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1 Introduction

Downer EDI Engineering Pty Ltd has engaged Intrax Consulting Engineers Pty Ltd (Intrax) to conduct a landslide
risk assessment for the proposed telecommunications tower development on the peak of Mount King William,
Tasmania.

The scope of work and terms and conditions of our engagement are set out in the Intrax-Client service
agreement reference number QU1615986. Approval to proceed was given by Richard Chan via email on 7 Feb
2023 and a purchase order for the work was received via service key on 9 Feb 2023.

1.1 Project Description

Downer EDI Engineering Pty Ltd has provided Intrax with layout drawings for review and to provide project
background. The provided drawings, reference number T113006, dated: 25.11.2021, demonstrate that the
telecommunication towner update (TAS GRN site 079) shall comprise the below elements (as shown in the layout
drawing, Figure 1-1).

e 7 m high climbable mast to be installed on existing rock anchored rock and bitumen pad
e  Shelter building 3.0 m x 2.5 m installed on rock anchors

e  Generator platform and generators

e  Battery cubes installed on steel platform

e Solar panel grid (10 sets of 6 panels)

e Cabling required to tie system together

EXISTING HELICOPTER
™ PAD AND WALKWAY
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EXISTING MOUNTING POST WITH REPEATER DISH TO BELCHERS LOOKOUT. RELOCATE 10m W
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7 b
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~
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~
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~
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{1 CIFF Ad} AND SURVEILLANCE CAMERA TO BE INSTALLED ON MOUNTS FIXED TO EXTERNAL SHELTER WALL.
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b \
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Figure 1-1: Proposed telecommunication layout (Downer, T113006, S1-1, 25.11.22)

1.2 Objectives and Scope

The objective of the landslide risk assessment is to determine the suitability of the proposed development
location with respect to landslide risk. To achieve the desired objective Intrax have completed the following
scope of work:

e Review of 3D photogrammetry survey provided by Downer through it's third party surveyor
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e Desktop review of background information on landslide risk for the area

e Development of site-specific risk map of the site

e Landslide Risk Assessment for the proposed development with respect to the Australian Geomechanics
Society 2007 guidelines

1.3 Acknowledgement of Country

Intrax acknowledge the Traditional Owners of the land on which this investigation was carried out. We pay our
respects to their Elders, past and present, and the Aboriginal Elders of other communities.

1.4 Project Specific Documentation

Intrax has been provided with the following background documents related to this project. Intrax has relied upon
this documentation to prepare this risk assessment.

e Downer (2021), Mt. King William TAS GRN Site 079 drawing set, T113006, Issue 1, 25.11.2021
e  Entura (2023), Photogrammetry webscene, MKW 3d Scene, Entura, 30 Jan 2023

Intrax has previously produced the following documentation for this project:

e Intrax (2021), Geotechnical Desktop Assessment, TASGRNO79 — Mount King William, issued to Downer
EDI Engineering Pty Ltd, 167549, revision 1, 30.07.2021
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2 Site Conditions

2.1 Site Description

The site is located at the peak of Mount King William, Tasmania (-42.22394, 146.13876). Mount King William is
located within the south-west wilderness of Tasmania, approximately 50 km east of Queenstown and 10 km
south-west of Derwent Bridge. Mount King William is one of three namesake peaks (Mount King William Il and
Mount King William 11l) within the King William Range, which lies directly west of King William Lake. King William
Range runs north-south from the Lyell Highway for approximately 20 km, the range contains six peaks over

1100 m with the highest peak Mount King William Il at 1363 m.

Mount King William peaks at 1324 m and is accessible via helicopter, with an existing landing pad located near
the peak, as shown in Figure 1-1. The Mount King William | track connects the mountain peak to Harbacks Road,
however vehicle access is only possible to approximately 1050 m, beyond this point access along the track is for
foot traffic only.

