal actlvny:_ thls wou!d support:_small char‘[ers, 5|ght-_see|ng
Increased  airside flights and current limited freight operations (using current aircraft).
capacity. Provides increased airside capacity.
Assessment: this upgrade would support existing activity and
provide increased airside capacity.
5 Stage 3 - New 30m | 19.0 Major capital works: | Code 3C aircraft (up to 18,000 | This level of upgrade supports all existing aircraft and allows for

Runway - Pavement
Option A

<1500 m runway>

new flexible runway
and taxiway (longer
and wider); upgrade
pavement

strengthen and
bituminous
spray/seal; and new
lighting.

Increased  airside
capacity.

kg). This would allow for RPT
service

Saab 340 aircraft (38 seats &
13,000kg)

larger Code 2B and large Code 3C aircraft (up to 18,000 kg) and
provides a major increase in airside capacity.

- RFDS: it would meet all Royal Flying Doctor Service (RFDS)
requirements.

- General aviation: would allow existing GA aircraft use and larger
Code 2B aircraft (up to 7000 kg).

- RPT Service (regular public transport): this would allow potential for
a RPT Service using a Saab 340 aircraft (38 seats and 13,000kg).
Freight: could handle large freighters up to 18,000 kg.

Commercial activity: this would support: small charters, sight-seeing
flights and expanded freight operations (using larger aircraft); and
allow for a RPT service based on a Saab 340 (38 seats and
13,000kg). Provides increased airside capacity.

Assessment: This investment would fully future proof the
aerodrome for all relevant types of aircraft. However it has the
potential for excess operational capacity that would not be used
based on the market analysis in this report.

Source: St Helens Aerodrome Technical Planning and Facility Upgrade Report, Aurecon 5 April 2013
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From the analysis of the technical analysis and development options and the market review the
following assessment is made:

e Option 5 which involves a full redevelopment of the runway (indicative cost $19 million) would
likely result in major excess capacity (would be able to take a Saab 340 aircraft - 38 seats)
that would not be taken up based on a market assessment.

e Of the other options for development, Option 3 (indicative cost $3.6 million) provides for use
by larger aircraft and the potential for an RPT service (using a Metro Ill Aircraft -19 seats).

e Options 2 and 4 (both with pavement Option B) do not increase the capacity for larger aircraft.

e Based on providing increased capacity for larger aircraft use, Option 3 would support the
potential for increased usage in future.

The redevelopment of the airport should focus on the option that provides for the potential for growth (through

increase capacity for larger aircraft use), within a realistic assessment of the market. This indicates Option 3 may be the
preferred option

MCa : St Helens Aerodrome Assessment Report 5
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1. Introduction

This report provides a market assessment and highlights some issues in relation to the potential
demand for air flights for visitors to the region; for game and ocean fishing and for other specialised
tourist related activities (including charter flights). It also examines air freight issues for the region.

Regular direct flights into the aerodrome require a sustainable market for travel into and out of the
region. A sustainable market would need to comprise a combination of: tourism travel; flights for
special groups (eg. fishing, golf etc.), and some business travel. Other uses include: existing
emergency services use; private general aviation use; irregular charters; and sight-seeing flights.

Some key issues for St Helens and the aerodrome are: the level of demand for direct flights given the
accessibility to major airports (particularly for visitors undertaking coastal trips); the potential demand
for charter flights as part of fishing packages and other packages ; and the potential to expand freight
use particularly for time sensitive seafood and higher value products.

Different types of services require different types of aircraft. The various levels of upgrades of the
aerodrome and its facilities for aircraft types have been outlined in the Aurecon Report and the
implications of these for operations and for market demand are examined in this report.1

This market assessment and the technical report provide a foundation for considering the longer term
uses of the aerodrome.

1 St Helens Aerodrome Technical Planning and Facility Upgrade Report (Draft), Aurecon April 5 2013
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2. Visitor Market

The visitor market is the major driver of demand for air travel. This section examines interstate visitors
to Break O’Day and St Helens.

