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11" February 2010

David Lovell,

Senior Development Planner,

Box 1906, Hunter Region Mail Centre,
NSW, 2310

Dear David

Proposed Telecommunications Facility located at Lot 1 DP 114469, 15C Jetty
Point Drive, Murrays Beach, NSW, 2281

Following your letter dated 31t December 2010 and the extension of time until 14t
February 2011 to provide additional information | am able to provide you with:

e 1 x Copy of the additional information requested, including further analysis on
the 3 additional candidates and the subject site under consideration in DA
1601/2010

If you require anything further to progress this application please do not hesitate to
contract me.

Yours Sincerely,

—-—

Jon Mills
Urbis (on behalf of Telstra)
Planning Consultant
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1 Introduction

This document has been prepared in support of development application
1601/2010 for a proposed 35m Telstra telecommunications facility to be located
at 15C Jetty Point Drive, Murrays Beach, NSW, 2281.

Lake Macquarie Council sent a letter dated 31" December 2010 to Urbis
commenting on 3 sites that Telstra highlighted within the Statement of
Environmental Effects and that these sites required further analysis by Telstra

In response, Urbis on behalf of Telstra, has prepared this document containing a
detailed analysis of each site demonstrating why they are not suitable for a
telecommunications facility. Further analysis has also been provided on the
chosen facility, reasoning why it is the most suitable location within the area and
why a variation (under State Environment Planning Policy 1 — Development
Standards) is sought in respect to the height limitations. A further visual
assessment of the impact on the scenic qualities on the surrounding area of the
proposed Telstra facility is provided.
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2 Councils Preferred Candidates

Amongst the 7 original candidates examined as a potential suitable location for the
proposed telecommunications facility, Lake Macquarie Council has recommended
further investigation into 3 of these sites as listed below.

e Candidate B — Swansea Quarry site, 393 Pacific Highway, Swansea — Lot
7&8 in DP 791995

e Candidate C - 394 Pacific Highway, Cams Wharf — Lot 1 on DP 189170

e Candidate E- Road Reserve, off Pacific Highway, Cams Wharf — Lot 9 &
15 on DP 791993

Candidate B

This candidate is located on the site of the old Swansea Quarry off of the Pacific
Highway. The site is located at approximately 20m in elevation. The closest
residential properties to this site are located from 420m north in Swansea and
600m east in Caves Beach. There is an existing telecommunications facility
located at 7 Lake St, Swansea which is the closest to Candidate F, being located
1.8km to the north-north-east.

Candidate B is located within land zoned 10(a) Sustainable Mixed Use
Development and has been identified as being within land designated for
Development type 4 in the North Wallarah Masterplan. This candidate is located
on the north-eastern edge of the target coverage area boundary.

Reasons why Telstra believe that a facility at Candidate B is not viable

e Telstra held talks with Lake Macquarie Council’s property manager Eric
Neville regarding ownership of this site in 2004. This was met with a less than
positive response due to the imminent implementation of the North Wallarah
Peninsula Master Plan and Council had plans for their own redevelopment of
the site and thus Telstra was encouraged to look elsewhere. Given the
planning and visual constraints, it is not considered viable to explore this

arrangement 6 years later. Appendix 3 contains a file note detailing the
conversation that was held between Telstra and Lake Macquarie City Council
in February 2004.

A Telecommunications facility at candidate B will be highly visible in all
directions. A facility at Candidate B will result in a far greater impact on the
visual and scenic quality, not only the northern precinct, but in the precincts
surrounding the site and the nearby residential areas of Pinny Beach, Caves
Beach, Swansea and Murrays Beach.

This is due in part to its low elevation, in tandem with its location behind
critical ridgelines that would biock the facility and require it to be of a
significant height to clear this ridgeline.

The potential for visual screening at Candidate B is greatly reduced due to
the notably smaller amount of mature trees and vegetation throughout the
landscape of the Northern Precinct. The site of the old quarry is dominated by
extensive reshaping. Re-establishment of tree cover over a large proportion
of the disturbed area is proposed at this site. This candidate provides little
opportunity for a facility design to be sympathetic to the surrounding
landscape’s character, and to maximise visual screening provided by
surrounding vegetation. Candidate F, located on Jetty Point Drive is located
amongst dense, well-established vegetation that provides effective visual
screening up to the 17m mark with the tree line starting 10m from the
proposed facility boundary.

The proposed housing type in the Northern Precinct and site of the old
Swansea Quarry will consist of diverse development types and uses. Higher
density forms of development are proposed on the plateau and degraded
areas. It is considered that a telecommunications facility of the required size
at this location will have a far greater impact on the visual and scenic amenity
of the residents in this area in comparison to the future residents in the
Lakeside Ridge Precinct where lower density development is proposed.
Therefore, a telecommunications facility located at Candidate B will have a
greater impact on a larger amount of residents in the area surrounding the
site.
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Figure 1 — Map of Candidates within the North Wallarah area.
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Figure 2 — Perspective view of North Wallarah, looking north-east from Point
Morisset Precinct.
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Figure 3 - Perspective view of North Walilarah, locking south west from the
old Swansea Quarry located within the Northern Precinct.
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Candidate C

This site occupies vacant land and is located in close proximity to an existing
Telstra site along the Pacific Highway. The site is located at approximately 68m in
elevation. This site is located 1.5km south east of the site, the subject of the
development application and 800m north east of the proposed Optus facility
located at 400 Pacific Highway, Cams Wharf.

Candidate C is located within land zoned 10(a) Sustainable Mixed Use
Development and has been identified as being within land designated for
Development type 4 in the North Wallarah Masterplan. This candidate is located
on the south-eastern edge of the target coverage area boundary.

Reasons why Telstra believe that a facility at Candidate C is not viable

e This site will not work from a coverage perspective and will not meet
network coverage requirements. If we view Figure 5 we can see the target
coverage area outlined in pink. The coverage from a facility in this location
is shown in blue.

e It can be clearly seen that a facility in this location will not provide the
necessary coverage to satisfy demand which is the driving force behind
this project.

s The lack of coverage relates to the terrain in the area, which we can see
in Figure 4 rises up to the north-west, blocking signal into the north.
Because of this terrain the site cannot alone fulfil coverage objectives,
which means another site would be required within the target area (in the
approximate location of the selected candidate), thereby causing a
proliferation of towers within the general area.
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Figure 4- Google Earth image showing the terrain constraints blocking the
tar—et coverage from candidate C
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Figure 5 - Map showing proposed Coverage from candidate C- Note the pink
edged target area is not affected by the coverage from C shown in blue.
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Candidate E

This site comprises vacant land, located along an access easement from the
Pacific Highway. Telstra considered this as a viable candidate in 2004, and initial
investigations were undertaken at this site. This included a Geotechnical study as
there were major concerns over mine subsidence issues within the area.

Reasons why Telstra believe that a facility at Candidate E is not viable

e A Geotechnical Report showed that a facility here would be problematic in
the extreme, due to mine subsidence within the chosen area.

¢ Two Recommendations were put forward to enable the construction of a
facility in this location. These were:

1) Design for pothole subsidence and allow provision for re-levelling if
adverse tilt occurs.

2) Grout the voids under and within 7m of the boundary of the site to
eliminate subsidence risk.

e The two options above are discussed in more detail in the Geotechnical
Report and in further investigations by GHD Group, who were responsible
for construction. The costs involved in either option offset against the
other costs of the project meant that this was not a financially viable
option.

¢ Another major factor was that each option is only speculative. That is,
there is a significant risk that neither of these options would work. They
were certainly not guaranteed to be structurally viable. This large element
of uncertainty and risk attached to the candidate means that this could not
be considered a viable option. This site therefore is not suitable to warrant
further discussion as a viable candidate.
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3 Telstra’s selected candidate subject of DA
1601/2010

The selected candidate subject of the development application has been initially
assessed by Lake Macquarie City Council as not being consistent with the specific
based planning controls and master planning of the North Wallarah Peninsula and
would likely have a visual and scenic quality impact on the North Wallarah
Peninsula, mainly the Lake Sector of North Wallarah Peninsula, inclusive of the
existing and planned Lakeside Ridge Precinct.

The main issue is that the planning controis specifically state that development
should not penetrate the tree canopy of the locality especially on ridge lines as is
the case here. There is also specific concern over the visual impact on the scenic
quality of the future development of the Lakeside Ridge Precinct and Lake Sector
of the North Wallarah Peninsula and the newly developed areas South of Jetty
Point Drive where it is speculated that there are clear sight lines to the proposal.

To address these matters is:

e A statement detailing the reason why this type of development should be
excluded from the tree canopy height controls

o Afurther visual impact assessment in regard to above mentioned viewing
corridors.

3.1 SEPP 1 - Objection in regard to the development height

SEPP 1 was introduced to allow flexibility in the application of development
standards. Clause 3 of the SEPP 1 states:

“This Policy provides flexibility in the application of planning controls operating by
virtue of development standards in circumstances where strict compliance with
those standards would, in any particular case, be unreasonable or unnecessary or
tend to hinder the attainment of the objects specified in section 5 (a) (i} and (i) of
the Environmental Planning Assessment Act 1979.”

Section 5 (a) (i) and (ii) of the Environmental Planning and Assessment Act 1979
states:

“ The objects of this Act are:

(a) to encourage:
(i) the proper management, development and conservation of natural
resources, including agricultural land, natural areas, forests, minerals,
water, cities, towns and villages for the purpose of promoting the social

and economic welfare of the community and a better environment,

(i) the promotion and co-ordination of the orderly and economic use
and development of land”.

Clause 8 of the SEPP sets out criteria for assessing SEPP 1 objections where it
states:

“The matters which shall be taken into consideration in deciding whether
circumstances should be granted are:

a) Whether non-compliance with the development standard raises any
matter of significance for State or regional environmental planning, and

b) The public benefit of maintaining the planning controls adopted by the
environmental planning instrument.

In considering whether to grant at its discretion under SEPP 1, consent to vary a
development standard, the consent authority must also give consideration to the
objective of the zoning and the purpose of the relevant development standard.
These guidelines are consistent with the Land and Environment Court guidelines
for the drafting of SEPP 1 objections from the Land and Environment Case,
Winten Property v North Sydney (2001) 130 LGERA 79, being:

“ SEPP 1 Objections must address the following at a minimum:

a) Is the planning control in question a development standard?

