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Refer to this Report As 

Enviro-Tech Consultants Pty. Ltd. 2026. Geotechnical Site Investigation Report for a Proposed Visitor 
Accommodation, 4571 Bruny Island - Main Road.  Unpublished report for Nic Danger by Enviro-Tech 
Consultants Pty. Ltd., 01/05/2026. 

 

Report Distribution 

This report has been prepared by Enviro-Tech Consultants Pty. Ltd. (Envirotech) for use by parties involved in 
the proposed development of the property named above.  

Permission is hereby given by Envirotech and the client, for this report to be copied and distributed to 
interested parties, but only if it is reproduced in colour, and only distributed in full. No responsibility is 
otherwise taken for the contents. 

 

Limitations of this report  

In some cases, variations in actual Site conditions may exist between subsurface investigation boreholes.  This 
report only applies to the tested parts of the Site at the Site of testing, and if not specifically stated otherwise, 
results should not be interpreted beyond the tested areas.   

The Site investigation is based on the observed and tested soil conditions relevant to the inspection date and 
provided design plans (building footprints presented in Attachment A). Any Site works conducted outside the 
scope of the provided Site plans have not been assessed.   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 any difference in what is 
reported, and actual Site and soil conditions for parts of the investigation Site which were not assessed at the 
time of inspection. 

This report has been prepared based on provided plans detailed herein.  Should there be any significant 
changes to these plans, then this report should not be used without further consultation which may include 
drilling new investigation holes to cover the revised building footprint.  This report should not be applied to any 
project other than indicated herein. 

No responsibility is accepted for subsequent works carried out which deviate from the Site plans provided or 
activities onsite or through climate variability including but not limited to placement of fill, uncontrolled 
earthworks, altered drainage conditions or changes in groundwater levels.  

Footing exposure classification is presented on a layer-by-layer basis. In practice, some layers may be 
removed during excavation or replaced as part of site cuts and fills, while others may be incorporated within 
the building envelope. The information should therefore be regarded as guidance only, and the designer must 
assess the actual founding conditions and make the final determination of concrete strength, curing and cover 
requirements. 

At the time of construction, if conditions exist which differ from those described in this report, it is 
recommended that the base of all footing excavations be inspected to ensure that the founding medium meets 
that requirement referenced herein or stipulated by an engineer before any footings are poured.    
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Site Investigation  
The Site investigation is summarised in Table 1. 

Table 1 Summary of Site Investigation 
Client Nic Danger 

Project Address 4571 Bruny Island - Main Road  

Council Kingborough 

Planning Scheme Interim Planning Scheme 

Inundation, Erosion or Landslip 

Overlays 
None 

Proposed Visitor Accommodation 

Investigation 
Fieldwork was carried out by an Engineering Geologist on the 

1/5/2026 

Site Topography 

The broader Site slopes approximately 18% to the north, while local 

bench areas surrounding the visitor accommodation range from 

approximately 8° to 13° 

Site Drainage The Site receives overland flow runoff directly from the south. 

Soil Profiling 
A single investigation hole was direct push sampled around the 

proposed visitor accommodation (Appendix A): 

Investigation Depths 

The target excavation depth was estimated at 2.3 m. Borehole BH01 

was direct push sampled to 1.9 m (ending in DOLERITE) Borehole logs 

and photos are presented in Appendix B & C. 

Soil moisture and groundwater 
Recovered soil at the site was dry at the time of the investigation. 

Groundwater was not encountered. 

Geology 

According to 1:250,000 Mineral Resources Tasmania geological 

mapping (accessed through The LIST), the geology comprises of: 

Jurassic Dolerite and related rock. 

Wind load classification 
The AS 4055-2021 Wind loads for Housing classification is 

summarised. 

Region A 

Terrain category:  TC1 

Shielding Classification: PS 

Topographic Classification: T0 

Wind Classification: N2 

Design Wind Gust Speed (Vh,u) m/s 40 
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Investigation Summary 

Site Classification 
In accordance with AS 2870 – 2011 and after thorough consideration of the known details pertaining 
to the proposed building and associated works (hereafter referred to as the Site), the geology, soil 
conditions, soil properties, and drainage characteristics of the Site have been classified as follows: 

 

CLASS P based on the following problematic ground conditions identified at the site: 

- Fill encountered/proposed at the site at a thickness greater than 0.8 m 
- Class 1 dispersive soils are present at the Site with CLASS P foundation conditions requiring 

specialised management measures to mitigate erosion hazards 

 

Notwithstanding the problematic soil conditions observed/proposed at the Site, the soil would be 
classified as Class H1. 

 

Future Building Work Foundations 
Concentrated loads including but not limited to slab edge or internal beam or strip footings shall be 
supported directly on piers or pads which are founded on the dolerite bedrock at depth of up to 1.8m 
depth or greater (below problem soil layers with an allowable bearing capacity of 300 kPa). 

 

Landslide Assessment 
The landslide assessment identified that the proposed visitor accommodation is located outside the 
primary area of mapped Low Landslide Hazard Overlay, with the overlay mainly affecting existing 
benched cut and fill areas adjacent to the building. The assessed hazards are limited to small-scale 
localised instability of existing batters and potential erosion associated with dispersive soils, rather 
than deep-seated landslide movement. Shallow dolerite bedrock was encountered at BH01, no 
evidence of active landslide movement or tunnel erosion was observed, and the overall landslide 
risk is considered low under current Site conditions, subject to standard drainage and surface 
stabilisation measures. The assessment has considered all areas of the Site accessible to 
occupants, staff and visitors of the proposed visitor accommodation, including the existing building, 
the vehicle access driveway, parking areas, and the surrounding outdoor usable areas. No part of 
the Site routinely accessed by users of the visitor accommodation is located within the mapped Low 
Landslide Hazard Area, and the residual landslide risk to users of the Site is accordingly considered 
low. 
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Scope of Works 
The proposed development comprises a change of use from an existing residential dwelling to visitor 
accommodation at the Site. The Site is partially affected by the Kingborough Interim Planning 
Scheme 2015 Landslide Hazard Code, with a mapped Low Landslide Hazard Area applying to 
portions of the existing benched terrain located adjacent to and downslope of the existing dwelling. 

Although the proposed visitor accommodation area is located outside of the mapped landslide 
hazard overlay, the development triggers the Landslide Code due to the proximity of historical cut 
and fill earthworks associated with the existing benched Site configuration. Accordingly, a 
geotechnical assessment has been undertaken to assess whether the existing terrain and historical 
earthworks present an unacceptable landslide hazard risk to the proposed use. 

The scope of works completed for this assessment generally included: 

• Review of available aerial imagery, topographic mapping, and the Kingborough Interim 
Planning Scheme 2015 landslide hazard overlay mapping. 

• Site walkover inspection to document existing terrain conditions, slope geometry, 
vegetation, drainage conditions, and evidence of historical earthworks or instability. 

• Assessment of the existing benched landform, including historical cut and fill areas located 
upslope and downslope of the existing dwelling. 

• Drilling of borehole BH01 within the upper bench/cut-fill transition area to assess existing 
earthworks, landslide hazard conditions, and foundation Site classification parameters for 
potential future building works on the upper pad. 

• Logging of subsurface conditions in accordance with AS 1726 Geotechnical Site 
Investigations, including soil classification using the Unified Soil Classification System 
(USCS). 

