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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 Unpublished report for Maria Point Pty Ltd by William C. 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. 
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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. 
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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. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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 guidelines1, 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. 
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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  



                         Maria Point Pty Ltd: Proposed access road, Rifle Range Road to Maria Point, SE Tasmania 
                           Geotechnical report   14 August 2014 
 

 

 

Hobart, Tasmania, Australia 

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

5 

documents produced by the Australian Geomechanics Society in 20072, supported by Cromer 
(2014) 3.   
 
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: 
 

• a desk top review of geological and landslide hazard maps (Attachment 2), and  
 

• 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. 
 

• 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, 

 
• 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 
 

• 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). 

 

                                                           
2 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). 
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2 SITE DESCRIPTION 
 
2.1 Topography, relief and drainage 
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 – 280 range 
(Attachment 4).  In Section 3, east-facing slopes east of the study strip range from about 20 – 
250, but the access strip itself follows a break of slope along an abandoned track and is on 
gentler east-facing slopes in the 15 – 180 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. 
 
 
2.2 Rainfall 
Opossum Bay is the nearest relevant rainfall station to the property.  Figures are available 
since 1925 (Table 1).  Annual rain averages 541mm, which is fairly evenly distributed through 
the year4. 
 
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.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

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=  
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2.3 Geology 
Published bedrock geology 
The published geology5 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. 
 
                                                           
5 Calver, C. R. and Latinovic, M. (compilers) 2002.  Digital Geological Atlas 1:25,000 Scale Series.  Sheet 5224.  
Taroona.  Mineral Resources Tasmania. 

Figure 3  Rainfall intensity -frequency -duration chart for Maria Point  
:  Source : http://www.bom.gov.au/water/designRainfalls/ifd-arr87/index.shtml 
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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/l00mm) 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 reactivity6. 
  
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. 
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recommendations are made to treat (manage) the risk7.  See Figure 1 for an explanation of 
terms used.   
 
Rated risks range from Very Low to Very High: 
 

• 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. 

 
• 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. 

                                                           
7 It is 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).   
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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) 
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Table 1 SECTION 1: Summary of geotechnical issues, risks and consequences 

to access road development, and suggested risk treatment practices 

  Issue Likelihood of 
occurrence 

Consequences 
to 

development 

Level of risk 
to 

development 
Risk treatment 

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 

3 Soil creep Rare Minor Very Low No action required 

4 Shallow-seated 
landslide or debris 
slide  

Barely Credible Medium Very Low No action required 

5 Rock/earth topples 
and falls 

Barely credible  Insignificant to 
Minor 

Very low  No action required 

6 Deep-seated 
landslide 
(involving, eg 
boulder beds, talus, 
colluvium, bedrock 
etc); includes 
runout 

Barely Credible Major Very Low No action required 

7 Foundation 
movement due to 
reactive or unstable 
soils 

Unlikely Minor Very Low No action required 

8 Low strength 
materials (eg 
uncontrolled fill, 
soft soils) 

Almost Certain Medium Very High Employ appropriate road construction 
techniques    

9 Vegetation removal Unlikely Minor Low No action required 

10 Flooding or 
waterlogging 

Likely Minor to 
Medium 

Moderate to 
High 

Employ appropriate road construction 
including drainage techniques    

11 Shore bank 
collapse 

Likely Insignificant Low No action required 

12 Site contamination 
from previous 
activities 

Locally 
possible 

Insignificant Low Visual inspection during site construction, 
and clean up as required.  

13 On-site domestic 
wastewater 
disposal 

Not applicable     

14 Earthquake risk Almost certain 
(magnitude 
<5); Likely 
(magnitude>5) 

Insignificant to 
Minor 

Low to 
Moderate 

Generally accept risk.  A similar range of 
risks exists throughout Tasmania. 

15 Sea level rise Likely Insignificant 
(short to 
medium term) 
to Major (long 
term) 

Low (short to 
medium term) 
to Very High 
(long term) 

Employ appropriate road construction 
including drainage techniques    

16 Storm surge Likely Minor to Major Low to Very 
High 

Employ appropriate road construction 
including drainage techniques    

17 Shoreline recession Likely Insignificant 
(short to 
medium term) 
to Major (long 
term) 

Low (short to 
medium term) 
to Very High 
(long term) 

Employ appropriate road construction 
including drainage techniques    

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.    
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Table 2 SECTION 2: Summary of geotechnical issues, risks and consequences 

to access road development, and suggested risk treatment practices 

  Issue Likelihood of 
occurrence 

Consequences 
to 

development 

Level of risk 
to 

development 
Risk treatment 

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 

3 Soil creep Unlikely Minor Low No action required 

4 Shallow-seated 
landslide or debris 
slide  

Likely Minor to Major Moderate to 
Very High 

Construct engineered, drained retaining walls 
to cope with lateral stresses; employ good 
hillside construction techniques (Attachment 
9) 

5 Rock/earth topples 
and falls 

Barely credible  Insignificant to 
Minor 

Very low  No action required 

6 Deep-seated 
landslide 
(involving, eg 
boulder beds, talus, 
colluvium, bedrock 
etc); includes 
runout 

Barely Credible Major Very Low No action required 

7 Foundation 
movement due to 
reactive or unstable 
soils 

Unlikely Minor Very Low No action required 

8 Low strength 
materials (eg 
uncontrolled fill, 
soft soils) 

Almost Certain Medium Very High Employ appropriate road construction 
techniques    

9 Vegetation removal Likely Insignificant Low No action required 

10 Flooding or 
waterlogging 

Locally Likely Minor to 
Medium 

Moderate to 
High 

Employ appropriate road construction 
including drainage techniques    

11 Shore bank 
collapse 

Locally Likely Insignificant Low No action required 

12 Site contamination 
from previous 
activities 

Locally 
possible 

Insignificant Low Visual inspection during site construction, 
and clean up as required.  

