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Important Notes 
Report Distribution 
This report has been prepared by William C Cromer Pty Ltd (WCCPL) for use by stakeholders 
(including regulators, developers, designers and architects, engineers, contractors, builders, 
building surveyors and owner-occupiers) involved with the residential development of the 
property named above. It is to be used only  to assist in managing any existing or potential 
geotechnical issues relating to the site and its development. 
This report requires certification via a Form 55 certificate for WCCPL to validate its contents. 
It is a condition of certification of this report that all relevant stakeholders are provided with a 
copy. 
 
Permission is hereby given by William C. Cromer as author, and the client, for this report to be 
copied and distributed to stakeholders, but only if it is reproduced in colour, and only 
distributed in full.  No responsibility is otherwise taken for the contents.   
 
This report may contain new geotechnical information. WCCPL may submit hard or electronic 
copies of it to Mineral Resources Tasmania to enhance the geotechnical database of Tasmania, 
and may upload it to his website www.williamccromer.com.  The local planning or building 
authority is encouraged to make this report (or a reference to it) available on line. 
 

Footings and foundations 
In this report, foundations are (usually) natural materials into which man-made footings are 
placed to support man-made structures. 
 
Limitations of this geotechnical report 
Site investigations for geotechnical reports usually but not always involve digging test holes 
and taking samples, at locations thought appropriate based on site conditions and general 
experience.  The reports only apply to the tested part(s) of the site, and if not specifically 
stated otherwise, results should not be extrapolated to untested areas. 
 
The main aim of the investigations is to reasonably determine the nature of and variability in 
subsurface conditions at the time of inspection.  The number and location of test sites, and the 
number and types of tests done and samples collected, will vary from site to site. Subsurface 
conditions may change laterally and vertically between test sites, so discrepancies may occur 
between what is described in the reports, and what is exposed by subsequent excavations. No 
responsibility is therefore accepted for (a) any differences between what is reported, and 
actual site and soil conditions for parts of an investigation site not assessed at the time of 
inspection, and (b) subsequent activities on site by others, and/or climate variability (eg 
rainfall), which may alter subsurface conditions at the sites from those assessed at the time of 
inspection. 
 
To the extent permitted by law, WCCPL (including its employees and consultants) excludes all 
liability to any person for any consequences, including but not limited to all losses, damages, 
costs, expenses and any other compensation, arising directly or indirectly from using this 
document (in part or in whole) and any information or material contained in it. 

 

 
Cover 
View southwest and slightly uphill past the proposed house site (left centre) on 117 Coningham 
Road. 
Photo: Bill Cromer, 2 June 2022. 
 
 
Refer to this report as 
Cromer, W. C. (2024).  Geotechnical summary, site classification and wind classification, 
proposed visitor accommodation at 117 Coningham Road, Coningham.  Unpublished report for 
M. Trendall by William C. Cromer Pty. Ltd., 7 September 2024. 
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SUMMARY STATEMENTS 
 

Geotechnical risk 
Geotechnical risks to property for proposed visitor accommodation (a new house1) at 117 
Coningham Road, Coningham range from Low and Very Low.  

To maintain the risk levels during and after residential development a range of risk treatments is 
recommended. 

 
 
 

AS2870 Site Classification 
In accordance with Australian Standard 2870 (2011) Residential slabs and footings the area 
abcd in Attachment 2 on 117 Coningham Road, Coningham is classed as Class S provided all 
house footings extend below the soil profile.  See Attachment 4 for important details. 

Site works subsequent to the date of investigation in this report may alter this classification. 

 

 

AS4055 Wind Classification 
In accordance with Australian Standard 4055 (2021) Wind loads for housing, the following wind load 
classification is made for 117 Coningham Road, Coningham: 

 
Wind Region A 
Terrain Category classification TC2.5 
Topographic classification T1 
Shielding classification PS 
Wind classification N2 
Max. Design Gust Wind Speed 26m/s [Serviceability limit state (Vh, s)] 
 40m/s [Ultimate limit state (Vh, u)] 
 
 
 

 
W. C. Cromer 
Principal 
 
7 September 2024 
 
 
 
 
 
 
 
 
 
 