2.1 Visitors and Flights
The demand for flights is driven by the number of interstate visitors to an area.

Visitor data is available from the Tasmanian Visitors Survey for St Helens.? Using St Helens as the
main centre for tourism for Break O’Day, the region has experienced a number of trends:

e |n 2011/12 there were a total of 84,200 interstate overnight visitors to Break O’Day. This
includes persons staying in commercial accommodation and those staying with friends and
relatives.

e The overall interstate overnight visitor numbers declined by 20,600 or 20% in the period
between 2008 and 2012. This reflected major declines in visitors from Victoria (10,600 or
27%) and New South Wales (7400 or 24%); and declines in visitors from all other states,
except Western Australia.

e There was also major fall in the numbers travelling via TT Line (down 9600 or 22%).

e |n addition to a decline in overnight visitors, other data show that there has been a fall in the
number of persons, who are passing through and those visiting but not staying overnight.

Table 1. Overnight Visitors - St Helens 2008-2011
Total Visitors Aged 14

Years and Over: Juy 2008 | July2009 oo arg 201&”1'

shlilars . =i “dune jine2011 June202 201142 ShELE

(Visited/Stayed O/night 2009 2010 % Change Year Year Year

Interstate) 201112 200910 200819

Residence

Victoria 38,900 38600 | 34,700 28300 184 - | 336 | %3 371 | 10600 | 272
New South Wales 31,000 27000 | 25000 23,600 55 - |80 | 54 296 | 7400 | 239
Queensland 19,300 20000 | 24,500 16,800 315 ~ | 200 [ 188 184 | 2500 | 130
South Australia 6.200 10800 | 5,900 2,800 77 - |57 102 59 7400 | 226
Westemn Australia 5,600 7400 8,600 8,600 07 L [102 |70 53 3000 | 536

ACT 2.700 1,800 2.200 1400 335 - |17 17 26 300 | 481
NT. 1100 600 800 700 5 - |08 06 10 200 | 364
Australia —no State given | 300 200 700 700 94 - |08 02 03 200 1333
Total Interstate Vistors | 104,800 | 106200 | 101,700 84.200 70 - | 1000 | 1000 | 1000 | -20,600 | 197

Source: Tasmanian Visitors Survey (TVS) — Tourism Tasmania 2012.

Of the interstate overnight visitors to St Helens, 64% came by air and 24% via the TT Line Ferry from
Melbourne. Launceston Airport is the entry point for around 27% of (22,734 in 2011/12) interstate
overnight visitors to Break O’Day (St Helens) and 47% came via Hobart Airport.

Table 2. St Helens Overnight Visitors (Interstate)- Arrival Points

Share
Arrival Point ‘ No %
Launceston Airport 22,734 27
Hobart Airport 39,574 47
Devonport (TT Line) 20,208 24
Total 82,516

Source: Tasmanian Visitors Survey (TVS) — Tourism Tasmania 2012 and MCa analysis

Interstate overnight visitors are a significant part of the tourist market for Break O’Day and almost two thirds of these

visitors travel to Tasmania by air.

2 Tasmanian Visitors Survey (TVS) — Tourism Tasmania 2012.

MCa : St Helens Aerodrome Assessment Report 8
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2.2 Airport Access

Key factors in terms of demand for direct passenger flights (or charter flights) into an area are accessibility to a major

airport and distances and travel times. Other factors are the frequency and cost of flights.

The following shows travel times to Break O’Day locations from the three major entry points for
interstate visitors. Travel time from Launceston Airport to St Helens is around 1 hour and 50 minutes,
and from Hobart Airport is 3 hours.
e Travel time to Launceston Airport to St Helens is under 2 hours, which is good access for a
regional destination.
e Arrivals via Hobart Airport (a 3 hour drive to St Helens) are likely to be undertaking East
Coast travel with St Helens being one of their overnight stops (the average overnight visitor
stay on St Helens was 1.9 nights).

Table 3. Travel Times to Break O’'Day Locations
o D

From Launceston Airport

Fingal 94 1 hour

St Marys 115 1 hour 20 minutes
St Helens 150 1 hour 50 minutes
From Hobart Airport

Fingal 211 2 hours 20 minutes
St Marys 208 2 hours 25minutes
St Helens 244 3 hours

From Devonport TT Line

Fingal 187 2 hours 2minutes
St Marys 208 2 hours 25minutes
St Helens 243 2 hours 50 minutes

MCa : St Helens Aerodrome Assessment Report 9
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3. Launceston Airport Services

Launceston Airport offers flights from the two major sources of visitors — Melbourne and Sydney. Visitors from other

States tend to hub through Melbourne.