13 On-site domestic 
wastewater 
disposal 

Not applicable     

14 Earthquake risk Almost certain 
(magnitude 
<5); Likely 
(magnitude>5) 

Insignificant to 
Minor 

Low to 
Moderate 

Generally accept risk.  A similar range of 
risks exists throughout Tasmania. 

15 Sea level rise 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 
(short to 
medium term) 
to Major (long 
term) 

Low (short to 
medium term) 
to Very High 
(long term) 

Employ appropriate road construction 
including drainage techniques    

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.    
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Table 3 SECTION 3: Summary of geotechnical issues, risks and consequences 

to access road development, and suggested risk treatment practices 

  Issue Likelihood of 
occurrence 

Consequences 
to 

development 

Level of risk 
to 

development 
Risk treatment 

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 

2 Tunnel erosion Unlikely Minor Low As for issue 1 

3 Soil creep Unlikely Minor Low No action required 

4 Shallow-seated 
landslide or debris 
slide  

Unlikely Minor to 
Medium 

Low No action required 

5 Rock/earth topples 
and falls 

Barely credible  Insignificant to 
Minor 

Very low  No action required 

6 Deep-seated 
landslide 
(involving, eg 
boulder beds, talus, 
colluvium, bedrock 
etc); includes 
runout 

Barely Credible Major Very Low No action required 

7 Foundation 
movement due to 
reactive or unstable 
soils 

Unlikely Minor Very Low No action required 

8 Low strength 
materials (eg 
uncontrolled fill, 
soft soils) 

Almost Certain Medium Very High Employ appropriate road construction 
techniques    

9 Vegetation removal Unlikely Insignificant Low No action required 

10 Flooding or 
waterlogging 

Unlikely Minor to 
Medium 

Low Employ appropriate road construction 
including drainage techniques    

11 Shore bank 
collapse 

Locally Likely Insignificant Low No action required 

12 Site contamination 
from previous 
activities 

Locally 
possible 

Insignificant Low Visual inspection during site construction, 
and clean up as required.  

13 On-site domestic 
wastewater 
disposal 

Not applicable     

14 Earthquake risk Almost certain 
(magnitude 
<5); Likely 
(magnitude>5) 

Insignificant to 
Minor 

Low to 
Moderate 

Generally accept risk.  A similar range of 
risks exists throughout Tasmania. 

15 Sea level rise 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).  Landslide Risk Management 
      Aust. Geomechanics 42(1) March 2007, pp 1 – 219.    
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Figure 1  Terminology used in geote chnical risk assess ment.  
Source: AGS (2007c).  Practice Notes Guidelines for Landslide Risk 
Management.  Australian Geomechanics Vol 42 No 1 March 2007 
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Attachment 1 
 (1 page) 

RMPAT Directions to Parties including a Brief for a geotechnical report 
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Attachment 2 
 (1 page) 

Published geology and landslide hazard bands 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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. 

Pua  

Pua  

GDA94 
537000mE 

GDA94 
5242000mN 

GN 

Approx. km 

1 0 

Study strip 
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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 

The site is within a declared Landslip A area. 

 

Published geology 

Study strip 

Source : www.thelist.tas.gov.au 

Landslide hazard bands 
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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 

Survey plan annotated with “Reserved Road” 
Source: Noel Leary & Associates 
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Attachment 4 
(2 pages) 

Geotechnical fact map of southern part of study strip 
Source for base plans: Noel Leary & Associates 
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See Attachment 8 for details. 



                         Maria Point Pty Ltd: Proposed access road, Rifle Range Road to Maria Point, SE Tasmania 
                           Geotechnical report   14 August 2014 
 

 

 

Hobart, Tasmania, Australia 

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

21 

 
 

R 



                         Maria Point Pty Ltd: Proposed access road, Rifle Range Road to Maria Point, SE Tasmania 
                           Geotechnical report   14 August 2014 
 

 

 

Hobart, Tasmania, Australia 

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

22 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment 5 
(20 pages including this page) 

Engineering logs of test pits dug 30 and 31 July 2014 
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Hand 
penetr-
ometer  

(kPa) 
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0  
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0  

40
0  

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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m 

Shear 
Vane 

 
 (kPa) 
 

Dynamic cone 
penetrometer 

 
(Blows per 
100mm) 

 

2  4  6  8  10
 

Strength 

Water level 

Water inflow 

Water outflow 

GNE = Groundwater not 
encountered 

Water 

Moisture 
D = Dry   M = Moist     W = Wet 

Penetration  
 

V and  
H scale 

1  2  3  4  

Refusal 

No resistance 

Graphic log key  
 

CLAY (CH, CL) 
 

SAND (SP) 
 

SILT (SM) 
 

GRAVEL (GP, GW) 
 

COBBLES  
(63-200mm) 
 BOULDERS 
(>200mm) 
 
SHELLS  
SHELL FRAGMENTS 
 
ROOTS 
 
FRACTURES 
 

12
 

14
 

16
 

18
 

20
 

22
 

SAND: beige; fine-med grained; 
shelly horizon near 0.5m and 
0.9m; abundant sub-rounded to 
rounded quartzite pebbles to 
50m below1m 

SP M L-MD 

0.5 
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1.5 
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3.5 

536915mE 
5242205mN 

W
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End as required at 1.5m.   