 
1 The term “house” in this report means a dwelling for Visitor Accommodation. 
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This report is and must remain accompanied by the following Attachments 
 
Attachment 1. Maps (5 pages) 

Map 1.1 Cadastre 
Map 1.2 Aerial imagery 
Map 1.3 Published geology 
Map 1.4 Hillshading 

 
Attachment 2. Site sketch showing test pit locations, and the area abcd to which the AS2870  

site classification in Attachment 4 applies (2 pages) 
 
Attachment 3. Photographs of test pits C, D, E and F (5 pages) 
 
Attachment 4. Interpretation of site geology and soils, AS2870 site classification and  

Notes for Stakeholders (9 pages) 
 
Attachment 5. Summary of geotechnical issues, risks and consequences to development site, and 

suggested risk treatment practices (2 pages) 
Terminology used in geotechnical risk assessment (1 page), and 
Examples of good and poor hillside engineering practices (2 pages) 

 
Stakeholders (including regulators, developers, designers and architects, engineers, 
contractors, builders, building surveyors and owner-occupiers) are encouraged to read this 
report. 
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Attachment 1 
(5 pages including this page) 

 
Maps 

Map 1.1 Cadastre 
Map 1.2 Aerial imagery 
Map 1.3 Published geology 
Map 1.4 Hillshading 
 

Sources: http://maps.thelist.tas.gov.au; Mineral Resources Tasmania 
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Map 1.1 
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521700mE 

Approx. metres 

Grid North 

100 0 

117 Coningham Road 

North West Bay 

Cadastre 
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Map 1.2 
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Aerial imagery 
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Map 1.3 

GDA94 
5231000mN 

GDA94 
521700mE 

Approx. metres 

Grid North 

100 0 

117 Coningham Road 

North West Bay 

Published geology 
Calver, C. R. 2007 (compiler). Digital Geological  Atlas 
1:25,000 Series. Sheet 5223. Blackmans Bay. Mineral 
Resources Tasmania 
Key to colours 
Blue = Permian-age sedimentary rocks (sandstone, 
siltstone); Green = Triassic-age sedimentary rocks 
(sandstone, siltstone). Black line = geological fault. 

 
 

Published geology 
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Map 1.4 
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Attachment 2 
(2 pages including this page) 

 
Site sketch showing test pit locations, and the area abcd to which the AS2870  

site classification in Attachment 4 applies 
Source for site sketch: 1+2Architecture 

Test pits C – G were mainly for AS2870 house site classification, and  
pits A and B were mainly for AS/NZS1547 wastewater assessment 
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Test pit B 

Test pit C 

Test pit E 

Test pit D 

Test pit A 

Test pit F 

Test pit G 
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Attachment 3 
(5 pages including this page) 

 
Photographs of test pits C, D, E and F 

 
 

There are three photos on a single page for each test pit. The main photo shows the soil profile in the test pit, a 
second inset photo shows the location of the test pit relative to site features, and a third inset photo shows the 

materials excavated from the test pit. 
The name “Quinn” on the blackboard at each test pit refers to a former owner of the property, for which the 

original June 2022 site investigations were done. 
The scale in the photos is graduated into red- and black-numbered segments each one metre long.  

The numbers are decimetres. 
See Table 4.1 in Attachment 4 for descriptions of Layers 1, 2, 3, etc in summary test pit logs. 
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Layer 1 (A1 horizon topsoil) 

Layer 2 (A2 horizon topsoil) 

Layer 3 (B horizon subsoil) 
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Layer 1 (A1 horizon topsoil) 

Layer 2 (A2 horizon topsoil) 

Layer 4 (CB horizon 
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Layer 1 (A1 horizon topsoil) 

Layer 2 (A2 horizon topsoil) 

Layer 4 (CB horizon 
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Layer 1 (A1 horizon topsoil) 

Layer 2 (A2 horizon topsoil) 

Layer 3 (B horizon subsoil) 
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Attachment 4 
(9 pages including this page) 

 
Interpretation of site geology and soils, AS2870 site classification, and  

Notes for Stakeholders 
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4.1 Site geology 
4.1.1 Published geology 

Published geological maps2 of the district shows the property and environs underlain mostly by 
Triassic-age sedimentary rocks (principally sandstone and siltstone; coloured green on the 
Published Geology map in Attachment 1). A small section in the southwest corner is shown as 
underlain by Permian-age sedimentary rocks (coloured blue), faulted against the Triassic rocks. 