3.1 Passenger Services

Launceston airport is operated by Australia Pacific Airports Corporation (APAC), which in conjunction
with the Launceston City Council, acquired the lease for Launceston Airport in May 1998.% The airport
is a domestic, regional and general aviation gateway to Northern Tasmania for commercial aircraft, air
freight and private operators.

Launceston Airport has continued to grow with total passenger numbers of 1.13 million in 2012. There
were 11,000 domestic aircraft movements in 2012 and 7000 general aviation aircraft movements.
Projections in the airports master plan are for passenger volumes to increase to between 2.1 million
and 2.5 million by 2028/29."

As the airport has expanded with regular passenger services, the general aviation use has declined
and represented 7000 aircraft movements in 2012.

Table 4. Launceston Airport — Operational Statistics 2002-2012

AIrpo 00 004 006 008 010 0

Passenger Volumes

Domestic Passengers (million) 0.53 0.67 0.92 1.10 1.12 1.13
Aircraft Movements

Domestic (‘000) 9 8 10 11 11 11
General Aviation (‘000) 12 7 6 6 7 7
Total 21 15 16 17 18 18

Source: Australia Pacific Airports Corporation, Annual Report 2012

The following airlines operate at Launceston: Jetstar, Qantas (Qantas Link), Virgin Australia, and
Sharp Airlines. The airport is serviced with flights to Melbourne and Sydney and Sharp Airlines
operates flights to Flinders Island and King Island. Flight frequencies vary over the seasons, with an
increased number of flights over the peak periods.

Access to the region via Launceston Airport is good, providing services for tourist visitors and connecting residents and

business people to the mainland.

Table 5. Passenger Services — Launceston Airport
Frequency- Daily

(week days)
Airline | Arrivals Departures
Jetstar Melbourne, Sydney 3 3
Qantas Melbourne 4 3
Virgin Australia Melbourne, Sydney 5 4
Sharp Airlines Flinders Island, King Island 3 3

Source: Airline Flight Schedules, May 2012

3.2 Freight Services - Launceston

Only around 1% of Tasmania’s freight is carried by air. However air freight is critical for time sensitive
products such as fresh and live seafood, some fruit and cut flowers.

Air freight is carried on most domestic flights from both Hobart and Launceston. Australian Air
Express also provides some dedicated air freighter services from both Hobart and Launceston to all

3 Australia Pacific Airports Corporation (APAC) in conjunction with the Launceston City Council acquired the lease for Launceston Airport in May 1998.
4 Launceston Airport Master Plan 2009 Australia Pacific Airports Corporation (APAC) P22

MCa : St Helens Aerodrome Assessment Report 10
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mainland destinations. These services provide connections to international flights for high value fresh
and live seafood for export markets. The seafood industry has expressed concerns at different times
in relation to the adequacy of air freight services out of Tasmania. This occurs particularly when
airlines implement their off-peak season timetables, which reduces flight frequencies and overall
capacity.

Air freight through Launceston Airport is carried as belly freight on RPT aircraft and by freight aircraft.
A dedicated freighter aircraft comprises one B737-400 operating 6 nights per week.’

As part of the airport’s master plan, there have been recent upgrades to Australian Air Express
(Qantas Freight) freight terminal and to the apron to accommodate more freight capacity. Toll Air
Express is the designated freight group for Virgin Australia.

The major freight from Break O’'Day comprises seafood and some food products. Seafood that is
unloaded at St Helens is generally chilled and shipped to the Melbourne and Sydney Fish Markets.
There is some product that goes to export markets (eg. lobster).

The Launceston Airport Master Plan is being implemented to increase the capacity for both
passengers and for freight services.’

Table 6. Launceston Airport -Facilities Upgrades Since 2009

Main terminal Upgrades

Sharp Airlines New Terminal

Australian Air Express New Freight Terminal

Apron upgrade For freight capacity — increased load capacity

There has been an upgrade in freight facilities at Launceston Airport over the last two years.

5 Launceston Airport Master Plan 2009 Australia Pacific Airports Corporation (APAC) P24
6 Launceston Airport Master Plan 2009 Australia Pacific Airports Corporation (APAC).

MCa : St Helens Aerodrome Assessment Report 11
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4. Airports in Tasmania

There are a number of airports and aerodromes in Tasmania, including several small facilities that are providing general

aviation services.

4.1 Airports

The following shows information on airports in Tasmania. The major airports are Hobart International
Airport and Launceston Airport, and the regional airports of Devonport and Burnie have passenger
services to Melbourne. Flinders Island and King Island are serviced through regional airlines (eg.