The topography of the mountain peak is primarily separated into three zones, cliff areas or steeply sloped

ground, moderately sloped ground and outcropped rock mass at the local peaks. Local peaks of the mountain
top contain the relatively level or gently tilted surfaces of insitu rock columns which make up the mountain. The
eastern face mountain peak contains large vertical cliffs exposing the insitu rock columns, stepped drops up to

25 m are present although typically only 2 m to 10 m drops are observed in each step. On the eastern half of the
mountain top steeply sloped ground or stepped cliffs are present between or downslope of the prominent rim — a
gully between two large cliff edges has formed in the south-east direction. The western portion of the site is
generally covered with toppled rock columns or finer talus material, local depressions with soil mass are present
along with local insitu rock column outcrops forming minor cliffs (2 to 3 m drops).

Proposed development areas are located on either the moderately sloped (10° to 25°) western portion of the
mountain top or on the surface of insitu rock columns.

Pertinent site features are visible in the Geotechnical Plan (refer to Appendix A) which has been sketched over
aerial imagery (maps.thelist.tas.gov.au).

2.2 Regional Geology

The surface geology underlying the site has been mapped by the Geological Survey of Tasmania. The digital
seamless geological map for the area indicates that the surface geology is Jurassic aged Dolerite. Intrax have not
attended site to inspect the rock in detail, however based on published information and photographic evidence
available to Intrax it is understood the mountain peak comprises Dolerite with locally developed granophyre.
Dolerite is a common rock within Tasmania, which forms most mountain peaks observed across the State.
Tasmanian Dolerite is commonly columnar, forming large blocks which when destressed or subjected to external
forces are susceptible to toppling, rock fall or block toppling. An extract of the local geological map is provided
below.
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Figure 2-1: Extract of local geology, Geological Survey of Tasmania (Source: St Clair 1:63,360 scale map sheet)

2.3 Geological Structure

The site is underlain by Jurassic Dolerite which has formed columns through cooling and destressing the initial
rock mass, the columnar structure can be observed in the insitu exposed rock mass observed today. Figure 2-2
and Figure 2-3 demonstrate the overall rock structure which is comprised of:

1. A series of planar horizontal and vertical major stress relief joints (red) forming approximately
rectangular prism blocks. Major defects are typically spaced horizontally at 1 to 2 m and vertically at 1
to 3 m. Smaller and larger blocks are observed across the mountain, with evidence suggesting several
columnar blocks may have fallen being up 6 m or more tall. The major defect sets have high
persistence. Defect roughness and infill cannot be attained from digital information reviewed by Intrax.

2. A subset of minor planar or broadly curved defects which cross-cut each other at irregular angles
(yellow). Minor defects are less persistent than major defects typically terminating at the intersection of
a major defect, therefore confining the minor defects persistence to 1 to 2 metres or within a single
block. Patterns are often observable within minor defects which demonstrate preferential stress relief
directions, however patterns vary across the site and cannot not be readily generalised. Evidence from
talus material on hill slopes suggests that minor defects can result in localised rock falls or break up the
large block upon block toppling.

Intrax also notes that the Mount King William Dolerite has a preferential structure in the northwest-southeast
direction, forming local ridges and gullies along the mountain top. This structure is sufficiently large to
encompass the entire project area and not a major concern in this risk assessment.
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Defect Sets
within Columns

Figure 2-2: Rock structure plan view (Entura mapscene viewer)

Major defect sets
forming columns

Minor defect sets
within columns

Figure 2-3: Rock structure side view (Entura mapscene viewer)
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2.4 Ground Water

Groundwater is not anticipated to present within the project area of interest, the site is located at a mountain
peak with no catchment area. Rock structure appears to consist of open defects which would reduce the
likelihood of any local perched water tables forming.

Snow melt is likely to occur seasonally which may result in frost-thaw actions within rock defects or freeze minor
soil deposits.