4.1.2 Observed geology 

No bedrock exposures occur on the property, but nearby, excellent exposures of sandstone and 
siltstone inferred to be both Permian and Triassic in age occur in the 8 – 10m high sea cliffs. 
The near-vertical fault separating the two ages of bedrock is well exposed in the cliff. 

Material interpreted as extremely weathered to highly weathered sandstone and claystone 
bedrock (Table 4.1) was exposed in all but one of the seven test pits dug for coastal 
vulnerability and on-site wastewater assessments3. 

The bedrock is variably weathered: in pits D, E and G it was extremely weathered to silty and/or 
clayey sand (SC, CL; Layer 4 in Table 4.1). 

 

4.2 Soils 
4.2.1 Texture and thickness 
Soils across the property are duplex (two-layered), comprising: 

• A1 and A2 horizons (topsoil; Layers 1 and 2 in Table 4.1; present in all seven pits) 
SAND (SP): dark grey; 0 – 0.45m thick 
SAND (SP): light grey; 0.1 – 0.2m thick 
 

• B horizon (subsoil; Layer 3; present in 4 of seven pits) 
Silty CLAY (CH): olive brown, light grey and orange; 0.3 – 0.5m thick 

 
 
4.2.2 Soil reactivity4 
To assess potential ground surface movement from reactive clayey materials, and to assist in 
site classification in terms of AS2870:2011 Residential slabs and footings, undisturbed clayey 
samples from the Layer 3 B horizons in test pits C and F were tested5 for their shrink swell 
indices (Iss).  

 
2Calver, C.R. 2007 (compiler). Digital Geological Atlas 1:25 000 Scale Series. Sheet 5223. Blackmans Bay. Mineral 
Resources Tasmania. 
3 Reported separately. See Cromer, W. C. (2024).  Waterway and Coastal Protection, and Coastal Erosion Report, 
proposed new house, 117 Coningham Road, Coningham.  Unpublished report for M. Trendall by William C. Cromer 
Pty. Ltd., 25 June 2024, and Cromer, W. C. (2024).  Site and Soil Evaluation Report, and System Design for On-site 
Wastewater Management, proposed new house, 117 Coningham Road, Coningham. Unpublished report for M. 
Trendall by William C. Cromer Pty. Ltd., 28 June 2024. 
4 Reactive materials contain clays which shrink and swell in volume when their moisture content decreases or 
increases respectively. 
5 Although William C. Cromer Pty. Ltd. is not NATA registered, testing is performed essentially in accordance with 
AS1289.7.1.1-1998.  Methods of testing soils for engineering purposes.  Method 7.1.1.  Soil reactivity tests – 
Determination of the shrinkage index of a soil – Shrink-swell index.  Standards Australia.  From the Shrink-Swell 
index, the maximum ground surface movement can be estimated, and hence the site classification. Reactivity 
testing assists in site classification in accordance with AS2870:2011 Residential slabs and footings. 
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Table 4.1. Summary of  test pits (Quinn & Risbey were the owners at the time the June 2022 site 
investigations were done). 
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20 Iss values of 2.6% and 1.2% from pits C and F respectively were obtained. These are low 
values so that ground surface movements from future possible soil moisture changes are 
unlikely to be significant. 

Assume the Layer 3 subsoils exhibit Iss in the range 1 – 3%. Applying this range to all seven 
test pits (assuming Layers 1 and 2 are nonreactive, and Layer 4 where it occurs has Iss = 
0.5%), the following ground surface movements (Ys) are estimated, with corresponding AS2870 
site classifications: 

Test pit A: Ys = 5 – 20mm; Class S – M 
Test pit B: Ys = 0mm; Class S 
Test pit C: Ys = 5 – 10mm; Class S 
Test pit D: Ys = 5mm; Class S 
Test pit E: Ys = 5mm; Class S 
Test pit F: Ys = 5 – 15mm; Class S 
Test pit G: Ys = 0mm; Class S 

 

4.2.3 Soil dispersion 

Selected samples of Layer 2 topsoil and Layer 3 subsoil were tested for dispersion. The topsoil 
is nondispersive (Emerson Class 7) and the Layer 3 subsoil is moderately-strongly dispersive 
(Emerson Classes 1 and 2). 