• Assessment of soil strength, consistency, moisture conditions, and the presence of fill or 
highly weathered materials. 

• Laboratory testing including Emerson dispersion testing to assess the presence and severity 
of dispersive soils within the subsurface profile. 

• Assessment of slope conditions relative to the mapped Low Landslide Hazard Area and 
consideration of the potential for shallow instability associated with historical uncontrolled 
earthworks. 

• Preparation of a geotechnical and landslide hazard assessment addressing the applicable 
requirements of the Kingborough Interim Planning Scheme 2015 Landslide Hazard Code. 

• The assessment also provides a preliminary foundation Site classification for potential 
future building works on the upper bench/pad area near BH01. While no dwelling is currently 
proposed in this location as part of the visitor accommodation application, the borehole and 
soil testing results have been used to inform likely foundation conditions for any future 
structure in this area. 

Preliminary Assessment Context 
The investigation identified that the mapped Low Landslide Hazard Overlay primarily affects existing 
benched terrain associated with historical excavation and filling, rather than the proposed visitor 
accommodation footprint itself. 

The Site generally comprises a series of stepped benches formed through historical uncontrolled cut 
and fill earthworks. The principal area of geotechnical relevance is the cut/fill transition zone 
adjacent to BH01, where moderately to severely dispersive soils were identified within both fill and 
natural soil horizons. 
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No clear evidence of active large-scale landslide movement was observed at the time of inspection. 
However, the presence of dispersive soils and historical uncontrolled earthworks has the potential 
to contribute to localised erosion or shallow instability if drainage conditions are not appropriately 
managed. 

Mapped Geology 
The Site is mapped by Mineral Resources Tasmania (MRT) within the Jurassic Dolerite geological unit, 
based on the 1:250,000 geological mapping series. The mapped unit comprises Jurassic-aged 
tholeiitic dolerite with locally derived granitoid float. 

Jurassic Dolerite is widespread throughout southern Tasmania and commonly forms steep 
hillslopes and elevated terrain due to its relatively high strength and resistance to weathering. The 
material typically weathers variably, with near-surface profiles often comprising residual clayey 
soils, highly weathered dolerite, colluvium, and locally reworked slope deposits overlying stronger 
dolerite bedrock at depth. 

At the Site, subsurface conditions encountered during drilling generally comprised fill overlying clay-
rich residual soils and highly weathered materials interpreted to be derived from dolerite weathering. 
Refusal encountered at depth within BH01 is interpreted to represent dolerite bedrock or extremely 
weathered rock associated with the regional Jurassic Dolerite geology. 

The existing benched terrain and cut/fill landforms present across the Site are considered to reflect 
historical earthworks undertaken within the weathered dolerite profile, rather than large-scale 
natural landslide morphology associated with the regional geology. 

Topography 
The Site is located on sloping ground with a series of existing benched areas formed by previous cut 
and fill earthworks. 

Near the proposed visitor accommodation, the natural ground surface falls from approximately 24.5 
m AHD to 22.5 m AHD across a horizontal distance of about 15 m. This equates to: 

• 2 m vertical fall over 15 m horizontal distance 
• Gradient of approximately 13% 
• Approximate slope angle of 7.6° 

This indicates a gentle to moderately inclined slope in the vicinity of the proposed visitor 
accommodation. 

Further upslope, above the existing upper cut, the slope steepens between the 30 m and 32 m 
contours. The measured horizontal distance between these contours is approximately 8.6 m, which 
equates to: 

• 2 m vertical rise over 8.6 m horizontal distance 
• Gradient of approximately 23% 
• Approximate slope angle of 13.1° 

The upper portion of the Site is therefore moderately inclined and steeper than the ground 
immediately surrounding the visitor accommodation. 

The Site has been modified by historical earthworks, forming a stepped or benched landform. The 
benches themselves are relatively level; however, they are separated by localised cut and fill batters. 
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The upper cut batter is estimated to be approximately 1.5 m high and inclined at about 45 degrees. 
The lower cut/fill batter is estimated to be in the order of 2.5 m high and inclined at approximately 35 
to 45 degrees. 

Overall, the desktop topographic assessment indicates that the proposed visitor accommodation is 
located on or adjacent to relatively gentle benched terrain, while steeper modified ground is present 
upslope and downslope within the existing cut and fill areas. 

Site Soil Conditions 

The geology of the Site has been documented and described according to Australian Standard AS 
1726 for Geotechnical Site Investigations, which includes the Unified Soil Classification System 
(USCS). Soil layers, and where applicable, bedrock layers, are summarized in Table 2. 

The Site is underlain by a combination of historical fill, residual clay soils, and weathered Jurassic 
Dolerite. Exposed materials within the upper cut batter indicate the presence of highly to extremely 
weathered dolerite within the near-surface soil profile. 

BH01 encountered fill materials extending to approximately 1.0 m depth. The fill profile comprised 
Clayey GRAVEL with silt and trace sand near the surface, underlain by Silty Sandy CLAY and Sandy 
CLAY fill containing gravel and sand-sized doleritic material. The fill soils were generally massively 
structured and ranged from very loose near surface to stiff and very stiff with depth. 

Table 2 Soil Summary Table 
# Layer Details USCS BH01 

1 Clayey GRAVEL FILL: Clayey GRAVEL with silt, trace sand, light olive brown, well 
sorted, roots; angular gravel; massively structured, VL GC 0-0.1 DS@0.0 

2 Silty Sandy CLAY 
FILL: Silty Sandy CLAY trace gravel, dark grey, mottled light olive 
brown, well sorted, medium plasticity, medium to coarse grained 
sand, roots; massively structured, S-VSt 

CI 0.1-0.6 DS@0.4 

3 Sandy CLAY FILL: Sandy CLAY, olive grey, well sorted, high plasticity, fine to 
medium grained sand; massively structured, St-VSt CH 0.6-1 DS@0.8 

4 Silty Sandy CLAY Silty Sandy CLAY trace gravel, dark grey, well sorted, medium 
plasticity, medium to coarse grained sand; massively structured, St CI 1-1.2 DS@1.1 

5 Sandy CLAY Sandy CLAY, olive, well sorted, high plasticity, fine grained sand; 
massively structured, VSt-H CH 1.2-1.8 DS@1.6 

6 DOLERITE  DOLERITE Bedrock   1.8-1.9 DS@1.8 
REF 

Consistency1  VS Very soft; S Soft; F Firm; St Stiff; Vst Very Stiff; H Hard.   Consistency values are based on soil strengths AT THE 
TIME OF TESTING and is subject to variability based on field moisture condition 

Density2   VL Very loose; L Loose; MD Medium dense; D Dense; VD Very Dense 
Rock Strength EL Extremely Low; VL Very Low; L Low; M Medium; H High; VH Very High; EH Extremely High 
PL  Point load test (lump) 
DS  Disturbed sample 
PV   Pocket vane shear test 
FV  Downhole field vane shear test 
U50  Undisturbed 48mm diameter core sample collected for laboratory testing. 
REF  Borehole refusal 
INF  DCP has continued through this layer and the geology has been inferred.  

 

Below the fill profile, natural residual soils encountered from approximately 1.0 m depth comprised 
Silty Sandy CLAY and Sandy CLAY derived from weathered dolerite. These soils were generally olive 
to dark grey in colour, moderately to highly plastic, and stiff to hard in consistency. 