12
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canopy to avoid signal interference between obstacles such as ftrees,

b) What is the underlying object or purpose of the standard? buildings and terrain.

c) Is compliance with the development standard consistent with the If Telstra were to construct a tower within the tree canopy, the signal would
aims of the Policy (SEPP 1), and in particular does compliance with be blocked by the surrounding trees and the facility would have no use or
the development standard tend to hinder the attainment of the objects purpose in its function. Therefore it is not logical or reasonable to impose
specified in Section 5(a)(i) and (ii) of the Environmental Planning and the height limit policy on a telecommunications facility, which the policy
Assessment Act? clearly does not account for; is not designed to administer to, and is not

applicable to this development.
d) Is compliance with the development standard unreasonable or

unnecessary in the circumstances of the case? This of course means that the site selected has to be the correct site and is
expressed in the submitted Statement of Environmental Effects and this
e) Is the objection well founded?” document, the selected site is the only available site that can meet Telstra’s

coverage objectives provided it can penetrate the tree canopy.

e The Development Standard to which the SEPP 1 objection applies

3.2 Visual Impact Assessment on Existing Viewing Corridors
The North Wallarah Masterplan — Visual Integration Masterplan — 4.3 Lake Isual Imp 9 9

Sector Integration states that the overall height of development should be

T i idors h b identified by Council, which have sight lines south
restricted to maintain the natural character of the hilisides of the Lake wo view corrt ave been | n y ! ¢ 59

and west of the proposed development located at Candidate F. These encompass

Sector, by keeping built form within the tree canopy. the Lakeside Ridge Precinct, Lakeshore & Slopes Precinct, Point Morisset
N Precinct and Rafferty’s Resort to the south. The telecommunications facility has

*  The obiectives of the development standard been proposed on a site with the objective of minimizing the overall impacts on the
The objectives of the development standard is to control development areas surrounding the.devel.opment. The location of the facility utilises tree cover
within the North Wallarah Peninsula so that it can be visually integrated and terrain on a site with existing infrastructure to reduce the impacts. The design
within the existing vegetation and retains the visual characteristics that of the facility inpludes a slimline monopole, collar mounted antennas. It will also be
have been designated with this style of eco development. constructed using non-reflective material, which will be colour matched to be as

inconspicuous as possible.

e Reason behind the SEPP 1 objection to vary applicable Development
Standard

This objection requests a variation in development standards for the
height restriction placed upon the proposed telecommunications facility
within this location specified in the Masterplan that development should
not penetrate the tree canopy of the locality, especially in regard to
ridgelines. This variation is requested for the following reason;

In order to provide sufficient network performance for the areas surrounding
the site, the telecommunications facility will require a height above the tree

13



Tan .

Developing Housing Area South of Jetty Point Drive

Figures 6 and 7 demonstrate the view obtained from within Rafferty’'s Resort
looking north-east towards Candidate F. Figure 6 was taken approximately 850m
south-west of the site. The photograph is of an existing view corridor between two
dwellings within the Resort. The terrain and vegetation in the areas between these
two points obscure views of Candidate F. The mature tree line surrounding the
Resort provides effective visual screening of the facility.

Figure 6 — Photograph looking north-east towards Candidate F taken from
within Rafferty’s resort

=M IAR ]

Figure 7 below was taken further south, approximately 950m from Candidate F
within the Resort's car park on the eastern side of The Rafferty’s Resort
Convention Centre 1. From this position there are no views of the ridgeline or
bushland located at Candidate F. The mature vegetation surrounding and located
throughout the Resort provide effective visual screening from the north and north-
eastern direction.

Figure 7 — Photograph of looking north-east towards Candidate F taken from
the resort car park.
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The visual impact of the proposed telecommunications facility at Candidate F in
the areas to the south of Jetty Point Drive is minimal. A balloon was raised to the
height of the proposed facility (35m) and photos of the surrounding area were
taken. Figure 8 below displays the view to the south of Candidate F looking
towards Rafferty’'s Resort, Lakeside Ridge Precinct and parts of the Lakeshore &
Slopes Precinct. As seen in Figure 8, the facility, at its highest point will have little
visual impact on the Resort and surrounding area. The Convention Centre and
dwelling are labelled within the image, with only the tips of the buildings being
visible from this height. The faci'ity will not be visible from street level. This is due
to the terrain and the mature vegetation that covers the area.

Figure 8 - Photograph looking south-west from 35m in height above
Candidate F.
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Point Morisset Precinct and the areas to the west of Candidate F will experience
minimal loss of visual amenity. With the balloon elevated to 35m in height above
Candidate F, images were taken from the along the shore line and throughout
Point Morisset Precinct to assess the visual impact a telecommunications facility
at Candidate F may have. As seen below in Figure 8, the balloon at 35m in height
is not visible in the eastern skyline. The dense and maiure tree line throughout the
precinct provides effective screening of the stimline monopole from this location.

Figure 2 - Photograph looking east from the Jetty looking towards
Candidate F.

15
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Moving a further 200m north-east from the jetty, there is no detrimental impact on
the scenic quality obtained from this area. The mature trees visible in Figure 10
below provide screening from Candidate F. The balloon at 35m in height is not
visibfe from this viewpoint. The dense tree canopy aids greatly in reducing the
visual impact a facility may have. There are some small pockets where parts of the
proposed facility at Candidate F will be partially visible. However, due to the
calour, design and distance from the development, the slimline manopole will have
a minimal detrimental impact of the visual quality of the area.

Figure 10 — Photograph taken from approximately 630m west-nor-west of
Candidate F locking east.

L

Figure 11 below is a photograph taken looking west from 35m in height above
Candidate F. The shoreline, jetty, dwellings and other features of the built
environment throughout the precinct are not visible from this vantage point. The
terrain and dense tree canopy assist in screening the facility from the view
corridors and lines of sight identified in these areas. It is expected that the visual
and scenic impact of the proposed telecommunications facility at Candidate F will
be minimal.

Figure 11 — Photograph looking west towards Point Morriset Precinct and
the shoreline. Taken from 35m in height above Candidate F.

16



Figure 12 - Photograph locoking south from 35m in elevation above
The Lakeside Ridge Precinct is located along the ridgeline stretching north-south Candidate F.
through the North Wallarah area. Candidate F is located within the northern
section of this precinct.

The proposed Telstra facility has been sited on land with an existing water
reservoir. In an attempt to minimise the impact on the surrounding area, the facility
has been located amongst existing infrastructure. Figure 12 demonstrates views
obtained from the 35m mark looking south along the Lakeside Ridge Precinct and
parts of the Lakeshore & Slopes Precinct. The land is currently undeveloped and
is covered with mature trees consisting of dense caropies which will provide visual
screening for the facility. There are pockets of no vegetation which will be
developed. Here, parts of the proposed facility will be visible, particularly in the
areas in close proximity to the facility and reservoir; and the southern side of the
precinct will experience a small loss of visual amenity. Overall though, it is
considered that a telecommunications facility at Candidate F will have a small
visual impact on the Lakeside Ridge Precinct, and only on properties immediately
adjacent to its location, with terrain and vegetation screenirg it from afar.

17
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4 Conclusion

The proposed telecommunications facility designated as Candidate F located at
Lot 1 DP114469, 15¢ Jetty Point Drive, Murrays Beach, the subject of Telstra’s
submitted development application as demonstrated, is the only viable candidate
amongst those Telstra investigated.

The three candidates that warranted extra analysis have been thoroughly
discounted for the following reasons:

Candidate B — Not suitable from a perspective of coverage, planning and
property requirements.

Candidate C — Not suitable as it will not meet Telstra’s coverage
requirements.

Candidate E — Not suitable due to mine subsidence issues.

Telstra respectfully requests that Lake Macquarie City Council consider the
information presented in this document with regard to Candidate F (being the
subject of the submitted planning application) and make a final planning
recommendation based on this supplementary information.

It is submitted that the proposal represents sound and proper town planning and it
is respectively requested that permission be granted for this application.




Planning Report

Appendix 1 - Geotechnical Report
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Project No: 41441
1 April 2008

REPORT ON GEOTECHNICAL INVESTIGATION
PROPOSED TELECOMMUNICATIONS TOWER AND COMPOUND
TELSTRA SITE 27814, PACIFIC HIGHWAY, CAMS WHARF

1. INTRODUCTION

This report details the results of a geotechnical investigation carried out for a proposed
telecommunications tower, equipment kiosks and associated compound adjacent to the Pacific
Highway at Cams Wharf. The work was requested by Mr Wayne Rose of Telstra Corporation
Limited, prospective purchasers of the site.

A 28.7 m high concrete and steel telecommunications tower above is proposed to be positioned
above an area that is understood to have been mined several decades ago. Geotechnical
investigation was carried out to investigate the presence of coal mine workings and, where
workings were found, to assess the potential for future mine subsidence.

The investigation comprised three test bores and a site walkover. Details of the fieldwork are
given in this report together with comments relating to foundation conditions, mine subsidence
risks and possible remedial measures. It is understood that the results of this investigation will
be used to assess the feasibility of the project.

For the purposes of the investigation, a series of drawings (Reference No N27814 Sheets G1.1, .
G1.2, G2, G3.2, S1~-S3, S2.1, S2.2 and S3.1) were provided by the Client. These drawings
were all noted as “Issue No. 17,

Geotechnical Investigation - Proposed Telecommunications Tower and Compound Project 41441
Telstra Site 27814, Pacific Highway, Cams Wharf April 2008
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2. SITE DESCRIPTION

The site of the propdsed telecommunications compound is located along the westem side of the
Pacific Highway reserve at Cams Wharf and comprises a rectangular shaped area with plan
dimensions of 9.9 m by 7.9 m. ltis located near a road cutting which, at its highest point on the
western side, is some 10 m above the existing road. The cutting is considerably higher on the

eastern side of the road.

As a result of excavations for the road, a ridge oriented parallel to the road has been formed
and it is on this ridge that the proposed telecommunications compound will be positioned.