 
 
4.3 Fill 
No fill was observed on site, apart from a pile of loose sandstone boulders near the north 
northwestern boundary. 
 
 
4.4 Bearing capacities of materials 
 
A dynamic cone penetrometer (DCP) profile was done next to each of test pits A – F to attempt 
to assess the strength of soil.  

The testing was done when soils were reasonably dry. Soil strength may decrease with 
increasing moisture content. 

Profiles plotting hammer blows/100mm vs depth are presented in Figure 4.1. Published 
correlations between the DCP results and the soil property of allowable bearing capacity 
(“ABC”) are presented in Table 4.2.  

• The Layer 1 and 2 topsoil in all cases is of low strength, with DCP blows/100mm in the 
range 1 – 2 (ABC <100kPa). 

• Strength generally (but not always) increases in the Layer 3 subsoil, with DCP 
blows/100mm typically in the 8 – 16 range (ABC 200 – 400kPa) 

ABC more than about 100kPa is generally sufficient to support a house6. House footings should 
be placed beneath the Layer 1, 2 and 3 materials. 

 
6 Section 2.4.5 of AS2870  2011 Residential slabs and footings states: 
“Determination of adequate bearing capacity shall be considered as follows:  

(a) The design bearing capacity at foundation level shall be not less than 100 kPa for strip and pad footings 
and under the edge footings of footing slabs without tie bars between the edge footing and slab.”  

(b) “(b)  The design bearing capacity at foundation level shall not be less than 50 kPa under all beams and slab 
panels and support thickenings for slab construction.   

Determination of bearing capacity shall consider the weakest state of the foundation under normal site conditions. 
Local knowledge shall be used where available.” 
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4.5 Groundwater 
 
4.5.1 Temporary groundwater conditions 
At the time of investigation, no shallow subsurface water was encountered in test pits.   
 
Temporary shallow groundwater may be present in the soil profile after heavy rain. 
 
4.5.2 Permanent groundwater 
Permanent groundwater is expected to exist in fractured bedrock beneath the property and 
throughout the area, but at depths which will not affect residential subdivision. 
 
 
 
4.6 Slope stability 
There are no indications of slope instability on the property, and none is expected given the low 
slope angles and shallow presence of relatively stable bedrock. 

Figure  4.1  DCP profiles next to test pits A – F.  See Figure 4.2 for published correlations between 
DCP values and  some soil properties. 

The Dynamic Cone 
Penetrometer (DCP) Test is a 
standard method of assessing 

the strengths of subsurface 
materials.  A steel hammer 
weighing 9kg falls 510mm 

down a steel rod onto a stop, 
driving the rod (with a 20mm 
diameter steel cone tip) into 
the ground.  The number of 
hammer blows to penetrate 

each 100mm of depth is 
recorded. The method is 
described in Australian 

Standard AS 1289.6.3.2 – 1997 
Method 6.3.2: Soil strength 

and consolidation tests – 
Determination of the 

penetration resistance of a soil 
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22 There is a high likelihood of rockfalls/slumping on the adjacent sandstone/siltstone sea cliffs, 
but the cliffs are 10m away from the seaward property boundary, and the rate of coastal 
recession (including the possible effects of a rise in sea level of a metre or so by 2100,) is 
estimated to be about 1m/century7.  Accordingly, the land is judged to be at very low risk of 
instability, and no management plan is required to address it. 

 
 
 
 

Blows/              
100mm 

Allowable 
bearing 
capacity 
(kPa) Note 

1 

Typical material 

<=1 <=50 Very soft to soft clays, very loose sands 

1 – 2 50 – 100 Firm clays, loose sands 

2 – 5 100 – 200 Stiff clays, medium dense sands 

6 – 9 200 – 400 Very stiff clays, medium dense to dense sands 

>=10 >400 Hard clays, dense to very dense sands 
      

   
Reference: Look, B. (2014). Handbook of Geotechnical Investigation and Design Tables 
(2nd edition). CRC Press. The Netherlands. Table 5.15. The Table applies to shallow 
footings. Factor of Safety =3. For high and low plasticity clays the allowable bearing 
capacity may be lower and higher, respectively. 
   