Pit E 

Location  

0.5m 

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

0.5m 

Approx. 3m AHD 

Excavator test pit  

4.5t Komatsu with 0.45m 
GP bucket with 4 teeth 

Glen Edwards 

30 July 2014 

30 July 2014 

W. C. Cromer 

W. C. Cromer 

East West 
0m 

0.5

1m 

1.5

2m 
0.5

SAND: dark grey; fine-med 
grained 

M-W 

Beach sand 

1m 1.52m 

W 

Organic sand 

Estuarine clay 

SP 

CH M<>PL St CLAY: olive green 112kPa@1.5m 

MD 

 

 

Estimated in-situ 
CBR (%) 
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RL 

Datum 

Dimensions (m) 
Depth   2.0    Length  1.5    Width 0.6 

Exposure type 

Equipment 

Operator 

Date dug 

Date logged 

Logged by 

Checked by 

Materials 
Soil type, colour, plasticity or 

particle characteristics, secondary 
and minor components 

Notes  
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Hand 
penetr-
ometer  

(kPa) 
 

25
 

50
 

10
0  

20
0  

40
0  

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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Shear 
Vane 

 
 (kPa) 
 

Dynamic cone 
penetrometer 

 
(Blows per 
100mm) 

 

2  4  6  8  10
 

Strength 

Water level 

Water inflow 

Water outflow 

GNE = Groundwater not 
encountered 

Water 

Moisture 
D = Dry   M = Moist     W = Wet 

Penetration  
 

V and  
H scale 

1  2  3  4  

Refusal 

No resistance 

Graphic log key  
 

CLAY (CH, CL) 
 

SAND (SP) 
 

SILT (SM) 
 

GRAVEL (GP, GW) 
 

COBBLES  
(63-200mm) 
 BOULDERS 
(>200mm) 
 
SHELLS  
SHELL FRAGMENTS 
 
ROOTS 
 
FRACTURES 
 

12
 

14
 

16
 

18
 

20
 

22
 

SAND: grey; fine-med grained;  

SP M MD 

0.5

1

1.5

2

2.5

3

3.5

536881mE 
5242186mN 

W
at

er

Excavator refusal at 2.0m on 
Permian-age siltstone bedrock 
dipping c4-5 deg to 150 deg 
True   

Pit F 

Location  

0.5m 

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

0.5m 

Approx. 4m AHD 

Excavator test pit  

4.5t Komatsu with 0.45m 
GP bucket with 4 teeth 

Glen Edwards 

30 July 2014 

30 July 2014 

W. C. Cromer 

W. C. Cromer 

Northeast Southwest 

0m 

0.5

1m 

1.5

2m 
0.5

SAND: dark grey; fine-med 
grained, with light grey sand 
patches in surface 0.4m; buried 
leaf at base 

M-W 

1m 1.52m 

Aeolian sand 

Bedrock 

SP 

SP W S 

Sandy SILT: dark grey; rapid 
dilatancy 

SILTSTONE: yellowish grey 
brown; mod fractured; slightly 
weathered 

m 
V and  
H scale 

2 

2.5 

3 

3.5 

0.5m 

GDA94 
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RL 

Datum 

Dimensions (m) 
Depth   1.8    Length  1.5    Width 0.6 

Exposure type 

Equipment 

Operator 

Date dug 

Date logged 

Logged by 

Checked by 

Materials 
Soil type, colour, plasticity or 

particle characteristics, secondary 
and minor components 

Notes  
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0  
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0  

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)  
 

 

1  2  3  

U
S

C
S

  

m 

Shear 
Vane 

 
 (kPa) 
 

Dynamic cone 
penetrometer 

 
(Blows per 
100mm) 

 

2  4  6  8  10
 

Strength 

Water level 

Water inflow 

Water outflow 

GNE = Groundwater not 
encountered 

Water 

Moisture 
D = Dry   M = Moist     W = Wet 

Penetration  
 

V and  
H scale 

1  2  3  4  

Refusal 

No resistance 

Graphic log key  
 

CLAY (CH, CL) 
 

SAND (SP) 
 

SILT (SM) 
 

GRAVEL (GP, GW) 
 

COBBLES  
(63-200mm) 
 BOULDERS 
(>200mm) 
 
SHELLS  
SHELL FRAGMENTS 
 
ROOTS 
 
FRACTURES 
 

12
 

14
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20
 

22
 

SP M MD 
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3.5

536884mE 
5242194mN 

W
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End as required at 1.8m in 
beach sand   

Pit G 

Location  

0.5m 

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

0.5m 

Approx. 3m AHD 

Excavator test pit  

4.5t Komatsu with 0.45m 
GP bucket with 4 teeth 

Glen Edwards 

30 July 2014 

30 July 2014 

W. C. Cromer 

W. C. Cromer 

Sout
h 

North 
0m 

0.5

1m 

1.5

2m 
0.5

SAND: dark grey to black; fine-
med grained 

M-W 

1m 1.52m 

Aeolian sand 

Beach sand SP W L SAND: brown-grey; >50% 
rounded siltstone clasts to 75mm  

Estimated in-situ 
CBR (%) 
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Moisture 
D = Dry   M = Moist     W = Wet 

V and  
H scale 

2.5

3

3.5

0.5m 

0.5m 
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Project – Maria Point access driveway 
Coordinates 

RL 

Datum 

Dimensions (m) 
Depth   1.8    Length  1.5    Width 0.6 

Exposure type 

Equipment 

Operator 

Date dug 

Date logged 

Logged by 

Checked by 

Materials 
Soil type, colour, plasticity or 

particle characteristics, secondary 
and minor components 

Notes  
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10
0  
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0  