Sharp, Regional Express)

The smaller airports do not have regular passenger flights and are used for general aviation (sight-
seeing flights, charters, emergency services, and private GA use).

St Helens is the least developed of the small air strips with a gravel runway. The other smaller strips
have sealed runways (eg. Cambridge, Smithton Airport, Strahan Airport). St Helens is currently used
for emergency services use, limited freight use (seafood) and private use (general aviation and flight
training). In the past joy flights have been conducted from St Helens Airport.

Table 7. Airports in Tasmania

Airport Location Passenger Freight Flights Runways
Services Services
Passenger Services
A A Major airport 1 sealed
Jetstar — Gold Coast, Melbourne, Sydney
Hobart International Airport Hobart Santas - Melboume. Sydney, Brisbane
antas Link — Melbourne
Virgin Australia — Brisbane, Melbourne , Sydney
Freight services- Launceston/Melbourne
A A Major airlines and regionals. 1 sealed, 2 grass
Launceston Airport Launceston Jetstar. Qantas Link, Virgin Australia, and Sharp Airlines.
Routes: Melbourne, Sydney, Flinders Island, King Island
Freight service
Devonport Airport Devonport A Qantas Link - Melboumne 1- sealed & 1 grass
Burnie Airport (Wynyard Wynyard / A Regional Express — Melbourne 2 sealed
Airport) Bumie Sharp Airlines - Launceston, King Island
Fi . FlindersIsland | A Sharp Airlines - Melbourne, Launceston 2 - sealed
inders Island Airport .
(Whitemark)
King Island A Passenger Flights : Regional Express — Melbourne; 1 sealed, 1 gravel, 1
King Island Airport (Currie) King Island Airlines — Moorabbin composite
Airline of Tasmania - Wynyard, Launceston
No Passenger Services
Hobart/ No passenger services - day trips and scenic flights around 2 sealed
Cambridge Aerodrome c ! Hobart and the South West Wilderness ; Aeroclub of
ambridge S .
outhern Tasmania
St Helens Airport St Helens Small airport: no passenger service, irregular freight use, 1 gravel
emergency services use, some GA use.
Smithton Airport Smithton Ssn;all airport: no passenger service , emergency services 1 sealed , 1 grass
Small airport: no passenger services. 1 Sealed
Strahan Airport Strahan Helicopter and fixed wing charter flights into the south-west
wilderness area/ western Tasmania.
MCa : St Helens Aerodrome Assessment Report 12
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4.2 Airports and Passenger Services

This section examines some of the drivers of passenger services to regional airports. Local airports
that have passenger services generally have a number of characteristics:

They are located a long way from a major regional airport (eg. 4 hours + driving distance).

They have a large resident population and catchment area to sustain a passenger service (with local
residents travelling).

They are the primary tourist destination in a region and have large-scale tourism infrastructure
including accommodation..

They have a large local economy or several large-scale major employers that generate business
travel to help sustain flights.

Passenger volumes are significant for most of the year to allow for the maintenance regular flight
schedules (with additional flights during peak seasons).

Table 8. Regional Airports and Passenger Services - Assessment

»
AIrpOo ocatio ong arge d 4.Large

Tasmania
Burnie Airport Wynyard Yes (limited- A A ) A A
regionals)
Devonport Airport Devonport Yes (limited- Qantas | A A ) A A
Link)
St Helens St Helens No service Within 2 - - - -
hours-
Launceston
Airport
Victoria
Portland Airport Portland Yes (Limited A A A A
regionals)
Latrobe Regional Airport Morwell No service Services A - A A
discontinued
(within 2.5
hours-
Melbourne
Airport )
Mildura Airport Mildura Yes (Major airlines A A A A A
& regionals)
Echuca Airport Echuca No service (within Within 2.5 A A A A
2.5 hours of Melb hours -
Airport) Melbourne
Airport
Warrnambool Airport Warrnambool | No service — some A A - A
charters/sight
seeing
New South Wales
Ballina Byron Gateway Airport Ballina Yes (Major airlines Yes (Major A A A A
and regionals) airlines and
regionals)
llawarra Regional Airport Albion Park No service — GA Services A - A A
(Wollongong Airport) operations discontinued
(within 1.5
hour-Sydney
Airport
Coffs Harbour Airport Coffs Yes (Major airlines A A A A A
Harbour & regionals)
Clarence Valley Regional Grafton Yes (Regional-REX) | A A - A A
Airport
Lismore Airport Lismore Yes (Regional-REX) | A A - A A
Merimbula Airport Merimbula Yes (Regional-REX) | A A A A -
Port Macquarie Airport Port Yes (Regionals) A A A A A
Macquarie

Break O’Day is too close to Launceston airport to allow for the development of regular passenger services to St Helens.