3 Landslide Risk Assessment

Risk is defined as a measure of the probability and severity of an adverse effect to health, property or the
environment. (Australian Geomechanics Society Landslide Taskforce. 2007). To determine the landslide risk
associated with the project the landslide hazards are identified, then the likelihood and consequence of events
are assessed with respect to the proposed development for each hazard.

3.1 Landslide Hazards

Intrax has reviewed desktop resources and 3d photogrammetry survey to identify landslide hazards which may
impact the project. In this review Intrax have identified four landslide hazards, however, deem that only two have
the potential to impact the project site. The identified hazards are:

A) Rock topple

B) Rock fall

C) Block group topple
D) Shallow debris flow

A typical block topple landscape within Dolerite is shown within Figure 3-1, this formation and aftermath are
visible throughout Mount King William project site.

Figure 8
Large block topple failure in Jurassic
dolerite, ‘The Lost World’, Mt Arthur,
Hobart. The site has substantially
revegetated since this photo was taken.

‘nearﬁcaf?
4 b

oot

Figure 3-1: Rock toppling landscape (Mazengarb & Stevenson, 2010)

Hazard A - Rock topple is a documented risk within the Jurassic Dolerite outcrops across Tasmania. The process
of rock toppling is demonstrated within Figure 3-2. Rock toppling is typically triggered by a combination of stress
relief, frost-thaw pressures, water behind blocks and jacking from tree roots.
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Dolerite column

Stress release joints
inclined toward valley

Columns rotate away from scarp
through de-stressing. May be assisted
by root jacking, frost wedging and rain

Figure 3-2: Rock topple process (Mazengarb & Stevenson, 2010)

Hazard B - Rock fall is similar to rock topple events however may not be associated with tall columnar blocks, it
can occur on already loose material which remobilises or as a result of an upslope rock topple event. Larger
toppled columns shall shatter resulting in a series of rock falls or collide with other loose rocks triggering them to
fall.

Hazard C - Block group toppling involving toppling columnar blocks is the toppling of several blocks at once
caused by destabilisation occurring from the base of the columns. This hazard is demonstrated graphically in
Figure 3-3. The geological makeup of site contains a vast extent of outcropped dolerite therefore is less
susceptible to group toppling as the underlying material is stable (at least within the project extent).

dolerite with vertical joints rock debris, snow &for watar
o mechanical fallure  gyart downward & lateral pressure
/ of stressed area

directions of stress impased
by edjacent rock masses . . . . . L L . L LT

~

block moves downslope

stressed area seepage

"""""" removal by weathering LT e
&erosion - . e e - - e e

. horizontally bedded . . . . .
. sedimentary rocks

Figure 3-3: Block group topple process (Mazengarb & Stevenson, 2010)

Hazard D - Debris flows are the movement of large particle masses in a fast and significant sliding movement,
generally appearing to move a liquid (hence the term flow). Debris flows within dolerite formations across
Tasmania typically occur on the side slopes of mountains where deposited materials from the peak becomes
unstable (typically from significant rainfall) and the surface material flows downslope. This generally occurs within
gullies where water flow is concentrated and creates the flow path for the mass to move. Debris including rocks
and trees are collected as the flow moves, which can often over hundreds of metres until coming to rest at the
base of slopes. Large scale debris flows may be occurring at lower reaches of Mount King William however are
not anticipated to impact the project site. Evidence of small debris flows containing rock talus is present around
the project site, however for simplicity Intrax have classified those as rock falls given they are of limited size and
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expected to comprise material originating from rock toppling and fall events of larger pieces colliding with and
becoming finer material.

Regolith material (talus, colluvium and residual soils)

Parmeener Supergroup
mudstone/sandstone

Potential debris-flow source

______ groundwater level
Debis-flow lobe

landslide failure plane

Figure 3-4: Common debris flow process for Tasmania (Mazengarb & Stevenson, 2010)

Intrax have mapped the extent of previous and possible rock fall and rock toppling across the project site, an
extract from this map is presented in Figure 3-5 (refer Appendix A for full map). Hazard mapping only includes
Hazards A & B, which are deemed plausible to impact the site. As shown in the proposed plans there the
proposed development is located within areas of potential or rock fall or toppling — as the majority of the site
mountain top is at risk of the one or the other. Minor intact rock areas at local peaks protected from cliff edges
are not mapped as the landslide risk is very low for these areas within the project lifetime.