40
0  

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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Vane 

 
 (kPa) 
 

Dynamic cone 
penetrometer 

 
(Blows per 
100mm) 

 

2  4  6  8  10
 

Strength 

Water level 

Water inflow 

Water outflow 

GNE = Groundwater not 
encountered 

Water 

Moisture 
D = Dry   M = Moist     W = Wet 

Penetration  
 

V and  
H scale 

1  2  3  4  

Refusal 

No resistance 

Graphic log key  
 

CLAY (CH, CL) 
 

SAND (SP) 
 

SILT (SM) 
 

GRAVEL (GP, GW) 
 

COBBLES  
(63-200mm) 
 BOULDERS 
(>200mm) 
 
SHELLS  
SHELL FRAGMENTS 
 
ROOTS 
 
FRACTURES 
 

12
 

14
 

16
 

18
 

20
 

22
 

SP D MD 

0.5

1

1.5

2

2.5

3

3.5

536879mE 
5242174mN 

W
at

er

End as required (slow digging) 
at 1.8m in B soil horizon (over 
Permian-age siltstone bedrock?) 

Pit H 

Location  

0.5m 

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

0.5m 

Approx. 5m AHD 

Excavator test pit  

4.5t Komatsu with 0.45m 
GP bucket with 4 teeth 

Glen Edwards 

30 July 2014 

30 July 2014 

W. C. Cromer 

W. C. Cromer 

West East 

0m 

0.5

1m 

1.5

2m 
0.5

Silty SAND: dark grey 

M<PL 

1m 1.52m 

Aeolian sand 

CL VSt-H Sandy CLAY: olive brown; low 
plasticity; occasional angular 
siltstone fragments to 0.1m 

 

Estimated in-situ 
CBR (%) 
 

8 3  12
 

50
 

17
 

23
 

29
 

34
 

40
 

45
 

SP D Silty SAND: grey; hardsetting 

SP Silty SAND: olive brown; 
hardsetting; trace clay; 
nonplastic to low plasticity 

Topsoil (A1 horizon)

Topsoil (A2 horizon)

Subsoil (B horizon) 

160 

G
N

E
 

16 

m 
V and  
H scale 

2.5 

3 

3.5 

0.5m 

0.5m 

16 

18 

m 

Moisture 
D = Dry   M = Moist     W = Wet 

V and  
H scale 

2.5

3

3.5

0.5m 

0.5m 

m 

2

2.5

3

3.5

0.5m 
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RL 

Datum 

Dimensions (m) 
Depth   2.0    Length  1.5    Width 0.6 

Exposure type 

Equipment 

Operator 

Date dug 

Date logged 

Logged by 

Checked by 

Materials 
Soil type, colour, plasticity or 

particle characteristics, secondary 
and minor components 

Notes  
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(kPa) 
 

25
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0  
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0  

40
0  

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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Vane 

 
 (kPa) 
 

Dynamic cone 
penetrometer 

 
(Blows per 
100mm) 

 

2  4  6  8  10
 

Strength 

Water level 

Water inflow 

Water outflow 

GNE = Groundwater not 
encountered 

Water 

Moisture 
D = Dry   M = Moist     W = Wet 

Penetration  
 

V and  
H scale 

1  2  3  4  

Refusal 

No resistance 

Graphic log key  
 

CLAY (CH, CL) 
 

SAND (SP) 
 

SILT (SM) 
 

GRAVEL (GP, GW) 
 

COBBLES  
(63-200mm) 
 BOULDERS 
(>200mm) 
 
SHELLS  
SHELL FRAGMENTS 
 
ROOTS 
 
FRACTURES 
 

12
 

14
 

16
 

18
 

20
 

22
 

SP D-M MD 

0.5

1

1.5

2

2.5

3

3.5

536867mE 
5242156mN 

W
at

er

End as required at 2.0m in 
Quaternary colluvium (over 
Permian-age siltstone bedrock?) 

Pit I 

Location  

0.5m 

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

0.5m 

Approx. 8m AHD 

Excavator test pit  

4.5t Komatsu with 0.45m 
GP bucket with 4 teeth 

Glen Edwards 

30 July 2014 

30 July 2014 

W. C. Cromer 

W. C. Cromer 

West East 

0m 

0.5

1m 

1.5

2m 
0.5

SAND: dark grey 

M<PL 

1m 1.52m 

CL VSt Gravelly CLAY, CLAY: grey 
brown; mod to high plasticity; 
gravel is angular siltstone 
fragments; occasional clasts to 
50mm 

 

Estimated in-situ 
CBR (%) 
 

8 3 12
 

50
 

17
 

23
 

29
 

34
 

40
 

45
 

SP Silty SAND: light yellowish grey; 
hardsetting 

SP 
loc 
GW 

Gravelly SAND: olive brown; 
trace clay; nonplastic to low 
plasticity 

Topsoil (A1 horizon)

Topsoil (A2 horizon)

Subsoil (B horizon) 

240 

D Fb-D 

D-M Fb-D-
VD 

Colluvium 

DCP refusal on 
clasts 

 

G
N

E
 

16 

m 
V and  
H scale 

2.5

3

3.5

0.5m 

0.5m 
16 

m 
V and  
H scale 

2.5 

3 

3.5 

0.5m 

0.5m 

16 

18 

m 

Moisture 
D = Dry   M = Moist     W = Wet 

V and  
H scale 

2.5

3

3.5

0.5m 

0.5m 

m 

2

2.5

3

3.5

0.5m 

GDA94 
537000mE 
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I 
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GDA94 
5242000mN M 