There are a number of factors that affect this situation.

MCa : St Helens Aerodrome Assessment Report 13




Table 9. Break O ‘Day Assessment - Passenger Services

Requirement Break O'Day LGA

1. Long distance to major airport.

LGA is close to Launceston Airport.

services.

2. Large resident population in the region to support passenger

Population in Break O'Day and the potential catchment areas is small.

accommodation _capacity.

3. Location is the primary tourist destination with large

Break O'Day is often not the primary/single destination, and is usually part of tourist
route for interstate travelers.

4. Large local economy with significant business travel.

Local economy is small and business travel is likely to be limited.

5. Passenger volumes are significant during most of year.

holiday periods)

Passenger volumes would be limited to tourist season (Spring-Summer-Autumn in

The following table provides some examples of regional airports that illustrate these market

requirements.

e Regional airports: the regional airports (in areas with larger populations) generally have a mix
of passenger services (Regular Public Transport (RPT) Operators); some charter operators;
flight training operations; and air ambulance and other emergency services use.

e St Helens: St Helens airport has been used to transport fresh seafood from the east coast to
mainland locations. The airport has also been used for flight training and for scenic flights.
Current freight use has involved one aircraft transporting lobsters to the Melbourne market.
There was more freight use of the airport in the past when the seafood industry was less

regulated.

e There are other factors that also affect the demand for travel to a small airport. These include
the limited timetables of flights and the general willingness of passengers to fly on smaller
aircraft (when a major airport is relatively close).

Regional Airport Examples

The following provides some data on regional airports in Victoria, New South Wales and Tasmania.

Airport Operator Flights Regional Comments
Population
(LGA)
Victoria
Portland Airport Glenelg LGA Council Sharp Airlines: Glenelg LGA Service is supported by business travel to
<Portland> Portland Aero Club and Melbourne (Essendon)- Portland; 19,843 the region (aluminium smelter, forest
the Sharp Airlines Adelaide - Portland industries, and chemicals) and visitor
<5 Flights per day — ex Melbourne> travel.
<Regional catchment is around 100 kms>
Portland is 375 kms from Melbourne
Airport; 4.5 hours travel time; 540 kms
from Adelaide- 6.5 hours travel.
Latrobe Regional Airport | Latrobe Regional Airport | No passenger services due to Latrobe City No passenger services due to closeness to
<Morwell> Board proximity to Melbourne. 75,000 Melbourne with good highway access.

Location for aviation cluster, aircraft
manufacturing (GippsAero) aircraft
manufacturing, air ambulance and
rescue helicopter, Country Fire
Authority Department of
Sustainability and Environment aerial
firefighting aircraft. Significant
general aviation use - charter and
hire, flight training).

Total of 25,000 General Aviation
Movements in 2011.

Location: 152 kms or 1.5 hours from
Melbourne.




Operator Flights Regional Comments
Population
(LGA)
Mildura Airport Mildura Airport Pty Ltd Qantas (Qantas Link) - Melbourne Mildura Regional Airport expanding due to increase demand
<Mildura> Regional Express — Melbourne , City - tourist and business demand.
Adelaide, Broken Hill, Sydney 54,666 Regional catchment — in the Murray and
Virgin Australia — Melbourne Mallee Areas is estimated at 200kms.
Cobden Air and the Mildura Aero Location: 541 kms from Melbourne 6
Club hours travel time; 395 kms from Adelaide
Passenger Movements 2012: 4.5 hours travel time.
196,000..
Echuca Airport Echuca Aerodrome No passenger service and some Campaspe LGA Seen as too close to Melbourne to have a
<Echuca> Committee of limited charters. 38,981 passenger service. Good road access
Management /Campaspe | Aero Club and some light aircraft from Melbourne Airport.
Shire Council servicing. Location: 218 kms from Melbourne and

CFA and air ambulance use.

2.5 hours travel time.

Warrnambool Airport

Warmambool City

No airlines serve the airport.