Based on a site survey plan, surface levels across the site are currently at about RL 81
(measured relative to Australian Height Datum) whilst to the north along the ridge, levels fall
gradually some 8 m over a distance of about 160 m. To the west of the ridge, surface slopes
fall at about 5 - 10° whilst to the east of the ridge, a former access road is present on average
about 3.5 m lower than levels along the ridge, with surface siopes in the intervening area at
about 22 - 25° from horizontal. The area immediately to the northwest of the site falls at similar
slopes for about 2.5 m before flattening out to average slopes of about §°. The ridge merges
into the side of a hill to the south of the site and this hill has a high point a few hundred metres

further to the southwest.

At the time of the field investigation, a layer of mulch covered the surface of the proposed
development site, this having been due to recent clearing of vegetation. All areas to the west of
the ridge and the hillside to the south were covered with mature bush. The section between the
ridge and the Pacific Highway was bare with the exception of a few scattered shrubs. Rock was

exposed in many areas of the latter section.

Photo 1, below, shows the site prior to clearing vegetation and carrying out the fieldwork, whilst
Photo 2 is following clearing and shows the position of the site relative to other topographical

features.
Geotechnical Investigation - Proposed Telecommunications Tower and Compound Project 41441
Telstra Site 27814, Pacific Highway, Cams Wharf April 2008




If /JI Do:glas Partners
Geoles - IR Page 3 of 15

TELSTRA
SITE 27814

Photo 1: View of Site looking from the Eastern side of the Pacific Highway.

TELSTRA
SITE 27814

Photo 2 View of general site showing position of the site in relation to the road cutting and the
nearby hill. The position of the proposed compound is shown.

Eeotechnical Invesfigation - Proposed Telecommunications Tower and_Compound Pro;ec-z 5 41
Telstra Site 27814, Pacific Highway, Cams Wharf April 208
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3. REGIONAL GEOLOGY

Reference to thekprovisional Gosford — Lake Macquarie 1: 100 000 scale Geological Series
Sheets indicates that the site is located near the geological boundary of an area underlain by
Munmorah Conglomerate within the Clifton Subgroup in Narrabeen Group, and another area

underlain by the stratigraphically lower Newcastle Coal Measures.

The Munmorah Conglomerate is described as comprising conglomerate, pebbly sandstone and
grey to green shale, whilst the Newcastle Coal Measures (NCM) in this area typically comprise

conglomerate, tuff, siltstone, claystone and black coal.

The abandoned workings of the Wallamaine Colliery which probably worked the Wallarah

Seam, underlay this site.

4, DESKTOP REVIEW

Prior to commencing the field investigations, a desktop review of information obtained from the
Mine Subsidence Board (MSB) and the DPI-Minerals was undertaken. In particular, Record
Trace RT633 showing the layout of the local Wallamaine Colliery was used to assess the likely
presence of workings in close proximity to the proposed telecommunications tower site. Details
of the workings near the site are reproduced from the RT in Figure 1.

Inspection of the scanned RT633 image indicates that the mine surveyor referenced the
underground workings to surface features such as site and road reserve boundaries. This
enabled the RT633 plan to be georeferenced to the modern surface cadastre on the basis of
conspicuous features common on both. The location of the proposed telecommunications
tower was then plotted from the co-ordinates given in Drawing N 27814, Sheet G2 provided by

pE N E R ENRENRRERRNBRERNNENNNNR.]

the client.
Geotechnical Investigation - Proposed Telecommunications Tower and Compound Project 41441
Telstra Site 27814, Pacific Highway, Cams Whart April 2008
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Figure 1: Location of Telstra Site 27814 in relation to recorded coal mine workings. (Details of
mine workings are an extract from RT 633 and only show details near the site.

The following information was interpreted from a review of the georeferenced image of RT633
in the DP MAPINFO GIS system prior to subsurface investigation and used to plan the drilling

program:

o The Telstra Site 27814 is located near the No. 4 tunnel into the Wallamaine Colliery.
The tunnel entrance is marked with the date 9/2/53 (presumably 1953). The surface
level immediately outside the tunnel is noted as about RL 206.85 feet whilst the reduced

level inside the tunnel near the first cross bord is RL 212.7 feet.

» The Wallamaine Colliery in the vicinity of Telstra Site 27814 occupies a crescent shaped

ridge.

s The crescent shape of the mine is similar to the shape of the ground contours indicating
that the mine was situated on a ridge and that the seam has a limited lateral extent at-
the site, probably due to sub crop and limited depth of cover. The total length of the
crescent is at le 1st 1400 m and the maximum width about 300 m as on the RT633

image.
Geotschmcal In vesb'gé!)’on - Proposed Telecommunications Tower and Compound —_ Project 41441
Telstra Site 27814, Pacific Highway, Cams Wharf April 2008
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s The 10 m interval contours available on the GIS indicated that the mine was worked
below a surface level of RL 80 m at the north-eastern corner and RL 50 m below the

south-western portion, suggesting a regional dip of west or southwest.

e Comparison of the levei at the No. 4 tunnel entrance of RL 206.85 feet (about RL 63 m)
and the first cut through of about RL 212.7 feet (about RL 65 m) with the level shown on
the digital cadastre suggested that the coal seam was probably about 15 m below
existing surface levels near the proposed telecommunications tower site.

o Extensive pillar extraction took: place in these workings which resulted in most of :the
pillars being removed. However, the extraction was less extensive near the No. 3 and ._

No. 4 tunnel entrances, possibly to protect the miner's access.

e The width of the worked area near the proposed site is about 240 m and it is likely that
most of the areas of pillar extraction have aiready collapsed. However, the site is on the
transition between a pillar extraction area, areas of split pillars and one relatively large
pillar. It was therefore considered possible that a void may remain beneath the site.

» Based on the topography of the area, it is likely that the mine workings will be dry.

5. SITE WALKOVER INSPECTION

Foliowing the deskiop review, a walkover of areas within about 200 m of the site was carried out
by a senior engineering geologist and a geotechnical engineer to check for any surface

expression of subsidence, such as potholes, tension cracks or scarps.

No subsidence features were observed within the perimeter of the proposed
telecommunications compound, however, the walkover of the nearby areas revealed several
features indicating surface subsidence from the collapse of the workings. These features are

detailed below together with photographs of the features.

Geotechnical Investigation - Proposed Telecommunications Tower and Compound Project 41441
Teistra Site 27814, Pacific Highway, Cams Wharf April 2008
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Pothole subsidence approximately 10 m to the west of
Telstra Site 27814. A step indicating a relative vertical
displacement of at least 0.7 m was noted at the
southern end of this feature, and this is shown to the
right of text.

Numerous large cracks in an area about 150 m to the
north-northwest of the Telstra Site 27814. The cracks
were up to 0.5 m wide and estimated to be up to 5m
deep in many parts, although it is likely that the cracks
extend in an en echelon manner to an even greater
depth. The rock exposed in the upper portion of the
crack comprised medium strength sandstone. The
extensive nature of these cracks suggests that the roof

above the mine workings has completely collapsed in

this area. Reference to the MAPINFO GIS model of |

the workings suggests that these features are close to
the goaf edge of the pillar extraction area where
differential subsidence and tensile trains will be
concentrated.

Geotechnical investigation - Proposed Telecommunicalions Tower and Compound

Teistra Sire 27814, Pacific Rizhway, Cams Wharf
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Evidence of grouting of workings within the sides of

the road cutting some 30 —~ 50 m to the east of Telstra
Site 27814. Parts of the cutting have been protected
with a covering of shotcrete. However in some areas
where bare rock is exposed broken sandstone

fragments that have been grouted with a cement
matrix are visible.

It is assumed that this grouting
was undertaken to stabilise the batters prior to
excavation of the cutting. The picture to the right

shows part of the rock exposed on the eastemn side of
the road cutting.

The evidence of mine subsidence in the area is consistent with the conditions anticipated
following the review the review of the RT633 record trace. Grouting of areas adjacent to the

Pacific Highway has been undertaken some time prior to carrying out excavation associated

with the road construction. The lateral extent of the stabilisation (grouting) works is not known.
6.

FIELDWORK METHODS

The field investigation comprised three test bores (Bores 1 — 3) drilled using a four wheel drive
utility mounted auger/rotary drilling rig. The bores were advanced using 100 mm diameter
spiral flight augers until V-bit refusal on the underlying t :drock was reached. Drilling was
thereafter continued using NM-LC triple tube diamond core drilling equipment until it was
underlying rock.

considered that the bores had passed through the region of the ‘working seam’ and onto the
respectively.

Final depths for Bores 1, 2 and 3 were 21.0m, 19.98 m and 20.54 m,
coring.

Temporary casing was required in each of the bores to a depth of about 16 m to facilitate
r

cnnical Investigation - Proposed Telecommunications Tower and Compound
Telstra Site 27814, Pacific Highway. Cams Wharf

Project 41441
April 2008
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Detailed logs of the subsurface profile encountered in the bores were prepared by the
geotechnical engineer using soil and rock samples obtained from the bores.

At the completion of the fieldwork, the surface levels at the test locations were determined by
interpolation from the survey drawing provided. At this stage no detailed survey of the bores
has been carried out.

The locations of the bores relative to surface features are shown on Drawings 1 and 2 which
are contained in AppendixA. Bore1 was positioned at the location of the proposed
telecommunications tower, while Bore 2 was located in the vicinity of a possible intact pillar (as
described in the second last point given in Section 4 of this report). Bore 3 was positic;ned
along the western side of the proposed compound. The location of the bores relative to the -
mine workings are shown on Drawing 3.

7. FIELDWORK RESULTS

Details of the conditions encountered in the test bores are enclosed in Appendix B. These
borehole logs should be read in conjunction with the explanatory notes, which define the
descriptive terms and classification methods used.

The bores encountered relatively uniform conditions and a brief summary of the bores is as
follows:

FILLING Comeprising clayey gravel and present at Bores 1
and 3 to 0.8 - 1.5 m depth.

SANDY CLAY or GRAVELLY CLAY To 1.6 m and 2.5 m depth at Bores 1 and 3, and to
0.45 m depth at Bore 2.