 
1 Soil consistencies are derived from a combination of field index, DCP and shear vane readings. 
2 Soil density descriptions presented in engineering logs are derived from the DCP testing. 
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Dolerite bedrock was inferred from approximately 1.8 m depth, with borehole refusal encountered 
at approximately 1.9 m depth. The shallow refusal depth indicates relatively shallow bedrock 
beneath the upper bench area. 

Overall, the Site conditions are consistent with a modified weathered dolerite slope profile, 
comprising historical uncontrolled fill overlying residual clay soils and shallow Jurassic Dolerite 
bedrock. 

Landslide Risk Assessment 
The assessment has considered the existing benched landform, historical cut and fill earthworks, 
shallow bedrock conditions encountered in BH01, and the presence of dispersive soils within the 
profile. The assessment is focused on the existing cut and fill areas affected by, or located adjacent 
to, the mapped Low Landslide Hazard Area. 

BH01 encountered dolerite bedrock at approximately 1.8 m depth, with borehole refusal at 
approximately 1.9 m depth. This indicates relatively shallow competent material beneath the upper 
bench area. Under the current Site conditions, the probability of significant slope instability affecting 
the existing benches or proposed visitor accommodation use is considered very low. 

Slope instability and erosion scenarios have been considered in Table 3. 

The assessed instability scenarios are limited to small-scale, localised batter features associated 
with existing historical earthworks. The presence of shallow dolerite bedrock beneath the upper 
bench reduces the potential for deeper-seated instability under the current Site conditions. 

No tunnel erosion was observed during the Site inspection. However, laboratory testing indicates 
that dispersive soils are present within the Site profile, including severely dispersive materials in 
some layers. On this basis, the risk of tunnel erosion is considered low under current conditions, 
provided exposed dispersive soils are appropriately managed and surface water is not allowed to 
concentrate on or discharge over exposed batters. 

Compliance with Kingborough Interim Planning Scheme 2015 – E3.0 
Landslide Code 
The proposed development involves a change of use from an existing dwelling to visitor 
accommodation. Under Clause E3.0 Landslide Code, visitor accommodation is defined as a 
Vulnerable Use. 

The Site is partially affected by the mapped Low Landslide Hazard Area overlay, identified as 
“remaining slopes 11–20 degrees”. The mapped overlay primarily affects existing benched terrain 
and historical cut/fill areas adjacent to the existing dwelling and proposed visitor accommodation 
area, rather than the primary building footprint itself. 

The usable areas of the Site that will be accessed by occupants, staff and visitors of the visitor 
accommodation, including the existing dwelling, the vehicle access driveway and parking areas, and 
the immediately surrounding outdoor areas, are located outside the mapped Low Landslide Hazard 
Area. No part of the Site routinely accessed by users of the visitor accommodation falls within the 
mapped overlay, and the landslide risk to users of these areas is considered low. 

Assessment of the proposal has therefore been undertaken against Clause E3.6.2 P2 of the 
Kingborough Interim Planning Scheme 2015.
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Table 3  Summary of slope stability and tunnel erosion risk scenarios for the existing cut and fill areas within the mapped Low Landslide Hazard Area. 
Scenario Description Landslide / erosion 

mechanism 
Scale of feature Likelihood Consequence Risk 

level 
Management 
required 

Scenario 1 – 
Instability of 
lower cut/fill 
batter 

Localised instability of the cut/fill 
batter between the lower and 
middle bench areas. This area 
includes historical fill and modified 
ground associated with the existing 
terraced Site layout. 

Shallow slumping, ravelling, 
or localised movement of fill 
or near-surface soil on the 
existing batter. 

Small-scale, localised batter 
instability only. Not 
representative of a deep-
seated landslide 
mechanism. 

Rare to 
Unlikely 

Minor Low 
No, for slope stability 
under current 
conditions. 

Scenario 2 – 
Instability of 
upper cut 
batter 

Localised instability of the upper cut 
batter above the upper bench area. 
This cut exposes weathered 
dolerite-derived soils and highly to 
extremely weathered material. 

Shallow cut-face instability, 
minor slumping, erosion, or 
localised ravelling from the 
exposed cut face. 

Small-scale cut batter 
instability only. Not 
representative of a deep-
seated landslide 
mechanism. 

Rare to 
Unlikely 

Minor Low 
No, for slope stability 
under current 
conditions. 

Scenario 3 – 
Tunnel erosion 
in dispersive 
soils 

Development of tunnel erosion 
within exposed dispersive soils, 
particularly where runoff is 
concentrated or where exposed cut 
faces remain unvegetated. 

Internal erosion and 
piping/tunnel formation 
within dispersive clay soils, 
potentially leading to 
localised surface collapse or 
erosion features. 

Localised erosion feature. 
Potentially progressive if 
unmanaged, but no tunnel 
erosion was observed at the 
time of inspection. 

Unlikely Minor Low 

Yes. Management 
required to reduce 
erosion risk 
associated with 
dispersive soils. 
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Kingborough Interim Planning Scheme 2015 Performance Criteria 
Based on the desktop assessment, Site inspection, subsurface investigation, and laboratory testing, 
the proposed visitor accommodation is considered to satisfy the intent of Clause E3.6.2 P2 of the 
Kingborough Interim Planning Scheme 2015 Landslide Code. 

The identified hazards are limited to small-scale localised instability and potential erosion 
associated with historical cut and fill earthworks. These risks are considered low under current 
conditions and are capable of feasible and effective management through standard drainage and 
surface stabilisation measures. The proposal is therefore considered to present a tolerable level of 
landslide risk, as presented in Table 4. 

The assessment has considered all areas of the Site that may be accessed by occupants, staff and 
visitors of the proposed visitor accommodation, including the existing dwelling, the vehicle access 
driveway and parking areas, and the surrounding outdoor usable areas. These areas are located 
outside the mapped Low Landslide Hazard Area, with the mapped overlay confined to existing 
benched cut and fill batters that do not form part of the usable areas of the Site. No part of the Site 
routinely accessed by users of the visitor accommodation falls within the mapped overlay, and the 
landslide risk to users of the Site is therefore considered low. 

Table 4  Assessment of compliance with Clause E3.6.2 P2 of the Kingborough Interim Planning 
Scheme 2015 Landslide Code for the proposed visitor accommodation development. 

E3.6.2 P2 Requirement Assessment 

No part of the vulnerable use is in a 
High Landslide Hazard Area 

The proposed visitor accommodation is not located within a High Landslide 
Hazard Area. The Site is only affected by a Low Landslide Hazard Area overlay 
associated with existing benched terrain and slopes generally between 11° and 
20°. 

Landslide risk to occupants, staff, 
visitors and emergency personnel 
associated with the vulnerable use 
is either acceptable risk, or 
capable of feasible and effective 
treatment through hazard 
management measures, so as to 
be tolerable risk 

The assessment identified only low-risk, localised instability scenarios 
associated with historical cut and fill batters. No evidence of active landslide 
movement or tunnel erosion was observed at the Site. Shallow dolerite bedrock 
encountered at BH01 reduces the likelihood of deep-seated instability. The 
overall landslide risk under existing conditions is considered low and capable of 
effective management through minor erosion and drainage controls. All areas 
of the Site accessed by occupants, staff and visitors, including the existing 
dwelling, the vehicle access driveway, parking and surrounding outdoor usable 
areas, are located outside the mapped Low Landslide Hazard Area. 