Warrnambool City

No passenger service

< Warrmambool> Council Some scenic tours offered by Air 34,193 Location: 266 kms from Melbourne 3 .5
Warrnambool. hours travel time
Emergency services use (Air
Ambulance.
New South Wales
Ballina Byron Gateway Ballina LGA Council Jetstar: Melbourne, Sydney Ballina LGA Major tourism area of
Airport Regional Express: Newcastle, 40,753 Byron Bay, a 20 minute drive north.
<Ballina> Sydney Byron LGA 742 kms from Sydney; 9 hours travel.
Virgin Australia : Sydney 29,208

Passenger Movements 2011:
291,200; aircraft movements 3784.

llawarra Regional Airport

Shellharbour City

Qantas Link Service (to Melboune

lllawarra Region

The airport is an 80 minute drive

(Wollongong Airport) Council discontinued). 275,983 from Sydney Airport
<Albion Park> Light Aeronautics Industry Cluster, Wollongong City
the Historical Aircraft Restoration 192,418
Society (HARS), Australian Aerial
Patrol.
Fully sealed runways.
Coffs Harbour Coffs Harbour City Qantas - Sydney, Virgin Australia — Coffs Harbour 532kms Sydney; 6 hours travel from
<Coffs Harbour> Council Melbourne , Sydney, Tiger Airways LGA 68,413 Sydney

Australia- Sydney, and Brindabella
Airlines - Brisbane

Passenger Movements 2011:
341,116; Aircraft movements 2011:
6928.

Clarence Valley Regional

Clarence Valley Council

Regional Express — Sydney, Taree.

Clarence Valley

661 kms 7 hours from Sydney

Airport LGA 49,665
<Grafton>
Lismore Airport Lismore City Council Regional Express — Sydney. Lismore City 749 kms 9 hours from Sydney
<Lismore> Passenger Movements 2011: 49,365 | 42,766

Aircraft movements 2011: 2467.
Merimbula Airport Airport Agencies Pty. Regional Express — Sydney, Moruya. | Merimbula 530 kms 6 hours from Sydney
<Merimbula > Ltd. Passenger Movements 2011: 51,299 | 6973

Aircraft movements 2011: 2889. Bega Valley LGA

31,950

Port Macquarie Airport Port Macquarie-Hastings | Qantas Link Sydney, Lord Howe Port Macquarie- 384 kms 4 hours from Sydney

< Port Macquarie >

Council

Island

Virgin Australia (Skywest)
Brisbane, Sydney

Passenger Movements 2011:
218,897

Aircraft movements 2011: 5236

Hastings LGA
72,696



http://en.wikipedia.org/wiki/Qantas
http://en.wikipedia.org/wiki/QantasLink
http://en.wikipedia.org/wiki/Regional_Express_Airlines
http://en.wikipedia.org/wiki/Virgin_Australia

Operator Flights Regional Comments
Population
(LGA)
Tasmania
Burnie Airport Burnie Airport Burnie City LGA Regional airlines provide access to city
<Wynyard > Corporation Regional Express Airlines — 19,329 and to North Region.
Melbourne
Sharp Airlines — Launceston, King
Island
Passenger Movements 2011:
70,402; Aircraft Movements: 3050.
Devonport Airport Tasmanian Ports Qantas Link Melbourne Devonport City Services the region and visitor and
<Devonport> Corporation Pty. Ltd Passenger Movements 2011: 26,000 business travel.

139,109; aircraft movements 4416.

Proposal to Virgin to fly from Melbourne.
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5. Special Markets - Flight Charters

Charter flights are often linked to specialist tourist packages or servicing business requirements for direct travel to an

isolated location.

5. 1 Business Market

In the case of business travel, the regional businesses in Break O’Day are relatively small and there
are no large scale operations that involve executives flying in. The business market is serviced by
flights out of Launceston or Hobart, and there is no real demand for the regular use of charter flights.

5.2 Special Tourist Market - Fishing
5.2.1 Fishing Locations

One special market that has been identified is the use of charter flights to bring in visitors for game
and ocean fishing activity. St Helens is recognised as a key location for fishing activity.

There is a need to: examine current activity; the potential future size of the market; and the locations
that St Helens competes with.

e Game fishing is a major activity in a number of locations around Australia - in Queensland,
New South Wales, Victoria, South Australia and Western Australia.

e In Tasmania, St Helens is a major location for g