GDA94 
537000mN 

D 

Approx. metres 

GN 
500 0 
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RL 

Datum 

Dimensions (m) 
Depth   1.8    Length  1.5    Width 0.6 

Exposure type 

Equipment 

Operator 

Date dug 

Date logged 

Logged by 

Checked by 

Materials 
Soil type, colour, plasticity or 

particle characteristics, secondary 
and minor components 

Notes  
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0  
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0  

40
0  

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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(Blows per 
100mm) 
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Strength 

Water level 

Water inflow 

Water outflow 

GNE = Groundwater not 
encountered 

Water 

Moisture 
D = Dry   M = Moist     W = Wet 

Penetration  
 

V and  
H scale 

1  2  3  4  

Refusal 

No resistance 

Graphic log key  
 

CLAY (CH, CL) 
 

SAND (SP) 
 

SILT (SM) 
 

GRAVEL (GP, GW) 
 

COBBLES  
(63-200mm) 
 BOULDERS 
(>200mm) 
 
SHELLS  
SHELL FRAGMENTS 
 
ROOTS 
 
FRACTURES 
 

12
 

14
 

16
 

18
 

20
 

22
 

SP M MD 

0.5

1

1.5

2

2.5

3

3.5

536862mE 
5242145mN 

W
at

er

End as required at 1.8m (over 
Permian-age siltstone bedrock?) 

Pit J 

Location  

0.5m 

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

0.5m 

Approx. 11m AHD 

Excavator test pit  

4.5t Komatsu with 0.45m 
GP bucket with 4 teeth 

Glen Edwards 

30 July 2014 

30 July 2014 

W. C. Cromer 

W. C. Cromer 

West East 

0m 

0.5

1m 

1.5

2m 
0.5

Silty SAND: black 

M<PL 

1m 1.52m 

CH VSt Silty CLAY: olive brown; high 
plasticity; some sand increasing 
below 0.8m; gradational base 

 

Estimated in-situ 
CBR (%) 
 

8 3 12
 

50
 

17
 

23
 

29
 

34
 

40
 

45
 

CL 
SP 

Clayey SAND; locally silty 
SAND: olive brown; nonplastic 
to low plasticity near base 

Topsoil (A horizon) 

Subsoil (B horizon) 

Extremely 
weathered bedrock 
(CB horizon) 

160 

M Fb-D 

108kPa@0.4 

93kPa@0.6 

176kPa@0.8 

78kPa@1.0 

G
N

E
 

16 

18 

m 

Moisture 
D = Dry   M = Moist     W = Wet 

V and  
H scale 

2.5

3

3.5

0.5m 

0.5m 
16 

m 
V and  
H scale 

2.5

3

3.5

0.5m 

0.5m 
16 

m 
V and  
H scale 

2.5 

3 

3.5 

0.5m 

0.5m 

16 

18 

m 

Moisture 
D = Dry   M = Moist     W = Wet 

V and  
H scale 

2.5

3

3.5

0.5m 

0.5m 

m 

2

2.5

3

3.5

0.5m 

GDA94 
537000mE 

A 
B C E 

G 
H 
I 

J 
K 

L 

N 

O 

P 

Q 

R 
S 
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GDA94 
5242000mN M 

GDA94 
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D 

Approx. metres 

GN 
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(9kg hammer falling 510mm) 
 

Excavation log 
 
 

    Sheet 1 of 1     

Project – Maria Point access driveway 
Coordinates 

RL 

Datum 

Dimensions (m) 
Depth   0.9    Length  1.2    Width 0.6 

Exposure type 

Equipment 

Operator 

Date dug 

Date logged 

Logged by 

Checked by 

Materials 
Soil type, colour, plasticity or 

particle characteristics, secondary 
and minor components 

Notes  
 
 

Samples 
and tests 

m
et

re
s 

 

G
ra

ph
ic

 lo
g 

 

S
up

po
rt

 

Structure, 
geology and 
interpretation 

 

William C. Cromer Pty. Ltd.  Environmental, engineering and groundwater geologists  
http://www.williamccromer.com/  
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D
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ty
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Hand 
penetr-
ometer  

(kPa) 
 

25
 

50
 

10
0  

20
0  

40
0  

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)  
 

 

1  2  3  

U
S

C
S

  

m 

Shear 
Vane 

 
 (kPa) 
 

Dynamic cone 
penetrometer 

 
(Blows per 
100mm) 

 

2  4  6  8  10
 

Strength 

Water level 

Water inflow 

Water outflow 

GNE = Groundwater not 
encountered 

Water 

Moisture 
D = Dry   M = Moist     W = Wet 

Penetration  
 

V and  
H scale 

1  2  3  4  

Refusal 

No resistance 

Graphic log key  
 

CLAY (CH, CL) 
 

SAND (SP) 
 

SILT (SM) 
 

GRAVEL (GP, GW) 
 

COBBLES  
(63-200mm) 
 BOULDERS 
(>200mm) 
 
