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Cover photo
View looking west across the western side of Mortimer Bay from near test pit A, July 30, 2014.

Refer to this report as

Cromer, W. C. (2014). Geotechnical report for a proposed access road, Rifle Range Road to
Maria Point, southeast Tasmania. Unpublished report for Maria Point Pty Ltd by William C.
Cromer Pty. Ltd., 14 August 2014; 84 pages.

Important Notes

New geotechnical information is contained in this report. The information may be useful to
regulators and geotechnical practitioners. Dissemination of such knowledge ought to be
encouraged by practitioners and regulators.

William C Cromer as author will upload this report to his website www.williamccromer.com as a
freely downloadable file.

Permission is hereby given by William C. Cromer as author, and the client, for an electronic
copy of this report to be distributed to, or made available to, interested parties, but only if it is
distributed or made available in full. No responsibility is otherwise taken for its contents.

Permission is hereby given by William C. Cromer as author, and the client, for hard copies of
this report to be distributed to interested parties, but only if they are reproduced in colour, and
only distributed in full. No responsibility is otherwise taken for the contents.

The local planning or building authority is encouraged to make this report (or a reference to it)
available on-line.

William C Cromer Pty Ltd may submit hard or electronic copies of this report to Mineral
Resources Tasmania to enhance the geotechnical database of Tasmania.

Hobart, Tasmania, Australia
+61 408 122 127 billcromer@bigpond.com  www.williamccromer.com
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SUMMARY STATEMENT

Geotechnical risks associated with a proposed 1.2km long access road from Rifle Range Road
to Maria Point in southeastern Tasmania range from Very Low to Very High.

In the short to medium term, all risks are able to be managed so that Very Low and Low risks
remain Acceptable, and higher risks are reduced to and maintained at Low and Acceptable
levels. Recommendations are made to achieve these aims. The longer term risks which will be
difficult to manage relate to sea level rise, storm surge and shoreline recession.

Hobart, Tasmania, Australia
+61 408 122 127 billcromer@bigpond.com  www.williamccromer.com
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1 INTRODUCTION

1.1 Background

An access road about 1.2km long is proposed by Maria Point Pty Ltd from the end of Rifle
Range Road to land owned by the company at Maria Point. The proposed route from points A
to B on Figure 1 traverses land in other ownership, over a narrow strip of ground called a
“Reserved Road” on old survey plans (Attachment 3).

Clarence City Council, and the owners of the land in other ownership, have objected to the
proposal. The matter is currently being considered by the Resource Management and Planning
Appeal Tribunal (RMPAT) which, in a Direction to Parties (Attachment 1), has requested a
geotechnical report of the proposed access route.

William C Cromer Pty Ltd (WCC) was commissioned by Maria Point Pty Ltd to conduct the
geotechnical investigation and report.
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Figure 1 Location map showing the route of the access road from A to B (called the

“Study strip” in this report) proposed by Maria Point Pty Ltd

1.2 Brief, guidelines and methodology
Brief
The RMPAT Brief in Attachment 3 is:

“...to carry out a Geotechnical Investigation along the length of the proposed
access across 742, 750 and 765 Rifle Range Road, and terminating at the Maria
Point site in order to determine the soil conditions present. The investigation is to
be carried out in accordance with Austroads “Guide to Road Design Part 7”
Geotechnical Investigations [sic] and Design™

Guidelines
In addition to the Austroads guidelinesl, the present work is also in general accordance with
AS1726 (1993) Geotechnical site investigations, and the series of Landslide Risk Management

1 Paul, R. and Grove, R. (2008). Guide to Road Design Part 7: Geotechnical Investigation and Design. Austroads
Incorporated, Austroads Project No. TP1158, March 200881 pages.

Hobart, Tasmania, Australia
+61 408 122 127 billcromer@bigpond.com  www.williamccromer.com
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documgnts produced by the Australian Geomechanics Society in 20077, supported by Cromer
(2014)".

Methodology

In this report, the narrow strip of ground corresponding more or less to the "Reserved Road” in
Attachment 3 is called the "Study strip”. Geotechnical investigations were not permitted outside
this strip.

A preliminary site inspection along the study strip was conducted by WCC on 8 July in the
company of engineer P. Holmes. Subsequently, the centreline of a 10m wide strip of land was
surveyed and pegged out by Noel Leary & Associates.

The study strip was investigated on 30 and 31 July 2014, when 19 test pits dug by a 4.5t
rubber-tracked excavator were logged, photographed and tested. Prior and subsequent office
work included:

« adesk top review of geological and landslide hazard maps (Attachment 2), and

e compilation of all field data, and a Landslide Risk Management (LRM) assessment

Presentation of data
The test in the body of this report has been kept to a minimum. Evidence to support the
findings of the report is presented in detail in the accompanying Attachments.

1.3 Access strip is considered in three sections
Geotechnically, the access strip can be divided into three sections (Sections 1, 2 and 3) as
shown in Attachment 3.

e Section 1 is the low-lying strip behind the beach, between test pits A and E, comprising
flat-lying ground underlain by beach sands and estuarine clays over bedrock,

e Section 2 is the undulating and locally steep ground near test pit E, rising to about test
pit K, and comprising aeolian sands and colluvial deposits over bedrock, and

e Section 3 is the higher ground from about test pit K to test pit S, underlain by soil over
shallow bedrock (and a strip of fill along the alignment of an abandoned access track
to Maria Point).

% The five AGS documents are:

AGS (2007a). Guideline for Landslide Susceptibility, Hazard and Risk Zoning. Australian Geomechanics, Vol 42 No 1
March 2007

AGS (2007b). Commentary on Guideline for Landslide Susceptibility, Hazard and Risk Zoning. Australian
Geomechanics, Vol 42 No 1 March 2007

AGS (2007c). Practice Notes Guidelines for Landslide Risk Management. Australian Geomechanics Vol 42 No 1
March 2007

AGS (2007d). Commentary on Practice Notes Guidelines for Landslide Risk Management. Australian Geomechanics
Vol 42 No 1 March 2007

AGS (2007e). The Australian Geoguides for Slope Management and Maintenance. Australian Geomechanics Vol 42
No 1 March 2007

3 Cromer, W. C. (2014). Building for landslide: Geotechnical guidance for regulators and practitioners using the
Tasmanian Landslide Code. Draft report for the Tasmanian Department of Premier and Cabinet by William C. Cromer
Pty. Ltd., June 2014).

Hobart, Tasmania, Australia
+61 408 122 127 billcromer@bigpond.com  www.williamccromer.com
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2 SITE DESCRIPTION

Topography and relief

The study strip flanks low-lying land at or near sea level behind the beach at the western end
of Mortimer Bay (Section 1). At the western end of the beach, the land rises fairly steeply to
elevations around 20m (Section 2), and falls gradually in a southerly direction towards Maria
Point (Section 3).

The land is almost flat in Section 1. In Section 2, slope angles are in the 12 — 28° range
(Attachment 4). In Section 3, east-facing slopes east of the study strip range from about 20 —
25°, but the access strip itself follows a break of slope along an abandoned track and is on
gentler east-facing slopes in the 15 — 18° range.

Surface drainage (Attachment 6)

Section 1

An intermittent Class 3 or 4 watercourse crosses Section 1. Its passage across the study strip
is ill-defined, with no obvious channel.

Section 2
It is reported that a seepage/spring line crosses Section 2, probably between test pits E and H.
There was no obvious surface expression observed during the current investigations.

Section 3
No drainage lines were observed along Section 3.

Opossum Bay is the nearest relevant rainfall station to the property. Figures are available
since 19425 (Table 1). Annual rain averages 541mm, which is fairly evenly distributed through
the year”.

Intensity-frequency-duration curves for the location (Figure 3) suggest that short-lived (a few
minutes) rainfalls of up to about 30mm/hour has a one year recurrence interval. A similar
intensity over 30 minutes has a recurrence interval of 10 years, and over 45 minutes a
recurrence interval of 20 years.
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Figure 2 Mean monthly rainfall for Opossum Bay (1925 -present)
: Source :

http://www.bom.gov.au/jsp/ncc/cdio/weatherData/av?p_nccObsCode=136&p_display
_type=dailyDataFile&p_stn_num=094048&p_startYear=

4 Assuming a runoff coefficient of 0.7, for example, monthly runoff is 70kL/ha for each 10mm of rain.

Hobart, Tasmania, Australia
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Figure 3 Rainfall intensity -frequency -duration chart for Maria Point
: Source : http://www.bom.gov.au/water/designRainfalls/ifd-arr87/index.shtml
2.3 Geology

Published bedrock geology

The published geology® of the area (Attachment 2) shows that shallowly W to WSW-dipping
Permian siltstone and sandstone of the Abels Bay Formation underlies Maria Point and the
study strip described in this report. Low-lying ground behind the beach at the end of Rifle
Range Road is underlain by undifferentiated Quaternary unconsolidated sediments.

Observed geology (Attachment 6)
The observed geology is in general accord with the published geology.

Quaternary colluvium (Attachment 6)
Material interpreted as colluvial in origin was exposed in several test pits (Attachments 5 and
6), where it typically consists of gravelly sand (GW), and clayey sand (SC, CL).

2.4 Soils and Fill

Soils (Attachments 4, 5 and 6)

Section 1 soils comprise uniform sandy profiles a metre or so thick, overlying siltstone bedrock
or estuarine clay.

Section 2 soils are uniform profiles of aeolian sands over siltstone bedrock or beach shingle,
or duplex profiles up to about 1.5m thick consisting of a dark-coloured topsoil sand over subsoil
clay or gravelly clay, usually overlying colluvium.

> Calver, C. R. and Latinovic, M. (compilers) 2002. Digital Geological Atlas 1:25,000 Scale Series. Sheet 5224.
Taroona. Mineral Resources Tasmania.

Hobart, Tasmania, Australia
+61 408 122 127 billcromer@bigpond.com  www.williamccromer.com
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Section 3 soils are duplex profiles up to about 1m thick consisting of a dark-coloured topsoil
silty sand over subsoil clay or gravelly clay, overlying siltstone bedrock.

Fill
No significant areas of fill were observed.

Bearing capacity of materials (Attachment 5)
Testing shows that surface materials along the study strip are of low strength, with DCP values
(blows/I0OOmm) are often less than 2, and CBR (%) less than 3.

A range of higher DCP and CBR was recorded for subsurface clays, colluvium and aeolian
sand, with DCP refusal on bedrock.

These strength testing results will be useful guides for pavement design for the access road.

Reactivity of materials
No subsurface materials were tested for reactivity®.

Soil dispersion
Soils and colluvium are mostly non-dispersive. See Attachment 8. Tunnel erosion is not, and
will not be, a significant problem along the proposed access road.

Soil infiltration capability
Refer to Attachment 7. Infiltration rates in the sandy topsoils along the route are expected to
range up to about 30mm/hour depending on soil saturation and slope angle.

2.5 Groundwater (Attachment 6)

Groundwater in unconfined, fractured rock aquifers

Permanent groundwater is present under unconfined conditions in fractured bedrock types in
the district. The groundwater is recharged by infiltrating rain and at intermediate scale
discharges to Mortimer Bay.

Shallow groundwater in unconfined sediments

Sections 1 and 2

Shallow groundwater was observed in aeolian and beach sands in test pits B, C, D, E and G.
No water table depths were recorded since water inflow was continuing when the pits were
backfilled. Nevertheless, a permanent water table is expected to be present in these materials
at depths close to mean sea level, and locally fluctuating with tides. Groundwater movement is
expected to be very slow, and towards the coast.

3  LANDSLIDE RISK MANAGEMENT (LRM)

Attachment 8 is a LRM for Section 2 of the study strip, in general accordance with the
Australian Geomechanics Society (AGS) Landslide Risk Management (2007).

4 GENERAL GEOTECHNICAL RISK ASSESSMENT

In Tables 1, 2 and 3, a range of geotechnical issues (including those addressed in the LRM in
Attachment 8) has been canvassed for each of the three sections of the study strip. The
likelihood of each issue has been assessed, its consequences to road construction are
suggested, the level of risk associated with each is proposed, and where appropriate,

6 . . . . . . . .
Reactive materials contain clays which shrink and swell in volume when their moisture content decreases or
increases respectively.

Hobart, Tasmania, Australia
+61 408 122 127 billcromer@bigpond.com  www.williamccromer.com
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recommendations are made to treat (manage) the risk’. See Figure 1 for an explanation of
terms used.

Rated risks range from Very Low to Very High:

e In Section 1, the highest risks relate to low strength (surface) materials,
waterlogging/flooding and storm surge, and in the longer term, to sea level rise and
shoreline recession.

e In Section 2, the highest risks relate to shallow-seated landsliding, low strength
(surface) materials, localised waterlogging/flooding, and in the longer term, to
shoreline recession.

* In Section 3, a high risk relates to low strength (surface) materials
In the short to medium term, all risks are able to be managed so that (a) Very Low and Low
risks remain Acceptable, and (b) higher risks are reduced to and maintained at Low and
Acceptable levels. The longer term risks which will be difficult to manage are mainly restricted
to Section 1 and relate to sea level rise, storm surge and shoreline recession.

Recommendations are made to achieve these aims.

"ltis up to stakeholders to decide whether any evaluated risk is acceptable or not. A rough guide might be to consider
all Very low and Low geotechnical risks as acceptable and not requiring treatment, Moderate risks to be acceptable or
tolerable and may require treatment, and High and Very high risks as tolerable or intolerable, and generally requiring
treatment. Treatment is designed to reduce risks to acceptable or tolerable levels. It may include Accepting the risk,
Avoiding the risk (ie abandoning the project), Reducing the likelihood of the hazard occurring (ie stabilisation measures
to control triggering circumstances), Reducing the consequences (eg suitable construction design), Monitoring and
warning systems (which might help reduce the consequences of the hazard), Transferring the risk (eg requiring
another authority to accept the risk or compensate for the risk, such as insurance companies), and Postponing a
decision (eg if there is insufficient certainty about the risk, it might be better to do further investigations).

Hobart, Tasmania, Australia
+61 408 122 127 billcromer@bigpond.com  www.williamccromer.com
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5 CONCLUSIONS

From a geotechnical perspective, an access road along the survey strip presents manageable
short to medium term risks.

6 RECOMMENDATIONS

From a geotechnical viewpoint, development of the access road should proceed subject to the
recommendations listed in Table 1, 2 and 3. Some of these are described in more detail in
Attachment 8. The good hillside construction practices described in Attachment 9 shall also be
followed.

W. C. Cromer
Principal

This report is and must remain accompanied by the following Attachments

Attachment 1. RMPAT Direction to Parties including a Brief for a geotechnical report (1 page)

Attachment 2. Published geology and landslide hazard bands (1 page)

Attachment 3. Survey plans showing topography, surveyed peg locations, and test pits
dug 30, 31 July 2014 (2 pages)

Attachment 4. Geotechnical fact map of southern part of study strip (2 pages)

Attachment 5. Engineering logs of test pits dug 30 and 31 July 2014 (20 pages)

Attachment 6. Site and test pit photographs (8, 30 and 31 July, 2014) (24 pages)

Attachment 7. Geology, soils, surface drainage ad groundwater (7 pages)

Attachment 8. Landslide Risk Management (9 pages)

Attachment 9. Examples of good and poor hillside engineering practices (3 pages)

Hobart, Tasmania, Australia
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Table 1 SECTION 1: Summary of geotechnical issues, risks and consequences
to access road development, and suggested risk treatment practices
_ Consequences Level of risk
Issue Likelihood of ctlo to Risk treatment
occurrence
development development
1 Surface soil erosion Possible Minor Moderate Control upslope surface runoff with table
drains and culverts
Tunnel erosion Unlikely Minor Low As for issue 1
Soil creep Rare Minor Very Low No action required
Shallow-seated Barely Credible  Medium Very Low No action required
landslide or debris
slide

5 Rock/earth topples Barely credible  Insignificant to Very low No action required

and falls Minor

6 Deep-seated Barely Credible  Major Very Low No action required

landslide
(involving, eg
boulder beds, talus,
colluvium, bedrock
etc); includes
runout

7 Foundation Unlikely Minor Very Low No action required

movement due to
reactive or unstable
soils
8 Low strength Almost Certain ~ Medium Very High Employ appropriate road construction
materials (eg techniques
uncontrolled fill,
soft soils)

9 Vegetation removal Unlikely Minor Low No action required

10  Flooding or Likely Minor to Moderate to Employ appropriate road construction

waterlogging Medium High including drainage techniques

11  Shore bank Likely Insignificant Low No action required

collapse
12  Site contamination Locally Insignificant Low Visual inspection during site construction,
from previous possible and clean up as required.
activities
13  On-site domestic Not applicable
wastewater
disposal
14  Earthquake risk Almost certain Insignificant to Low to Generally accept risk. A similar range of
(magnitude Minor Moderate risks exists throughout Tasmania.
<5); Likely
(magnitude>5)

15 Sealevelrise Likely Insignificant Low (short to Employ appropriate road construction
(short to medium term) including drainage techniques
medium term) to Very High
to Major (long (long term)
term)

16  Storm surge Likely Minor to Major Low to Very Employ appropriate road construction

High including drainage techniques

17  Shoreline recession Likely Insignificant Low (short to Employ appropriate road construction

(short to medium term)  including drainage techniques

medium term)
to Major (long
term)

to Very High
(long term)

1. The assessments are unavoidably subjective to varying degrees.

2. See next page for an explanation of the terms used in this table.

3. Further reading: Australian Geomechanics Society Subcommittee (2007). Landslide Risk Management

Aust. Geomechanics 42(1) March 2007, pp 1 — 219.

