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1. INTRODUCTION 

Coffey Geosciences Pty Ltd has conducted a geotechnical assessment for proposed subdivision development 
of a 35 hectare site located near Hearns Lake at Sandy Beach.  The client has indicated that the site will be 
split into 14 assemblages, with only Assemblages 1, 2 and 13 proposed for residential and rural-residential 
development.  It has been estimated from plans provided by the client that the development area is about one 
half of the total site area or about 15 to 20 hectares. 

The aims of the study, which was commissioned by Localplan Pty Ltd, were to provide a preliminary 
assessment of the suitability of the site for residential development including subsurface conditions across the 
development area, acid sulfate soils and potential for soil contamination and general advice on the 
geotechnical conditions encountered at the site relevant to residential development.  An assessment of 
groundwater levels and fluctuations was also carried out, though the results of water level monitoring are not 
complete at this stage and will be forwarded when complete and assessed. 

Coffey conducted the work in general accordance with proposal no. CH1132/1-AA of 26 November 2003.  This 
report presents the results of the site investigation and provides comments and recommendations relevant to 
the above scope of work. 

2. SITE DESCRIPTION & PROPOSED DEVELOPMENT 

The site is situated just north of the residential area of Sandy Beach to the east of the Pacific Highway.  The 
site, comprising Assemblages 1, 2 and 13 is about 15 to 20 hectares in area. The ground surface is generally 
flat lying with varying densities of scrub and trees. The more densely vegetated areas fall into assemblages 
which the client has indicated are not to be developed at this stage.   

It is understood that Assemblages will be developed for residential use and part of assemblages 2 and 13 for 
rural-residential purposes.  

3. FIELD WORK AND LABORATORY TESTING 

Field work for the geotechnical assessment was conducted on 8 December 2003 and consisted of the 
excavation of twelve test pits (TP1 to TP12) to between 2.0m and 3.5m depth using a JCB 4WD Backhoe.  In 
addition, five boreholes (GW1 to GW4 including GW2a) were drilled on 19 December 2003 to depths of about 
4m using a 4WD mounted MD200 drill rig.  Groundwater monitoring wells were installed in four of the 
boreholes (GW1, GW2a, GW3 and GW4) and equipped with electronic data loggers to monitor water level 
fluctuations. 

The test pits/boreholes were excavated/drilled in the full time presence of a geotechnical engineer from Coffey 
who located the pits/boreholes, took samples and produced engineering logs of the subsurface conditions 
encountered.  The engineering logs are presented in Appendix A, together with explanation sheets defining 
the terms and symbols used in their preparation.  Test pit and borehole locations are shown on Figure 1. 

Samples obtained during test pitting were placed in a chilled esky during field work and transport to our Coffs 
Harbour laboratory where they were placed in refrigerated storage.  Laboratory testing was conducted in our 
Coffs Harbour laboratory and consisted acid sulphate soil screening tests on 12 samples of soils taken from a 
number of depths in TP2, TP5, TP8 and TP12.  The results of the screening tests are shown in Table 1 
presented in Appendix B.  Samples were screened using laboratory methods 21Af and 21Bf of Ahern, CR, 
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Blunden, B and Stone, Y (eds) (1998), Acid Sulfate Soil Laboratory Methods Guidelines, ASSMAC, which 
tests pH of soils in distilled water and 30% Hydrogen Peroxide (H2O2).  Screening test results are attached. 

Following the screening tests, four samples were selected and sent to an external analytical laboratory for 
further Peroxide Oxidisable Combined Acidity and Sulfate (POCAS) testing.  The results of this testing are 
also presented in Appendix B. 

4. GROUND CONDITIONS 

4.1 Sub-Surface Stratigraphy 

The Dorrigo/Coffs Harbour 1:250,000 geological map shows that the site is underlain by Quaternary aged 
alluvium and rock of the Coramba Beds, which mainly comprises siltstone and greywacke with minor volcanic 
intervals.  

The subsurface conditions observed in the test pits generally fall into one of three geological units, 
comprising: 

• Unit 1 – Residual soil overlying weathered siltstone observed in TP1.  Subsurface conditions 
comprised shallow silty clay topsoil, overlying stiff to hard sandy and silty gravely clay, grading to 
weathered siltstone at about 1.5m depth. 

• Unit 2 – Alluvial soil deposits observed in TP2 to TP9 and underlain by residual soils in TP2 and 
possibly TP3.  The subsurface conditions for this unit generally consisted of a 100mm to 200mm 
thick topsoil layer overlying stiff to hard medium to high plasticity silty and sandy clay, to beyond the 
limit of investigation in TP6.  In other test pits, clayey alluvial soils were underlain by either residual 
clay soils in TP2 and possibly TP3 from a depth of about 2m, or alluvial clayey sand and sand soils 
from depths of about 2m to 2.5m in TP4 and TP7 to TP9 and 0.5m in TP5 to beyond the limit of 
investigation. 

• Unit 3 – Aeolian and alluvial beach deposits observed in TP10 to TP12.  The subsurface conditions 
for this unit generally consisted of a 100mm to 300mm thick topsoil layer overlying mainly sand and 
sand with some clay fines, with some clayey sand layers observed in TP10, to beyond the limit of 
investigation.  

As mentioned previously, information on groundwater levels at the site will be forwarded in a separate letter 
when monitoring has been completed.  Water levels in the monitoring wells on the day of drilling were 
between about 0.6m and 2.4m depth below ground level.  Water inflow in GW3 was first observed at 1.7m 
depth, with the water level rising after drilling to 0.6m depth.  This borehole was drilled relatively close to the 
lake edge as shown on Figure 1, and thus a drop in ground level or the lake water level may have caused the 
high water level in this borehole.  A water level of 1.95m was recorded in GW2a after drilling, which is located 
about 100m to the south west of GW3.  More information on water levels at the site will be forwarded after the 
completion of monitoring.  