SHELLS  
SHELL FRAGMENTS 
 
ROOTS 
 
FRACTURES 
 

12
 

14
 

16
 

18
 

20
 

22
 

SP M-W L-MD 

0.5 

1 

1.5 

2 

2.5 

3 

3.5 

536835mE 
5242090mN 

W
at

er

Excavator refusal at 0.9m on 
Permian-age siltstone bedrock 

Pit K 

Location  

0.5m 

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

0.5m 

Approx. 18m AHD 

Excavator test pit  

4.5t Komatsu with 0.45m 
GP bucket with 4 teeth 

Glen Edwards 

30 July 2014 

30 July 2014 

W. C. Cromer 

W. C. Cromer 

West East 

0m 

0.5

1m 

1.5

2m 
0.5

Silty SAND: black; gradational 
base 

M>PL 

1m 1.52m 

CH S-F 
 

CLAY: olive grey-brown; high 
plasticity; trace gravel and sand 

 

Estimated in-situ 
CBR (%) 
 

8 3  12
 

50
 

17
 

23
 

29
 

34
 

40
 

45
 

Topsoil (A horizon) 

Subsoil (B horizon) 

Siltstone bedrock 

170 

44kPa@0.2 

60kPa@0.4 

200kPa@0.6 

130kPa@0.8 

G
N

E
 

SILTSTONE: yellowish grey 
brown; subhorizontal; mod 
fractured; slightly weathered 

St-Vst 
 

M<>PL 

16 

18 

m 

Moisture 
D = Dry   M = Moist     W = Wet 

V and  
H scale 

2.5 

3 

3.5 

0.5m 

0.5m 
16 

m 
V and  
H scale 

2.5 

3 

3.5 

0.5m 

0.5m 
16 

m 
V and  
H scale 

2.5

3

3.5

0.5m 

0.5m 

16 

18 

m 

Moisture 
D = Dry   M = Moist     W = Wet 

V and  
H scale 

2.5

3

3.5

0.5m 

0.5m 

m 

2
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3

3.5

0.5m 
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(9kg hammer falling 510mm) 
 

Excavation log 
 
 

    Sheet 1 of 1     

Project – Maria Point access driveway 
Coordinates 

RL 

Datum 

Dimensions (m) 
Depth   0.7    Length  1.2    Width 0.6 

Exposure type 

Equipment 

Operator 

Date dug 

Date logged 

Logged by 

Checked by 

Materials 
Soil type, colour, plasticity or 

particle characteristics, secondary 
and minor components 

Notes  
 
 

Samples 
and tests 

m
et

re
s 

 

G
ra

ph
ic

 lo
g 

 

S
up

po
rt

 

Structure, 
geology and 
interpretation 

 

William C. Cromer Pty. Ltd.  Environ mental, engineering and groundwater geologists  
http://www.williamccromer.com/  
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D
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ty
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de
x Hand 

penetr-
ometer  

(kPa) 
 

25
 

50
 

10
0  

20
0  

40
0  

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)  
 

 

1  2  3  

U
S

C
S

  

m 

Shear 
Vane 

 
 (kPa) 
 

Dynamic cone 
penetrometer 

 
(Blows per 
100mm) 

 

2  4  6  8  10
 

Strength 

Water level 

Water inflow 

Water outflow 

GNE = Groundwater not 
encountered 

Water 

Moisture 
D = Dry   M = Moist     W = Wet 

Penetration  
 

V and  
H scale 

1  2  3  4  

Refusal 

No resistance 

Graphic log key  
 

CLAY (CH, CL) 
 

SAND (SP) 
 

SILT (SM) 
 

GRAVEL (GP, GW) 
 

COBBLES  
(63-200mm) 
 BOULDERS 
(>200mm) 
 
SHELLS  
SHELL FRAGMENTS 
 
ROOTS 
 
FRACTURES 
 

12
 

14
 

16
 

18
 

20
 

22
 

SP M Fb-F 

0.5

1

1.5

2

2.5

3

3.5

536808mE 
5242042mN 

W
at

er

Excavator refusal at 0.7m on 
Permian-age siltstone bedrock 

Pit L 

Location  

0.5m 

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

0.5m 

Approx. 20m AHD 

Excavator test pit  

4.5t Komatsu with 0.45m 
GP bucket with 4 teeth 

Glen Edwards 

30 July 2014 

30 July 2014 

W. C. Cromer 

W. C. Cromer 

West East 

0m 

0.5

1m 

1.5

2m 
0.5

Sandy SILT: dark grey;  

M<>PL 

1m 1.52m 

CH 
GC 

VSt CLAY: grey brown; high 
plasticity; some gravel and sand 

Topsoil (A horizon) 

Subsoil (B horizon) 

Siltstone bedrock 

130 

G
N

E
 

SILTSTONE: yellowish grey 
brown; subhorizontal; mod 
fractured; mod weathered 

16 

18 

m 

Moisture 
D = Dry   M = Moist     W = Wet 

V and  
H scale 

2.5

3

3.5

0.5m 

0.5m 
16 

m 
V and  
H scale 

2.5

3

3.5

0.5m 

0.5m 
16 

m 
V and  
H scale 

2.5 

3 

3.5 

0.5m 

0.5m 

16 

18 

m 

Moisture 
D = Dry   M = Moist     W = Wet 

V and  
H scale 

2.5

3

3.5

0.5m 

0.5m 

m 

2

2.5

3

3.5

0.5m 

GDA94 
537000mE 
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Approx. metres 
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(9kg hammer falling 510mm) 
 

Excavation log 
 
 

    Sheet 1 of 1     

Project – Maria Point access driveway 
Coordinates 

RL 

Datum 

Dimensions (m) 
Depth   1.0    Length  1.2    Width 0.6 

Exposure type 

Equipment 

Operator 

Date dug 

Date logged 

Logged by 

Checked by 

Materials 
Soil type, colour, plasticity or 

particle characteristics, secondary 
and minor components 

Notes  
 
 

Samples 
and tests 

m
et

re
s 

 