Hobart, Tasmania, Australia
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Table 2 SECTION 2: Summary of geotechnical issues, risks and consequences
to access road development, and suggested risk treatment practices
_ Consequences Level of risk
Issue Likelihood of ctlo to Risk treatment
occurrence
development development
1 Surface soil erosion Possible Minor Moderate Control upslope surface runoff with table
drains and culverts
2 Tunnel erosion Unlikely Minor Low As for issue 1
Soil creep Unlikely Minor Low No action required
Shallow-seated Likely Minor to Major Moderate to Construct engineered, drained retaining walls
landslide or debris Very High to cope with lateral stresses; employ good
slide hillside construction techniques (Attachment
9)
5 Rock/earth topples Barely credible  Insignificant to Very low No action required
and falls Minor
6 Deep-seated Barely Credible  Major Very Low No action required
landslide
(involving, eg
boulder beds, talus,
colluvium, bedrock
etc); includes
runout
7 Foundation Unlikely Minor Very Low No action required
movement due to
reactive or unstable
soils
8 Low strength Almost Certain ~ Medium Very High Employ appropriate road construction
materials (eg techniques
uncontrolled fill,
soft soils)
9 Vegetation removal Likely Insignificant Low No action required
10  Flooding or Locally Likely Minor to Moderate to Employ appropriate road construction
waterlogging Medium High including drainage techniques
11  Shore bank Locally Likely Insignificant Low No action required
collapse
12  Site contamination Locally Insignificant Low Visual inspection during site construction,
from previous possible and clean up as required.
activities
13  On-site domestic Not applicable
wastewater
disposal
14  Earthquake risk Almost certain Insignificant to Low to Generally accept risk. A similar range of
(magnitude Minor Moderate risks exists throughout Tasmania.
<5); Likely
(magnitude>5)
15 Sealevelrise Likely Insignificant Low Employ appropriate road construction
including drainage techniques
16  Storm surge Likely Minor Moderate Employ appropriate road construction
including drainage techniques
17  Shoreline recession Likely Insignificant Low (short to Employ appropriate road construction
(short to medium term) including drainage techniques
medium term) to Very High
to Major (long (long term)

term)

1. The assessments are unavoidably subjective to varying degrees.

2. See next page for an explanation of the terms used in this table.

3. Further reading: Australian Geomechanics Society Subcommittee (2007). Landslide Risk Management
Aust. Geomechanics 42(1) March 2007, pp 1 — 219.

Hobart, Tasmania, Australia
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Table 3 SECTION 3: Summary of geotechnical issues, risks and consequences
to access road development, and suggested risk treatment practices
_ Consequences Level of risk
Issue Likelihood of ctlo to Risk treatment
occurrence
development development
1 Surface soil erosion Possible Minor Moderate If stormwater runoff is concentrated by
access formation, control it with table drains,
culverts and retention/diffusing trenches
Tunnel erosion Unlikely Minor Low As for issue 1
Soil creep Unlikely Minor Low No action required
Shallow-seated Unlikely Minor to Low No action required
landslide or debris Medium
slide
5 Rock/earth topples Barely credible  Insignificant to Very low No action required
and falls Minor
6 Deep-seated Barely Credible  Major Very Low No action required
landslide
(involving, eg
boulder beds, talus,
colluvium, bedrock
etc); includes
runout
7 Foundation Unlikely Minor Very Low No action required
movement due to
reactive or unstable
soils
8 Low strength Almost Certain ~ Medium Very High Employ appropriate road construction
materials (eg techniques
uncontrolled fill,
soft soils)
9 Vegetation removal Unlikely Insignificant Low No action required
10  Flooding or Unlikely Minor to Low Employ appropriate road construction
waterlogging Medium including drainage techniques
11  Shore bank Locally Likely Insignificant Low No action required
collapse
12  Site contamination Locally Insignificant Low Visual inspection during site construction,
from previous possible and clean up as required.
activities
13  On-site domestic Not applicable
wastewater
disposal
14  Earthquake risk Almost certain Insignificant to Low to Generally accept risk. A similar range of
(magnitude Minor Moderate risks exists throughout Tasmania.
<5); Likely
(magnitude>5)
15 Sealevelrise Likely Insignificant Low No action required
16  Storm surge Likely Insignificant Low No action required
17  Shoreline recession Likely Insignificant Low No action required

1. The assessments are unavoidably subjective to varying degrees.

2. See next page for an explanation of the terms used in this table.

3. Further reading: Australian Geomechanics Society Subcommittee (2007).
Aust. Geomechanics 42(1) March 2007, pp 1 — 219.

Landslide Risk Management

Hobart, Tasmania, Australia
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Terminology used in geote chnical risk assess ment.

Figure 1

Source: AGS (2007c). Practice Notes Guidelines for Landslide Risk
Management. Australian Geomechanics Vol 42 No 1 March 2007
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o - (lpage) _
RMPAT Directions to Parties including a Brief for a geotechnical report

RESOURCE MANAGEMENT AND PLANNING APPEAL TRIBUNAL

DIRECTION TO PARTIES

Date: 2 July 2014
File No: 20/14 P

Citation: Maria Point Pty Ltd v Clarence City Council

Ii: Pursuant to the powers vested in it by Section 22(|) of the Resource Management and
Planning Appeal Tribunal Act 1993 (the ‘Act’) the Tribunal directs the Applicant, Maria Point
Pty Ltd to carry out a Geotechnical investigation along the length of the proposed access
across 742, 750 and 765 Rifle Range Road, and terminating at the Maria Point site in order
to determine the soil conditions present. The investigation is to be carried out in
accordance with Austroads “Guide to Road Design Part 7 “Geotechnical Investigations and

Design”; and
2. Prepare a concept drainage plan(s) based thereon.
3. The Appellant is to file and serve the geotechnical report and accompanying concept plans

on each of the Respondents within 2| days.

4. Each of the Respondents will be afforded a further period of 14 days to file any further
evidence in response thereto.

S There shall be liberty to apply in relation to the timetable imposed by the Tribunal.

GP Geason
M E Ball
P Spratt
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+61 408 122 127 billcromer@bigpond.com  www.williamccromer.com




- Maria Point Pty Ltd: Proposed access road, Rifle Range Road to Maria Point, SE Tasmania 16

Geotechnical report 14 August 2014

Attachment 2

(1 page)
Published geology and landslide hazard bands

RALPHS

BAY

GN
0 i, 1 MORTIMER
C e— — ) Maria Point
Approx. km BAY

Source : Calver, C. R. and Latinovic, M. (compilers) 2002. Digital Geological Atlas 1:25,000 Scale Series. Sheet
5224. Taroona. Mineral Resources Tasmania.
Key to rock types
All shades of blue = Permian-age sedimentary rocks (symbol Pua = Abels Bay Formation — unfossiliferous,
glaciomarine interbedded mudstone, siltstone, sandstone, pebbly sandstone); Yellow (symbol Q) = Quaternary-age
undifferentiated, unconsolidated beach, aeolian and alluvial deposits.

E R S »>
Acceptable band
A landslide is a rare event based on current understanding of the
hazard, but it may occur in some exceptional circumstances.

Low band

The area may include landslide features but their activity is unknown,
and they have been judged by MRT to rank of lesser risk than those in
higher bands.

Medium band

The area has known landslide features, or is within a landslide
susceptibility zone, or has legislated controls to limit disturbance of
adjacent unstable areas.

Medium-active band
The area has known recently active landslide features.

High band
Source : www.thelist.tas.gov.au The site is within a declared Landslip A area.

Landslide Planning
Map ¥2 -
Hazard Bands

D Acceptable

DLDW

Mediurn

[ IMedium - Active
_High
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Attachment 3

(3 pages)

Survey plans showing topography, surveyed peg locations, and test pits dug 30, 31 July 2014
Source for base plans: Noel Leary & Associates
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Source: Noel Leary & Associates - TS
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(2 pages)

Geotechnical fact map of southern part of study strip
Source for base plans: Noel Leary & Associates

G, C, E?L. BIDOLE (OWMERS)

7 1372451 cc
/ No outcrop.
/ Scattered
/ siltstone and

sandstone
cobbles and
boulders

/
/
/

No outcrop. y /
Scattered &
siltstone and / / // ' '
sandstone INY K25 7 Permian-age siltstone
/ cobbles and £7 7/ X and sandstone exposed
£/ iy between high and low
/ boulders @

/

water mark; dip WSW
at low angles

B. C. & P.L. BIDDLE (OWNERA)
CT 137245-1 /

/

/

/ .
/ &,

/ No outcrop. ,33,/
Scattered & "

. 4
siltstone ar‘i‘é’, A

sandstone’ /g
cobbles and //ff -
= I TN bo“ide/?: O, CC— pp Section lines for landslide risk assessment.
- A= ) A See Attachment 8 for details.
\W - 7 (N) Excavator test pit dug 30 July 2014
= .Q - o ":l; =

(S) Excavator test pit dug 31 July 2014

GN
0 g . 200

Approx. metres
Contour interval 2m
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Geological and geomorpholo gical mapping symbols and terminology used inthis report

Infill zeam or zone

Crush seam or
zone

Sheared zone

Fault (relative

it
Ged ogical boundaniesy \—\‘ =
% Wi atercourse (pemanent;
e Accurme -,
" m. Watercourse (nbermithe nt)
S~ Approximate Crest of cut or
> S — ekt Watercourse (ephemeral)
S . SR - — Open drain (unlined)
Deferts = _L—r Open drain Qined)
1o Ele.-:ldln;.; g‘l,g.\(degreesj and Scarp
strike direction
P Dkl o Inflow
Joint dip (degrees) and _}
18] ;-
/A:' strike direction Cliff
@ SR ! :k
k ‘
Bremk of slope Profile
5
Eztrem aly e athered IK "::p A%
zeam or zone ¥ ___ V¥ shp
Concave

— ¥ _ ¥ Rounded

k4 ¥ Shap

Comwex

%W T W Rounded

~p

%y

JJ) (1

Sharp ridge
crest

™

Rounded ridge —._
crest

mivem ent sh o)
Fropety Slope anges [degress|arnd drection
| boundany ~ 40
. 10 S Unifarm slope ™
| Fencaline \‘J‘u
""" — " Moo Concave slope ™~
uF : C |
% 3 Foottrack __\_?\1':' omeexslipes s
i ) . Fom line
Ty Wehiculartrack A~
Caontour theight in
metnes)
/-\ Road
Gully erosion
Landslide _ _
Cactive) Ry Sail (zheet) erosion
et

Hummo oy ar
irregular ground

Source: Adapted from &GS (2007 ) Appendi E, atter Guide to Sope Rish Araisis
“Wersion 3.1 Mowermnber2001, Foads and Traffic Auth oty of Mew South Wiales, and

Gardiner, V. and Dackambs, . V. (1983). Gromarmtaloning) ekl Mngal, Allen & Lnwin

Standing water(eg pond,
dam) |
. e e FHIR "
. a t
£ %
P - . ey
v ¢ £ +
LS 2 s
e - =

-

‘et ardamp ground

Tunnel
BrOgion

Site irwvestigations
E:xcawvator test pit

Test hole (auger,
drill etc)

N ater bone
Lristurbed sample
Undisturbed sampla
S oil pemm aability test

Fhotograph location,
number and direction
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Attachment 5
(20 pages including this page)
Engineering logs of test pits dug 30 and 31 July 2014
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Excavation log

Pit A

Sheet 1 of 1
Project — Maria Point access driveway Location
Coordinates 537198mE Exposure type  Excavator test pit Date dug 30 July 2014
5242160mN Date logged 30 July 2014
. ) uly
Datum GDA94 Equipment 4.5t Komatsu with 0.45m
RL Approx. 1.5m AHD GP bucket with 4 teeth Logged by W. C. Cromer
Dimensions (m) Operator Glen Edwards Checked by ~ W. C. Cromer
Depth 0.7 Length 1.7 Width 0.6
Strength
s |gls Notes @ o 8 _ Materials B oe| 33 Hand Shear Dynamic cone Structure,
S |18|® =1 o o Soil type, colour, plasticity or 55 | €& |penetr Vane penetrometer geology and
© Q| ; 1] [S) =) particle characteristics, secondary 5 = o c . .
= =1 Samples £ = and minor components S 2 0 S ometer interpretation
2 |n and tests 2 So | @& kpPa) (kPa) (Blows per
7} gl = ol s52 100mm)
a .- (O] O o coo
o z 8 [l BNEEISS] avonINISIRN
w | SP | Silty SAND: grey-black; some M MD Organic A horizon
5 i cream shell fragments |
: SP | Shelly SAND: cream with grey M L Shell hash?
o5 matrix; >80% shell fragments to _ . _
’ 15mm;
SILTSTONE: olive green and Bedrock
| ] brown;  strongly  fractured; ]
moderately weathered; dip 5
i 1 deg SW | _ 1
- 1 Excavator refusal at 0.7m on T
i ] Permian-age siltstone bedrock ]
- 1.5 - GDA9%4
L 7 537000mN
- 2 —
i ) GDA94
B ’ 5242000mN
- 3 —
[ ] GN
[~ 3.5 - 0 i, 500
B | Approx. metres
— 0.5m Graphic log key
V and
H scale CLAY (CH, CL)
0.5m West East
Moisture : 0om SAND (SP)
D=Dry M=Moist W =Wet i
Samples 05
D = disturbed; U50 = undisturbed; ’ SILT (SM)
50mm diameter drive tube (top &
bottom depths shown)
im Newy
Water DN
W water level ol GRAVEL (GP, GW)
x CaClad’]
H Water inflow 15
D‘ COBBLES
H Water outflow (63-200mm)
o S — L[], (8 souoers
encoumereq 2m 15 1m 05 (>200mm)
Penetration @ SHELLS
1234 SHELL FRAGMENTS
No resistance
. XA roots
Refusal M FRACTURES

Consistency (silt, clay, sandy clay, silty clay) VS = Very soft (<25kPa; exudes in fingers when squeezed); S = Soft (25-50kPa; easily penetrated by fist); F = Firm (50-100kPa; easily penetrated by
thumb); St = Stiff (100-200kPa; indented by thumb, penetrated with difficulty); VSt= Very Stiff (200-400kPa; easily penetrated by thumbnail); H = Hard (>400kPa; indented by thumbnail with difficulty);

Fb = Friable (crumbles or powders when scraped by thumbnail)

Relative density (sand and gravel) VL = Very loose (ravelling); L = Loose (easy shovelling); MD = Medium dense (hard shovelling); D = Dense (picking); VD = Very dense (hard picking)

Hobart, Tasmania, Australia
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William C. Cromer Pty. Ltd. Environmental, engineering and groundwater geologists