Geotechnical investigation - Propased Telecommunications Tower and Compound Project 41441
Telstra Site 27814, Pacific Highway, Cams Wharf April 2008
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SANDSTONE, PEBBLY SANDSTONE

or CONGLOMERATE To about 14.5 m depth. Generally medium strength
although the upper sequences are extremely and
very low strength. This unit is considered to be part
of the Munmorah Conglomerate Formation which
overlies the Wallarah Seam of the Newcastle Coal
Measures in this area. Several voids ranging from
180 - 530 mm were inferred to be present within
this unit during the drilling process. In addition,
zones of highly fractured rock (possibly rubble)
were also present over the lower portion of this unit
and significant core loss also occurred during
drilling.

18-19m depth then medium strength. Two
approximately 0.5 m thick bands of coal were
encountered these being at about 15m and 18 m
depth. This unit is considered to be part of the
Newcastle Coal Measures.

Also noted was the occasional presence of grout in Bore 1. This is likely to have been injected
into former voids by grouting undertaken by the New South Wales Roads and Traffic Authority
(RTA) during stabilisation works prior to the re-construction of the Pacific Highway.

Photographic plates of the rock core are presented with the borehole logs in Appendix B.

Groundwater was not observed in any of the bores prior to the introduction of drilling fluid which
was used for coring purposes. Due to the fractured nature of the rock, complete water loss was
experienced in all three bores, resulting in the injection of several thousands of litres of water
into the fractured zones. Notwithstanding this, given the elevated position of the site in

conjunction with the fractured nature of the rock, it is unlikely that groundwater would be present
within the depth of the bores.

Geotechnical Investigation - Proposed Telecommunications Tower and Compound Project 41441

Telstra Site 27814, Pacific Highway, Cams Wharf April 2008
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8. PROPOSED DEVELOPMENT

It is understood that the proposed development included a monopole tower for
telecommunications antennae and two separate equipment kiosks belonging to Telstra and

Optus. These structures will be within a fenced compound.

9. COMMENTS

9.1 Assessment of Data from Test Bores
9211 Working Seam

The bores penetrated two coal seams.

The upper seam was at a depth of about 15 m and was associated with extensive core loss
zones, and in the case of Bore 1, a small void of about 190 mm high. The length of coal core

recovered from this seam ranged from 186 mm to 610 mm.

The lower seam was present at a depth of about 18m. The length of coal recovered from this
seam ranged from 0.43m to 0.56 m. The latter thickness was measured in Bore 1, which
recovered both top and bottom of the seam in a single run with 100% core recovery and is

therefore an accurate measure of seam thickness.

Based on the above, the lower seam has a maximum thickness of 0.56 m and is therefore not
workable. The presence of voids and high core loss associated with the upper seam confirms

that this seam was worked under the site.
9.1.2 Remnant Voids

Small voids ranging from 0.16 m high to 0.53 m were encountered in all bores at various depths
between the level of the working seam at about 15m and a depth of about 8 m below the
existing surface. These voids appear to be residual voids following a collapse of the strata
overlying the pillar extraction area. Details of the voids encountered in each bore are given in
Table 1 below.

Geotechnical investigation - Proposed Telecommunications Tower and Compound Project 41441
Telstra Site 27814, Pacific Highway, Cams Wharf April 2008
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Table 1: Depth and height of Remnant Voids Observed in Bores
Bore 1 Bore 2 Bore 3
Depth to top Void height Depth to top | Void height | Depth to top | Void height
(m) : {m) {m) {m) {(m) (m)
0.32 (grout filled no
8.05 longer an open void) 9.05 0.16 11.32 0.18
11.34 0.53 11.28 0.27 13.06 0.46
15.63 021
Total thickness
of existing 0.74 ‘ 0.43 0.64
open void

9.1.3 Prior Grouting

As discussed above it is apparent that grouting was undertaken in conjunction with the
excavation of the adjacent cut batters of the Pacific Highway. Grout was encountered in Bore 1
only. At a depth of 8.05 m, the grout infilled a prior void about 0.32 m in height. At 11.7 m
depth grout was present as cement between fractured sandstone fragments at the base of an
open void. No grout was identified in the other bores.

9.2 Condition of the Workings and Subsidence Risk

The extent of fracturing of the rock mass, the small total height of the current voids and the
distnbution of these voids though the rock mass indicates that the rock overlying the pillar
extraction area has collapsed (goafed).

The small total height of the remaining void relative to any reasonable working section indicates
that substantial surface subsidence has already occurred in this area. This is consistent with
the presence of the large vertical differential settiements and tension cracks observed to the
north of the site near the edge of the pillar extraction panel.

The remaining voids have been redistributed throughout the rock mass and do not form a
continuous laterally extensive void and hence it is considered that there is no significant risk of

trough subsidence (i.e. subsidence over a laterally extensive area).

Geotechnical Investigation - Proposed Telecommunications Tower and Compound Project 41441
Telstra Site 27814, Pacific Highway, Cams Wharf April 2008
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if the remaining voids were to propagate upward through the rock mass by successive
collapses of the rock overlying the void it might be possible for a small pothole to reach the
ground surface. However given the medium strength rock overlying the remnant voids it is
considered that such sequential roof failures are unlikely and if they did occur, bulking of the
fallen rock material would be expected to choke off the remaining voids prior to reaching the
surface.

A more credible scenario for potential damage of the structure as a result of the underlying mine
workings might be piping failure in which the near surface soil and/or filling is eroded by water
permeating through the fractured ground overlying the goafed workings. This would initially
result in a narrow piping tube from the ground surface to the top of the weathered rock but if not
backfilled might widen over time. Given that the residual soils in this area are derived from
weathered conglomerate and therefore have a gravelly consistency, such piping is also
considered unlikely.

9.3 Design for Subsidence
There are two possible approaches to the risk of mine subsidence at this site:
« Design for pothole subsidence and allow provision for re-levelling if adverse tilts occur.
¢ Grout the voids under and within 7 m of the boundary of the site to eliminate subsidence
risk.
The options are discussed in further detail below.
9.3.1 Pothole Subsidence Design
While the risk of mine subsidence is considered very small, the consequences of pothole
subsidence or tilt in relation to a tall tower founded on a single pile could be severe. An
approach to this would be to found the proposed monopole on a cruciform footing designed to
withstand a 5 m diameter subsidence pothole forming at any location beneath the footing.
Similarly the kiosks could be constructed using standard pothole footing designs in which the

structure is founded on rigid strip footings (ground beams) which project well beyond the
perimeter of the building to allow it to span future potholes. It is, however, likely that the

Geotechnical Investigation - Proposed Telecommunications Tower and Compound Project 41441
Telstra Site 27814, Pacific Highway, Cams Whartf Aprit 2008




I‘ ’)I Dougias Partners

Page 14 of 15

projection of the ground beam may exceed space available within the current licence area

which may therefore need to be increased.

If this approach is adopted then the structure would not be adversely affected by either soil
piping or pothole subsidence and the local tilts which are associated with the development of

these features.

The structure would however be susceptible to adverse tilts in the extremely unlikely event that
trough subsidence was to occur. If the ground beams and cruciform footings are designed to
be sufficiently stiff then it would be possible to re-level these structures by jacking.

9.3.2 Grouting

It would be possible to eliminate all risk to the proposed development by grouting all the
remaining voids with the rock mass to a depth of 15 m and for a distance of about 7 m beyond
the edges of the structures. It is likely the cost of such pre-emptive grouting may be
disproportionately high relative to the cost of pothole subsidence design with thick engineered
ground beams capable of being re-levelled in the unlikely event that ground tilts develop at this
site.

9.4 Role of Mine Subsidence Board

As the site lies within a proclaimed mine subsidence district, it is necessary to obtain MSB
approval for any structures erected at this site. Notwithstanding the low risk of pothole
subsidence at this site, it is likely that the MSB would require pothole subsidence design as a
minimum requirement for any structures on this site. The agreement of the MSB to the
proposed control measures should be obtained prior to detailed design or the placing of
contracts.

9.5 Foundations

Pothole subsidence beam footings can be founded on residual soil or rock depending on the
proposed foundation loads and whether the structures are sensitive to differential settlement
from the shrink swell behaviour of the soil.

Geotechnical Investigation - Proposed Telecommunications Tower and Compound Project 41441
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For ground beam and cruciform footings on weathered rock a maximum allowable bearing
capacity of 400 kPa is considered appropriate. If pre-emptive grouting is undertaken to
eliminate the mine subsidence risk the foundations could comprise bored piles founded on very
low strength or better rock for which an allowable maximum bearing end bearing capacity of
1000 kPa is considered appropriate.

10. LIMITATIONS OF THIS REPORT

Conditions on site different to those identified during this assessment may exist. Therefore DP
cannot provide unqualified warranties nor does DP assume any liability for site conditions not
recorded in the data available for this assessment.

This report and associated documentation and the information herein have been prepared
solely for the use of Telstra Corporation Limited. Any reliance on this report assumed by other
parties shall be at such party's own risk. Any ensuing liability resulting from use of the report by
other parties cannot be transferred to DP.

DOUGLAS PARTNERS PTY LTD Reviewed by

=

Darryl Carson John Harvey
Geotechnical Engineer / Associate Principal
Greg Hawkins

Senior Engineering Geologist / Senior Associate
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Geotechnics - Environment . Groundwater
NOTES RELATING TO THIS REPORT

introduction

These notes have been provided to amplify the
geotechnical report in regard to classification methods,
specialist field procedures and certain matters relating to
the Discussion and Comments section. Not all, of course,
are necessarily relevant to all reports.

Geotechnical reporis are based on information gained
from limited subsurface test boring and sampling,
supplemented by knowledge of local geology and
experience. For this reason, they must be regarded as
interpretive rather than factual documents, limited to some
extent by the scope of information on which they rely.

Description and Classification Methods

The methods of description and classification of soils
and rocks used in this report are based on Australian
Standard 1726, Geotechnical Site Investigations Code. In
general, descriptions cover the following properties -
strength or density, colour, structure, soil or rock type and
inclusions.