Landslide risk takes into 
consideration the ability of 
occupants and visitors to protect 
themselves, evacuate if required, 
and respond to instructions in an 
emergency 

The proposal involves use of an existing building in an accessible developed 
area with existing vehicle access and established benched terrain. The 
identified hazards relate only to localised batter instability and potential 
erosion features, rather than rapid large-scale landslide hazards. The risk to 
occupants and emergency personnel is therefore considered low. The vehicle 
access driveway, parking and outdoor areas used by occupants and visitors are 
located on gently benched terrain outside the mapped Low Landslide Hazard 
Area, allowing users to move about the Site, evacuate and respond to 
instructions in an emergency without exposure to a rapid landslide hazard. 

 

Recommendations  

General 
For Class P and H2 Sites, the designer should be a qualified engineer experienced in the design of 
footing systems for buildings. 
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Dispersive soil Management 
Findings 

The results presented in Appendix F indicate: 

o The Emerson dispersion results indicate that the subsurface profile is generally dispersive, 
with severe dispersive conditions identified in Layers 2, 3 and 5. 

o Layer 1, comprising fill, returned an Emerson Class 3 result and is considered moderately 
dispersive. 

o Layers 2, 3 (fill) and 5 returned Emerson Class 1 results and are considered severely 
dispersive. 

o Layer 4 returned an Emerson Class >4 result and is not considered dispersive. 
o The results indicate that severely dispersive soils are present at multiple depths beneath 

the Site, including within the natural soil profile below the fill. 

Site specific recommendations 

Dispersive soils were identified within the Site profile, including severely dispersive soils in Layers 
2, 3 and 5. Management is therefore required where these materials are exposed or may be 
affected by concentrated surface water flow. 

The following measures are recommended: 

• Exposed dispersive soils on the upper cut batter should be covered with topsoil and 
revegetated to reduce erosion risk and prevent tunnel erosion from developing. 

• Surface water should be directed away from exposed cut batters and fill faces wherever 
practicable. 

• Concentrated runoff should not be discharged directly over exposed dispersive soil 
surfaces. 

• Existing drainage paths should be maintained so that stormwater is conveyed in a 
controlled manner around the benched areas. 

• Any future excavation into the dispersive soil profile should be promptly stabilised by 
covering exposed surfaces with suitable non-dispersive topsoil, mulch, erosion matting, or 
equivalent surface protection. 

• Disturbed areas should be revegetated as soon as practicable following any future 
earthworks. 

• No tunnel erosion was observed at the time of inspection; however, exposed dispersive 
soils should not be left untreated, particularly on the upper cut batter. 

For further guidance, general recommendations are presented in Appendix H. 

Soil Exposure Classification 
The soil has been tested for salinity impacts on footings in accordance with AS 2870, as well as 
preliminary pH testing as a proxy to potential sulphate aggressivity.  

• For an exposure classification of A1, it is recommended to utilize concrete with a minimum 
strength of 20 MPa, provide at least 40 mm cover without a membrane (30mm with), and 
ensure curing for no less than three days. 
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Plumbing 
Refer to hydraulic design drawings for detailed plumbing advice and requirements.  

Refer to Table 5 to assess soil movement (Ys) around pipework for different depth ranges. 

It is strongly recommended that gypsum is applied in the based on any service trench cuts at a rate 
of 1.5kg/m2.  

Table 5 Millimetres soil movement (Ys) for determining plumbing requirements for various soil depths * 

Building Profiles P* 
E 

Ys >75 

H2 
Ys 60-

75 

H1 
Ys 40-

60 

M 
Ys 20-

40 

S 
Ys 0-20 

A 
Ys 0 

Dwelling BH01 YES     0-0.5 0.5-1.2 1.2-1.8 1.8-3 
* Depths in this table are based on surfaces at the time of testing and do not allow for the influence of any additional fill 
added to the soil profile unless the Iss calculation depth has been modified based on the proposed cut and fill (see ‘Footing 
Minimum Target Depths’).  Where additional fill is proposed (and not indicated in the attached plans) Enviro-Tech are to be 
advised of final FFL’s so the Site classification can be recalculated according to the specific fill reactivity and thickness 
used in the design. 
 

Class M 

When pipework service trench excavations intercept the Class M depth range as shown in Table 5, 
and all plumbing recommendations herein have been implemented,  all stormwater and sanitary 
plumbing drains should have fittings set at their midposition during installation to allow 0.5ys 
movement in any direction. Pipe wrappings can be used at critical points.  

AS3500.2:2021 Appendix G of AS3500.2:2021 should be referred for general advice.  

Site Drainage 
As part of the building design plan, drains are recommended upslope of earth retaining structures, 
soil cuts, filled areas and the proposed building Site to capture and divert Site stormwater flow. 

Due to the presence of the dispersive soils stormwater absorption trenches need to be avoided at 
the Site.   

Surface drainage shall be considered in the design of the footing system, and necessary 
modifications shall be included in the design documentation. The surface drainage of the site shall 
be controlled from the beginning of the preparation and construction of the site. The drainage system 
shall be completed after the completion of the building construction.     

Ideally, the areas around the footprint of the building should be graded or drained so that the water 
cannot pond against or near the building.  As soon as footing construction has been completed, the 
ground immediately adjacent to the building should be graded to a uniform fall of 50mm minimum 
away from the building over the first metre.  The final provision of paving to the edge of the building 
can greatly limit soil moisture variations due to seasonal wetting and drying.   

Temporary Site Drainage 
It is recommended that drainage protection works (cut off drains/mounds) are put in place above 
(upgradient of) the work area to prevent water and sediment from accumulating in and around 
footings and reduce the risk of erosion and instability around any proposed earth retaining 
structures. 
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Permanent Cut Batters – Soil and Rock 
To ensure that cuts remain serviceable, it is recommended that unretained cuts in soil do not exceed 
1V: 2H and unsupported batters in bedrock do not exceed 1V: 1H.   Before cuts are approached by 
workers, cuts must be appropriately scaled to remove any loose soil and rock. The bedrock should 
not be increased beyond 2.0 m height relative to depth below natural level, without inspection by a 
suitably qualified person to ensure that these cuts are safe to work under. 

Filling Works 
• In the case where either of the following conditions occur, the Site is classified as Class P 

(AS 2870 Clauses 2.5.2 and 2.5.3), in which case footings are to be designed in accordance 
with engineering specifications: 

o FILL OTHER THAN SAND exceeds 0.4 m depth.   
o SAND FILL exceeds 0.8 m depth.   

• It is recommended that footing (edge beams, internal beams, and load support thickenings) 
concentrated loads are transferred through the fill to target founding layers. 

• Subject to engineering advice, edge beams, internal beams, and load support thickenings 
may need to be founded on natural ground.  

• SAND or FCR is always recommended rather than fill containing SILT or CLAY. 
• Compacted CLAY or SAND FILL on well drained slopes should not exceed 1V:2H unless 

supported by an engineered retaining wall.   
• Compacted SILT fill on well drained slopes should not exceed 1V:4H unless supported by an 

engineered retaining wall.   
• Compacted stable rock fill on well drained slopes should not exceed 2V:3H unless 

supported by an engineered retaining wall.   
• Any proposed filling works must be in accordance with AS 3798 'Earthworks for Residential 

and Commercial Developments'.   
• Before placing fill for landscaping, all topsoil should be removed from the filled area.   
• Fill in embankments shall be keyed 150mm into natural ground. 