Pit B

Excavation log Sheet 1of 1
Project — Maria Point access driveway Location
Coordinates 537131mE Exposure type  Excavator test pit Date dug 30 July 2014
5242192mN Date logged 30 July 2014
. ) uly
Datum GDA94 Equipment 4.5t Komatsu with 0.45m
RL Approx. 2m AHD GP bucket with 4 teeth Logged by W. C. Cromer
Dimensions (m) Operator Glen Edwards Checked by ~ W. C. Cromer
Depth 0.9 Length 1.4 Width 0.6
Strength
c |gls Notes 2 o 8 ~ Materials o | 3% Hand Shear Dynamic cone Structure,
2 |8|= = o ) Soil type, colour, plasticity or 590 ¢ © |penetr- Vane penetrometer geology and
o] ol 9] o ) particle characteristics, secondary 5= o c " i i
s |3 Samples € z ‘and minor components 22|32 ometer (9kg hammer falling 510mm)| iNterpretation
2 |» and tests < s g @ = | (kPa) (kPa)
[0 £ g o g g (Blows per
o - % [C) 0% -988 100mm)
—HNm o a [s] NS avonINISERN
i ,E"."'.'Ea SP | SAND: beige; fine-med grained D L Aeolian sand 4
e e
I Shelly SAND: dark grey; 20% MD 3each sand
B shell fragments to 15mm
- 05 Shelly SAND: dark grey; >80% | M-W | MD Shell hash?
B shell fragments to 15mm N
1 B SILTSTONE: vyellow brown; 1
- - subhorizontal; mod fractured; b
B i Excavator refusal at 0.9m on N DCP refusal 3edrock i
1 Permian-age siltstone bedrock
= 1.5 - GDA9%4
| i 537000mN
B i F)EDXC B
| ] A
- 2 —
L , K
| i L
GDA9%4
- 1 5242000mN Y
B 1 N
[~ 2.5
| ] O
B ) P
| | Q
B b S
. GN
L 55 - 0 - .. 500
B b Approx. metres
— 0.5m Graphic log key
V and
H scale CLAY (CH, CL)
0.5m
Moisture Om SAND (SP)
D=Dry M=Moist W =Wet
Samples S 0.5
D = disturbed; U50 = undisturbed; 0088:‘8888888 : SILT (SM)
50mm diameter drive tube (top & [OOOEOEOOMEEH)
bottom depths shown) QUOL}:)UQ&)})UQL}
im ey
Water vor \|
GRAVEL (GP, GW
W water level :.::' ( )
Ll
H Water inflow 1.5 D‘ COBBLES
H Water outflow (63-200mm)
GNE = Groundwater not — e — —— 2M O. BOULDERS
encountered 2m 15 1m 05 (>200mm)
Penetration @ SHELLS
1234 SHELL FRAGMENTS
No resistance
f()v)( ROOTS
h Relusa \ (M FRACTURES

Consistency (silt, clay, sandy clay, silty clay) VS = Very soft (<25kPa; exudes in fingers when squeezed); S = Soft (25-50kPa; easily penetrated by fist); F = Firm (50-100kPa; easily penetrated by
thumb); St = Stiff (100-200kPa; indented by thumb, penetrated with difficulty); VSt= Very Stiff (200-400kPa; easily penetrated by thumbnail); H = Hard (>400kPa; indented by thumbnail with difficulty);
Fb = Friable (crumbles or powders when scraped by thumbnail)
Relative density (sand and gravel) VL = Very loose (ravelling); L = Loose (easy shovelling); MD = Medium dense (hard shovelling); D = Dense (picking); VD = Very dense (hard picking)
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Excavation log Sheet Lof 1

Project — Maria Point access driveway Location
Coordinates 537060mE Exposure type  Excavator test pit Date dug 30 July 2014
5242210mN Date logged 30 July 2014
. uly
Datum GDA94 Equipment 4.5t Komatsu with 0.45m
RL Approx. 1.5m AHD GP bucket with 4 teeth Logged by W. C. Cromer
Dimensions (m) Operator Glen Edwards Checked by ~ W. C. Cromer
Depth 1.5 Length 1.2 Width 0.6
Strength
< | <] 5| Notes 0 (%] Materials > x | Hand Shear Dynamic cone Structure,
s |5]2 9] = o : - o c ol
S |83 g ksl & St_mll !y;;e. cotloqr,t plasticity v:ér 38 . penetr- Vane penetrometer geology and
g % ; Samples £ E o) part Icaeng ﬁﬁzrecrsmlf(;::ncgn ary g ? 3 i ometer (9kg hammer falling 510mm) interpretation
2 |0 and tests = SS| 22| Py (kPa) (Blows per
o} i ol g2 100mm)
o o O] oo coo
o [ 0 |88SRS
SP |SAND: dark grey; fine-med D L Organic sand
grained
SAND: beige; fine-med grained; VD | Beach sand
shelly horizon near 0.9m u
M
M-w
w
End as required at 1.5m. Pit
collapsing below 0.5m
GDA94
537000mN
GDA94
5242000mN
GN
0 i 500 Graphic log key
Approx. metres CLAY (CH, CL)
0.5m West East
Moisture SAND (SP)
D=Dry M=Moist W =Wet
Samples 05
D = disturbed; U50 = undisturbed; : SILT (SM)
50mm diameter drive tube (top &
bottom depths shown)
Collapsing im N7
Water vor N
W Wwater level l o T GRAVEL (GP, GW)
¥ Cal dud]
H Water inflow 15
D‘ COBBLES
H Water outflow (63-200mm)
GNE = Groundwater not 2m O. BOULDERS
encountered 2m 15 m 05 (>200mm)
Penetration @ SHELLS
1234 SHELL FRAGMENTS
No resistance
. RN rooTs
Refusal \ LM~ FRACTURES
Consistency (silt, clay, sandy clay, silty clay) VS = Very soft (<25kPa; exudes in fingers when squeezed); S = Soft (25-50kPa; easily penetrated by fist); F = Firm (50-100kPa; easily penetrated by
thumb); St = Stiff (100-200kPa; indented by thumb, penetrated with difficulty); VSt= Very Stiff (200-400kPa; easily penetrated by thumbnail); H = Hard (>400kPa; indented by thumbnail with difficulty);
Fb = Friable (crumbles or powders when scraped by thumbnail)
Relative density (sand and gravel) VL = Very loose (ravelling); L = Loose (easy shovelling); MD = Medium dense (hard shovelling); D = Dense (picking); VD = Very dense (hard picking)
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Excavation log

Pit D

Moisture
D =Dry M = Moist

Samples

D = disturbed; U50 = undisturbed;
50mm diameter drive tube (top &
bottom depths shown)

Water
W water level

Penetration

h

GDA94
537000mN

GN

CBR (%)

Sheet 1 of 1
Project — Maria Point access driveway Location
Coordinates 536998mE Exposure type  Excavator test pit Date dug 30 July 2014
5242214mN Date logged 30 July 2014
Datum GDA94 Equipment 4.5t Komatsu with 0.45m
RL Approx. 1.5m AHD GP bucket with 4 teeth Logged by W. C. Cromer
Dimensions (m) Operator Glen Edwards Checked by ~ W. C. Cromer
Depth 1.5 Length 1.2 Width 0.6
Strength
c |gls Notes 2 o 8 _ Materials B ve | 33 Hand Shear Dynamic cone Structure,
S |8l® £ ks) @ r?_olll ty;;e, cotloq;.t_plasncuty cér 58 < 3 |penetr- Vane penetrometer | geology and
g =1 = Samples £ E > pa ICaemci r?wﬁgregon;%i::r?tzn o -g "‘é @ i ometer (9kg hammer falling s10mm)| - jnterpretation
2 |» and tests 3 S 9 o = | (kPa) (kPa) (Blows per
o} i ©cl§5¢2 100mm)
o 0] [SRg =
an 74 0O | AB=RT aronINIGRR]N
SP |SAND: dark grey; fine-med D L Organic sand
grained
SP |SAND: beige; fine-med grained; MD Beach sand ]
shelly horizon near 0.5m; ]
abundant shells below 0.8m; u
some thin lenses of black sand M N
M-W g
w |
CH_|Sandy CLAY: dark olive grey M<>PL | St 100kPa@1.5m Estuarine clay
End as required at 1.5m. Pit |
collapsing below 0.8m 0I5 RRILYR |
Estimated in-situ

. 500

Approx. metres

0.5m

W = Wet

H Water inflow
H Water outflow

GNE = Groundwater not
encountered

1234

No resistance

Refusal

West

Collapsing

\/

East

Oom

0.5

Im

15

2m

Graphic log key

CLAY (CH, CL)

SAND (SP)
SILT (SM)
A Shed ]
(4
,:',.? GRAVEL (GP, GW)
atld
COBBLES
D‘ (63-200mm)
O. BOULDERS
(>200mm)
SHELLS
SHELL FRAGMENTS
XA roots
M FRACTURES

Consistency (silt, clay, sandy clay, silty clay) VS = Very soft (<25kPa; exudes in fingers when squeezed); S = Soft (25-50kPa; easily penetrated by fist); F = Firm (50-100kPa; easily penetrated by
thumb); St = Stiff (100-200kPa; indented by thumb, penetrated with difficulty); VSt= Very Stiff (200-400kPa; easily penetrated by thumbnail); H = Hard (>400kPa; indented by thumbnail with difficulty);
Fb = Friable (crumbles or powders when scraped by thumbnail)
Relative density (sand and gravel) VL = Very loose (ravelling); L = Loose (easy shovelling); MD = Medium dense (hard shovelling); D = Dense (picking); VD = Very dense (hard picking)
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Excavation log Sheet 1of 1
Project — Maria Point access driveway Location
Coordinates 536915mE Exposure type  Excavator test pit Date dug 30 July 2014
5242205mN Date logged 30 July 2014
. ) uly
Datum GDA94 Equipment 4.5t Komatsu with 0.45m
RL Approx. 3m AHD GP bucket with 4 teeth Logged by W. C. Cromer
Dimensions (m) Operator Glen Edwards Checked by  W. C. Cromer
Depth 1.5 Length 1.2 Width 0.6
Strength
c |gls Notes 2 o 8 ) Materials B oc| 33 Hand Shear Dynamic cone Structure,
2 18l= 5 o ) Soil type, colour, plasticity or 528 | 5 |penetr- Vane penetrometer geology and
© o ; ] o S particle characteristics, secondary b = Q £ okg h falling 510 . .
s |5 Samples £ = and minor components 238|583 ometer (9kg hammer falling 520mm) | interpretation
2 |0 and tests 53 s g (7= (kPa) (kPa) (Blows per
@ o °cl g2 100mm)
o 3 V] O o coo
e T 0O |’BSKS avonINIEGRR]N
SP |SAND: dark grey; fine-med M L-MD Organic sand
grained
SP |SAND: beige; fine-med grained; Beach sand ]
shelly horizon near 0.5m and ]
0.9m; abundant sub-rounded to al
rounded quartzite pebbles to 7
50m belowlm 7
M-W MD 1
w o i
CH_|CLAY: olive green M<>PL | St 12kPa@1.5m Estuarine clay
End as required at 1.5m. i
GDA9%4 1
537000mN 7
CBR (%) ]
GN 1
0 i, 500 Graphic log key
Approx. metres CLAY (CH, CL)
0.5m West East
Moisture om SAND (SP)
D=Dry M=Moist W =Wet
Samples 05
D = disturbed; U50 = undisturbed; .
50mm diameter drive tube (top & SILT (SM)
bottom depths shown)
im Nvw)y
Water vt N\
W Wwater level Al GRAVEL (GP, GW)
¥ (aCind']
H Water inflow 1.5 D‘ COBBLES
H Water outflow (63-200mm)
GNE = Groundwater not 2m O. BOULDERS
encountered 2m 15 1m 05 (>200mm)
Penetration @ SHELLS
1234 SHELL FRAGMENTS
No resistance
f()M( ROOTS
h Refusal \LM FRACTURES

Consistency (silt, clay, sandy clay, silty clay) VS = Very soft (<25kPa; exudes in fingers when squeezed); S = Soft (25-50kPa; easily penetrated by fist); F = Firm (50-100kPa; easily penetrated by
thumb); St = Stiff (100-200kPa; indented by thumb, penetrated with difficulty); VSt= Very Stiff (200-400kPa; easily penetrated by thumbnail); H = Hard (>400kPa; indented by thumbnail with difficulty);
Fb = Friable (crumbles or powders when scraped by thumbnail)
Relative density (sand and gravel) VL = Very loose (ravelling); L = Loose (easy shovelling); MD = Medium dense (hard shovelling); D = Dense (picking); VD = Very dense (hard picking)
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Excavation log

d groundwater geologists

Pit F

Sheet 1 of 1
Project — Maria Point access driveway Location
Coordinates 536881mE Exposure type  Excavator test pit Date dug 30 July 2014
5242186mN Date logged 30 July 2014
Datum GDA94 Equipment 4.5t Komatsu with 0.45m
RL Approx. 4m AHD GP bucket with 4 teeth Logged by W. C. Cromer
Dimensions (m) Operator Glen Edwards Checked by ~ W. C. Cromer
Depth 2.0 Length 1.5 Width 0.6
Strength
< || g| Notes o o 8 Materials o c | »x | Hand Shear Dynamic cone Structure,
2183 =1 o @ Soil type, colour, plasticity or 58 ] penetr- Vane penetrometer geology and
© Q ; 1] [3) =) particle characteristics, secondary 5 = L C . .
s |5 Samples c = and minor components 22| &= ometer interpretation
2 |» and tests 3 S 9 0 = (kPa) (kPa) (Blows per
3] i ©cl g2 100mm)
a _ O O 21,0888
. x 0O |dB3RT avooINI9BRN
5 SP |SAND: dark grey; fine-med M MD Aeolian sand
| grained, with light grey sand
| patches in surface 0.4m; buried
i leaf at base
- 0.5 — -
— 1 - - B -
| SP |SAND: grey; fine-med grained;
- 15 Sandy SILT: dark grey; rapid - -
| dilatancy M-w
: SP /|SILTSTONE: yellowish grey w S
brown; mod fractured; slightly
I weathered
B Excavator refusal at 2.0m on Bedrock
i ) Permian-age siltstone bedrock
B b dipping c4-5 deg to 150 deg
B 1 True
i o GDA94 u i
537000mN
E D.O 6
A
K
GDA94
5242000mN M
N
5 - -
P
Graphic log key
Q Southwest Northeast
R CLAY (CH, CL)
S
Oom
GN SAND (SP)
0 .. 500
0.5
Approx. metres SILT (SM)
bottom depths shown)
im LT
Water vo? \
GRAVEL (GP, GW.
W water level :.::' ( )
)
H Water inflow 15
D@ COBBLES
H Water outflow (63-200mm)
GNE = Groundwater not 2m O. BOULDERS
encountered (>200mm)
Penetration @ SHELLS
1234 SHELL FRAGMENTS
No resistance
. XA roots
Refusa M FRACTURES

Consistency (silt, clay, sandy clay, silty clay) VS = Very soft (<25kPa; exudes in fingers when squeezed); S = Soft (25-50kPa; easily penetrated by fist); F = Firm (50-100kPa; easily penetrated by
thumb); St = Stiff (100-200kPa; indented by thumb, penetrated with difficulty); VSt= Very Stiff (200-400kPa; easily penetrated by thumbnail); H = Hard (>400kPa; indented by thumbnail with difficulty);
Fb = Friable (crumbles or powders when scraped by thumbnail)
Relative density (sand and gravel) VL = Very loose (ravelling); L = Loose (easy shovelling); MD = Medium dense (hard shovelling); D = Dense (picking); VD = Very dense (hard picking)

Hobart, Tasmania, Australia
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Excavation log

Pit G

Sheet 1 of 1
Project — Maria Point access driveway Location
Coordinates 536884mE Exposure type  Excavator test pit Date dug 30 July 2014
5242194mN Date logged 30 July 2014
. uly
Datum GDA94 Equipment 4.5t Komatsu with 0.45m
RL Approx. 3m AHD GP bucket with 4 teeth Logged by W. C. Cromer
Dimensions (m) Operator Glen Edwards Checked by ~ W. C. Cromer
Depth 1.8 Length 1.5 Width 0.6
Strength
c | =| 5| Notes @ o 8 Materials o c > x | Hand Shear Dynamic cone Structure,
2 18|= = o a Soil type, colour, plasticity or 58 23 penetr- Vane penetrometer geology and
© o ; Q © ) particle characteristics, secondary 5 35 9 c ometer ) . .
= | 2 Samples £ = and minor components e | a3, (okg hammer faling S10mm) | - INterpretation
2 |0 and tests 2 Sso | 22| kpPa) (kPa) (Blows per
8 5 ol s2 100mm)
- — N NSOO—AAA—AANN
SP |SAND: dark grey to black; fine- | M MD Aeolian sand
med grained
M-W ul
SP |SAND: brown-grey; >50%| W L Beach sand
rounded siltstone clasts to 75mm e dN 025228
End as required at 1.8m in Egg"(?}f)d in-situ
beach sand o
GDA9%4
537000mN
Graphic log key
GN CLAY (CH, CL)
s ..
North Sout
Approx. metres ’ om SAND (SP)
D=Dry M=Moist W =Wet
Samples 05
D = disturbed; U50 = undisturbed; i SILT (SM)
50mm diameter drive tube (top &
bottom depths shown)
im Wrwy
Water *o? N
W Wwater level :.::l GRAVEL (GP, GW)
i
H Water inflow 15
D‘ COBBLES
H Water outflow (63-200mm)
GNE = Groundwater not 2m O. BOULDERS
encountered 2m 15 m 05 (>200mm)
Penetration @ SHELLS
1234