Soil types are described according to the predominating
paricle size, qualified by the grading of other particles
present {eg. sandy clay) on the following bases:

Soil Classification Particle Size
Clay less than 0.002 mm
Sitt £.002 t0 0.06 mm
Sand 0.06 to 2.00 mm
Gravel 2.00to 60.00 mm

Cohesive soils are classified on the basis of strength
either by laboratory testing or engineering exarnination.
The strength terms are defined as follows.

Undrained

Classification Shear Strength kPa

Very soft less than 12

Soft 12--25

Firm 25—50

Stiff 50—100

Vaery stiff 100—200

Hard Greater than 200

Non-cohesive soils are classified on the basis of relative
density, generally from the results of standard penetration
tests (8PT) or Dutch cone penetrometer tests (CPT) as
below:

SPT CPT
Relative Density “N” Vaiue Cone Value
(blows/300 mm) (q. — MPa)
Very loose lessthan 5 less than 2
Loose 5—10 25
Medium dense 10—30 5—15
Dense 3050 1525
Very dense greater than 50 greater than 25

Rock types are classified by their geological names.
Where relevant, further information regarding rock
classification is given on the foliowing sheet.

Sampling

Sampling is carried out during driling to allow
engineering examination (and laboratory testing where
required) of the soit or rock. .

Disturbed samples taken during driling provide
information on colour, type, inclusions and, depending
upon the degree of disturbance, some information on
strength and structure.

Undisturbed samples are taken by pushing a thin-walled
sample tube into the soil and withdrawing with a sample of
the soil in a relatively undisturbed state. Such samples
yield information on structure and strength, and are
necessary for laboratory determination of shear strength
and compressibility. Undisturbed sampling is generally
effective only in cohesive soils.

Details of the type and method of sampling are given in
the report.

Drilling Methods.

The following is a brief summary of drilling methods
currently adopted by the Company and some comments
on their use and application.

Test Pits — these are excavated with a backhoe or a
tracked excavator, allowing close examination of the in-situ
soils if it is safe to descent into the pit. The depth of
penetration is limited to about 3 m for a backhoe and up to
6 m for an excavator. A potential disadvantage is the
disturbance caused by the excavation.

Large Diameter Auger (eg. Pengo} — the hole is
advanced by a rotating plate or short spiral auger, generally
300 mm or larger in diameter. The cuttings are returned to
the surtace at intervals {generally of not more than 0.5 m)
and are disturbed but usually unchanged in moisture
content. Identification of soil strata is generally much more
reliable than with continuous spiral flight augers, and is
usually supplemented by occasional undisturbed tube
sampling.

Continuous Sample Drifling — the hole is advanced by
pushing a 100 mm diameter socket inte the ground and
withdrawing it at intervals to extrude the sample. This is
the most reliable method of drilling in soils, since moisture
content is unchanged and soil structure, strength, etc. is
only marginally affected.

Continuous Spiral Flight Augers — the hole is advanced
using 90—115 mm diameter continuous spiral flight augers
which are withdrawn at intervals to allow sampling or in-situ
testing. This is a relatively economical means of drilling in
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GRAPHIC SYMBOLS FOR SOIL & ROCK

SOIL

BITUMINOUS CONCRETE

CONCRETE
TOPSOIL
FILLING

PEAT

CLAY

SILTY CLAY
SANDAY CLAY
GRAVELLY CLAY
SHALY CLAY
SILT

CLAYEY SILT
SANDY SILT
SAND
CLAYEY SAND
SILTY SAND
GRAVEL

SANDY GRAVEL

COBBLES/BOULDERS

TALUS

SEAMS

SEAM
> 10 mm

i

SEAM
<10 mm

= ]

—— ]

SEDIMENTARY ROCK

BOULDER CONGLOMERATE

CONGLOMERATE

CONGLOMERATIC SANDSTONE
SANDSTONE FINE GRAINED

SANDSTONE COARSE GRAINED

SILTSTONE

LAMINITE

MUDSTONE, CLAYSTONE, SHALE

COAL

LIMESTONE

METAMORPHIC ROCK

SLATE, PHYLLITE, SCHIST

GNEISS

QUARTZITE

IGNEQUS ROCK

GRANITE

DOLERITE, BASALT

TUFF

PORPHYRY

v
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APPENDIX A
LOCATIONS OF TEST BORES
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RESULTS OF FIELDWORK
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BOREHOLE LOG

CLIENT: Telstra Corparzation Lid SURFACE LEVEL: -- BORE No: 1
PROJECT: Propose. Telecommunucations Tower EASTING: PROJECT No: 41441
LOCATION: Telstra 2 27814 Pacific Highway, Cams NORTHING: DATE: 06 Nov 07
Wharf DIP/AZIMUTH: 907/-- SHEET 3 OF 5
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BOREHOLE LOG

CLIENT: Telstra Corporation Litd SURFACE LLEVEL.: - BORE No:
PROJECT: Proposed Telecommunications Tower EASTING:
LOCATION: Telstra Site 27814 Pacific Highway, Cams NORTHING:

1

PROJECT No: 41441
DATE: 06 Nov 07

Wharf DIP/AZIMUTH: 90°/-- SHEET 4 OF 5
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BOREHOLE LOG

CLIENT: Telstra Corporation Lid SURFACE LEVEL: - BORE No: 1

PROJECT: Proposed Telecommunications Tower EASTING: PROJECT No: 41441

LOCATION: Telstra Site 27814 Pacific Highway, Cams NORTHING: DATE: 06 Nov 07
Wharf DIPJAZIMUTH: 90°/-- SHEET 5 OF 5
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Proposed Telecommunications Tower

. Date:
Telstra Site 27814 Pacific Highway PROJECT: November 2007

41441
Cams Wharf
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CLIENT: Telstra Corporation Ltd

PROJECT:
LOCATION:

RL

Wharf

BOREHOLE LOG

SURFACE LEVEL: --

Proposed Telecommunications Tower
Telstra Site 27814 Pacific Highway, Cams

Depth
(m)

Description

of
Strata

Degree of
Wealhering

Graphic
Log

3
FEIZrE

EASTING:
NORTHING:

DIP/AZIMUTH: 90°/--

BORE No:

2

PROJECT No: 41441
DATE: 08 Nov 07
SHEET 1 OF 4

Rack Fraclure |
Strength Spacing
]

(m)

Walter

igh
fery.

ExHigh

0.01

Discontinuities

Sampling & In Situ Testing |

B - Bedding J - Joint

S - Sheer O - Dril Break

0.45

2.26

2.59

38

m4 402

aarf

I"GRAVELLY CLAY: Very siiF,
brown gravelly clay with some fine
grained sand, M<Wp

PEBBLY SANDSTONE: Very low
and low strength, extremely
weathered, light orange brown
pebbty sandstone

- low strength from 2.2m

TR

i
|
)
|
|
|
|
|
|
|
!
|
!
|
|
!
|
!
]
|
|
|
|
]
!
!
|
1

0.

a

050
oo

I::::::::::::::::::::Z::::::q

e e s e e e e e e = =
e e e — — —

—

.80
gs

Type
Core
Rec. %

Test Results
&
Comments

2.1m; START CORING

AT 2.26M

-

"CORE LOSS 860mm

|
|
|
i
|
l
1
|
!
|
|
1
1
|
|
!
|
|
I
|
f
t
|
|
|
!
!
|
1
|

[ PEBBLY SANDSTONE: As above
(conlinued)

SANDSTONE: Medium strength,
slightly then moderately weathered,
light grey and arange brown fine
and medium grained sandstone

- very tow strength from 3.65m

CORE LOSS 220mm

e e

J-IZTTZ”TZZZZZZZzZ

| SANDSTONE: As above
(continued)

CONGLOMERATE & PEBBLY
SANDSTONE: Medium (o high
strength, slightly weathered, fight
grey and orange brown
conglomerale and pebbly
sandstone. Gravel subraunded
and 1o 15mm

|
|
|
{
|
)
|
|
|
|
!
|
)

I
1
i
!
)
|
|
|
|
!
|
|

P = == = ===
e e e e e e e — | —

il

2.268m: CORE L OSS:

330mm

3.47m: J10° ra. un

3.8m: CORE LOSS:
220mm

C )J100( 80

G {100 wﬂ
J

RIG: Nissan Patrol

DRILLER: Foody

LOGGED: Carson

TYPE OF BORING: 100mm$SFA to 2.26m then NMLC coring to 19.98m
WATER OBSERVATIONS: No Free Groundwater Observed whitst augering

REMARKS:

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp_ Pockel penelrometer (kPa)
O  Dssturbed sample PID Photo lonisation detecior ,
8  Bulk sample S Slancarg penetration tesi Iniligls: B¢
U, Tube sample (x mm dia.) PL  Paint toad swength 1s(50) MPa
W Water sample V' Snear Vana (kPa) 7
C__Core drifing b Warer seep T Water leves Dala: _14-0%

-

CASING: GL to 16m

(/)] Douglas Partners

Geotechnics - Environment - Groundwater
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CLIENT:

PROJECT:
LOCATION:

Telstra Corporation Ltd

Wharf

BOREHOLE LOG

SURFACE LEVEL: --

Proposed Telecommunications Tower
Telstra Site 27814 Pacific Highway, Cams

EASTING:

NORTHING:

DIP/AZIMUTH: 90%/--

BORE No: 2
PROJECT No: 41441
DATE: 08 Nov 07
SHEET 1 OF 4

| Depth
E(m)

Description
of
Strata

Degree of
Wealhering

Rock
Strength

Fracture
Spacing

Walter

(m)

o

Discontinuities

Sampling & In Situ Testing

T

B - Badding J - Joiat
§ - Shear D - Drif Break

£
I =}
go\o

Type

T
oﬁi

Test Resuits
&

Comments

226

259

292

3.8

GRAVELLY CLAY: Very sliff,
brown gravelly clay with some {ine
grained sand, M<Wp

PEBBLY SANDSTONE: Very taw
and low sirength, extremely
wealhered, light orange brown
pebbly sandstone

- low sirength from 2.2m

-—_————- - - e — — — — — 10

’—-——————————*——————————————————-‘n.m

2.1m: START CORING
AT 2.26M

CORE LOSS 860mm
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|
l
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|
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1
|
|
|
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|
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|
|
|
]
1
|
[
I
|
I
|

- ————— - - - - - - — — — — 3%

PEBBLY SANDSTONE: As above
(conlinued)