Long-term erosion management 
The following measures are generally recommended for maintaining long-term erosion stability of 
soil slopes: 

• Slopes exceeding 1V: 4H and up to 1V: 3H will need to be effectively stabilised with 
mulch/topsoil mixes, drill/broadcast seeding, hydroseeding or soil binders. 

• Slopes up to 1V:2H can be stabilised with straw mulching. 
• Slopes exceeding 1V: 2H and up to 1V:1.5H may be effectively stabilised with hydromulching  
• Slopes exceeding 1V:1.5H but no greater than 1V: 1H will generally require measures such as 

erosion control blankets. 

Earth-Retaining Structures 
Any excavations higher than 1.0m and exceeding the recommended batter angle should be 
supported with a retaining wall engineered that allows free drainage of the retained soil and rock.  
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Building Pad Preparation 
Any organic matter or other deleterious materials will need to be removed from the building 
envelope.  

Topsoil containing grass roots must be removed from the area on which the footing will rest. 

Earthworks should be carried out in accordance with AS 3798 ‘Earthworks for Residential and 
Commercial Developments’.  Unsuitable materials in structural fill are listed in AS 2870 Section 4.3. 

The base of the excavation must be generally level but may slope not more than 1:40 to allow 
excavations to drain. 

Footing Preparation 
Footing excavations must be free of loose earth, tree roots, mud or debris immediately before 
pouring concrete, ensuring the footing is appropriately seated on the target layer. 

Foundation Maintenance 
Details on appropriate site and foundation maintenance practices from the CSIRO BTF 18 
Foundation Maintenance and Footing Performance: A Homeowner’s Guide are presented in 
Appendix I of this report along with Australian Geoguide (LR8) Hillside Construction Practice 
(Appendix J). 

 

 

Kris Taylor, BSc (hons) 

Environmental & Engineering Geologist    

Version: 1, Version Date: 01/06/2026
Document Set ID: 4782306



Geotechnical Site Investigation - Envirotech - 4571 Bruny Island - Main Road      01 May 2026 

© Enviro-Tech Consultants Pty. Ltd.                              www.envirotechtas.com.au                                03 62 249 197          Page 6
  

Notes About Your Assessment 
The Site classification provided and footing recommendations including foundation depths are assessed 
based on the subsurface profile conditions present at the time of fieldwork and may vary according to any 
subsequent Site works carried out.  Site works may include changes to the existing soil profile by cutting more 
than 0.5 m and filling more than 0.4 to 0.8 m depending on the type of material and the design of the footing.  
All footings must be founded through fill other than sand not exceeding 0.4 m depth or sand not exceeding 0.8 
m depth, or otherwise a Class P applies (AS 2870 Clauses 2.5.2 and 2.5.3). 

For reference, borehole investigation depths relative to natural soil surface levels are stated in borehole logs 
where applicable.   

In some cases, variations in actual Site conditions may exist between subsurface investigation boreholes.  At 
the time of construction, if conditions exist which differ from those described in this report, it is recommended 
that the base of all footing excavations be inspected to ensure that the founding medium meets the 
requirement referenced herein or stipulated by an engineer before any footings are poured.   

The site classification assumes that the performance requirements as set out in Appendix B of AS 2870 are 
acceptable and that site foundation maintenance is carried out to avoid extreme wetting and drying. 

It is the responsibility of the homeowner to ensure that the soil conditions are maintained and that abnormal 
moisture conditions do not develop around the building.  The following are examples of poor practises that can 
result in abnormal soil conditions:  

• The effect of trees being too close to a footing.  
• Excessive or irregular watering of gardens adjacent to the building.  
• Failure to maintain Site drainage. 
• Failure to repair plumbing leaks.  
• Loss of vegetation near the building. 

The pages that make up the last six pages of this report are an integral part of this report. The notes contain 
advice and recommendations for all stakeholders in this project (i.e. the structural engineer, builder, owner, 
and future owners) and should be read and followed by all concerned. 
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Appendix A Mapping 

 
Figure 1 Site Borehole Locations 
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Appendix B Site Photos 

 
Photo 1 Gravelled lower/middle bench area with water tanks visible downslope. The photograph shows the 
relatively level pad area and provides context for the cut/fill transition located upslope toward BH01. 
 

 
Photo 2 Upper bench area looking downslope across vegetation and existing Site features. The photograph 
shows the stepped nature of the Site, with the visitor accommodation area located nearby but not directly 
shown.  BH01 is indicated by the red flag near the crest of the batter. 
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Photo 3 Exposed cut batter at the rear of the upper bench, showing previous excavation into soil/weathered 
material. This cut forms part of the uncontrolled earthworks assessed for stability. 
 

Version: 1, Version Date: 01/06/2026
Document Set ID: 4782306



 

© Enviro-Tech Consultants Pty. Ltd.                              www.envirotechtas.com.au                                03 62 249 197          Page 10
  

 
Photo 4 View of the cut/fill face between the upper and lower bench areas, with the lower retained gravel area 
in the foreground. The photograph shows the earthworks and batter geometry upslope of the lower bench. 
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Photo 5 Close-up of exposed soil/weathered material within the cut batter of the upper bench, showing the 
nature of the near-surface materials encountered in the historical earthworks area. 
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Appendix C Borehole Logs 
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Appendix D Core Photographs 
BH01  

 
* 1 metre core tray length
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Appendix E Explanatory Notes 
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Appendix F Soil and Rock Testing 

Dynamic Cone Penetrometer (DCP) 
Dynamic cone penetrometer (DCP) testing was conducted according to AS 1289.6.3.2 with the results 
presented in Appendix C. 

Soil Characterisation  
Table 6 summarises the soil classification results for each layer encountered, including particle size 
distribution, plasticity assessment, and the assigned USCS group symbol. 

Classifications were undertaken in accordance with AS 1726 – Geotechnical Site Investigations using 
the methodology provided in the Explanatory Notes section of this report.  

Particle size distributions were determined by wet sieve analysis, and fines classifications were based 
on Atterberg limits where available, or on field index tests (dry strength, dilatancy, toughness) in 
accordance with AS 1726 Tables 7, 8, 9, and 10. 

Full explanatory notes and reference tables are provided in Explanatory Notes section of this report. 

Table 6 Summary of the Soil Characterisation 
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1 Clayey GRAVEL BH01 0 5 69.6 6.5 23.9   GC 

2 Silty Sandy CLAY BH01 0.4 20.3 6.9 45.3 47.8 M CI 

3 Sandy CLAY BH01 0.8 13.9 0.9 34.1 65 H CH 

4 Silty Sandy CLAY BH01 1.1 8.3 4.1 44.6 51.3 M CI 

5 Sandy CLAY BH01 1.6 10.4 0.1 55.1 44.8 H CH 
 

Soil Dispersion (Emerson aggregate test) 
Select soil samples were tested for dispersion susceptibility using the Emerson Class number method 
according to AS1289.3.8.1. The results presented in Table 7 demonstrate that: 

• The Emerson dispersion results indicate that the subsurface profile is generally dispersive, 
with severe dispersive conditions identified in Layers 2, 3 and 5. 