Rock topple hazard - source material
Rock topple hazard - flow path
Rock fall existing zones - major areas of source material

Rock fall hazard - potential area

Figure 3-5: Hazard map (Appendix A)
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3.2 Risk Assessment

To assess the landslide risk, the susceptibility (likelihood) and consequence of hazards have reviewed against the
proposed development locations. Hazards C & D are not considered realistic likelihood of impacting the
development and have therefore not been considered.

The rational for likelihood (susceptibility) of rock topples and rock falls are presented within drawing 3 in
Appendix A. The consequence and risk adopted are in line with AGS 2007 guidelines (refer Appendix B). Based on
the hazard identification, susceptibility rational and location of proposed structures Intrax has classified the
existing landslide risk for proposed project element. The landslide risk assessment is provided in Table 3-1 &
Table 3-2.

Table 3-1: Rock Topple Risk Assessment

Hazard A) Rock Topple | Likelihood Landslide Risk

Solar Array Unlikely Limited damage to part Low
of array (Minor)

Shelter, Generators & Barely Credible Insignificant
Batteries
7.0 m Mast Rare Complete loss of Moderate

structure (catastrophic)

Connecting Cables Unlikely (worst case) Breakage at single Low
location — repairable
(Medium)

Table 3-2: Rock Fall Risk Assessment

Hazard A) Rock Fall Likelihood Landslide Risk

Solar Array Possible to Rare Limited damage to part Very Low to Moderate
of array (Minor)

Shelter, Generators & Rare to Unlikely Insignificant to Minor Very Low to Low
Batteries
Connecting Cables Possible Breakage at single Moderate
location — repairable
(Medium)

3.3 Conclusions

Based on the conducted risk assessment, a moderate landslide risk is applicable to rock topple impacting the
mast and rock fall impacting the solar array and connecting cables.

Moderate risk is typically considered borderline acceptable with respect to development approval and the typical
risk tolerance of the industry. Intrax’s review of surrounding areas of the mountain top suggest that the proposed
development is in the lowest risk area possible for this mountain peak. Given the extreme location of this project
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and limited opportunities to relocate the development to a lower risk location Intrax believes the moderate risk
shall be tolerable to stakeholders to proceed with the development.

Limited actions can be taken to reduce the landslide risk applicable to this development, however the following
controls would be prudent for this site:

1. Onsite assessment of the proposed locations for identification of high-risk boulders which would impact
the development if they fell after construction. Where identified unsafe boulders can be rolled
downslope in a controlled manner before construction.

2. Inspection of the existing tower pad and supporting rock mass for defect orientation, roughness,
persistence, and conditions.

Following implementation of the above controls Intrax anticipates that risk levels across the development could
be reduced to low where favourable rock structure is observed below the tower foundation.

Other controls such as rock bolting or anchoring are possible to reduce toppling risk or pin back possible rock
falls however this is not likely to be justifiable for the risk profile of the site.

4 Hold Points

Intrax must be engaged in the following events for further clarification and advice:

1. Following any landslide events within the project site

2. Assumptions and conclusions made within this report based on desktop information is proven to be
inaccurate.

3. If project design is altered significantly from drawings reviewed and outlined or project described within
this report
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6 Limitations of Report

1. The recommendations in this report are based on the following:

a. Information about the site & its history, proposed site treatment and building type conveyed to
us by the client and or their agent.

b. Professional judgements and opinions using the most recent information in soil testing practice
that is available to us.

c. The location of our test sites and the information gained from this and other investigations.