SANDSTONE: Medium strength,

slightly then moderalely weathered,

fight grey and orange brown fine
and medium grained sandstone

- vesy low strength from 3.65m

—_——— e e e —  —

4 402

CORE tOSS 220mm

il
TT
Il
Il
(1
I
1
i
Il
i1
I
L
I
Il
I
I
| ¢
11

bl

4.41

SANDSTONE: As above
(continuea)

L

CONGLOMERATE & PEBBLY
SANDSTONE: Medium to high
strength, slightly weathereg, light
grey and orange brown
conglomerate and pebbly
sandstone. Grave! subrounded
and to 15mm

{
[
|
|
|
|
|
i
[
|
!
|
|

|
I
I
|
|
!
i
|
|
}
[
|

ti
i
[ I
[
[
(|
[
[
[N
[
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[
[
[ S

2.26m: CORE LOSS:
330mm

3.17m: J10°, ro, un

3.8m: CORE LOSS:
220mm

C |100] BO

39

C (100100

RIG: Nissan Patrol

DRILLER: Foody

LOGGED: Carson

TYPE OF BORING: 100mmg SFA (o 2.26m then NMLC coring to 19.58m
WATER OBSERVATIONS: No Free Groundwater Observed whilst augering

REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Aupges sample gp Pockat penetromeies (kPa)
D  Oislwrbed sample 1D Pnolo lonisation detecior .
8  Buk sample S Standard pencuatian (est nitisls:  JRC
U, Tube sampie (x mm dia ) PL  Pointload strangth (§(50) MPa
W Water sample V  Shear Vane (kPa) !
€ Covo drikng & Waler gesp ¥ Waler fevel Date: 40K

CASING: GLto 16m

(/)] Douglas Partners

Geuotechnics - Environment - Groundwater
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| 1 BOREHOLE LOG

ol CLIENT: Telstra Corporation Ltd SURFACE LEVEL: -- BORE No: 2
.L PROJECT: Proposed Telecommunications Tower EASTING: PROJECT No: 41441
LOCATION: Telstra Site 27814 Pacific Highway, Cams NORTHING: DATE: 08 Nov 07
Wharf DIP/AZIMUTH: 90°/— SHEET 2 OF 4
- S— _ A
' ; Description @:g&fgﬂ% © s{?g:;m . I;mctgre . Discontinuities Sampling & In Situ Testing
| Depth of | ST T ]| Pacing ) ] 2 Test Results
©l (m) Oy 18 BgS| (M | Bofedsng J-dom Y &
.l Srata pr3zegl” |mbadmEg s g3 g8 | o o-pweex | ZISEET) Comments
] CONGLOMERATE & PEBBLY TTI VR TTTTTT IR
SANDSTONE: Medium to high Pir e PEgirr e ETED]
L strength, slightly weathered, light il j;:; [N frr 1y
.-I gray and orange brawn Pt Dd’-: N et
conglomerate and pebbly Frafrepgd oot bl
) o sandstone. Gravel subrounded ) LA i1l
- and 1o 15mm (continued) 1 )4?; N EN 1 ti 11 ¢ |100/ 100
friprrhgdvee]i R
Pt CeEy v p oo
' ||H|§4E2;1||||| I
|||||3<=,1:3|f| N (R
FriprrpPeEd ree] e [
.\ Perengterr e oo
-8 Illuo?:lllH REL .
I RANEE RN bl
: - fresh from 8.1m e RES e o g
IIIil:)j'::IIIII (N
itbrgpT o I
I I O IR (A
{ e nDgs e o
| Perbpgg e e o C |100| 100
. IO 2 S IR O O (O B A N
IHIID,::-:II_I CE e ot
N2 N N
s fPeEd oo oo
. |||||)‘E§:‘||| Fifqr e
-7 Prroappgy o] R
l IHIJP:::IIIII (NN
PR ) (I
|||||)ﬂ.':<||||| Voot
RN ANEE N TR
,' t Pree ey R
I|I|)¢E;:<J|||| e 1l
||}||=$-~]|r||l [
. e PES oo o
- LT ngd rre e ot
||1||B:1|||1| bl
Hlllj'?%lllll [ C |100|to0
. CrrvfReEd v o] Jo bl
-5 HIHDjE:HlH b
ENEE YA N Y
NI I S A N A A N
NI I A I
. <X A N (R
IR [ 2% A O O I I
HIIIDJ::IIIII Eorrod
|||||=::::1|‘|f| P
. :||155::1||1| IRETIY
Frrpkd e} I
Hnl),j;:‘llnlf P
Porddpeg by oo
P SENNN NN I Il 1) R8.87m:P4a0° ro, pl, Fe C |75 46
Ho Lot Dgsd vy o] |o 1t i (8.8m: P80% ro, un, Fe
808 CORE LGSS 160mm T+ < 37—t 5.05m: CORE LOSS:
3 39,21 fdol l ‘ i I i I 160mm
. 9 257| CONGLOMERATE & PEBBLY ;_;T ; Sszkamt 9.21m: 40mm thick vary
[ SANDSTONE: As above ey TOOEEEE A T T | o sirength siltstone
(continued) : i || : ! ORI F I 1 Ll | band
| SANDSTONE & PEBBLY R HHH : H H
SANDSTONE: Medium sirength, R IR frel
. slightty weathered, light grey and SR I b C |00 88
arange brown fine to medium O st I I Pt
grained sandstone and pebbly PO RN [
| sandstone. Gravel subrounded I T I I T (1
and to 8mm ] I s A [ ooty
[ T Y S IS I T S| J
RIG: Nissan Patrol DRILLER: Foody LOGGED: Carson CASING: GL to 16m
. TYPE OF BORING: 100mm¢SFA to 2.26m then NMLGC coring to 19.98m
WATER OBSERVATIONS: No Free Groundwater Obsarved whilsf augering
| REMARKS:
. A Auger sample SAMPLING & IN S”U;ESFECngp';EgDEﬂt?u(WE] CRECKED
g g.lj;:‘;g?f ’saampm PID Photwo ionisalion deteciar . v
0, Bk, o ey B BT e, e L) Douglas Partners
W Waler sample VvV Shear Vene (kPa)
. C  Caore driling L Waler seep T Water levet Dale: 1408 L ki
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BOREHOLE LOG

CLIENT: Teistra Corporation Ltd SURFACE LEVEL: -- BORE No: 2
PROJECT: Proposed Telecommunications Tower EASTING: PROJECT No: 41441
LOCATION: Telstra Site 27814 Pacific Highway, Cams NORTHING: DATE: 08 Nov 07
Wharf DIP/AZIMUTH: 90°%/- SHEET 3 OF 4
Description vlaegtr:e of _| Fracture Discontinuities Sampling & In Situ Testing
_| Deptn catherng 8| Spacing =[5 | TestResulls
z of |8 (m) 8 - Bedding J - Joint 8 |e%g
tm) T S-Shear D-DitBreak | > |3 B|E T &
Strata i[5 8% g8 % Comments
T 17T 17T
Ui 11| 10.06m: Pe0c o, un, | © [100] 88
[ 11 11| Fe
et
[ 10.29m: P5°, 1o, un, Fe
1041 " FRACTURED SANDSTONE: bl | soa1m: Fragmented
Medium strengih, light grey and L 11 1) | fockto 10.57m
10571 orange brown medium grained (1 1i/ 1057m:CORELOSS;
fractlured sandslone AR 700mm Cla|ar
CORE LOSS 700mm I NI |
[ It
[ T
11 | PN
I A1 N .
I/
11.27 L1l
’ SANDSTONE: Medium to high |
strength, fresh, medium grained | ‘
sandslone with occasional 111
subrounded pebbles to 5Smm 1o
[
to1r
[
[
[N C|58|58
F12 ot
{1l
| Ity
e n
]
22815p Py 11| 12.28m: Void 270mm
[
[N
268 SR RBS TONE Medium 16 Figh ~ L B
12,681 strength, fresh, medium grained ——
sandsione with occasional ' 12.88m: CORE LOSS:
12.8(lsubrounded pebbles to 5Smm IR T h 120mm
\CORE LOSS 120mm / v | IR Cl7m)o
r'la FRACTURED SANDSTONE & IR ol
| 1308 COAL: Medium to high sirength, (I TS| [
\Iighlgrey and orange brown P A
medium grained fractured b AR
sandstone with some black coal e Y
543 ragments [N EA bt 1
4 SANDSTONE: Medium to hlgh TTTTT N 1T 11 13.43m: CORE LOSS:
slrangth, slightly weathered, light [ I 11/ 1350mm
rey and orange brown sandstone | [\l | | | NI
vary bow strength from 13.38m (N (R R
CORE LOSS 1390 mm AV AT A
AUREA I NE A C 23|19
(I | | b
L 14 I I/ (I I
P YW b Il
[ tOTIA (]
LN [ 1
AR (VIR
(| | ! |
/1N I 1l |
) AN
11 i/
Pl I
St i o]0
COAL FRAGMENTS: Fragments L ' '
of black coal b Lo ‘
L | | 1 14 1]
RIG: Nissan Patrol DRILLER: Foody LOGGED: Carson CASING: GL to 16m
TYPE OF BORING: 100mm¢ SFA to 2.26m then NMLC coring to 19.98m
WATER OBSERVATIONS: No Free Groundwater Obsarved whitst augering
REMARKS:
SAMPLING & IN SITU TESTING LEG
A Avger sample pp DMkupI;neuEmNe?er(kPa) CHECKED
g g:f:;';%’nsl:mnle SPID ;’hm:h‘;&won delector Inttials: 3¢
[t .
i A T e, (/)] Douglas Partners
i ear Vane (kPo i
C__ Core arling D Walerseep ¥ Waer level Dute: /- 4#-68 Geolechnics - Environment - Groundwater