Notes 
1.  Allowable bearing capacity (ABC) is the Ultimate bearing capacity divided 
by a factor of safety (in the case of this Table, 3).  Ultimate bearing capacity is 
the maximum average contact pressure between the soil and the footing 
which would not produce shear failure in the soil.  In tis report it is assumed 
that  ABC used here is the same as Design Bearing Capacity as defined in 
Section 1.8.14 of AS2870  2011 Residential slabs and footings: “The maximum 
bearing capacity that can be sustained by the foundation from the proposed 
footing system under service loads over the design range of soil moisture 
conditions.”   
2.  Practitioners may prefer other published or unpublished correlations to 
those shown in this Table. 

 
 

 
4.7 AS2870 site classification 
In accordance with Australian Standard 2870 (2011) Residential slabs and footings the area 
abcd in Attachment 2 is classed as Class S provided all house footings are founded in Layers 
4, 5, or 6 (Table 4.1) beneath the Layer 3 subsoil (where it exists). 

If major site works occur on site this classification may need to be changed. 

 
 
 
 
 

 
7 Cromer, W. C. and Sharples, C. (2024).  Waterway and Coastal Protection, and Coastal Erosion Report, proposed 
Visitor Accommodation, 117 Coningham Road, Coningham.  Unpublished report for M. Trendall by William C. 
Cromer Pty. Ltd., 7 September 2024. 

Table 4.2. Published correlations between DCP values and  some soil 
properties. 
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4.8 Notes for stakeholders8 
4.8.1 Variability of subsurface conditions 

Expect some but not significant variability in subsurface conditions at and near the proposed 
house site. 

If significant variability is encountered, WCC should be immediately contacted for advice. 

 
4.8. 2 Footings 

House footings should avoid bearing on Layers 1, 2 and 3. 

 
4.8.3 Excavations 

As a general comment, it is preferable to minimise the depth of cut and fill, as shown in the 
hillside construction examples in Attachment 5.  

 

4.8.4 Use of fill 

On-site Layers 1 – 4 may be used as fill, but not to support weight-bearing loads unless of 
suitable nature and appropriately placed as controlled (structural) fill in an engineering sense9. 

 

4.8.5 Drainage 

All roof and hardstand runoff should be piped away from the house and the adjacent 
wastewater land application area.  

 

4.8.6 Good and poor hillside construction practices 

Stakeholders are advised to read the AGS Geoguides10, and in particular, the examples 
provided for good and bad hillside construction methods.  The latter, and a geoguide on 
retaining walls, are included here as Attachment 5. 

 

4.9 Geotechnical risk assessment 
Table 4.3 assesses the proposed development of this property against a range of geotechnical 
issues, and where appropriate recommends treatment (management) of the associated risks. 

The listed treatments are not necessarily exhaustive.  Other treatments which achieve the same 
or better results may also be appropriate, separately or in combination with those listed. 

 

 

 

 
8 Stakeholders may include regulators, developers, designers and architects, engineers, contractors, builders, 
building surveyors and owner-occupiers, who should have read the Important Notes on page 2 of this report. 
9 See AS2870:2011 Residential slabs and footings, and AS3798:2007 Guidelines on earthworks for commercial and 
residential developments. 
10 AGS (2007e). The Australian Geoguides for Slope Management and Maintenance.  Australian Geomechanics Vol 
42 No 1 March 2007 
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Table 4.3. Geotechnical issues, risks and treatments for residential development on this property. 
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Table 4.3 (continued). Geotechnical issues, risks and treatments for residential development on this 
property. 
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Attachment 5 
(6 pages including this page) 

 
Some AGS guidelines for hillside construction (1 page) 

 
AGS Geoguide LR8 illustrating good and poor hillside engineering practices (2 pages) 

 
AGS Geoguide LR6 Retaining walls (2 pages) 
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28 Good and poor hillside construction practices 
 

 AGS Geoguide LR8 (Construction Practice) 
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