Should the client or their agent neglect to supply us with correct or relevant information,
including information about previous buildings, trees or past activities on the site, or should
changes be made to the building type, size and or/position, this report may be made obsolete,
irrelevant or unsuitable. In such cases, Intrax will not accept any liability for the consequences
and Intrax reserves the right to make an additional charge if more testing or a change to the
report is necessary.

2. The recommendations made in this report may need to be reviewed should any site works disturb any
soil below the proposed founding depth.

3. The descriptions of the soils encountered in the boreholes follow those outlined in AS1726-2017;
Geotechnical Site Investigations. Colour descriptions can vary with soil moisture content and individual
interpretation.

4. If the site conditions at the time of construction differ from those described in this report, then Intrax
must be contacted so a site inspection can be carried out prior to any footing being poured. The
owner/builder will be responsible for any fees associated with this additional work.

5. This report assumes that the soil profile(s) observed in the boreholes are representative of the entire site.
If the soil profile and site conditions appear to differ substantially from those reported herein, then
Intrax should be contacted immediately and this report may need to be reviewed and amended where
appropriate. The owner/builder will be responsible for any fees associated with this additional work.

6. The user of this report must consider the following limitations. Soil and drilling depths are given to a
tolerance reflective of the drilling methodology. Lower levels of accuracy are possible from wash boring
or solid flight auger then is achievable from geoprobe sampling or diamond coring.

It must be understood and a condition of acceptance of this report is that whilst every effort is made to
identify fill material across the site, difficulties exist in determining fill material for example, well
compacted site won or area derived fill, especially when utilising a small diameter auger. Consequently,
Intrax emphasises that we will not be responsible for any financial losses, consequential or otherwise,
that may occur as a result of not accurately determining the fill profile across the site.

7. Finally, no responsibility will be taken for this report if it is altered in any way or is not reproduced in full.
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Project Drawings
Geotechnical Plan
Landslide Hazards

Landslide Susceptibility Sketch



Z
1S
o
™M
(o))
<
N
™
)

r
i
= 1

-

4287 QOmE
Grid Interval 10m (GDA94 MGAJL5)




X Intrax

LAND

Appendix B
AGS Practice Notes 2007 Risk Assessment Matrix
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PRACTICE NOTE GUIDELINES FOR LANDSLIDE RISK MANAGEMENT 2007

APPENDIX C: LANDSLIDE RISK ASSESSMENT

QUALITATIVE TERMINOLOGY FOR USE IN ASSESSING RISK TO PROPERTY

QUALITATIVE MEASURES OF LIKELIHOOD

A imate Al 1 Probability
pproximate Annual Prabability Implied Indicative Landslide Descrintion Descrinior Level
Indicative Naotional Recurrence Interval P P
Value Boundary
107 52107 10 years 20 The event is expected to occur over the design life. ALMOST CERTAIN A
E years - - i -
10 100 years ghe evel:et will probably occur under adverse conditions over the LIKELY B
5x107 2(W) years | design life.
107 ) . 1000 years 20HM) vears The event could oceur under adverse di over the design life. | POSSIBLE C
Sx 107 = i ioht oo - . i "
10 10,000 years Ihe event might oceur under very adverse circumstances over the UNLIKELY D
. 20,000 lesign life.
= 5x10 20,000 years - — - - - -
10 I The event is conceivable but only under exceptional circumstances
CH, (MM years P RARE E
" over the design life
— SxI 2(H).(HM} vears - - - —
10 1,000,000 years The event is inconceivable or fanciful over the design life, BARELY CREDIBLE F
Note: (1) The table should be used from lefl to right;

use Approximate Annual Probability or Description 1o assign Descriptor, nol vice versa.