' BOREHOLE LOG

CLIENT: Telstra Corporation Ltd SURFACE LEVEL.: -- BORE No: 2
PROJECT: Proposed Telecommunications Tower EASTING: PROJECT No: 41441
h LOCATION: Telstra Site 27814 Pacific Highway, Cams NORTHING: DATE: 08 Nov 07
Wharf DIP/AZIMUTH: 90°/— SHEET 4 OF 4
Description Vlagagtﬁ:ri?‘f o Stl?grfglh .| Fracture Discontinuities Sampling & In Situ Testing
Depin UL g £| Spacing #[n | TestResults
z (m) of @3 ’lgl 5 1355 (m) 8- Bedding J - Joint 2 g’u Sae &
> 2. - o oo . - 00 > °
Stata 3r530el” [sfBEEE] |5 83 88 | St OomEe | PO comments
| > 5] SILTSTONE: Mediumstrengih, — | T T[T TT—" 71 Trron
18.09M\light brown and grey silistone A ! T2 15.00m: CORELOSS: | C (36| 0
CORE LOSS 350mm N |\ A | 3s0mm
LA { | J
544 11 i ) C | 39|33
544 SITSTONE: Low strengih, ight | | [ 1]1 1 | — C
brown siltstone | (I bl )———-—}‘7
\ very low 10 low strenglh, highty Hrive | _ oot
wealhered and orange brawn from | 1[I 1 1) [ — e i ¢ 10! o
15.58 Wrer]— e h
, o (= REANE
- medium strength, orange brown vibriy o — R
L 16 16,0and grey fram 15.87m — A= ——
’ 6m: CORE LOSS: .
I CORE LOSS 200mm ] I I i1 ;o{)"mﬁo clsslo )
I 182 L I s
“| SILTSTONE: Very low to low rirr)— 1
strength, orange brown siltslone He 1 1
18.36 CORE LOSS 80mm : 16.36m: CORE LOSS:
tpasf—— <=9 ST
SILTSTONE: Low to medium = T | e o pl Clse)0
18.58strength, orange brown siltsione 16.58m: CORE LOSS:
16.68\CORE LOSS 100mm A AT : =TT —T7 ] 100mm
SILTSTONE: Low strength, Ty ]-— (I 1ty
orange brown siltstone [ I it 1) [ C (8046
N N i) b e )1 | 48.81m: J80®, fo, un, Fe
k17 (R i IR ot 6.97m: 85°, ro, pl, Fe
[ I T [ [ {11 11 [“17.04m:B5" ro, pl. Fe
Pt f-— 1 vt
Pt f—- [ I 1Y 11 ] 17.2m: J80° healed
[ I (I [N
N1 [ (1 : oMol | 732w e 0. pl e
' 17.47h - extremely low strength from d&-‘—ﬁ L borrn ~ISm: J4% ra, pl. e
M7‘42m [l I [ R
COAL: Medium strength, black : || : | : : : : [ : ; :: H
coal | i
NERN e e o C [100) 89
[ (T [N
; " SILTSTONE: Medium sirengih, RN =R EEE R
18 dark grey carbonaceous silistona PELEf-—t e I
HIhmad el BN IRE [
I‘I!iL_’___Illlll 1t It
1837 SITSTONE: Medium strength, ithre (=104 Voo
] orange brown and light grey brown NN : I R
sittstone N IR A R TR
Pty f— et [N
Pt e =it el
] IR el B T N O R
} [ I T 1 O O | R A O O
! [ 1 s B B O TR O [
[T C AN ] T TR (R
t N IR NN [ R
1 T e NN NN (AT
[N I N B R T A N
Foge o=t [
(] L | [ I R A C [100{100
Lrap =it [
PEHEE e e ot
L Prneey_fregpeed et
| - fine grained sandstona band : : : { : e || b || ! b “I
betwesn 19.48m and 19.52m —( e Pl
I (] IR ] IR AR TR [N
| PO =t rrape (I
| (B I B A [ [ .
[0 2 ) A Dt B B IR AN [ J
(L 1aepl— il g T PR T —

Bore discontinued at 19.98m. LimA
RIG: NissarpFauestigation DRILLER: Foody LOGGED: Carson CASING: GL o 16m
TYPE OF BORING: 100mm ¢ SFA 1o 2.26m then NMLC coring to 19.98m
WATER OBSERVATIONS: No Free Groundwater Observed whilst augering

REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Avger sampig op Pockel penetrometer (kPa)
(B) g‘?&usrgnzgprsegmpm gm gnm:bdnmmndemcw
landard pencirguon lesg
g BAEIL on) 5, oo (/)] Douglas Partners
W Waler sampte V  Shear Vane (kPa)
C  Corednling O Waigr seep T Waler level Geanilashnire . Envicanmena=t Moo+
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Bore 2 —from 2.26 mto 11 m
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BORE TERM 1998

Bore2 -from11 mto19.98 m

Proposed Telecommunications Tower

) Date: PLATE:
Telstra Site 27814 Pacific Highway P';?ﬁf‘” November 2007 2
Cams Wharf
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II BOREHOLE LOG

] CLIENT: Telstra Corporation Ltd SURFACE LEVEL: -- BORE No: 3
.{ PROJECT: Proposed Telecommunications Tower EASTING: PROJECT No: 41441
LOCATION: Telstra Site 27814 Pacific Highway, Cams NORTHING: DATE: 08 Nov 07
Wharf DIPJAZIMUTH: 90°/-- SHEET 1 OF 5
.] Description Veggtrhegn%f o St?gr?glh .| Fracture Discontinuities Sampling & In Situ Testing
| Deptn 9\S g 8| Spacing ] i *® Test Results
E| (m) of 93%!-;'3[ 1§ s%ég {m) B - Bedding J - Joint § g ’8;‘3 &
] Strata E?%?,&’Ew EI>|§JE|§§I§ 5 82 §3 | S-Sheawr  O-Orlfreak | = Ungé e Comments
.., FILLING: Generally comprising T FrrreT T 1rTl
brown clayey gravelly sand filling P FErrt Fodi 1l
with caover of tree mulch PELL ittt [N
3 [ [ [
.I P FETr i (R
4 [ [HEEE N o
RERN P o o
11t FEP T Pt 0t
., RN AERRRE NI
: (IR FLLT [N
IR Phrtd -1t 11
I [ I A [ N
- Pyl | [
.‘ -1 R I N A b
B [ [ A Forb o ;
N P [ f 1 1 '
L [ S R
.: I FTHiy [
]‘ [ IR R [
15 NERN NERER R
~| SANDY CLAY: Brownandorange | { { {1t VA L1 ) § Y R
l brown slightly gravelly sandyclay. | | [ 11 | /A 1 [}t 11 1ot
; M<Wp ||||1/|H:11 bt
| RERER 7 RRRRR RN I
4 Illli/lllrli Lot
lHIi/HIlI! P 1
.w r2 [ . [N SRR [ D
‘ll(!%lil|ll [T
! L A
4 IIIII/ITIIH forr i
. R AR AR B
. li!li/lillll [ I
i 25 Iilli’;d|lllll Polr o
. 1 SANDSTONE: Extremelylowand | 1 81 01 [ [ 1111} ol ot
very iow strength, light orange (1 T O SRR N O O O Pt
i brown and light grey sandstone 1 T T P O O I O O frr i
3 [ T T T O N I O O O R
| PELELE- bt el
i [ A O OO A B A G A [N I
. Ts PLOva i vren | 0oy 1
. (AT T T Y A I O I [ R
2 T T T PRl I I I O A it 1l
Prrer bbb e o 1
.: IRERESR RERRREE N NI
P Tilrid [
Fihand Pl [
RN Prrrir ) e 1
i (I Pt I be 0
[ [ e 1
[ IR by
I RN Lo e o
i IR (IR A [ N
.s * A0 BEBBLY SANDSTONE: Medum : } § : } ; : i : f : i ; ,',' H
. {0 high sirength, moderately RN ERERE RN
weathered, orange brown and light BEEER 11 l | EEEERY
grey fine to medium grained RN TRER TR 4.2m: START CORING
. sandstone and pebbly sandstane i B R : Ul :l AT 4.41m
44 CORETOSS TTTTT ERER T TT/] 4.47m: CORE LOSS:
R . |1 INDD 500mm
. : ' LA | L H |
] 11 [ [ i
; AN AN F /AN G5t
3 [ [ VAR
4,91 2 I | - ! | I O | i i
. PEBBLY SANDSTONE: Asabove | | 1 1 Feed 1uahi it |l b 11 11 .
1
: RIG: Nissan Patrol DRILLER:Foody LOGGED: Carson CASING: GL to 16m
- TYPE OF BORING: 100mm¢SFA to 4.41m then NMLC coring to 20.54m
. WATER OBSERVATIONS: No Free Groundwater Observed whilst augering
{ REMARKS:
P SAMPLING & IN SITU TESTING LEGEND o CHECKED
; B Bocsampe 5" Sndard penraton o initals: Jl.
L U, Tube sample {(x mm dia.} PL Poimloadpsl:"englh |5(505) MPa ‘ ' Doug’as Partners
: E e b e vane (kPa) Date: /i .0 > ;
. aterseep ¥ Waler level ate: Geotechnics - Environment « Groundwaler
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BOREHOLE LOG