G
ra

ph
ic

 lo
g 

 

S
up

po
rt

 

Structure, 
geology and 
interpretation 

 

William  C. Cromer Pty. Ltd.  Environmental, engineering and groundwater geologists  
http://www.williamccromer.com/  
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D
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ty
 in

de
x Hand 

penetr-
ometer  

(kPa) 
 

25
 

50
 

10
0  

20
0  

40
0  

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)  
 

 

1  2  3  

U
S

C
S

  

m 

Shear 
Vane 

 
 (kPa) 
 

Dynamic cone 
penetrometer 

 
(Blows per 
100mm) 

 

2  4  6  8  10
 

Strength 

Water level 

Water inflow 

Water outflow 

GNE = Groundwater not 
encountered 

Water 

Moisture 
D = Dry   M = Moist     W = Wet 

Penetration  
 

V and  
H scale 

1  2  3  4  

Refusal 

No resistance 

Graphic log key  
 

CLAY (CH, CL) 
 

SAND (SP) 
 

SILT (SM) 
 

GRAVEL (GP, GW) 
 

COBBLES  
(63-200mm) 
 BOULDERS 
(>200mm) 
 
SHELLS  
SHELL FRAGMENTS 
 
ROOTS 
 
FRACTURES 
 

12
 

14
 

16
 

18
 

20
 

22
 

SP D Fb 

0.5

1

1.5

2

2.5

3

3.5

536766mE 
5242001mN 

W
at

er

Excavator refusal at 1.0m on 
stepped Permian-age siltstone 
bedrock 

Pit M 

Location  

0.5m 

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

0.5m 

Approx. 21m AHD 

Excavator test pit  

4.5t Komatsu with 0.45m 
GP bucket with 4 teeth 

Glen Edwards 

30 July 2014 

30 July 2014 

W. C. Cromer 

W. C. Cromer 

West East 

0m 

0.5

1m 

1.5

2m 
0.5

Sandy SILT: grey brown;  

M<>PL 

1m 1.52m 

GC VSt Gravelly CLAY: brown; mod 
plasticity 

Topsoil (A1 horizon)

Subsoil (B horizon) 

Siltstone bedrock 

130 

G
N

E
 

SILTSTONE: yellowish grey 
brown; subhorizontal; mod 
fractured; mod weathered 

GM D Fb-D Silty GRAVEL: grey;  Topsoil (A2 horizon)

DCP refusal on 
pebble 

 

 

Estimated in-situ 
CBR (%) 
 

8 3 12
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29
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40
 

45
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18 

m 

Moisture 
D = Dry   M = Moist     W = Wet 

V and  
H scale 

2.5

3

3.5

0.5m 

0.5m 
16 

m 
V and  
H scale 

2.5

3

3.5

0.5m 

0.5m 
16 

m 
V and  
H scale 

2.5 

3 

3.5 

0.5m 

0.5m 

16 

18 

m 

Moisture 
D = Dry   M = Moist     W = Wet 

V and  
H scale 

2.5

3

3.5

0.5m 

0.5m 

m 

2
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3.5

0.5m 
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537000mE 
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Approx. metres 

GN 
500 0 



                         Maria Point Pty Ltd: Proposed access road, Rifle Range Road to Maria Point, SE Tasmania 
                           Geotechnical report   14 August 2014 
 

 

 

Hobart, Tasmania, Australia 

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

36 

(9kg hammer falling 510mm) 
 

Excavation log 
 
 

    Sheet 1 of 1     

Project – Maria Point access driveway 
Coordinates 

RL 

Datum 

Dimensions (m) 
Depth   1.0    Length  1.2    Width 0.6 

Exposure type 

Equipment 

Operator 

Date dug 

Date logged 

Logged by 

Checked by 

Materials 
Soil type, colour, plasticity or 

particle characteristics, secondary 
and minor components 

Notes  
 
 

Samples 
and tests 

m
et

re
s 

 

G
ra

ph
ic

 lo
g 

 

S
up

po
rt

 

Structure, 
geology and 
interpretation 

 

William C. Cromer Pty. Ltd.  Environmental, engineering and groundwater geologists  
http://www.williamccromer.com/  
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Hand 
penetr-
ometer  

(kPa) 
 

25
 

50
 

10
0  

20
0  

40
0  

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)  
 

 

1  2  3  

U
S

C
S

  

m 

Shear 
Vane 

 
 (kPa) 
 

Dynamic cone 
penetrometer 

 
(Blows per 
100mm) 

 

2  4  6  8  10
 

Strength 

Water level 

Water inflow 

Water outflow 

GNE = Groundwater not 
encountered 

Water 

Moisture 
D = Dry   M = Moist     W = Wet 

Penetration  
 

V and  
H scale 

1  2  3  4  

Refusal 

No resistance 

Graphic log key  
 

CLAY (CH, CL) 
 

SAND (SP) 
 

SILT (SM) 
 

GRAVEL (GP, GW) 
 

COBBLES  
(63-200mm) 
 BOULDERS 
(>200mm) 
 
SHELLS  
SHELL FRAGMENTS 
 
ROOTS 
 
FRACTURES 
 

12
 

14
 

16
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20
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SP D Fb 

0.5 

1 

1.5 

2 

2.5 

3 

3.5 

536726mE 
5242961mN 

W
at

er

Excavator refusal at 1.0m on 
stepped Permian-age siltstone 
bedrock 

Pit N 

Location  

0.5m 

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

0.5m 

Approx. 23m AHD 

Excavator test pit  

4.5t Komatsu with 0.45m 
GP bucket with 4 teeth 

Glen Edwards 

30 July 2014 

30 July 2014 

W. C. Cromer 

W. C. Cromer 

West East 

0m 

0.5

1m 

1.5

2m 
0.5

Sandy SILT: grey brown;  