• Layer 1, comprising fill, returned an Emerson Class 3 result and is considered moderately 
dispersive. 

• Layers 2, 3 (fill) and 5 returned Emerson Class 1 results and are considered severely 
dispersive. 

• Layer 4 returned an Emerson Class >4 result and is not considered dispersive. 
• The results indicate that severely dispersive soils are present at multiple depths beneath 

the Site, including within the natural soil profile below the fill. 
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Table 7 Summary of the Emerson class results. 
Layer Soil Depth Sample ID Emersion Class Date Tested Water pH 

1 FILL: Clayey GRAVEL with silt, trace sand 0 BH01 0.0 Class 3 8/05/2026 DI 14°C   
2 FILL: Silty Sandy CLAY trace gravel 0.4 BH01 0.4 Class 1 8/05/2026 DI 14°C 6.1 
3 FILL: Sandy CLAY 0.8 BH01 0.8 Class 1 8/05/2026 DI 14°C 6.3 
4 Silty Sandy CLAY trace gravel 1.1 BH01 1.1 Class >4 8/05/2026 DI 14°C 5.8 
5 Sandy CLAY 1.6 BH01 1.6 Class 1 8/05/2026 DI 14°C 7.2 

 

Soil Aggressivity Testing (Footing Exposure Classification) 
Soil samples from across the Site were assessed for potential aggressivity to concrete in accordance 
with the requirements of AS 2870:2011 – Residential Slabs and Footings (Clauses 5.5.1–5.5.3). Testing 
was undertaken to determine the salinity exposure class and provide an indicative assessment of 
sulphate soil potential. 

The results are summarised in Table 8 which presents the sampling depth and location, soil texture 
classification, electrical conductivity (EC1:5), salinity factor (K), calculated saturated extract 
electrical conductivity (ECe), and the corresponding salinity exposure class (Table 5.1, AS 2870). Soil 
pH values were also measured and used as a conservative indicator of potential sulphate aggressivity, 
together with the assigned soil condition class, to derive an indicative sulphate exposure class (Table 
5.2, AS 2870). 

It is noted that the sulphate assessment has been undertaken on the basis of pH values only, and 
therefore represents a conservative assumption. Where soils exhibit pH < 5.5 or are otherwise 
classified within B or C exposure classes, confirmatory laboratory testing of sulphate concentrations 
may be warranted to refine the exposure classification and confirm appropriate concrete durability 
requirements. 

Salinity testing has been undertaken in accordance with the relevant guidelines and provides a direct 
basis for assigning salinity exposure classification. 

Where aggressive soils are discerned,  detailed recommendations for the management of aggressive 
soils, including concrete strength, curing and reinforcement cover requirements, are presented in 
Appendix G. 

Table 8 Soil Aggressivity Assessment in Accordance with AS 2870:2011 
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pH1:5 

Soil 
Condition 

Class 

Exposure 
Class From 

(m) 
mS/cm dS/m 

1 BH01 0.0 Clay 0.07 5.5 0.39 A1 7.3 B A1 
2 BH01 0.4 Sandy clay loam 0.27 7.5 2.03 A1 6.1 B A1 
3 BH01 0.8 Clay 0.18 5.5 0.99 A1 6.3 B A1 
4 BH01 1.1 Sandy clay loam 0.34 7.5 2.55 A1 5.8 B A1 
5 BH01 1.6 Sandy clay 0.43 6.0 2.58 A1 7.2 B A1 

^ Preliminary findings based on soil pH only.  Further sulphate testing required to rule out sulphate soil exposure risks  
*Electrical conductivity of the 1:5 soil–water extract (EC1:5) was measured at 25 °C and converted to an equivalent saturated 
paste extract (ECe) using texture-based conversion factors (ECe = k × EC1:5) following Slavich, P.G. & Patterson, R.A. (1990). 
Estimating the electrical conductivity of saturated paste extracts from 1:5 soil:water suspensions and texture. Australian 
Journal of Soil Research, 28, 453–463.          
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Appendix G Geotechnical Interpretation 

Footing Minimum Target Depths 
Footing design for the proposed structures are to consider the depths of limiting layers at the base of 
potentially problematic soils.   Where practical/allowable, thickened beams may be deepened 
through problematic soil layers according to engineering specifications (Table 9).  Table 10 should be 
referred to where only 50 kPa allowable bearing capacity is required. 

Table 9 also presents a summary of the estimated soil depths and associated layers where less than 
5mm of vertical soil movement can be expected due to soil moisture fluctuations from normal 
seasonal wetting and drying cycles.  Where 5mm tolerances are required, concentrated loads 
including but not limited to slab edge or internal beam or strip footings shall be supported directly on 
piers in accordance with minimum target layer depths presented in Table 9, with considerations given 
to required bearing capacities in accordance with Table 10. 

All footing depth, soil movement, and bearing capacity calculations presented in this section are 
based on interpretive IPS or ISS values derived from field and laboratory data, as outlined in the 
Explanatory Notes section of this report. These values are used to infer soil reactivity in the absence 
of direct measurement, in accordance with industry best practice. 

Table 9 Soil characteristic surface movements and recommended footing minimum target depths 
Footing design parameters BH01 
Ys Calculation Depth 0m^ 
Surface movement Ys (mm) 50 
Soil reactivity class H1 
Base of problem soil layer (m)*   
Layer at base of problem soil*   
Pier/Footing minimum target depth (m)# 1.9^ 
Pier/footing minimum target layer# 6 
Allowable bearing capacity at min target depth (kPa) # 300 

- No problem layers encountered 
^ Calculations relative to surface of borehole at the time of investigation 
~ Calculated based on revised soil profile depth/thickness following indicative cut and fill.  Inferred fill reactivity indicated 
(Iss value) which is typically based on more reactive soils expected to be encountered within inferred cut. 
* Base of problematic soil layer depth below top of borehole surface at the time of testing to achieve 100 kPa allowable 
bearing capacity or greater. 
# Target soil layer depth where Ys values from normal wetting and drying cycles are estimated at less than 5mm vertical 
movement. >minimum bored pier depths (see bearing capacity table for bored pier design depths).   
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Soil and Rock Allowable Bearing Capacity & End Bearing Capacity 
Soil allowable bearing capacity was calculated from correlations with DCP blow counts. A 
recommended safety factor of 3 is applied in accordance with AS 2870.  Where high clay and silt 
content is observed in the soil, soil allowable bearing capacity is determined from undrained shear 
strengths using field vane correlated DCP values.   Interpretive bearing capacity values are presented 
in Table 10. 

Table 10 Soil allowable bearing capacities and problematic ground conditions. 

Depth below investigation surface (m) 
Allowable Bearing Capacity (kPa) 

BH01 
0 FILL^ 

0.1 FILL^ 
0.2 FILL^ 
0.3 FILL^ 
0.4 FILL^ 
0.5 FILL^ 
0.6 FILL^ 
0.7 FILL^ 
0.8 FILL^ 
0.9 FILL^ 
1 140* 

1.1 140 
1.2 240 
1.3 >300 
1.4 280 
1.5 280 
1.6 240 
1.7 >300 
1.8 DOLERITE 

Correlations drawn from DCP and vane shear testing. 
REF - Penetrometer Refusal 
^ Footings to be founded through the FILL 
~ Problematic soil layer attributed to loose, soft, or low allowable bearing capacity soil (<100 kPa) 
*Soil layer expected at the base of problematic soil layers at test location (or at surface where problematic soils not 
encountered) to achieve 100 kPa allowable bearing capacity or greater. 
 