No resistance

Refusal

h

ROOTS
FRACTURES

Consistency (silt, clay, sandy clay, silty clay) VS = Very soft (<25kPa; exudes in fingers when squeezed); S = Soft (25-50kPa; easily penetrated by fist); F = Firm (50-100kPa; easily penetrated by
thumb); St = Stiff (100-200kPa; indented by thumb, penetrated with difficulty); VSt= Very Stiff (200-400kPa; easily penetrated by thumbnail); H = Hard (>400kPa; indented by thumbnail with difficulty);
Fb = Friable (crumbles or powders when scraped by thumbnail)
Relative density (sand and gravel) VL = Very loose (ravelling); L = Loose (easy shovelling); MD = Medium dense (hard shovelling); D = Dense (picking); VD = Very dense (hard picking)

Hobart, Tasmania, Australia
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Excavation log

Pit H

Sheet 1 of 1
Project — Maria Point access driveway Location
Coordinates 536879mE Exposure type  Excavator test pit Date dug 30 July 2014
5242174mN Date logged 30 July 2014
Datum GDA94 Equipment 4.5t Komatsu with 0.45m
RL Approx. 5m AHD GP bucket with 4 teeth Logged by W. C. Cromer
Dimensions (m) Operator Glen Edwards Checked by ~ W. C. Cromer
Depth 1.8 Length 1.5 Width 0.6
Strength
c |gls Notes 2 o 8 _ Materials B ve | 33 Hand Shear Dynamic cone Structure,
S |8 £ S @ r?_olll ty;;e, cotloq;.t_plasncuty cér 38 < & |penetr- Vane penetrometer geology and
g % E Samples £ E > pa ICaeng ﬁﬁgre&écpsé.f:.fén e g ? » i ometer (okg hammer faling 510mm) | jnterpretation
2 |» and tests 53 S g | @& (kPa) (kPa) (Blows per
o} i ©cl§52 100mm)
o C
o 2 o O 21,5888
o x o BANT N ooINISERN
SP |Silty SAND: dark grey D MD Aeolian sand ]
SP |Silty SAND: grey; hardsetting D [Topsoil (Al horizon) |
SP [Silty SAND: olive brown; ol Topsoil (A2 horizon):
hardsetting; trace clay;
nonplastic to low plasticity 1
CL |[Sandy CLAY: olive brown; low| M<PL |VSt-H Subsoil (B horizon) |
plasticity; occasional angular] M TR AT ]
siltstone fragments to 0.1m | Estimated in-situ
[CBR (%) T 7
End as required (slow digging) |
at 1.8m in B soil horizon (over _
Permian-age siltstone bedrock?) T
GDA9%4 ]
537000mN ]
Graphic log key
East West CLAY (CH, CL)

Samples

bottom depths shown)

Water
! Water level

encountered

Penetration
1234

h

No resistance

Refusal

D = disturbed; U50 = undisturbed;
50mm diameter drive tube (top &

H Water inflow
H Water outflow

GNE = Groundwater not

i,

GN

Approx. metres

SAND (SP)
SILT (SM)
| oWy
(4
,:".? GRAVEL (GP, GW)
tatld']
COBBLES
D‘ (63-200mm)
O. BOULDERS
(>200mm)
@ SHELLS
SHELL FRAGMENTS
XA roots
\ K FRACTURES

Consistency (silt, clay, sandy clay, silty clay) VS = Very soft (<25kPa; exudes in fingers when squeezed); S = Soft (25-50kPa; easily penetrated by fist); F = Firm (50-100kPa; easily penetrated by
thumb); St = Stiff (100-200kPa; indented by thumb, penetrated with difficulty); VSt= Very Stiff (200-400kPa; easily penetrated by thumbnail); H = Hard (>400kPa; indented by thumbnail with difficulty);
Fb = Friable (crumbles or powders when scraped by thumbnail)
Relative density (sand and gravel) VL = Very loose (ravelling); L = Loose (easy shovelling); MD = Medium dense (hard shovelling); D = Dense (picking); VD = Very dense (hard picking)

Hobart, Tasmania, Australia
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Excavation log Sheet 1011

Project — Maria Point access driveway Location
Coordinates 536867mE Exposure type  Excavator test pit Date dug 30 July 2014
5242156mN Date logged 30 July 2014
. ) uly
Datum GDA94 Equipment 4.5t Komatsu with 0.45m
RL Approx. 8m AHD GP bucket with 4 teeth Logged by W. C. Cromer
Dimensions (m) Operator Glen Edwards Checked by ~ W. C. Cromer
Depth 2.0 Length 1.5 Width 0.6
Strength
= |=| 5| Notes o o 8 Materials o c | »x | Hand Shear Dynamic cone Structure,
S |8z £ o & r?_oill ty;;e, cotloq;.t_plasticity cér RS § & |penetr- Vane penetrometer geology and
g S = Samples £ E > ke ICaeng ;{ﬁgrecr:ml]%so'::stzn o g -‘2 @ i ometer (okg hammer faling 510mm) | jnterpretation
2 |0 and tests = So| a&| kpa (kPa) (Blows per
< sl = ol s2 100mm)
o - k) O [T} 009
o g & 0O | RBERS aronINIGE]N
w L SP |SAND: dark grey D-M MD Topsoil (A1 horizon)]
z
3 B i
| SP [Silty SAND: light yellowish grey; D Fb-D Topsoil (A2 horizon)]
L 05 hardsetting o .
I CL |Gravelly CLAY, CLAY: grey| M<PL | Vst Subsoil (B horizon)
B brown; mod to high plasticity;| | ’
—- 1 gravel is angular siltstone =1
B fragments; occasional clasts to| E
- 50mm DCP refusal on 1
| clasts ]
I | NN MOO SO (=3 |
= 1.5 [ Ly Lo R RER RSN —
| Estimated in-situ |
i SP |Gravely SAND: olive brown; | D-M | Fb-D- CBR (%) Colluvium
loc |trace clay; nonplastic to low VD
i GW |plasticity ]
| ‘ ] End as required at 2.0m in ]
Quaternary  colluvium  (over
i ] Permian-age siltstone bedrock?) ]

GDA94
537000mN -

Graphic log key

East West CLAY (CH, CL)

GN

- SAND (SP)

Approx. metres

disturned; Ub0 = undisturbed, ( SILT (SM
50mm diameter drive tube (top & L o (SM)
bottom depths shown)

Water hary

W water level '. ”~,y GRAVEL (GP, GW)
=z (atld]

H Water inflow D‘ COBBLES

H Water outflow (63-200mm)

GNE = Groundwater not O. BOULDERS

encountered (>200mm)

Penetration @ SHELLS

1234 SHELL FRAGMENTS

Noresistance XA roots
h Refusal M FRACTURES

Consistency (silt, clay, sandy clay, silty clay) VS = Very soft (<25kPa; exudes in fingers when squeezed); S = Soft (25-50kPa; easily penetrated by fist); F = Firm (50-100kPa; easily penetrated by
thumb); St = Stiff (100-200kPa; indented by thumb, penetrated with difficulty); VSt= Very Stiff (200-400kPa; easily penetrated by thumbnail); H = Hard (>400kPa; indented by thumbnail with difficulty);
Fb = Friable (crumbles or powders when scraped by thumbnail)

Relative density (sand and gravel) VL = Very loose (ravelling); L = Loose (easy shovelling); MD = Medium dense (hard shovelling); D = Dense (picking); VD = Very dense (hard picking)

Hobart, Tasmania, Australia
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Pit J

Excavation log Sheet 1011
Project — Maria Point access driveway Location
Coordinates 536862mE Exposure type  Excavator test pit Date dug 30 July 2014
5242145mN Date logged 30 July 2014
Datum GDA94 Equipment 4.5t Komatsu with 0.45m
RL Approx. 11m AHD GP bucket with 4 teeth Logged by W. C. Cromer
Dimensions (m) Operator Glen Edwards Checked by ~ W. C. Cromer
Depth 1.8 Length 1.5 Width 0.6
Strength
= || 5| Notes o o 8 Materials o c | »x | Hand Shear Dynamic cone Structure,
S |8z £ o @ r?_oill ty;;e, cotloq;.t_plasticity cér RS %% penetr- Vane penetrometer geology and
g % E Samples £ E > pa ICaeng ;{ﬁgrecr:ml]%so'::stzn e g -‘2 » i ometer (okg hammer faling 510mm) | jnterpretation
2 |» and tests = So| a&| kpa (kPa) (Blows per
o} sl = ol s2 100mm)
o . % O [T} [=Y=Ye}
o x A 0 | 88=8s aronINIGE]N
% Silty SAND: black M MD Topsoil (A horizon)
3 ]
Silty CLAY: olive brown; hig M<PL | VSt Subsoil (B horizon)
plasticity; some sand increasing 108kPa@0.4 E
below 0.8m; gradational base o _
93kPa@0.6 |
176kPa@0.8 1
Clayey SAND; locally sity] M | Fb-D 78kPa@1.0 Extremely
SAND: olive brown; nonplastic \weathered bedrock |
to low plasticity near base (CB horizon) ]
End as required at 1.8m (over N ]
I ] Permian-age siltstone bedrock?) n docongessses ]
= 2+ Estimated in-situ 7
GDA9%4 CBR (%) 1
537000mN 1
Graphic log key
GN East West CLAY (CH, CL)

i,

Approx. metres

D=Dry M=Moist W =Wet

Samples

D = disturbed; U50 = undisturbed;
50mm diameter drive tube (top &
bottom depths shown)

Water
! Water level

H Water inflow
H Water outflow

GNE = Groundwater not
encountered

Penetration
1234

h

No resistance

Refusal

SAND (SP)

SILT (SM)

GRAVEL (GP, GW)

COBBLES
(63-200mm)

BOULDERS
(>200mm)

SHELLS
SHELL FRAGMENTS

ROOTS
FRACTURES

Consistency (silt, clay, sandy clay, silty clay) VS = Very soft (<25kPa; exudes in fingers when squeezed); S = Soft (25-50kPa; easily penetrated by fist); F = Firm (50-100kPa; easily penetrated by
thumb); St = Stiff (100-200kPa; indented by thumb, penetrated with difficulty); VSt= Very Stiff (200-400kPa; easily penetrated by thumbnail); H = Hard (>400kPa; indented by thumbnail with difficulty);
Fb = Friable (crumbles or powders when scraped by thumbnail)
Relative density (sand and gravel) VL = Very loose (ravelling); L = Loose (easy shovelling); MD = Medium dense (hard shovelling); D = Dense (picking); VD = Very dense (hard picking)

Hobart, Tasmania, Australia
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Excavation log Sheet 1 of 1
Project — Maria Point access driveway Location
Coordinates 536835mE Exposure type  Excavator test pit Date dug 30 July 2014
5242090mN Date logged 30 July 2014
. uly
Datum GDA94 Equipment 4.5t Komatsu with 0.45m
RL Approx. 18m AHD GP bucket with 4 teeth Logged by W. C. Cromer
Dimensions (m) Operator Glen Edwards Checked by ~ W. C. Cromer
Depth 0.9 Length 1.2 Width 0.6
Strength
c |gls Notes 2 o 8 _ Materials B oc | Bx Hand Shear Dynamic cone Structure,
R B | o | Q| pancemreracioidioe socondary | 22 | 52 [Penet-[ Vane [ penetrometer | geology and
g 5 = Samples £ E > P and minor components Y g ? ® 3, ometer (kg hammer faing s10mm) | fnterpretation
2 |0 and tests = So| 22| kpa (kPa) (Blows per
o gl = ol g2 100mm)
o 4 g © O 21,5888
I z & O |IBSKT avrooINISERR
w Silty SAND: black; gradational| M-W | L-MD Topsoil (A horizon) |
% base 44kPa@0.2 ]
CLAY: olive grey-brown; higQ M>PL | S-F Subsoil (B horizon)
plasticity; trace gravel and sand 60kPa@0.4 |
M<>PL |St-Vst 200kPa@0.6 i
SILTSTONE: yellowish grey |
brown;  subhorizontal;  mod i
fractured; slightly weathered 130kPa@0.8 ] Siltstone bedrock
Excavator refusal at 0.9m on - Qe .
Permian-age siltstone bedrock Estimated in-situ
| ] CBR (%) ]
- 15 - GDA9%4
| i 537000mN
- 2 —
B 1 GDA9%4
B 1 5242000mN
[~ 2.5 -
e 3 —
I 1 GN
. 0 i, 500
B 1 Approx. metres
— 0.5m Graphic log key
V and
H scale East West CLAY (CH, CL)
0.5m
f Oom
Moisture SAND (SP)
D=Dry M=Moist W =Wet
17°
Samples 05
D = disturbed; U50 = undisturbed; i SILT (SM)
50mm diameter drive tube (top &
bottom depths shown)
im Nrw)y
Water vor N
W Wwater level :.":I GRAVEL (GP, GW)
4
H Water inflow 15
D‘ COBBLES
H Water outflow (63-200mm)
GNE = Groundwater not — s s w1 2M O. BOULDERS
encountered 2m 15 m 05 (>200mm)
Penetration @ SHELLS
1234 SHELL FRAGMENTS
No resistance
. RN rooTs
Refusa M FRACTURES

Consistency (silt, clay, sandy clay, silty clay) VS = Very soft (<25kPa; exudes in fingers when squeezed); S = Soft (25-50kPa; easily penetrated by fist); F = Firm (50-100kPa; easily penetrated by
thumb); St = Stiff (100-200kPa; indented by thumb, penetrated with difficulty); VSt= Very Stiff (200-400kPa; easily penetrated by thumbnail); H = Hard (>400kPa; indented by thumbnail with difficulty);
Fb = Friable (crumbles or powders when scraped by thumbnail)
Relative density (sand and gravel) VL = Very loose (ravelling); L = Loose (easy shovelling); MD = Medium dense (hard shovelling); D = Dense (picking); VD = Very dense (hard picking)

Hobart, Tasmania, Australia
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Pit L

Excavation log Sheet1of 1
Project — Maria Point access driveway Location
Coordinates 536808mE Exposure type  Excavator test pit Date dug 30 July 2014
5242042mN
Dat GDAG4 ) ) Date logged 30 July 2014
aum Equipment 4.5t Komatsu with 0.45m
RL Approx. 20m AHD GP bucket with 4 teeth Logged by W. C. Cromer
Dimensions (m) Operator Glen Edwards Checked by ~ W. C. Cromer
Depth 0.7 Length 1.2 Width 0.6
Strength
c | =| 5| Notes @ o 8 Materials o c > x | Hand Shear Dynamic cone Structure,
S |g|s £ oS @ St_oill !y;;e. cotloqr,t_plastici!y cér 52 § 3 |penetr- Vane penetrometer geology and
E 1% sampes | B | 2| 2| i | 25 | 2 S |ometer vapanmr i sinm | interprefation
2 |0 and tests 2 so | 22| kpPa) (kPa) (Blows per
K3 £ & ol s2 100mm)
E:‘ o) Y] 8 2888 onNTOooN
™ o AT NS OOAAAAANN
w | Sandy SILT: dark grey; M Fb-F Topsoil (A horizon) |
=4
5 | ]
- CLAY: grey brown; higQM<>PL | VSt Subsoil (B horizon)
| plasticity; some gravel and sand 4
= SILTSTONE: vyellowish grey — - -
| brown;  subhorizontal;  mod i
fractured; mod weathered Siltstone bedrock
| ] Excavator refusal at 0.7m on |
| | Permian-age siltstone bedrock ]
- 1 B - -
— 1.5 = GDA94
| i 537000mN
- 2 —
i ) GDA9%4
B b 5242000mN
= 2.5
- 3 —
i | GN
= 3.5 - Y D 500
B 1 Approx. metres
— 0.5m Graphic log key
V and
H scale East West CLAY (CH, CL)
0.5m
Moisture om SAND (SP)
D=Dry M=Moist W =Wet
13°
Samples _ 05
D = disturbed; U50 = undisturbed; SILT (SM)
50mm diameter drive tube (top &
bottom depths shown)
im Wrwy
Water *o? N
W Wwater level :.::l GRAVEL (GP, GW)
i
H Water inflow 15
D‘ COBBLES
H Water outflow (63-200mm)
encountered 2m 15 m 05 (>200mm)
Penetration @ SHELLS
1234 SHELL FRAGMENTS
No resistance
XA rooTs
h Refusal M FRACTURES

Consistency (silt, clay, sandy clay, silty clay) VS = Very soft (<25kPa; exudes in fingers when squeezed); S = Soft (25-50kPa; easily penetrated by fist); F = Firm (50-100kPa; easily penetrated by
thumb); St = Stiff (100-200kPa; indented by thumb, penetrated with difficulty); VSt= Very Stiff (200-400kPa; easily penetrated by thumbnail); H = Hard (>400kPa; indented by thumbnail with difficulty);

Fb = Friable (crumbles or powders when scraped by thumbnail)

Relative density (sand and gravel) VL = Very loose (ravelling); L = Loose (easy shovelling); MD = Medium dense (hard shovelling); D = Dense (picking); VD = Very dense (hard picking)