M<>PL 

1m 1.52m 

GC 

VSt Gravelly CLAY: brown; mod 
plasticity 

Topsoil (A1 horizon)

Subsoil (B horizon) 

Siltstone bedrock 

130 

G
N

E
 

SILTSTONE: yellowish grey 
brown; subhorizontal; mod 
fractured; mod weathered 

GM D Fb-D Silty GRAVEL: grey;  Topsoil (A2 horizon)

16 

18 

m 

Moisture 
D = Dry   M = Moist     W = Wet 

V and  
H scale 

2.5 

3 

3.5 

0.5m 

0.5m 
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m 
V and  
H scale 

2.5 

3 

3.5 

0.5m 

0.5m 
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V and  
H scale 
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0.5m 

0.5m 
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V and  
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(9kg hammer falling 510mm) 
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Project – Maria Point access driveway 
Coordinates 

RL 

Datum 

Dimensions (m) 
Depth   1.0    Length  1.2    Width 0.6 

Exposure type 

Equipment 

Operator 

Date dug 

Date logged 

Logged by 

Checked by 

Materials 
Soil type, colour, plasticity or 

particle characteristics, secondary 
and minor components 

Notes  
 
 

Samples 
and tests 

m
et

re
s 

 

G
ra

ph
ic

 lo
g 

 

S
up
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rt

 

Structure, 
geology and 
interpretation 

 

William C. Cromer Pty. Ltd.  Environmental, engineering and groundwater geologists  
http://www.williamccromer.com/  
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 in
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x Hand 

penetr-
ometer  

(kPa) 
 

25
 

50
 

10
0  

20
0  

40
0  

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); 
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Dimensions (m) 
Depth   1.2    Length  1.2    Width 0.6 
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William C. Cromer Pty. Ltd.  Environmental, engineering and groundwater geologists  
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16 

18 

GDA94 

R
L

 

D
ep

th
  

 P
en

et
ra

tio
n 

 M
oi

st
ur

e 
co

nd
iti

on
 

C
on

si
st

en
cy

 
D

en
si

ty
 in

de
x 

 

Hand 
penetr-
ometer  

(kPa) 
 

25
 

50
 

10
0  

20
0  

40
0  

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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GP bucket with 4 teeth 

Glen Edwards 

31 July 2014 

31 July 2014 

W. C. Cromer 

W. C. Cromer 

West East 

0m 

0.5

1m 

1.5

2m 
0.51m 1.52m 

Fill 
 

Siltstone bedrock 

G
N

E
 

SILTSTONE: yellowish grey 
brown; subhorizontal; mod 
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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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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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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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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. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Test pit A 

Test pit A 

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 80.  The rocks form the bedrock of the Maria Point peninsula, and are generally slightly weathered, 
moderately fractured, and high strength. 

Test pit B 
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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.  
  

Test pit D 

Test pit E 

Siltstone bedrock on 
shore platform 

Test pit F 
Test pit G 

Test pit H 

Test pit I Test pit J 
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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. 
  

Test pit D 

Test pit E 

Test pit F 

Test pit G 

Test pit H 

Test pit F 

Test pit G 
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Plate 7 (above).  View N showing subhorizontal Permian-age siltstones 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.  
  

Test pit J 
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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 geology8 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 80 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, R and S. 
 
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, I 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, I 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 reactivity9. 
 
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/l00mm) 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 watercourse10, 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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Section 2 
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. 
 

                                                                                                                                                                        
10 Watercourse 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. 

Table 7.1 Correlations between soil strength testing results and CBR values    
    

Table 7.2 Typical values for California Bearing Ratio (CBR)        
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Section 1

Sections 2 and 3

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       

Section 1 

Sections 2 and 3
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7.6 Groundwater 
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. 
 
 
7.7 Slope stability 
Landslide risk 
See Attachment 8 for a Landslide Risk Management assessment of Section 2 of the study 
strip. 

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 angle.      
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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 
– 260 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 but leaves exposed the coarser sand topsoil will permit the batter angle to be relaxed to 
about 340.     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

18887 

30216 

Figur e 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/ 

GN 

Approx. km 

0 1 
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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 0 range (3:1 to 2:1 horizontal:vertical).     
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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)11. 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. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                           
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 

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 
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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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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 
band13, 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 landslide14. 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. 
14It 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.  

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 
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sand and silty sand on 20 – 280 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, active15 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.  
 
                                                           
15An 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. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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. 
 
 

Table 8.2   Post -development frequency, consequence and risk assessment for 
Scenarios 1 ands 2 shown in Figure 8.4 
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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 216. 
 
 

 
. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                           
16 In 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.   

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. 
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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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Siltstone and sandstone bedrock 

Aeolian sand 
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Quaternary 

Beach shingle 

In-situ soil profile 
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Test pit I 

Test pit F 

Test pit G 

Scenario 1 

Scenario 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 
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Figure 8.4 Landslide scenarios in Section 2 for Landslide Risk Management 
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Figure 8. 5   Descriptive terminology for likelihood and consequences to property used in Table 8.2   
Reproduced without amendment from AGS (2007c).  Practice Notes Guidelines for Landslide Risk Management.  
Australian Geomechanics Vol 42 No 1 March 2007 
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Attachment 9 
(3 pages) 

Examples of good and poor hillside engineering pract ices 
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