  

Version: 1, Version Date: 01/06/2026
Document Set ID: 4782306



 

© Enviro-Tech Consultants Pty. Ltd.                              www.envirotechtas.com.au                                03 62 249 197          Page 26  

Characteristic Soil Movement (Ys)  
The characteristic soil movement (soil reactivity) from wetting and drying cycles is calculated 
according to AS 2870 Section 2.3.  The calculations are based on Iss % testing results or correlations 
with linear shrink data and are based on complete soil profiles for boreholes drilled within the building 
Site. In the case of where cut and fill are proposed and building finished floor levels (FFL) are made 
available, the Iss value is recalculated based on the FFL and estimated cut and fill as per Table 9. 

According to AS 2870 Section 2.3, calculations consider the depth of groundwater and bedrock. Soil 
characteristic movements based on lab testing are presented in Figure 2.  

Figure 2  Calculated Characteristic Soil Movement Based on Soil Testing 
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Concrete Durability Requirements 
The soil aggressivity testing results presented in Table 8 have been interpreted in Table 11 to provide 
indicative requirements for minimum concrete strength, curing duration and reinforcement cover in 
accordance with AS 2870:2011. This table builds on the previous classification summary by applying 
the relevant durability provisions to each individual soil layer encountered across the Site. 

From these results presented in Table 11, it is generally discerned that in all investigated areas of the 
Site: 

• For an exposure classification of A1, it is recommended to utilize concrete with a minimum 
strength of 20 MPa, provide at least 40 mm cover without a membrane (30mm with), and 
ensure curing for no less than three days. 

Table 11  Interpretation of Soil Aggressivity Results – Minimum Concrete Strength, Curing and Cover 

Layer Location 
Depth Exposure 

Classification 
Minimum Concrete Minimum 

Days 
Curing 

Cover~ 
From (m) Salinity Sulphate^ Strength f’c  (MPa)^ 

1 BH01 0.0 A1 A1 20 3 40-40 
2 BH01 0.4 A1 A1 20 3 40-40 
3 BH01 0.8 A1 A1 20 3 40-40 
4 BH01 1.1 A1 A1 20 3 40 
5 BH01 1.6 A1 A1 20 3 40-40 

^Sulphate class is conservatively estimated from soil pH and further testing is required on soil samples to confirm if the low 
pH is attributed to sulphate or other anions within the soil.  If pH conditions are attributed primarily to sulphate, then the 
indicated exposure classification is expected to be reliable but subject to sulphate concentration threshold presented in AS 
2870.  
# Where a damp-proofing membrane is installed, the minimum reinforcement cover in non-A1 saline soils may be reduced 
to 30 mm 
' Where a damp-proofing membrane is installed, the minimum reinforcement cover in non-A1 sulphate soils may be reduced 
by 10 mm. 
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Appendix H General Advice - Dispersive Soil Management 
The Site may be susceptible to tunnel erosion if subsurface drainage is not adequately managed. Tunnel erosion 
typically initiates in excavated cuts; however, it can also develop where dispersive soils are exposed through 
excavation, leading to the release of pore water and concentrated groundwater discharge. Additional 
contributing factors may include broken pipes, ineffective stormwater infrastructure, or unmanaged surface 
flows. If left unaddressed, these conditions can result in progressive subsoil loss, potentially undermining 
footings or causing settlement-related damage to the structure. 

Tunnel erosion typically progresses upslope, initiated by the dissolution and removal of highly dispersive Class 
1 and Class 2 soil layers. As tunnels enlarge, they can undermine surrounding soils that may not be dispersive 
but are still susceptible to collapse due to loss of subsoil support. If unmanaged, tunnel erosion can extend 
beyond property boundaries, posing a risk to nearby infrastructure including buildings, roads, and underground 
services. For further background on the management of Emerson Class 1 soils, refer to the Department of 
Primary Industries, Parks, Water and Environment (DPIPWE, 2009) guidance document. 

Dispersive soils should be managed through a combination of drainage control and ground treatment measures. 
These may include overland flow management, controlled cut and fill practices, and, in more severe cases, the 
installation of sand barriers to interrupt subsurface flow paths. Where dispersive soils are exposed—particularly 
on batters or in excavation faces—chemical treatment using gypsum or lime may be employed to improve soil 
cohesion and reduce erosion potential. Application rates should be guided by Emerson Class test results, as 
outlined in Table 12. 
Gypsum and hydrated lime are proven effective in mitigating erosion in dispersive soils by displacing sodium 
ions on clay particles and replacing them with calcium. This cation exchange improves soil structure, increases 
shear strength, and enhances resistance to tunnel and surface erosion. The effectiveness of treatment is 
influenced by the soil’s properties; higher application rates of gypsum are typically required for soils with greater 
cation exchange capacity, elevated pH, and lower Emerson Class numbers. Application guidelines should be 
based on laboratory test results, including Emerson Class assessment, to ensure appropriate treatment 
dosages. 
 
Table 12  Prescribed gypsum and hydrated lime application rates – see Emerson soil testing results 

Dispersive soil 
Emerson class 

Gypsum/Hydrated Lime Application Rate pH < 
7.5 

Gypsum Application Rate pH > 7.5 

Class 3 0 to 0.3 kg/m2 0.2 – 0.5 kg/m2 

Class 2 0.5 kg/m2 1.0 kg/m2 

Class 1 1.0 kg/m2 1.5 kg/m2 

Where practicable, vehicle driveways and parking areas should be located on level or gently sloping terrain to 
minimise the need for deep excavation and reduce disturbance to dispersive soils identified on Site. 

General Recommendations 

To minimise disturbance and erosion in areas where Class 1 dispersive soils have been identified, the following 
measures are recommended: 

• Drainage Control: Construct soil cut-off mounds or shallow interceptor trenches in non-dispersive 
soils, no deeper than 0.2 m above the interface with Class 1 dispersive soils. These should be 
positioned upslope of any proposed cuts to divert surface water before it reaches vulnerable areas. 

• Chemical Treatment: Apply gypsum or hydrated lime to exposed dispersive soils where surface water 
movement is expected—particularly on freshly cut embankments, filled areas, service trenches, and 
zones where topsoil has been removed. 

• Surface Protection: Cover all severely dispersive soils with either impermeable surfacing (e.g. paving) 
or a layer of non-dispersive topsoil to reduce erosion and limit moisture ingress. 

• Batter Stabilisation: Place non-dispersive topsoil over freshly cut batters to protect against surface 
erosion and reduce the likelihood of tunnel initiation. 

• Remediation of Existing Tunnels: Where tunnel erosion has already occurred, additional stabilisation 
of natural or constructed drainage gullies may be required. This may include the use of sand barriers 
and, in more severe cases, geotextile-wrapped drainage rock structures. When correctly designed, 
such barriers can intercept subsurface flow, promote controlled surface discharge, and direct water 
away from at-risk areas. 
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Key Management Measures for Dispersive Soils in Cut Embankments: 

Surface water drainage can erode dispersive soils in embankment cuts. Groundwater discharge may worsen 
tunnel erosion by accelerating the development of secondary porosity—where subsurface flow progressively 
enlarges voids within the soil mass, leading to tunnel formation and internal instability.  Management 
considerations: 

• Topsoil Removal Risks: Earthworks commonly begin with the removal of non-dispersive topsoil, which 
often acts as a natural protective layer. Once removed, the underlying dispersive soils become highly 
vulnerable to erosion. 