Hobart, Tasmania, Australia
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Pit M

Excavation log Sheet 1011
Project — Maria Point access driveway Location
Coordinates 536766mE Exposure type  Excavator test pit Date dug 30 July 2014
5242001mN Date logged 30 July 2014
. ) uly
Datum GDA94 Equipment 4.5t Komatsu with 0.45m
RL Approx. 21m AHD GP bucket with 4 teeth Logged by W. C. Cromer
Dimensions (m) Operator Glen Edwards Checked by ~ W. C. Cromer
Depth 1.0 Length 1.2 Width 0.6
Strength
= | =| 5| Notes @ o 8 ~ Materials o | »x | Hand Shear Dynamic cone Structure,
S |18|® =1 o o Soil type, colour, plasticity or 5.8 2 & |penetr Vane penetrometer geology and
© ol ; (5] ) =) particle characteristics, secondary 5= L c . .
=3 > Samples £ = and minor components 52 DS ometer (Skg hammer faling S10mm) | interpretation
2 |0 and tests =3 sg| 2= (kPa) (kPa) (Blows per
[} gl & ol g2 100mm)
a - (O] O o coo
“am - 0O |/BERE aronINTEY
N i 7/// SP | Sandy SILT: grey brown; Fb Topsoil (AL horizon)]
(ZD | 7,U GM |Silty GRAVEL: grey; D Fb-D ITopsoil (A2 horizon) |
- 0.5 — B -
F. DCP refusal on,
B GC |Gravelly CLAY: brown; modM<>PL | VSt pebble Subsoil (B horizon) T
- plasticity 1 LRy )
- SILTSTONE: yellowish grey ERNLE R i
i brown;  subhorizontal;  mod (E:S“mme“ in-situ |
BR (%) .
1 fractured; mod weathered = P Siltstone bedrock
B i Excavator refusal at 1.0m on
| ] stepped Permian-age siltstone
i | bedrock
- 15 - GDA94
| i 537000mN
- 2 —
i ) GDA94
B ] 5242000mN
= 2.5 -
- 3 —
I 1 GN
.y
- 3.5
B b Approx. metres
— 0.5m Graphic log key
V and
H scale East West CLAY (CH, CL)
0.5m
f Oom
Moisture SAND (SP)
D=Dry M=Moist W =Wet
13°
Samples 05
D = disturbed; U50 = undisturbed; i SILT (SM)
50mm diameter drive tube (top &
bottom depths shown)
im Wrwy
Water *o? N
W Wwater level o T GRAVEL (GP, GW)
¥ (aCid']
H Water inflow 15
D‘ COBBLES
H Water outflow (63-200mm)
GNE = Groundwater not — s s e 2M O. BOULDERS
encountered 2m 15 m 05 (>200mm)
Penetration @ SHELLS
1234 SHELL FRAGMENTS
No resistance
. XA rooTs
Refusal M FRACTURES

Consistency (silt, clay, sandy clay, silty clay) VS = Very soft (<25kPa; exudes in fingers when squeezed); S = Soft (25-50kPa; easily penetrated by fist); F = Firm (50-100kPa; easily penetrated by
thumb); St = Stiff (100-200kPa; indented by thumb, penetrated with difficulty); VSt= Very Stiff (200-400kPa; easily penetrated by thumbnail); H = Hard (>400kPa; indented by thumbnail with difficulty);

Fb = Friable (crumbles or powders when scraped by thumbnail)

Relative density (sand and gravel) VL = Very loose (ravelling); L = Loose (easy shovelling); MD = Medium dense (hard shovelling); D = Dense (picking); VD = Very dense (hard picking)
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http://www.williamccromer.com/ P It N
Excavation log Sheet 1 of 1
Project — Maria Point access driveway Location
Coordinates 536726mE Exposure type  Excavator test pit Date dug 30 July 2014
5242961mN Date logged 30 July 2014
. uly
Datum GDA94 Equipment 4.5t Komatsu with 0.45m
RL Approx. 23m AHD GP bucket with 4 teeth Logged by W. C. Cromer
Dimensions (m) Operator Glen Edwards Checked by ~ W. C. Cromer
Depth 1.0 Length 1.2 Width 0.6
Strength
s |gls Notes | o o | 4 ~ Materials oc |z Hand Shear Dynamic cone |  Structure,
2 18l= = k=l ) Soil type, colour, plasticity or 52 | ¢ |penetr- Vane penetrometer geology and
o al= Q o ) particle characteristics, secondary 5= L c . .
= > Samples £ = and minor components ] 2 DS ometer (Skg hammer faling S10mm) | nterpretation
2 |0 and tests = So| 22| kpa (kPa) (Blows per
o} gl = ol g2 100mm)
e I I O 8 |eg888
I z & 0O |AB3IKS avrooINI8ERN
|.u i ] /).i"" SP | Sandy SILT: grey brown; D Fb Topsoil (A1 horizon)]
z V GM |Silty GRAVEL: grey; D Fb-D [Topsoil (A2 horizon)
5 B ] )]
I~ 0.5 = [~ -1 -
i ) Gravelly CLAY: brown; mod M<>PL | VSt 1
- 1 plasticity b
- SILTSTONE: yellowish grey - -
i GC/|brown;  subhorizontal;  mod Subsoil (B horizon) |
1 fractured; mod weathered = Siltstone bedrock
B ] Excavator refusal at 1.0m on i
| ] stepped Permian-age siltstone ]
i | bedrock |
- 15 - GDA9%4
B ] 537000mN
- 2 —
B 1 GDA9%4
- 1 5242000mN
= 2.5 -
e 3 —
I 1 GN
B ]
[~ 3.5
B b A\ Approx. metres
— 0.5m Graphic log key
V and
H scale East West CLAY (CH, CL)
0.5m
f Oom
Moisture SAND (SP)
D=Dry M=Moist W =Wet
13
Samples 05
D = disturbed; U50 = undisturbed; : SILT (SM)
50mm diameter drive tube (top &
bottom depths shown)
im oy
Water vor N
W Wwater level ol GRAVEL (GP, GW)
¥ Cal ded]
H Water inflow 15
D‘ COBBLES
H Water outflow (63-200mm)
encountered 2m 15 m 05 (>200mm)
Penetration @ SHELLS
1234 SHELL FRAGMENTS
No resistance
. RN roots
Refusal \ LM~ FRACTURES
Consistency (silt, clay, sandy clay, silty clay) VS = Very soft (<25kPa; exudes in fingers when squeezed); S = Soft (25-50kPa; easily penetrated by fist); F = Firm (50-100kPa; easily penetrated by
thumb); St = Stiff (100-200kPa; indented by thumb, penetrated with difficulty); VSt= Very Stiff (200-400kPa; easily penetrated by thumbnail); H = Hard (>400kPa; indented by thumbnail with difficulty);
Fb = Friable (crumbles or powders when scraped by thumbnail)
Relative density (sand and gravel) VL = Very loose (ravelling); L = Loose (easy shovelling); MD = Medium dense (hard shovelling); D = Dense (picking); VD = Very dense (hard picking)

Hobart, Tasmania, Australia
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Pit O

Excavation log Sheet 1 of 1
Project — Maria Point access driveway Location
Coordinates 536698mE Exposure type  Excavator test pit Date dug 31 July 2014
5241906mN Date logged 31 July 2014
. ) uly
Datum GDA94 Equipment 4.5t Komatsu with 0.45m
RL Approx. 21m AHD GP bucket with 4 teeth Logged by W. C. Cromer
Dimensions (m) Operator Glen Edwards Checked by ~ W. C. Cromer
Depth 1.0 Length 1.2 Width 0.6
Strength
c || & Notes 9 o 8 ~ Materials o | 23 Hand Shear Dynamic cone Structure,
2 |8]|= 5 o @ Soil type, colour, plasticity or § ] c 5 |penetr- Vane penetrometer geology and
9 ol ; o =) particle cha(actenstlcs, secondary s 9 c ometer (skg hammer faling 520mm) | interpretation
= > Samples £ = and minor components D c 2RSS p
2 |n and tests = s | @2 (kPa) (kPa) Blows per
c a > 2 ( p
o} = ©l1§52 100mm)
o o o O 21,5888 ©
o T [l BEEINS] aNtooINIS3RN
w | Silty gravelly SAND: black M MD Fill? o
= Topsoil (A1 horizon)
& B a
- 05 Silty GRAVEL: grey; D Fb-D opsoil (A2 horizon)]
B Gravelly CLAY: brown; modM<>PL | VSt ’
B plasticity 1
- SILTSTONE: yellowish grey . .
i brown;  subhorizontal;  mod Subsoil (B horizon) |
1 fractured; mod weathered | Siltstone bedrock
| | Excavator close to refusal at | | | |
| ] 1.0m on Permian-age siltstone qaYNYRI9L3 ]
bedrock; dip 3 deg to 180 deg Estimated in-situ
i ] True CBR (%) ]
B i | i
- 1.5 — GDA94
B 4 537000mN
| 4 F)EJMDXC B
[ ] A
- 2 —
5 i K
| | L
GDA9%4
i ] 5242000mN Y
B ] N
| | @)
B 1 P
B i Q
B 1 g
] GN
..
[~ 3.5 0 500
B h Approx. metres
— 0.5m Graphic log key
V and
H scale East West CLAY (CH, CL)
0.5m
Moisture 0om SAND (SP)
D=Dry M=Moist W =Wet
Samples 05
D = disturbed; U50 = undisturbed; )
50mm diameter drive tube (top & SILT (SM)
bottom depths shown)
im [N7T]
Water vof N
GRAVEL (GP, GW
W water level :.::' ( )
Ll
H Water inflow 1.5 D‘ COBBLES
H Water outflow (63-200mm)
GNE = Groundwater not — e — —} 2 M O. BOULDERS
encountered 2m 15 1im 05 (>200mm)
Penetration @ SHELLS
1234 SHELL FRAGMENTS
No resistance
KKA( ROOTS
h Refusa \L¥R FRACTURES

Consistency (silt, clay, sandy clay, silty clay) VS = Very soft (<25kPa; exudes in fingers when squeezed); S = Soft (25-50kPa; easily penetrated by fist); F = Firm (50-100kPa; easily penetrated by
thumb); St = Stiff (100-200kPa; indented by thumb, penetrated with difficulty); VSt= Very Stiff (200-400kPa; easily penetrated by thumbnail); H = Hard (>400kPa; indented by thumbnail with difficulty);
Fb = Friable (crumbles or powders when scraped by thumbnail)
Relative density (sand and gravel) VL = Very loose (ravelling); L = Loose (easy shovelling); MD = Medium dense (hard shovelling); D = Dense (picking); VD = Very dense (hard picking)
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http://www.williamccromer.com/ P It P
Excavation log Sheet Lof 1
Project — Maria Point access driveway Location
Coordinates 536664mE Exposure type  Excavator test pit Date dug 31 July 2014
5241846mN Date logged 31 July 2014
. X uly
Datum GDA94 Equipment 4.5t Komatsu with 0.45m
RL Approx. 19m AHD GP bucket with 4 teeth Logged by W. C. Cromer
Dimensions (m) Operator Glen Edwards Checked by ~ W. C. Cromer
Depth 1.2 Length 1.2 Width 0.6
Strength
c |t| s Notes 2 o 8 ~ Materials oc| 23 Hand Shear Dynamic cone Structure,
2 18|= =1 o a Soil type, colour, plasticity or 59 | 3o |penetr- Vane penetrometer geology and
© ol ; [ O =) particle characteristics, secondary b = L C . N
s |3 Samples £ = and minor components 52| 23 ometer (Skg hammer aling S1omm) | -interpretation
2 |» and tests =3 s 9 g =1 (kPa) (kPa) (Blows per
5] sl & °cl 52 100mm)
o 2 % (O] oo [=Y=Y=}
o r A 0 | &BSKRE ERMERISN
W | SP | Silty gravelly SAND: black; trace] M MD Fill |
z glass
5 B i
- 0.5 — - ; -
GM |Gravelly SILT: light grey; some D Fb-D
i 1 sand; nonplastic; occasional 1
B 1 siltstone clasts to 0.3m; also, 1
| | SILTSTONE: yellowish grey |
- brown;  subhorizontal;  mod - | | siltstone bedrock
| l fractured; mod weathered ]
| ] End as required at 1.2m in Fill, Estimated in-situ ]
with stepped siltstone bedrock CBR (%)
i ] exposed on upslope side of pit \
~ 1.5 - GDA94
- E 537000mN
- 2 —
I i GDA94
5242000mN
- 3 —
i | GN
i,
- 3.5 0 500
B ’ Approx. metres
— 0.5m Graphic log key
V and
H scale East West CLAY (CH, CL)
0.5m
Moisture Oom SAND (SP)
D=Dry M=Moist W =Wet
Samples 05
D = disturbed; U50 = undisturbed; )
50mm diameter drive tube (top & SILT (SM)
bottom depths shown)
im
Water ro? N
GRAVEL (GP, GW
W water level A ( )
bt (aCld’]
Water infl 1.5
H ater inflow D‘ COBBLES
H Water outflow (63-200mm)
GNE = Groundwater not — e — — 2M O. BOULDERS
encountered om 15 1im 05 (>200mm)
Penetration @ SHELLS
1234 SHELL FRAGMENTS
No resistance
KXA( ROOTS
h Refusal \L¥K FRACTURES
Consistency (silt, clay, sandy clay, silty clay) VS = Very soft (<25kPa; exudes in fingers when squeezed); S = Soft (25-50kPa; easily penetrated by fist); F = Firm (50-100kPa; easily penetrated by
thumb); St = Stiff (100-200kPa; indented by thumb, penetrated with difficulty); VSt= Very Stiff (200-400kPa; easily penetrated by thumbnail); H = Hard (>400kPa; indented by thumbnail with difficulty);
Fb = Friable (crumbles or powders when scraped by thumbnail)
Relative density (sand and gravel) VL = Very loose (ravelling); L = Loose (easy shovelling); MD = Medium dense (hard shovelling); D = Dense (picking); VD = Very dense (hard picking)

Hobart, Tasmania, Australia

+61 408 122 127 billcromer@bigpond.com  www.williamccromer.com




Maria Point Pty Ltd: Proposed access road, Rifle Range Road to Maria Point, SE Tasmania 39

Geotechnical report 14 August 2014
William C. Cromer Pty. Ltd. Environmental, engineering and groundwater geologists .
http://www.williamccromer.com/ P It Q
Excavation log Sheet 1of 1
Project — Maria Point access driveway Location
Coordinates 536648mE Exposure type  Excavator test pit Date dug 31 July 2014
5241788mN Date logged 31 July 2014
. R uly
Datum GDA94 Equipment 4.5t Komatsu with 0.45m
RL Approx. 16m AHD GP bucket with 4 teeth Logged by W. C. Cromer
Dimensions (m) Operator Glen Edwards Checked by ~ W. C. Cromer
Depth 1.2 Length 1.2 Width 0.6
Strength
c | e| 5| Notes @ . 0 Materials o | »x | Hand Shear Dynamic cone Structure,
2 18|s =1 o 8 Soil type, colour, plasticity or 5.9 ] penetr- Vane penetrometer geology and
© ol g Q o ) particle characteristics, secondary 5= 9 c t (okg hammer faling 510mm) | i .
s |5 Samples c = and minor components 272 | &< |ometer 9 9 interpretation
8 %] and tests % S 9 7= (kPa) (kPa) (Blows per
9} gl S ol §g2 100mm)
< z 8 ° O & |gg888
™ x A [a) DT avonINIGERN
w | SP | Gravelly SILT: black; M MD Fill |
z gradational base
5 B i
—~ 0.5 - N -
GM |[Gravelly SILT: light grey; some D Fb-D
i sand; with angular siltstone 1
B clasts to 0.15m DCP refusal on 1
| clast B
= GC .
-l Gravelly CLAY: olive brown;| M>PL | VSt |I |\ |\ |\ |\ |\ [ |\ | Subsoil (B horizon)
i mod plasticity MR ERERELY: 1
| ] End as required at 1.2m close to Estimated in-situ ]
I 1 Permian-age siltstone bedrock CBR (%) ‘
— 1.5 =
| i | 537000mN
- 2 —
i i GDA9%4
B ) 5242000mN
[~ 2.5
- 3 -
[ ] GN
i
= 3.5
B b Approx. metres
— 0.5m Graphic log key
V and
H scale South North CLAY (CH, CL)
0.5m
f Oom
Moisture SAND (SP)
D=Dry M=Moist W =Wet
Samples 05
D = disturbed; U50 = undisturbed; :
50mm diameter drive tube (top & SILT (SM)
bottom depths shown)
im oy
Water ve? N
GRAVEL (GP, GW
W water level :.:: » ( )
)
H Water inflow 15
D¢ COBBLES
H Water outflow (63-200mm)
GNE = Groundwater not — e — —— 2M O. BOULDERS
encountered om 15 1im 05 (>200mm)
Penetration @ SHELLS
1234 SHELL FRAGMENTS
No resistance
. AN roots
Refusal M FRACTURES