CLIENT: Telstra Corporation Lid SURFACE LEVEL: -- BORE No: 3
PROJECT: Proposed Telecommunications Tower EASTING: PROJECT No: 41441
LOCATION: Telstra Site 27814 Pacific Highway, Cams NORTHING: DATE: 08 Nov 07
Whartf DIP/AZIMUTH: 90°/- SHEET 3 OF 5
K Rock N - L . . .
Description vlasgtﬁ;i% 2 swength |5 gra:gr:ge Discontinuities Sampling & in Situ Testing
2 D(?g;h of g ;;i{ ‘f§: Eég D(m) B Bedding J - Joint 2 le f - Test F\é‘esults
A - 2 . =2 &
Strata 22iel” [MBNEEED Fri‘si 58 | S-St DDWEeX | ¥ O] | Comments .
SANDSTONE: Medium to high TTTT e mar
] 1 strengih, unbroken, fresh, Iiggt grey| 11111 RN NN I N C 700700
. fine to medium grained sandstone | | 1 T | (I [
iy with some bands of pebbly IR Ferred Pt
| [ sandstone/conglomerate. Stightly RN IEEE R b
- weathered in parts {confinued) P RN Foar 1l
, IR ‘ANREER R
! [ I [ N
L (I Potbt
r tild JLEhp i (R
4 et (I I IR R
| CeredEsd e i) opon e ler |81
. Py qiLipnd oy
o BREE =2 AN AN (A
i - wilh some siltstone inclusions Frird I R
! between 10.85m and 11.07m bt X I N R
LU R L { i! H
- [ M3 — — e SRR REELL: RIS I i
. | VoD S SEREEE I :' 11.32m: Void 180mm
2 N B R Pyt FEhgbd [N ]
[ 11'5LSANDSTONE: As above RREN perber oo
u (continued) BRI 1l (R
-'1 RN cocfee) e
| R Errterf ot
8 (A £ 000 B BRI I [ A
P Fiithd Forr o
X 12 T I IR ] [ |
: Pyt (I [
Frii i g torr
E i1 ORI (R
I (I (IR A
.1 RN Prpief o 1
; [N I Porr i
A Peprafpsg v oo clsls
{ i PELRLL o1 1
l REER I RRRE REA (I
i Friat IR [
i il 1t [N
i brrri [IEET A R I
. *131306L :llll I:! [ oy H
| ] IRV 7o 1T T g EEEEE [ A [ Vol
; VvOID PE EEREE IR 13.06m: Void 440mm
i [IRIE I it (R
il FEr e {1 1l
L [ (I I I Lot i
! P BEREREN RN AT
: “[ SANDSTONE:” As above TTrrrvEEg ooy [t
z » {continued) RN b pea oo
. EERN BRRERRE AL
g N N [
H I I Pl ol
; [ : |l [ iyt O
- 111 [ | 14 | I I
. " MO CoRETOSS TV T 7 11/] 14m: CORE LOSS:
* RE N BN S60mm A o
I FNIA PN i 11
g FEAL PN [ I
. AR P IN | i |
i TN 4R
| ese RENR AREE L
I | SILTSTONE: Very low strength, trtir I —1reryTd RN
slightly weathered, fragmented, [IEREY AN A N FRT Pt o1
1478 light brown silistone N IR IR R
COAL: Fragments of black coal ||} 1 1 1 | [ N B LI A cizz]o
1 brya prrerr oo :
. Lligt Liid] (NI
*  RIG: Nissan Patroi DRILLER: Foody LOGGED: Carson CASING: GL to 16m
TYPE OF BORING: 100mm¢SFA to 4.41m then NMLC coring 1o 20.54m
. WATER OBSERVATIONS: No Free Groundwater Observed whilst augering
REMARKS:
SAMPLING & IN SITU TESTING LEGEND
| B f Esume
8 i Initials:
BB o R . L (/)] Douglas Partners
’ év Ev:rl:(;i?ggm ; 3}1’" Vvane (sz)‘ Date: tigo¢ i i perendom
ater seep ¥ __Watetlavel : Geglechnics - Fnviranmant . Braced




l BOREHOLE LOG

CLIENT: Telstra Corporation Ltd SURFACE LEVEL: - BORE No: 3
. PROJECT: Proposed Telecommunications Tower EASTING: PROJECT No: 41441
LOCATION: Telstra Site 27814 Pacific Highway, Cams NORTHING: DATE: 08 Nov 07
Wharf DIP/AZIMUTH: 90°/-- SHEET 4 OF 5
] inti Degree of | _ Rock - — " - -
. Description Wegtrhering o Strength | = Fracture Discontinuities Sampling & In Situ Testing
g S
2 D(Ep;h of ‘ég NEREERE p(?nc;ng B-Badding 4 - doint a [e®|g | TestResults
; m S HE N ) e o|Gae &
f Strata zzsz oE G} 3';“%'3'%@'3 s E §§ §§ §-Shear  O-Oiill Break | = 8&’ 74 Comments
.. B CORE LOSS Tl ; ; llTI T ; : : : ] :: :: ;gg\ CORE LOSS:
o mm
(I FPLLIA PN
"y N E A INT Y PN T
.I FALA I LN L § I /Hl
4 PN 11 I o b
FIALL PENTL] E TA T cl2|o0
) FYIN T 11 i1 (Y A
i AT NI XTI { | |
11 /111 1N\ AR
’ 111 i ol
l 159 Tt il AR
~|"SILTSTONE: Medium to high IENEE IR RN B [EERE
I [-16 strength, fresh, light brown grey RN IR [ N
L siltslone FPrb it g Eorb bl
‘ - NN | RN NN T A AN AN
2 CORE LOSS 11 NP T TI7| 16.22m: CORE LOSS:
.] | | | Rl | | 220mm
o | |
! 644 SILTSTONE: Low strength, highly | T[T T TTT—|1 T TT 7 T1T 1T ] 16.44m: Parlings
and moderately weathered, orange | [|1 | § | |- =] | (I I 1 bl | 10-15% ro, unat
. brown siltstone eien | =1 [ 1] Forr ot }g-?gmm spacings to
e} (I [ RN -/am
I (KRR RN L
: 1 I e P [ A
Pt (N Forr o1
.‘ 17 NIEER I EEE AR T Clezja
[ I [ [ iape
bl = e fore o R17.08m: 0% ro, pl Fe
PHEET =L va e 1| i oy vencar "
. bifeer =i foee] o yven
. I [ el I 11y 11 L | 17-33m: 430° ro, un, Fe
s T e e oo gy | and several healed
e —fende | e RSPemeRions
i R el I IR B B r\17:54m§ Partings 5-15°,
HEL I : i o ol i ro, un at 10-40mm
] Hevtv ) P I 11 |1 } spacingsto17.8m
L] il [N
: HErenf-—f1 It [ .
. s e =s e [ty g | 17:93m:J50% ro. un, Fe
. - very low strength and fragmented | 1| 1 1 | [ —[ ! I IR
’_ 18.151 from 18.04m 7 =l | e 1 i b
COAL: Medium strength, black U I ! P R
. r coal Fiifid R IREE I
[N I ] 11 Lo i C |00 71
- P ! [ IR
; 18.58 [ I 1 [ [
; | SILTSTONE: Low to medium P L =1 1 il [ N
strength, moderalely weathered, b |~ P t bt 11 | 18.84m:430° ro, un
u'r‘ange brown and fight greybrown | | 1]} 1 | |~} | 1 | 11 1} | 18.72m: J85°, ro, un
3 siltstone i (7 [ [
. PHE L | ] [ [ I
l: 19 (IR Y E N T e A P IR
. (RN ER I ] I P H R . Ane .
Prfer = e e o g 19.06m: 0% ro, plwith
7 Pl [ oo | fo i |\SeYsatig,
| Vil P e gy | 2o 80 o al Fe
l Pl = v fiop gy | 193mJ80% ro. gl Fe,
1 N INNEEIENE FARE N T
Paijpp e b= Pl [ R . .
h — 19.51m: 180mm thick
i : : : : : — : : : : : {': H zone of fragmented rock | C | 88 | 27
; - fragmented and thinly laminated | { |y ¢ | 1 | 4 P YRR
from 18.51m lo 19.69m —_—
) LI | I [
I LI R it Pl
[ I 1 i 4 L j 11 ’
RIG: Nissan Patrol DRILLER: Foody LOGGED: Carson CASING: GL to 16m
TYPE OF BORING: 100mm¢SFA to 4.41m then NMLG coring to 20.54m
WATER OBSERVATIONS: No Free Groundwater Observed whilst augering
REMARKS:
SAMPLING & IN
A Auger sampie STy :;.ESPTJQS p’;fﬁfn?iﬁ, {(kPa) CHECKED
g g&:;;gre“dpgmple ng ;lhatxg io;isauon detecior Initials: m
G T L A e ' (/)] Douglas Partners
¥ . ear vane a
€ Core diing b Watersesp % Waterleves Date: /40K Geolechnics - Envirpnment - Groundwater
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41| CAMS WHARE  BORE3
START CORING AT %4lm CORE LOSS | O-55m

Bore 3 -from4.41 mto13 m

VOID O-%Ym
CORE -LOSS O-56m
CORE LOSS 09m

B CORe Lo5g <ot
01 [¢]

Bore 3 - from 13 m to 20.54 m

Proposed Telecommunications Tower
] . ) PROJECT: Date: PLATE:
Telstra Site 27814 Pacific Highway : November 2007 3

41441
Cams Wharf
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. j ABBREVIATIONS USED IN DISCONTINUITIES COLUMN OF
' TEST BORE REPORT SHEETS ‘

B k Abbreviation Meaning
~ DB Drill Break
Pariing
J Joint__
Fr | Fracture
F Fault
. Un Undulating
ro Rough
" — ——
pl __| Planar ‘
fr _| Fragmented
cs lam Carbonacaous siltstone lamination
sm Smooth
g | Tight
d_ Probably drilling induced
st : Stepped
sl Slickensided
Fe tronstained
hor ; Horizontal
v Vertical
sh Subhorizontal
sv Subvertical

Examples:
1. At62.04 m, P, 30°, un, st,ro,cs lam
At 62.04 m Parting, 30°, undulating, stepped, rough, on carbonacecus
siltstone lamination

2. At 65.08 m, Fr, 70°, pl, ro, st, fr
At 65.08 m, fracture, planar, rough, stepped, fragmented.

ref\m:Discontinuities abbreviations







Planning Report &

Appendix 2 - Coverage Map of Candidate C




end rectad wingtaok that predict the likely aem of ¢ avarage. Hot esery partic ular Lo ation wdthinthe

ila the foetpeint of c orerage sutlined onthe mops i generdly aourate, therewill be spxcific aea described
ancharmtatistic of wiraless pystems. For zxemple, c orerog: ¢ ould be degraded or not axistent in spacific

kh mayg Beck or inhibit ¢ orerage covld include biremeants, ifts, undergroundcar parks, ¢ org rate baildin
coulditmiude foradions suih o hille andd o evwntare of s e,

anned ¢ orerogs ecpareiore of the Telrtravsreles neturork. Coveroge planned for the future ¥ bared
note e, O required fram time to tim 2.

IndoorHand Held coverage platted from Candidate C

Tanget Covcrage Araa

\ahititey the type and ¢ onfigaiction of curtomer equipment, the parfarmane e of otetnd networks
wh githetyps of appl: ation beinguyed.