• Barrier Construction in Cut Slopes: Where excavation is necessary, erosion can be mitigated through 
immediate installation of physical barriers: 

o Place a sand layer (sand barrier) over exposed dispersive soil within the cut to interrupt flow 
paths. 

o Construct an earth retaining wall in front of the cut to contain soil and stabilise the slope face. 
• Timely Implementation: All erosion control measures must be implemented immediately following 

excavation to prevent the initiation of tunnel erosion. 
• Use of Retaining Structures: Low-height retaining walls (e.g., timber sleeper walls) constructed at the 

base of cut faces can assist in retaining eroding soils and maintaining the effectiveness of sand barriers.  

Sand Barriers 

To manage dispersive soils exposed in cut slopes, the following layered treatment is recommended: 

• Chemical Stabilisation: Apply gypsum or hydrated lime at application rates specified in Table 7, based 
on Emerson Class testing. 

• Sand Layer: Install a minimum 100 mm thick layer of clean, free-draining sand to act as a barrier and 
interrupt preferential flow paths. 

• Topsoil Cover: Place a layer of non-dispersive, free-draining topsoil (such as loam) over the sand barrier 
to retain the sand in place and facilitate effective revegetation or application of surface treatments. 

• Erosion Control: Implement surface erosion protection measures as outlined in the Erosion Control 
section to prevent wash-off and maintain system effectiveness. 

Retaining Walls  

The following measures are recommended when constructing retaining walls in areas with dispersive soils: 

• Retaining walls should be founded on bedrock or non-dispersive soils to reduce the risk of tunnel 
erosion and structural instability. 

• Where walls are constructed in Class 1 dispersive soils, freshly cut surfaces may be treated with 
gypsum or hydrated lime at application rates specified in Table 7 to reduce erosion potential. 

Drainage 

Effective drainage is critical in dispersive soil environments to prevent erosion, tunnel formation, and structural 
damage. The following measures are recommended: 

• Divert surface water away from cut and fill slopes to reduce infiltration into dispersive soils. 
• A sealed toe drain is essential to prevent water from soaking into freshly cut dispersive soils and 

migrating through dispersive fill layers beneath paved surfaces. 
• For optimal surface drainage over Class 1 soils, install concrete spoon drains in preference to earthen 

swales to minimise erosion risk. 
• Where earthen swale drains are used, stabilise Class 1 soils with gypsum or hydrated lime at a rate 

adjusted to soil pH. A liner (e.g. 20 mm bentonite layer) beneath topsoil and turf may be used to limit 
vertical water infiltration. 

• Subsurface drains installed in Class 1 soils should be backfilled with a sand mix containing 2% gypsum 
or hydrated lime to inhibit dispersion and maintain flow pathways. 

• Non-perforated drainage pipes should be used to divert water away from identified groundwater 
discharge points, limiting further erosion. 
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Filling 

The use of dispersive soils as fill presents a significant risk for tunnel erosion, especially where water movement 
is poorly controlled. The following measures are recommended to reduce risk and ensure long-term stability: 

• Dispersive soil used as fill is highly susceptible to tunnel erosion, particularly when exposed to 
concentrated surface or groundwater flow. 

• Groundwater can migrate along the base of and within fill layers, initiating erosion of dispersive 
materials and undermining overlying structures. 

• All proposed filling, especially within or near building footprints, should be carefully managed. This may 
involve either: 

o Removal of Class 1 dispersive soil from beneath the structure, or 
o Chemical treatment of dispersive fill using gypsum or hydrated lime, applied to the surface of 

each compacted lift. 
o Preventing water from intercepting dispersive soil by liming the fill or with careful drainage 

management 
• When chemically treating fill: 

o Use 300 mm thick lifts with full application rates as specified in Table 7. 
o For 150 mm thick lifts, halve the application rate accordingly. 

• Ensure compaction is achieved close to optimum moisture content, particularly in areas adjacent to 
footings and structures. 

• Paved surfaces over filled areas significantly reduce the risk of tunnel erosion, if cut-off drains are 
installed to prevent water ingress at the fill base. 

• Where feasible, spoon drains and pavement edges at the toe of cut batters should be founded on non-
dispersive soil or bedrock to intercept all surface water and eliminate seepage pathways. 

• If topsoil is removed prior to filling, and it is classified as slightly dispersive (Class 3) or non-dispersive 
(Class 4 or higher), it may be replaced with a liner or imported non-dispersive material to protect the 
dispersive fill beneath. 

Roofed and Paved Area Stormwater Management 

All captured water on-site, including roof runoff, must be managed to remain at the surface and be evenly 
dispersed downslope across the Site. Roof runoff must be directed to detention tanks, with overflow discharged 
via surface irrigation—not into soakage pits. Due to the absence of non-dispersive topsoil, imported loam is 
required in irrigation areas. Irrigation must either: 

1. Be delivered just below the surface, draining directly into the imported loam without contact with 
dispersive soils; or 

2. Be applied via above-ground sprinklers onto imported loam to prevent erosion and maintain surface 
stability. 

Runoff from pavements and other impervious surfaces must either be captured and redirected into detention 
tanks for controlled redistribution.  

For driveways, runoff should be directed via cross-slope or in-slope alignment into lined side drains or swales. 
These must convey collected water to designated redistribution areas —such as detention tanks with surface 
irrigation or into distribution swales. Overflow must be dispersed across imported loam soils which is not 
located upgradient or downgradient of existing structures and ensuring water is not concentrated near 
foundations or fill. If distribution swales are used, they must be lined, constructed with low gradients, and 
designed to promote sheet flow rather than concentrated runoff. Distribution swale overflow must discharge 
onto non-dispersive imported loam soils. 

Service Trenches 

An effective measure to prevent stormwater ingress into backfilled service trenches is to ensure the trench 
surface is well sealed with non-dispersive soils or stable topsoil. As an additional site-specific recommendation, 
service trenches should be backfilled with compacted sand, which will help prevent water channelisation and 
reduce the risk of tunnel erosion along trench alignments.  
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DPIPWE 2009 Dispersive Soils and their Management.   Technical Reference Manual.  Sustainable Land 
Use Department of Primary Industries Water and Environment. 
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Appendix I Foundation Maintenance & Footing Performance (CSIRO) 
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Appendix J Examples of Good Hillside Construction (AGS LRM LR8) 
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Enviro-Tech Consultants Pty. Ltd. 2026. Geotechnical Site Investigation for a Proposed Visitor 
Accommodation, 4571 Bruny Island  - Main Road.  Unpublished report for Nic Danger by 
Enviro-Tech Consultants Pty. Ltd., 01/05/2026.

*

*This report contains soil classification information prepared in accordance with AS2870 as well as AS2870 extracts which 
may be used as general guidance for plumbing design. The hydraulic designer is to use their own judgment in the 
application of this information and this report must be read in in conjunction with hydraulic plans for the proposed 
development. 
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