Consistency (silt, clay, sandy clay, silty clay) VS = Very soft (<25kPa; exudes in fingers when squeezed); S = Soft (25-50kPa; easily penetrated by fist); F = Firm (50-100kPa; easily penetrated by
thumb); St = Stiff (100-200kPa; indented by thumb, penetrated with difficulty); VSt= Very Stiff (200-400kPa; easily penetrated by thumbnail); H = Hard (>400kPa; indented by thumbnail with difficulty);
Fb = Friable (crumbles or powders when scraped by thumbnail)

Relative density (sand and gravel) VL = Very loose (ravelling); L = Loose (easy shovelling); MD = Medium dense (hard shovelling); D = Dense (picking); VD = Very dense (hard picking)

Hobart, Tasmania, Australia
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Pit R

Excavation log Sheet Lof 1
Project — Maria Point access driveway Location
Coordinates 536608mE Exposure type  Excavator test pit Date dug 31 July 2014
5241728mN Date logged 31 July 2014
. ) uly
Datum GDA94 Equipment 4.5t Komatsu with 0.45m
RL Approx. 12m AHD GP bucket with 4 teeth Logged by W. C. Cromer
Dimensions (m) Operator Glen Edwards Checked by ~ W. C. Cromer
Depth 1.0 Length 1.2 Width 0.6
Strength
c |z|s Notes 2 o 8 ~ Materials oc | 3x Hand Shear Dynamic cone Structure,
2 |8|= = o ) Soil type, colour, plasticity or 50 ¢ © |penetr- Vane penetrometer geology and
E o ; [} © ) particle characteristics, secondary b % Qo< t (Skg hammer faling 510mm) | jnt tati
s | 2 Samples £ = and minor components 3 2 | &3 |ometer 9 9 Interpretation
2 |» and tests =2 sSo | 2&| kpa (kPa) (Blows per
9} gl S ol §g2 100mm)
o - O 8 |eg888
“am ¥ A (sl BNEERS avooINI9IR]N
W | SP | Silty gravely SAND: black;] D-M MD Fill? i
=4 | locally ~ with  small  shell ]
o i fragments ]
— 0.5 T -
GM | Gravelly SILT: light grey D Fb-D
B Gravelly CLAY: olive brown;| M<PL VSt ’
B mod plastici 1
- SILTSTONE: yellowish grey . .
i GC/|brown;  subhorizontal;  mod Subsoil (B horizon) |
1 fractured; mod weathered = .
i ] Excavator refusal at 1.0m on | Siltstone bedrock |
| ] Permian-age siltstone bedrock 0eY5083983 ]
Estimated in-situ
| ] CBR (%) ]
~ 1.5 GDA9%4
| ] 537000mN
[ FEZD/CM(p
| | A
- 2 —
5 i K
| i L
GDA9%4
- 1 5242000mN Y
- : N
- 2.5 o)
B b P
| | Q
B ] S
| ] GN
[~ 3.5 0 D 500
- 1 Approx. metres
— 0.5m Graphic log key
V and
H scale East West CLAY (CH, CL)
0.5m
Moisture Om s
AND (SP)
D=Dry M=Moist W =Wet
Samples 05
D = disturbed; U50 = undisturbed; :
50mm diameter drive tube (top & SILT (SM)
bottom depths shown)
im ’
Water et N
GRAVEL (GP, GW
W Wwater level Yl ( )
bt (ot d’
H Water inflow 1.5 D‘ COBBLES
H Water outflow (63-200mm)
GNE = Groundwater not — e — — 2 M O. BOULDERS
encountered om 15 1im 05 (>200mm)
Penetration @ SHELLS
1234 SHELL FRAGMENTS
No resistance
R()V)( ROOTS
h Retusal \L¥K~ FRACTURES

Consistency (silt, clay, sandy clay, silty clay) VS = Very soft (<25kPa; exudes in fingers when squeezed); S = Soft (25-50kPa; easily penetrated by fist); F = Firm (50-100kPa; easily penetrated by
thumb); St = Stiff (100-200kPa; indented by thumb, penetrated with difficulty); VSt= Very Stiff (200-400kPa; easily penetrated by thumbnail); H = Hard (>400kPa; indented by thumbnail with difficulty);
Fb = Friable (crumbles or powders when scraped by thumbnail)
Relative density (sand and gravel) VL = Very loose (ravelling); L = Loose (easy shovelling); MD = Medium dense (hard shovelling); D = Dense (picking); VD = Very dense (hard picking)

Hobart, Tasmania, Australia
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Pit S

Excavation log Sheet 1of 1
Project — Maria Point access driveway Location
Coordinates 536542mE Exposure type  Excavator test pit Date dug 31 July 2014
5241695mN Date logged 31 July 2014
. ) uly
Datum GDA94 Equipment 4.5t Komatsu with 0.45m
RL Approx. 8m AHD GP bucket with 4 teeth Logged by W. C. Cromer
Dimensions (m) Operator Glen Edwards Checked by ~ W. C. Cromer
Depth 0.9 Length 1.2 Width 0.6
Strength
< |e| 5| Notes o o 8 Materials o c > x | Hand Shear Dynamic cone Structure,
2 |8|= =1 o @ Soil type, colour, plasticity or 58 2 & |penetr- Vane penetrometer geology and
®© % = Sampl g © =) particle characteristics, secondary E= 9 c ometer (skg hammer taiing s10mm) | interpretation
< a amples < and minor components S € RZEES
c and tests 3 S Q9 o= (kPa) (kPa) (Blows per
) gl 8 cl g2 100mm)
" z g © O 8 |qg888
™ x A [a] NS atonINISERN
w i SP | silty gravely SAND: black] D-M | mD Fill? |
z | locally ~ with  small  shell ]
o | fragments 1
- 0.5 B -
B ] SP | Silty SAND: yellow brown D MD - 7
CB hi
B 1 SILTSTONE: yellowish grey (weator{;gg 1
- brown;  subhorizontal;  mod bedrock?)
5 rrvi] fractured; mod weathered -
- — Siltstone bedrock _}
Excavator refusal at 0.9m on
i ) Permian-age siltstone bedrock Nl Jaad L ]
I 1 I—fst‘im‘at‘ed‘ in‘-s‘itu‘ ]
| ] CBR (%) ]
I 1 GDA94
- 1.5 537000mN
5 | F JE)\DXC g
- 1 A
- 2 — K
i l L
- g GDA9%4
B ] 5242000mN Y
| i N
- 2.5 O
| ] P
I i Q
L 5] R
| i g
i ] GN
B h 0 - .. 500
[~ 3.5
| i Approx. metres
1 1
— 0.5m Graphic log key
V and
H scale South North CLAY (CH, CL)
0.5m
Moisture SAND (SP)
D=Dry M=Moist W =Wet
Samples
D = disturbed; U50 = undisturbed;
50mm diameter drive tube (top & SILT (SM)
bottom depths shown)
Water .\.','\'
GRAVEL (GP, GW.
W water level :..': » ( )
]
H Water inflow 15
D@ COBBLES
H Water outflow (63-200mm)
GNE = Groundwater not — e — ——! 2 M O. BOULDERS
encountered om 15 1im 05 (>200mm)
Penetration @ SHELLS
1234 SHELL FRAGMENTS
No resistance
. RN roots
Refusal FRACTURES

Consistency (silt, clay, sandy clay, silty clay) VS = Very soft (<25kPa; exudes in fingers when squeezed); S = Soft (25-50kPa; easily penetrated by fist); F = Firm (50-100kPa; easily penetrated by
thumb); St = Stiff (100-200kPa; indented by thumb, penetrated with difficulty); VSt= Very Stiff (200-400kPa; easily penetrated by thumbnail); H = Hard (>400kPa; indented by thumbnail with difficulty);
Fb = Friable (crumbles or powders when scraped by thumbnail)
Relative density (sand and gravel) VL = Very loose (ravelling); L = Loose (easy shovelling); MD = Medium dense (hard shovelling); D = Dense (picking); VD = Very dense (hard picking)

Hobart, Tasmania, Australia
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Attachment 6
(24 pages)
Site and test pit photographs (8, 30 and 31 July 2014)
The staff is graduated in 1m long white and yellow segments. The numbers on it are decimetres.

Plate 1 (above). View west across the western corner of Mortimer Bay towards test pit B.

Plate 2 (below). View west from near test pit A over a shore platform of Permian-age siltstones dipping WSW at
about 8. The rocks form the bedrock of the Maria Point peninsula, and are generally slightly weathered,
moderately fractured, and high strength.

Hobart, Tasmania, Australia
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Plate 3 (above). View east from near test pit D. The low-lying ground about 1m AHD is underlain by about 1
00150 1.5m of aeolian and beach sand overlying estuarine clay. The sands contain in-situ shell lenses and
horizons, and a water table is present at about mean sea level.

Plate 4 (below). View east from near test pit E towards steeper ground composed of aeolian sand and silty
sand probably locally up to 2 — 3m thick, overlying Permian-age siltstone bedrock. The yellow dashed line is the
(very approximate) outline of a probable shallow translational landslide in aeolian sand and silty sand.

Siltstone bedrock on
shore platform

Hobart, Tasmania, Australia
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Plate 5 (above). View north towards test pits F and G. Siltstone bedrock was present in the base of test pit F at
2m, and beach shingle similar to that in the foreground was exposed in test pit G at 1.6m. The yellow dashed
line is the (very approximate) northeastern limit of a probable shallow translational landslide in aeolian sand and
silty sand. The dark-coloured silty sand soil is (a) probably moving downslope very slowly, and (b), is being
removed at about the same rate by marine erosion.

Plate 6 (below). View north from near test pit I.
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Plate 7 (above). View N showing s;uborizotal Permian-age siltstone and sandstones dipping WSW - a
similar attitude to the same rocks exposed near test pit A.

Plate 8 (below). View NNE towards test pit J. The hillside shown here is composed of Quaternary-age colluvial
deposits of silty gravelly clay and clayey sand up to about 2m thick overlying Permian-age siltstone.
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Plates 9 (above) and 10 (below). Views SSW towards Maria Point, along an abandoned, formed access track,
near test pits P and Q. Fill up to about 1.2m thick (in test pits P and Q) forms the outer eastern side of the track.
The undisturbed ground comprises silty gravelly sand soils up to a metre thick, over subhorizontal Permian-age
siltstone.
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Attachment 7

(7 pages)
Geology, soils, surface drainage and groundwater

7.1 Geology

Published geology

The published geology® of the area (Attachment 2) shows that shallowly W to WSW-dipping
Permian siltstone and sandstone of the Abels Bay Formation underlies the western end of
Mortimer Bay, including Maria Point, and the study strip described in this report.

Low-lying ground behind the beach at the end of Rifle Range Road is underlain by
undifferentiated Quaternary unconsolidated beach, aeolian, estuarine and alluvial sediments.

Observed geology
Observations support the published geology.

Bedrock

Siltstone and fine-grained sandstone dipping at about 8° to the WSW is exposed on the shore
platform near test pit A, and similar rocks crop out between high and low water mark on the
eastern side of the Maria Point headland, from test pit H to S.

Siltstone bedrock was also exposed at an average depth of 1m (range 0.7 — 2m) in test pits A,
B,F,K,L,M,N,O,P,RandS.

Quaternary sediments

Unconsolidated beach sand was encountered in test pits B, C, D and E. In pit B, the sand
rested directly on siltstone bedrock. In pits D and E, it overlaid olive green clay interpreted as
estuarine.

Aeolian sand, locally organic, was exposed in test pits F and G. In the latter, it rested on sandy
beach shingle.

Quaternary colluvium

Material interpreted as colluvial in origin was exposed in test pits H, | and J (Attachments 5 and
6), where it typically consists of gravelly sand (GW), and clayey sand (SC, CL). The colluvium
is nonplastic or of low plasticity, dry to moist, and friable and dense.

The colluvium is probably no more than a meter or two thick, overlying Permian sedimentary
rocks.

7.2 Recent fill

In Section 3, the abandoned access track comprises fill up to about 1.2m thick along its outer
edge (see the logs of test pits P, Q, and R in Attachment 5, and their photographs in
Attachment 6).

No other instances of significant fill were observed.

7.3 Interpreted geological map and cross sections

Figure 8.4 in Attachment 8 presents conceptual cross sections across Section 2 of the study
strip, which are consistent with site observations but which may need to be amended as more
information becomes available.

8 Calver, C. R. and Latinovic, M. (compilers) 2002. Digital Geological Atlas 1:25,000 Scale Series. Sheet 5224.
Taroona. Mineral Resources Tasmania.
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7.4 Soils

Soil texture and thickness

Section 1 soils comprise uniform sandy (SP) profiles a metre or so thick, overlying siltstone
bedrock or estuarine clay (Attachments 5 and 6).

Section 2 soils at test pits E, F and G are uniform profiles of aeolian sands over siltstone
bedrock or beach shingle. Test pits H, | and J exposed duplex profiles up to about 1.5m thick
consisting of a dark-coloured topsoil sand (SP) over subsoil clay (CH) or gravelly clay (GW),
usually overlying colluvium.

Section 3 soils, where undisturbed by former access track construction, are duplex profiles up
to about 1m thick consisting of a dark-coloured topsoil silty sand (SP) over subsoil clay (CH) or
gravelly clay (GW), overlying siltstone bedrock.

Soils along the study strip plot towards the sand apex of the sand — silt — clay soil clafficiation
triangles in Figure 7.1.

Reactivity of materials
No subsurface materials were tested for reactivity®.

Bearing capacity of materials

Undrained shear strength testing of materials in and next to most test pits was conducted by
shear vane testing and dynamic cone penetrometer (DCP) profiling. Results are recorded on
the test pit logs in Attachment 5, where the DCP profiles were also correlated with California
Bearing Ratio (CBR) values (Tables 7.1 and 7.2). This testing has shown that surface
materials along the study strip are of low strength, with DCP values (blows/l0Omm) are often
less than 2, and CBR (%) less than 3.

A range of DCP and CBR was recorded for subsurface clays, colluvium and aeolian sand, with
DCP refusal on bedrock.

These strength testing results will be useful guides for pavement design for the access road.

Tunnel erosion and soil dispersion
No instances of tunnel erosion (suggestive of dispersive soils) were noted during site
investigations.

Surface infiltration rates
Table 7.3 provides guidance on infiltration rates (from rainfall). All surface soils observed along
the study strip (ie sand, silty sand), of loose to medium dense relative density.

In Section 1, infiltration rates are expected to be in the 20 — 30mm/hour range. On steeper
ground in Sections 2 and 3, rates might be less than 10mm/hour.

For drainage design works, these infiltration rates might usefully be combined with the rainfall
intensity-frequency-duration curves (Figure 3 in the body of the report).

Table 7.3 is also in general accord with application (“design loading”) rates for absorption
trenches and beds in Table L1 of AS/NZS1547:2012 On-site domestic wastewater
management, and would be applicable to the design of diffusion/retention trenches which may
be required along the proposed access road.

7.5 Surface drainage

Section 1

A Class 3 or 4 watercourse™, with a catchment area of some 50ha and stream length of about
500m, crosses Section 1. The creek is probably intermittent, and has been dammed along its
length in several places.

9 . . . . . . . .
Reactive materials contain clays which shrink and swell in volume when their moisture content decreases or
increases respectively.
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It is reported than a seepage/spring line crosses Section 2, probably between test pits E and
H. There was no obvious surface expression observed during the current investigations. The
catchment area is likely to be about a hectare.

Section 3

No drainage lines were observed along Section 3. Surface drainage is via diffuse runoff.