QUALITATIVE MEASURES OF CONSEQUENCES TO PROPERTY

Approximate Cost of Damage
Indicative Notional Description Descriptor Level
Value Boundary
2000 Srruf:l_um[h] completely destroyed and/or Iarge seale darnagc_ requiring major engineering works for CATASTROPHIC |
00% stabilisation. Could cause ai least one adjacent property major damage.
500 100% Extensive damage to most of structure, and’or extending beyond site boundaries requiring significant MAJOR 5
- 40% stabilisation works. Could causc at Icast one adjacent property medium consequence damage, -
Moderate damage to some of structure, and/or significant part of site requiring large stabilisation works.
20 - . N n = MEDIUM 3
10% Could cause at least one adjacent property minor consequence damage
5% 1% imited damage to part ol structure, and/or part of site s0me i n works. MINOR 4
0.5% Liitle damage. (Note furoiﬂgh probability event {Almost (_cnam) this category may be subdivided at a INSIGNIFICANT 5
notional boundary of 0.1%. See Risk Matrix.)
Notes: (2] The Approximate Cost of Damage is expressed as a percentage of market value, being the cost of the improved value of the unaffected property which includes the land plus the
unaffected structures.

(3 The Approximate Cost is to be an estimate of the direct cost of the damage, such as the cost of reinstatement of the damaged portion of the property (land plus structures), stabilisation
waorks required to render the site to tolerable risk level for the landslide which has occurred and professional design fees, and consequential costs such as legal fees, temporary
accommodation. It does not include additional stabilisation works to address other landslides which may afTect the property.

(4)  The Lable should be used from lefl 1o right; use Approximate Cost of Damage or Deseription Lo assign Deseriplor, nol vice versa

9 Australian Geomechanics Vol 42 No 1 March 2007

PRACTICE NOTE GUIDELINES FOR LANDSLIDE RISK MANAGEMENT 2007
APPENDIX C: - QUALITATIVE TERMINOLOGY FOR USE IN ASSESSING RISK TO PROPERTY (CONTINUED)

QUALITATIVE RISK ANALYSIS MATRIX - LEVEL OF RISK TO PROPERTY

RISK LEVEL IMPLICATIONS

LIKELIHOOD CONSEQUENCES TO PROPERTY (With Indicative Approximate Cost of Dlm.ngt}
Indicative Value of 1: CATASTROPHIC 2: MAJOR 3: MEDIUM 4: MINOR
Approximate Annual 200% 60% 20% 5% ]Nh][-\lll- [(AI\'I
Pmbalﬂlltv 0.5%
A - ALMOST CERTAIN 0" H Mor L (5)
B - LIKELY 10 H M L
C - POSSIBLE 10 H M M VL
D - UNLIKELY 10° H M L L VL
E - RARE 107 M L L YL YL
F - BARELY CREDIBLE 10" L VL VL VL VL
Notes:  (5) For Cell A3, may be subdivided such that a consequence of less than 0.1% is Low Risk.
{6) When considering a risk assessment it must be clearly stated whether it is for existing conditions or with risk control measures which may not be implemented at the current
time.

Risk Level Example Implications (7}

Unaceeptable without treatment. Extensive detailed investigation and research, p ing and impl of
options essential 1o reduce risk to Low; may be 100 expensive and not practical. ‘Work \ukelv 10 cost more than value of the
property.
U ptable without # gation, planning and impl, ion of options required to reduce

I R T sk o Low. Wurk would cost a ial sum in relation (o the value of the property.
May be tol d in certain ci (subject to regulator’s approval} but requires investigation, planning and

M MODERATE RISK |mp\cmcntanon of treatment optlons to reduce the risk to Low. Treatment options to reduce to Low risk should be

1 a8 soon as |

L LOW RISK Usuﬁ_ll)‘ ble to 5. Where has been required to reduce the risk to this level, ongoing maintenance is
required.

VL VERY LOW RISK Acceptable. Manage by normal slope mai d

Note:

(7 The implications for a particular situation are to be determined by all parties to the risk assessment and may dcpcnd on the nature of the property at risk; these are only given as a

general guide,
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