Table 7.1 Correlations between soil strength testing results and CBR values
Undrained Unconfined Estimated safe
Shear Compressive bearing
Strength Strength Dynhamic Cone cPT capacity for
Cu Yu Penetrometer shallow
i i i 0,
Consistency Field Test blows/100 mm Resl\;lsFr;nce CBR (%) footings (kPa)
Torvane Pocket *
(kPa) Penetrometer (Facto_r <l
KPa) Safety =2.5)
Wery soft Easily penetrated =40 mm by <12 =25 =1 =02
thumnb. Exudes between thumb 235
and fingers when squeezed in
hand. <1
Soft Easily penetrated 10 mm by 12-25 25-50 1 02-04
thumb. Moulded by light finger 25-50
pressure
Firm Impression by thumb with 25-50 50-100 1-2 04-08 1-3
maderate effort. Moulded by 50-100
strong finger pressure
Stiff Slight impression by thumb cannot | 50- 100 100 - 200 24 08-15 3-8 100 — 200
be moulded with finger.
Very Stiff Yery tough Readily indented by 100- 200 200 - 400 4.8 15-30 &-17 300 — 400
thumbnail
Hard Brittle. Indented with difficulty by =200 =400 =5 =30 =17 400
thumbnail.
Table 7.2 Typical values for California Bearing Ratio (CBR)
i USC sail L. CBR range
Material Description 9
symbol (%)
Crushed GW, GP, . )
Gravel, variably graded, silty 20 -100
stone GVl
GW Gravel, well graded 40 - 80
GP Gravel, poorly graded 30-60
GM Gravel, silty 20-60
Coarse GC Gravel, clayey 20-40
grained soils SW Sand, well graded 20-40
SP Sand, poorly graded 10 — 40
SM Sand, silty 10 — 40
SC Sand clayey 5-20
ML Silt, low plasticity <=15
CL Clay, low plasticity <=15
Fine grained oL Organic silt, low plasticity <=5
soils MH Silt, high plasticity <=10
CH Clay, high plasticity <-=15
OH Organic silt, high plasticity <=5

10 \vatercourse classification in accordance with Table 8 of the Forest Practices Code (2000). See Forest Practices

Board (2000).

Class 1 watercourses are rivers, lakes, etc named on 1:100,000 topographic maps; Class 2

watercourses exclude Class 1 types and have catchments greater than 100ha; Class 3 watercourses have catchments
between 50 and 100ha; Class 4 watercourses have catchments less than 50ha.
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Agricultural soil classification system

Section 1

Sections 2 and 3
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Unified Soil Classification (USC) system
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Figure 7.1 Soils along the study strip are sand and silt dominated, plotting as SAND and
loamy SAND in the agricultural system, and SAND and silty SAND in the USC
system
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Table 7.3 Soils along the study strip are sand and silt dominated (inside red border) , and
are expected to exhibit infiltration rates up to about 30mm/hour depending on
slope anale.

Slope angle (degrees)
0-3 | 3-5 | s5-1 | 71-9 ] >9
USC System Agricultural class Infiltration rate (mmfhour)
system
SAND Coarse Sand 32 25 19 13 8
SAMD Medium Sand 27 22 16 1" 7
SAMD Fine Sand 24 19 14 10 B
SAND with some silt and Laarny Sand 29 18 13 g B
Clay
Clayey silty SAND and
Sandy L 19 15 11 ] 5]
silty clayey SAND andy-oam
Clayey silty SAND and )
ailty clayey SAND Fine Sandy Loam 16 13 10 3] 4
Clayey silty SAND and )
ity clayey SAND . Fine Sandy Loam 14 12 q 1] 4
SILT-SAND-CLAY in Laam 14 " 3 B 4
roughly equal proportions
Clayey sandy SILT,
sandy clayey SILT and Silt Loam 13 10 a ] 3
sandy SILT
Silt Silt " 9 T ] 3
Sandy Clay Sandy Clay a g 3 3 2
SILT-SAND-CLAY in Clay Loam B 5 4 3 2
roughly equal proportions
Silty Clay Silty Clay 5 4 3 2 1
Clay Clay 3 3 2 1 1

Adapted from http:fgcode usfcodes/sacramentocountyfview php?topic=14-14_10-14_10_110&frames=on
USC = Unified Soil Classification

Groundwater in unconfined, fractured rock aquifers

Permanent groundwater is known to be present under unconfined conditions in fractured
bedrock types in the district (Figure 7.2). The groundwater is recharged by infiltrating rain and
at intermediate scale discharges to Mortimer Bay.

Shallow groundwater in unconfined sediments

Sections 1 and 2

Shallow groundwater was observed in aeolian and beach sands in test pits B, C, D, E and G.
No water table depths were recorded since water inflow was continuing when the pits were
backfilled. Nevertheless, a permanent water table is expected to be present in these materials
at depths close to mean sea level, but fluctuating with tidal level immediately adjacent to the
coast. Gradients are low, and groundwater flow rates correspondingly low and towards the
coast.

Section 3
Shallow groundwater is not expected to be present, except in saturated soils above bedrock
after rain.

Landslide risk
See Attachment 8 for a Landslide Risk Management assessment of Section 2 of the study
strip.
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Cut and fill batters for construction of the access road

Depending on engineering design, cut and fill along the access road is likely to be required in
parts of Section 2 of the access road route. Inspection of the logs for pits H — K (Attachment 5)
indicates that cuts of more than a metre or so will expose moderate to high plasticity subsoil
clay.

Table 7.4 suggests that appropriate cut and fill batter angles for these subsoils will be in the 18
- 26° range (3:1 to 2:1 horizontal:vertical), but using drained, engineered retaining walls will
partly or fully obviate the need for cut batters. For example, a wall which supports a clay
subsoil b(l)Jt leaves exposed the coarser sand topsoil will permit the batter angle to be relaxed to
about 34"

GN

e 2
s A

raca la= 44412

a1 A4Eaa

Figure 7.2 Recorded water bores (blue circles) in the vicinity of the s tudy strip. The two
closest ones are bore 18887 (drilled 1985; 61m deep into Permian rocks; water
table at 12m; initial yield 0.37L/sec), and bore 30216 (abandoned; drilled 91m
into Permian rocks in 2003).

Source: http://wrt.tas.gov.au/groundwater-info/
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Table 7.4

Cut and fill along parts of Section 2 of the proposed access road will expose

moderate to high plasticity clay subsoils (bordered in red), which, if not
supported by engineered, drained retaining walls, may require batter angles

of18 — 26° range (3:1 to 2:1 horizontal:vertical).

Slope angle

Slope ratio (Hor:Vert Section
P ( ) (degrees)
Most rock 141 to 1121 T61o 63
Weny fractured rock 1110151 45 to 34
Soils (very well cementad) 11 to 121 7610 B3
Most in-place soils 341 to 101 531045
Loose coarse granular soils 151 34
Heawy clay soils 21 to 31 261018
Soft clay-rich t
oft clay-rich zones or we 911031 1018
Seepage areas
Fills of most soils 1511021 310 26
Fills of hard angular rock 131 37
Low cuts and fills (<2-3m 2:1 or flatter 26 or less

high)

Source: Slope Stabilization and Stability of Cuts and Fills
http:feasne BIm govibmplow% 20volume%20enginesring™_Ch11_Slope_ Stabilization pdf
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Attachment 8

(9 pages)
Landslide Risk Management

This Attachment addresses slope stability (landslide) issues for Section 2 of proposed access
road (between test pits E and I), in accordance with Australian Geomechanics Society (AGS)
Landslide Risk Management (2007)™. The process is depicted in Figure 8.1.

The main types of landslide movement are shown in Figure 8.2 and listed in Table 8.1.

SCOPE DEFINITION o ——

l HAZARD ANALYSIS

LANDSLIDE
CHARACTERISATON -

CONSEQUENCE
ANALYSIS

CHARACTERISATION OF

@ CONSEQUENCE SCENARIOS
2 —
ANALYSIS OF PROBABILITY AND
SEVERITY OF CONSEQUENCE
8 |
& RISK ESTIMATION e
VALUE JUDGEMENTS
AND RISK TOLERANCE
CRITERIA
RISK EVALUATION
VERSUS TOLERANCE CRITERIA —
E AND VALUE JUDGEMENTS
—
&
RISK MITIGATION OPTIONS? +—
RISK MITIGATION AND 5

CONTROL PLAN

IMPLEMENTATION OF RISK
MITIGATION

MONITOR, REVIEW AND
FEEDBACK

Figure 8.1. Framework fo r Landslide Risk Management
Source: Reproduced without amendment from AGS (2007a). Guideline for Landslide Susceptibility, Hazard and Risk
Zoning. Australian Geomechanics, Vol 42 No 1 March 2007

RISK MANAGEMENT

After Fell i al, {2005)

11 )

The five AGS documents are:
AGS (2007a). Guideline for Landslide Susceptibility, Hazard and Risk Zoning. Australian Geomechanics, Vol 42 No 1
March 2007
AGS (2007b). Commentary on Guideline for Landslide Susceptibility, Hazard and Risk Zoning. Australian
Geomechanics, Vol 42 No 1 March 2007
AGS (2007c). Practice Notes Guidelines for Landslide Risk Management. Australian Geomechanics Vol 42 No 1
March 2007
AGS (2007d). Commentary on Practice Notes Guidelines for Landslide Risk Management. Australian Geomechanics
Vol 42 No 1 March 2007
AGS (2007e). The Australian Geoguides for Slope Management and Maintenance. Australian Geomechanics Vol 42
No 1 March 2007
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PRACTICE NOTE GUIDELINES FOR LANDSLIDE RISK MANAGEMENT 2007

Rotational Bandslide Translatiomal Landsiide Block slide

Figuze Bl. These schemsdcs illnsmate the major types of land:lide movement.
(From IS (eological Survy Fact Sheet 2004-3072, July 2004, with knd permizzion for reproduction. |

The nomenclamre of 3 lamdchds can become more elzborate a5 more information sbour the movement becomes
sgvallsble. To build up the complete identificanon of the movement, descripiors are sdded m fromf of the two-term
classification using a preferred sequence of enms. The supgested segquence provides o progressive namowing of the
fomms of the descrptors, Srst by time and then by mpatial location bepmnimg with a view of the whole landshde,
contmung with pars of the movement and Snally defining the matenals owolved The recommended seguence, as
shown in Table B2, describes actvity (inclndins siate, disgibuton and style) followed by descriptions of all movernents
(inchyding rate, water content, material and ype). Definitions of the terms in Tabde B2 are given in Creden & Vames
(1804).

Figure 8.2 Main types of landslide movement
Source: From Appendix B of AGS (2007c). Practice Notes Guidelines for Landslide Risk Management.
Australian Geomechanics Vol 42 No 1 March 2007
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Table 8.1 Main types of landslide movement . Site investigations demonstrate that
only earthslides and debris slides (bordered in red) are credible types of

slope failures along the study strip.
Source: From Appendix B of AGS (2007c). Practice Notes Guidelines for Landslide Risk
Management. Australian Geomechanics Vol 42 No 1 March 2007

TYPE OF MATERTAL
- ENGINEERING SOILS
TYPE OF MOVEMENT BEDROCK Predominantdy | Predominantly

Coarse Fine

FALLS Fock fall Debris fall 1 Earth fall
TOPPLES Rock topple Debris topple _: _ Farth fopple |
SLIDES e Rock slide Debrisslide | Earth slide
LATERAL SPREADS Rock spread Debris spread + Earth spread
- Fock flow Debris flow !  Earth flow
FLOWS "
(Deep creep) (Soil creep)
COMPLEX Combination of two or more principle types of movement

LANDSLIDE RISK MANAGEMENT (LRM)

8.1 Preliminary

Field investigations demonstrate that of the landslide types listed in Table 8.1, only earthslides
and debris slides are credible forms of actual or potential slope failure along the study strip.
Further, these two types are considered not credible in Section 1, and unlikely in Section 3.

Accordingly, this LRM relates only to Section 2.

Desktop review of slope instability

Unpublished evidence

I am unaware of any unpublished reports referring to slope stability issues in the vicinity of
Section 2, other than the Proof of Evidence provided by Pollington (2014)12 which described a
landslide in Section 2.

Published evidence
I am unaware of any published reports relating to slope stability issues in the vicinity of Section
2 (or indeed, in Sections 1 and 3 also).

More recently, landslide hazard band maps covering all of Tasmania have been released by
the Department of Premier and Cabinet, using data provided by Mineral Resources Tasmania,
and are available at www.thelist.tas.gov.au. The landslide hazard banding for the proposed
access road, reproduced here in Attachment 2, shows Section 1 to lie within the Acceptable
band"®, and Sections 2 and 3 to be mostly in the Low band.

Field evidence

Visual inspection, and test pit F, is inconclusive but topographically the feature in Section 2
identified by Pollington resembles a landslide'®. Satellite imagery (Figure 8.3) suggests it may
be two smaller features (SW and NE parts) which appear to have involved failure of aeolian

12 Pollington, M. (2014. 742, 750, 765 & 845 Rifle Range Road, Sandford. Proof of Evidence to RMPAT (16 May
2014)

13 Acceptable band: A landslide is a rare event based on current understanding of the hazard, but it may occur in some
exceptional circumstances.

Low band: The area may include landslide features but their activity is unknown, and they have been judged by MRT
to rank of lesser risk than those in higher bands.

it has been suggested to me that the feature may be a borrow area for sand. Figure 8.3 shows what appears to be a
near-horizontal track leading from the feature(s) towards the nearby waterhole and abandoned house, which is not
inconsistent with this origin. But the borrowing operations might have been subsequent to landsliding. The site is
thickly covered with and obscured by low vegetation, so it is not possible to visually distinguish between the two origins
without more detailed geotechnical work (including geomorphological mapping and subsurface investigation). For the
purposes of this report, the feature(s) is assumed to be landsliding, and assessed as such.
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sand and silty sand on 20 — 28° slopes. Test pit F shows that the unconsolidated materials
overlie siltstone bedrock.

Instability in sandy material on slope angles like these is somewhat unusual, but it is reported
that seepage water, which may have promoted instability, is present. The northern and
southern flanks are topographically ill-defined, but one or more short internal segments are
steep-sided and appear to be head scarps. There is no well-defined toe at the base (test pit G
exposed 1.5m of aeolian sand over beach shingle).

Silty sand exposed at the rear of the beach is currently being eroded by marine action.

Technically, the features are inferred to be small, slow-moving rotational, active® earthslides.
They are collectively called Scenario 1 in the conceptual and schematic geological cross
section in Figure 8.4.

Elsewhere in Section 2, there are no obvious signs of slope instability. Nevertheless, a
credible form of failure — here termed Scenario 2 — involves colluvial materials over bedrock.

Site investigations
Site investigations relied on in this LRM are described in Attachments 3, 4, 5, 6 and 7 to this
report.

Site plans and maps
Site plans and maps are included in several Attachments to this report.

8.2 Site sections (natural scale) and conceptual geological models
Figure 8.4 provides two natural-scale cross sections (conceptual models) through slopes in
Section 2.

8.3 Hazard Analysis

Landslide characterisation

Figure 8.4 schematically shows potential forms or scenarios (red lines) of landslide movement
in Section 2.

Scenario 1
Small-scale, slow moving rotational or translational earthslide in aeolian sand

Scenario 2
Small- to medium scale, slow moving translational earthslide or debris slide in
colluvium

Frequency analysis

Table 8.2 (this Attachment) lists the subjective likelihood of occurrence of the landslide hazards
shown in Figure 8.4 under post-development conditions, having due regard to the geotechnical
investigations described in the present report. Terminology for measures of likelihood and
consequences to property are explained in Figure 8.5.

8.4 Consequence analysis and qualitative risk to access road estimation —
before and after treatment

Table 8.2 (this Attachment) is a consequence analysis and risk to property assessment for the

two scenarios shown in Figure 8.4.

Before treatment, risks associated with Scenario 1 range from Low to Very High depending on
the consequences. After treatment, risks reduce to Low. Low risks are generally regarded as
Acceptable.

15 . ) . .
An active landslide has moved since European occupation.
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Risks associated with Scenario 2 are Low. No treatment is required to specifically address this
risk.

8.5 Qualitative risk to life estimation — after development

Scenarios 1 and 2 present acceptably low risks to life. The highest risk is related to Scenario 1.
Figure 8.6 is an event tree which assesses the risks to life for an occupant of a vehicle
travelling the access road, and either being hit by the landslide, or hitting the landslide.

Table 8.2 Post-development frequency, consequence and risk assessment for
Scenarios 1 ands 2 shown in Figure 8.4

After development, without treatment After development, with treatment
S.cel:mrlos - Consequences Risk to - Consequences Risk to
in Figure Likelihood Treatment Likelihood
8.4 to access road | access road to property property
Enginered drained
. . . Moderate to retaining walls . . .
1 Likel Minor to Major Unlikel Minor to Medium Low
y ! Very High {manages ¥
Consequences)
Momne reguired
. . . (controlled drainage . . .
2 LUnlikely hinar to Medium Lo manages erasion Lnlikely Minar to Medium Loy
risk)

8.6 General comments on suggested risk mitigation actions in Section 2
Accepting the risk
Risks to the access road assessed as Low are Acceptable after treatment

Avoiding the risk
Avoiding the risk by not developing parts of the study strip is not feasible if the access drive is
to be constructed.

Reducing the frequency of the risk
Reducing the frequency of the Scenario 1 risk is achieved by the recommended drainage and
retaining wall controls.

Reducing the consequences of the risk
Reducing the consequences of the Scenario 1 risk is achieved by the recommended drainage
and retaining wall controls.

Monitoring the risk
Unnecessary

Transferring or postponing the risk
Unnecessary

8.7 Suggested risk mitigation plan for Section 2

General comment

Development of the access road in Section 2 (and Section 3) should be in accordance with the
examples of good hillside construction practices included here in Attachment 9.

Retaining walls

In Section 2, engineering design is required for cut and fill along the alignment of the access
road, and for the appropriate design of drained retaining walls where required. Wall design
should incorporate appropriate batter angles where needed, and adequate resistance to lateral
forces on the hillside slopes, particularly between test pits F and I.
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Low strength surface materials

Low-strength surface material shall be removed from the alignment before construction, and
suitable fill, where used, shall be placed in a controlled manner. Clayey materials shall be
avoided as fill.

Drainage controls

Between test pits E and G, appropriate culverting shall be employed at the low point in the
access road to manage surface and shallow subsurface drainage, which should then discharge
in pipework to the lower edge of the study strip. This same culvert could be sized and designed
to collect runoff from the southern portion of Section 2*°.

Annual probahility of riskto life Ra= P1 x P2 x P3 x P4 for a landslide hitting a vehicle
Annual probability of risk to life Eh=P1 x P2 x P4 » P& for a vehicle hitting a landslide
Single occupant =
/ Killed by slide Ra=5E-07
Wehicle hit by P5 =0.5
slide
Slide crosses P3 =0.0001 \ Single occupant
road not killed by slide
P2 =0.9 \\Vehicle not hit by P5 —0.5 Shop
slide
Rapid landslide P3 =0.9999 STDICI
neartest pit F
P1 =0.01 Slide not kit by
vehicle
Slide does not P4=0.99 Stop Single occupant =
cross road killed by impact Rb = 1E-05
P2 0.1 Stop Slide hit by PG =01 Stop
wehicle
P4=0.01 \Single occupant not
killed by impact
P6 =0.9
Figure 8.6 Event tree for risk to life for an occupant of a vehicle travelling the access

road and being hit by a rapid landslide (risk Ra) or hitting a landslide (risk
Rb). The latter is the higher of the two, but both are acceptably low.

18 1 section 3, culverting shall collect diffuse upslope surface runoff, direct it under the access road, and retain and
diffuse it again from absorption trenches. At each culvert, trenches on the lower side of the access road should be
nominally 0.3m wide x 0.3m deep x 10m long, containing perforated pipework wrapped in geotextile and covered by
durable aggregate, and backfilled with on-site topsoil. Other designs which satisfactorily achieve similar drainage
control will be acceptable.

%
(N
\

¢,
\
\
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Abandoned house

C;O(‘_lq‘[t- carth
<

GN
0 .

Approx. metres

Google

Figure 8.3 Historical satellite imagery of the landslide feature in the
western corner of Mortimer Bay. The 2005 and 2011 images suggest it may be
two smaller features. These images also show what appears to be a track
leading from the northeasterly of the two features, towards the water hole and
abandoned house. Source: Google Earth
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Figure 8.4 Landslide scenarios in Section 2 for Landslide Risk Management
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Descriptive terminology for likelihood and consequences to property used in Table 8.2

Reproduced without amendment from AGS (2007c).
Australian Geomechanics Vol 42 No 1 March 2007

Figure 8.5

Practice Notes Guidelines for Landslide Risk Management.
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Attachment 9

(3 pages)
Examples of good and poor hillside engineering pract ices

AUSTRALIAN GEOGUIDE LRE (CONSTRUCTION PRACTICE)

Sensible development practices are required when building on hillsides, paricularly if the hillside has more than a low
risk of instability (GeoGuide LRY). Only building techniques intended to maintain, or reduce, the overall level of landslide
risk should be considered. Examples of good hillside construction praciice are illusirated below.

EXAMPLES OF GOOD HILLSIDE CONSTRUCTION PRACTICE

v i

Viegatation retaimed
Surface water interception drainage

Watertight, adequately alted and foundad rool waler storage
tanks (with due regard for impact of potential leakage)

Flexibibe struciure
Rool waler piped ol sile or slored

Onesite detention tanks, walenight and adegquately
founded. Polential leakage managed by sub-soil
drains -
-

MANTLE OF SOIL AND
ROCK FRAGMENTS
(O LIV
—Piar foctings into roek
—Subscll drainage may be

requirad in slopa

" Cutting and filling minimised in development
Sawage afuant pumped out ar connected to sewar,

Tanks adequataly feunded and wateright. Potential
leakags managed by sub-soll drains

Viegetation refained
g

-

CFE ATREET
FARRING

Engineerad retaining walls with both surface and
sibsurface dralnage (constructed before dwelling)

B sGE oaT)
Sl Bee alyo AEG (I Appends J

WHY ARE THESE PRACTICES GOOD?

Roadways and parking areas - are paved and incorporate kerbs which prevent water discharging siraight into the
hillside {Geoluide LRS).

Cuttings - are supported by retaining walls (GeoGuide LRE).

Retaining walls - are enginesr designed to withstand the lateral earth pressures and surcharges expected, and includs
drains to prevent water pressures developing in the backfil. Where the ground slopes steeply down towards the high
side of a refaining wall, the disturbing force (see GeoGuide LRE) can be two or more times that in level ground.
Retaining walls must be designed taking these forces info account.

Sewage - whether freated or not is either taken away in ppes or contained in properly founded tanks so it cannot soak
into the ground.

Surface water - from roofs and other hard surfaces is piped away to a suitable discharge point rather than being allowed
o infilirate into the ground. Preferably, the discharge point will be in a natural creek where ground water exits, rather
than enters, the ground. Shaiflow, lined, drains on the surface can fulfil the same purpose (GeoGuide LRS).

Surface loads - are minimised. Mo fill embankmenis have been buill. The house is a lightwsight structure. Foundation
loads have been taken down below the level at which a landslide is likely to occur and, preferably, to rock. This sort of
construction is probably not applicable to soil slopes (GeoGuide LR3). If you are uncertain whether your site has rock
near the surface, or is essentially a soil slope, you should engage a geotechnical practitioner to find out.

Flexible structures - have been used because they can tolerate a certain anwount of movement with minimal signs of
distress and maintain their functionality.

Vegetation clearance - on soil slopes has been kept to a reazonable minimum. Tress, and to a lesser extent smatfler
vegetation, take large quantities of water out of the ground every day. This lowers the ground water table, which in tum
helps to maintain the stability of the slope. Large scale dearing can result in a fise in water table with a conseguent
increase in the likelihood of a landslide (GeoGuide LRS). An exception may have to be made to this rule on steep rock
slopes where rees have little effect on the water table, but their roots pose a landslide hazard by dislodging boulders.
Possible effects of ignoning good construction practices are iflustrated on page 2. Unfortunataly, these poor construction
practices are not as unusual as you might think and are often chosen because, on the face of if, they will save the
developer, or owner, money. You should not lose sight of the fact that the cost and anguish associated with any one of
the disasters illustrated, is likely to more than wipe out any apparent savings at the outset.

ADOPT GOOD PRACTICE OM HILLSIDE SITES
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Hobart, Tasmania, Australia
+61 408 122 127 billcromer@bigpond.com  www.williamccromer.com




- Maria Point Pty Ltd: Proposed access road, Rifle Range Road to Maria Point, SE Tasmania 83

Geotechnical report 14 August 2014

AUSTRALIAN GEOGUIDE LR8 (CONSTRUCTION PRACTICE)
EXAMPLES OF POOR HILLSIDE CONSTRUCTION PRACTICE

Unstabifsed rock loppies and travals downslooe
Vapstation mmoved
Sheep unsoppaorted cut fails

Dschanges of rochesler sosk away ralber than
conducted offsila or 1o sacurma slorags 10f re-use

Shucium unable to ioberaia .
serltiamant and cracks e B r 1

Pooy compacted fill satiles 1 .-ﬂ;ﬂ
unevenly and cracks pool BT ]
'] T l—
Inadequate walling unable =
to suppar fill o |
inadenuately | I
supparted cul Fais m Rcsobantor ntrodused
| into Slopa
Enturated L]

slope fils __J!Igr Dreasallitsg mart Topmded in
\wagetation 4 bedwck
remioved - ) Fd
Lo o fesance of subsol drlm.ngl
e P o within il
- = Loose. nalurnted fill slides and
= : prssibly Mows dosmsiops
__.-:’;_._.m Ponded wator entars slope and sclivetas landsiide Foo T
¥ Paaskle bavel downstopewhich impacts other development downhill Bam aki A% p.-mm-.nul

WHY ARE THESE PRACTICES POORY

Roadways and parking areas - are unsurfaced and lack proper table drains (guiters) causing surface water to pond and
soak into the ground.

Cut and fill - has been used to balance earthworks quantiies and level the site leaving unstable cut faces and added
large surface loads {o the ground.  Failure to compact the fill properly has led to settlement, which will probably coninus
for several years after completion. The house and pool have been built on the fill and have settled with it and cracked.
Leakage from the cracked pool and the applied surface loads from the fill have combined to cause landslides.
Retaining walls - have been avoided, to minimise cost, and hand placed rock walls used instead. Without appiying
engineenng design prnciples, the walls have failed to provide the reguired support to the ground and have failed,
creating a very dangerous situation.
A heavy, rigid, house - has been built on shallow, conventional, footings. Mot only has the brickwork cracked because
of the resulting ground movements, but it has also become involved in a man-made landslide.
Soak-away drainage - has been used for sewage and swrface water run-off from roofs and pavements. This water
soaks into the ground and raises the water table (GeoGuide LRS). Subsocil drains that un along the contours should be
avoided for the same reason. I felt necessary, subsoil drains should run steeply downhill in a chevron, or hemng bone,
pattam.  This may conflict with the requirements for effluent and surface water dizposal (GeoGuide LR9) and if 20, you
will need to seek professional advice.
Rock debris - from landslides higher up on the slope seems likely to pass through the site.  Such locations are often
refierred to by geotechnical praciiioners as "debris flow paths”. Rock iz nomally even denser than ordinary fill, so even
quite modest boulders are likely to weigh many fonnes and do a lot of damage once they start to roll. Bouldsrs have
been known to travel hundreds of metres downhill leaving behind a trail of destruction.
Vegetation - has been completely cleared, lsading to a possibie nse in the water tabde and increased landslide nsk
[Geoluide LRS).

DON'T CUT CORNERS ON HILLSIDE SITES - OBTAIN ADVICE FROM A GEOTECHHNICAL PRACTITIONER

More information relevant to your particular situation may be found in other Austrafian GeoGuides:

=  GeoGuide LR1 - Iniroduction = GeoGuide LRG - Retaming Walls

= GeoGuide LR2 - Landshides = GeoGuide LRT - Landslide Risk

» GeoGuide LR3I - Landshdes in Soil » GeoGuide LRE - Effiuent & Surface Water Desposal
= GeoGuide LR4 - Landshdes in Rock GeoGuide LR10 - Coastal Landslides

«  GeoSuide LRS -Water & Drainage =  GeoGuide LR11 - Record Keeping

The Australian GeoGuides (LR series) are a set of pubBcatons intended for propeny owners; local councils; planning authonties;
developers; mswrers; lawyers and, in fact, anyone who fives with, or has an interest in, a natural or engﬂeered slope, a -:uuing. or an
excavation. They are intended to help you understand why slopes and retaining structures can be a hazard and what can be done with
appropnate professional advice and local councd approval (if required) to remowve, reduce, or minimise the risk they represent The
GeoGuides have been prepared I:l:.I the Australize Gegmechanics Sociedy. 3 specialist technical society within Engmeers Australia, the
national peak body for 3l engineering discipines in Australia, whose members are professional geotechnical engineers and enginsening
geologists with a particular interest in ground engineering. The GeoGuides hawe been funded under the Australan governments’
MNational Disaster Mitigation Program.

Austrafian Geomechanics Vol 42 Mo 1 March 2007 175
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APPENDIX G - SOME GUIDELINES FOR HILLSIDE CONSTRUCTION

ADVICE

GOOD ENGINEERING PRACTICE

POOR ENGINEE

CRING PRACTICE

GEOTECHNICAL Obtain advice from a qualified. experienced geotechnical practitioner at carly | Prepare dewiled plan and start site works betore
ASSESSMENT staee of planning and beliore site works. spdtiéchnical advice,
PLANNING

SITE PLANNING

Having obtained geotechnical advice, plan the development swith the risk
ariging {rom the identified hazards and consequences in mind.

Plan development without regard for the Risk,

DESIGN AND CONSTRUCTION

HOUSE DESIGN

Use flexible structures which imcorporite property designed brickwark, timbier
or steel Trames, timber or punel cladding.

Consideruse of split levels,

Lse wional arcas where appropriale.

ks For re

Fleos plans which require exteénsive cutting and
filling.
Meovement intolerant structures.

| SITE CLEARING
ACCESS &
DRIVEWAYS

Indiscriminately clear the site.

Satisfy requirements below for cuts, fills, retaming walls und drainage.
Counci] specifications for grades may need Lo be modified.
Driveways and parking areas may need 1o be Tully supported o piers.

Excavate ancd Fill for site access betore

peotechnical advice.

EARTHWORKS

Retain natural contours wherever possible,

Ineliscriminatory bulk earthworks.

s

Minimise depth.
Support with engineered retaining walls or batler w appropriate slope.
Provide drainiee measures and crosion control,

Large seale cuts and benching,
Unsupparted cuts.
lenare drainage requirements

Fiees

Minimise height

Strip vegetation and Lopsoil and key inte natural slopes prior o filling,
Uise clean fill materials and compact W engineering standards,

Batter to appropriate slope or support with engineered retaining wall.
Provide surfuce drainage and approprate subsurlace dramage.

Loose or poorly compacted fillo which 1f 1t fuils,
may flow a considerable distance including
onto propety helow,

Block naural drainage lines.

il over existing vegetation and topsoil.
Include stumps, yegetation,
boulders, building rubble ¢

trees, topsail,

Rocr OUTCROPS
& BOULDERS

Remove or stabilise boulders which may have unaceeptable risk.
Support rock faces where negessary.

EETAINING
WALLS

Engincer design o resist applicd soil and water forces,

Found on rock where pracucable.

Provide subsurface drainage within wall backfill and surface drainage on slope
above,

Construct wall as seon as possible alier cut/hll operation.

houlders.
Construct a structurelly inadequate wall such as

Disturh. or undercut  detached  hlocks  or

g, brick  or unreinforeéd

sandstone
blockwork.
Luek of subsurface drains and weepholes,

flag

FOOTINGS

Found within rock where practicable,
Use rows ol prers or steip [ootings o
Destgn Cor lateral creep pressures il ncoessary,

Backhll Footing excavations o exclude mgress of surfpce warer.

tented up and down slope,

Found on topsoil. loose [l detiched boulders
orundercut clilfs.

SWIMMING POOLS

Engineer designed.

Support on piers (o rock where practicable:
Provide with under-drainage and
Design Tor igh swil pressures which may develop on aphill side
may be little or no Jateral support on downhill side.

vity drain euiler where practicable.
whilst there

DRAINAGE

SURFACE

Provide attops of cut und i1l stopes,

Discharge o street drainage or nalueral water courses,

Provide seneral falls o presvent blockaae by siliation and incorporate silt fraps.
Line to mimimise mbitration and make flexible where possible.

Special structures 1o dissipate cnergy il changes of slope andfor direction,

Discharge at top of {ills and cuts.
Allow waler to pond on bench areus.

SUBSURFACE

Provide lilter around subsurface drain,
Provide dreain behind retaining walls.
Use flexible pipelines with access for maintenance.

Prevent inflow of surface water.

SepTie &
SULLAGE

Usually requires pump-onl or mains sewer systems: shsorption trenches may
¥ ey P ¥ | b
be possible in some arcas if risk is acceptable.

Storage tanks should be water-tight and adeguately founded.

EROSION
CONTROL &
LANDSCAPING

Conurol crosion as this may lead toinstability,
Reévegetate clemed area.

of s

Discharge roof runofT mto absorption trenches.

Discharge sullage directly onto and into slopes.
Use absorplion trenches wilhoul consideration

Failure to observe earthworks and  drainage
recommendations when landscaping,

DRAWINGS AND SITE VISITS DURING CONSTRUCTION

DRAWINGS

Building Application drawings should be viewed by geotechnical consultant

SITE VISITS

Site Visits by consultant may be appropriate during construction/

INSPECTION AND MAINTENANCE BY OWNER

OWNER'S
RESPONSIBILITY

Clean drainage systems; repair broken joints in drains and leaks in supply
pipes.

Where structieral distress is evident see ddvice,

11 scepage observed. determine causes or seek advice on conseguences,

Australian Geomechanics Vol 42 No 1 March 2007

113

Hobart, Tasmania, Australia
+61 408 122 127 billcromer@bigpond.com  www.williamccromer.com