5. DISCUSSION AND RECOMMENDATIONS 

5.1 General Suitability with Respect to geotechnical Constraints 

Based on the results of the preliminary assessment, the site is generally considered to be suitable for 
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residential and rural-residential development. 

The test pits indicated that subsurface conditions are suitable for residential developments supported on high 
level footings founded in the natural clay or sand soils.  Some additional site preparation may be required for 
developments founded in sand soils, particularly towards the eastern side of the site, which would most likely 
consist of compaction with a vibrating roller if required.  This report should not be used for the design of 
footings for developments on the site.  More detailed assessment of the site is recommended prior to 
development. 

Subgrade soils for road construction are likely to vary between clay and sand soils, both of which are 
considered suitable for pavement support.  Clay soils are expected to require a thicker pavement due to a 
generally lower California Bearing Ratio (CBR), though the need for unusually thick pavements is considered 
unlikely.  Some subgrade replacement and/or use of geofabric may be required in some areas, though this is 
the case for many residential subdivision sites. 

Where excavation is required, such as for service trenches, footings and roads, it is anticipated that all site 
materials could be excavated by conventional dozer blade or backhoe bucket at least to the depths indicated 
on the attached field logs.  Excavations may experience water inflow, which is likely to occur more often and 
at a greater rate in sand soils than can be expected in clay soils.  Depths of water inflows observed during test 
pitting are shown on the engineering logs.  Additional information on water levels at the site will be forwarded 
separately.  Results of the assessment of acid sulfate soils are presented below. 

Soils observed in test pits are considered to be suitable for the placement of fill, though again some over 
excavation, geofabric or additional site preparation may be required in some areas.  Soils appeared to be 
generally suitable for re-use as general site fill, though additional testing of soils may be required to confirm 
this.  Topsoil or root affected material should not be re-used as general fill. 

Based on the proximity of the site to environmentally sensitive areas, it is our opinion that that site is generally 
unsuitable for on-site effluent disposal.  Further assessment of site suitability for effluent disposal should be 
carried out if this is proposed in rural-residential developments. 

Sand soils may be suitable for disposal of stormwater from future developments by infiltration into site soils.  
Clay soils would be considered to have low potential for stormwater disposal by infiltration due to their 
relatively low permeability.  Further assessment of infiltration suitability and flow rates should be carried out 
prior to development. 

5.2 Acid Sulfate Soils 

5.2.1 Formation and Potential Impacts 

Acid Sulfate Soils (ASS) are soils which contain significant concentrations of pyrite which, when exposed to 
oxygen, in the presence of sufficient moisture, oxidises, resulting in the generation of sulfuric acid.  
Unoxidised pyritic soils are referred to as potential ASS.  When the soils are exposed, the oxidation of pyrite 
occurs and sulfuric acids are generated, the soils are said to be actual ASS. 

Pyritic soils typically form in waterlogged, saline sediments rich in iron and sulfate.  Typical environments for 
the formation of these soils include tidal flats, salt marshes and mangrove swamps below about RL 5m AHD.  
They can also form as bottom sediments in coastal rivers and creeks. 

Pyritic soils of concern on low lying NSW and coastal lands have mostly formed in the Holocene period, (ie. 
10,000 years ago to present day) predominantly in the 7,000 years since the last rise in sea level.  It is 
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generally considered that pyritic soils which formed prior to the Holocene period (ie: >10,000 years ago) would 
already have oxidised and leached during periods of low sea level which occurred during ice ages, exposing 
pyritic coastal sediments to oxygen. 

Disturbance or poorly managed development and use of acid sulfate soils can generate significant amounts of 
sulfuric acid, which can lower soil and water pH to extreme levels (generally <4) and produce acid and salts, 
resulting in high salinity. 

The low pH, high salinity soils can reduce or altogether preclude vegetation growth and can produce 
aggressive soil conditions which may be detrimental to concrete and steel components of structures, 
foundations, pipelines and other engineering works. 

Generation of the acid conditions often releases aluminium, iron and other naturally occurring elements from 
the otherwise stable soil matrices.  High concentrations of some such elements, coupled with low pH and 
alterations to salinity can be detrimental to aquatic life.  In severe cases, affected waters flowing off-site can 
have detrimental effect on aquatic ecosystems. 

5.2.2 Acid Sulfate Soils Risk Map 

Reference to the Acid Sulfate Soils Risk Map for Moonee Beach (reference 9537S4) indicates the site is 
located in an area where there is a high probability of the occurrence of acid sulfate soils at shallow depths 
(<1m) along the western edge of Hearns Lake for a distance of about 100m to 200m.  The remainder of the 
site was judged to be in an area of high probability of acid sulfate soils at a depth of about 1m to 3m from the 
ground surface. 

5.2.3 Test Results 

Sampling and testing for the assessment of acid sulfate soils is discussed in section 3. 

The results of all soil screening and laboratory tests conducted are presented in Appendix B, and are 
summarised in Table 2, which also compares results to action criteria presented in ASSMAC 1998 Acid 
Sulfate Soil Guidelines. 
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TABLE 2 – RESULTS OF LABORATORY TESTING 

LOCATION DEPTH 
(m) 

TEXTURE pH in 
H2O2 

%SCR Action Criteria 
Value for SPOS (%) 

TPA 
(mole/tonne) 

Action Criteria Value 
for TAA (mol/t) 

TP2 
TP2 
TP2 
TP5 
TP5 
TP5 
TP8 
TP8 
TP8 
TP11 
TP11 
TP11 

0.5 
1.0 
2.0 
0.2 
0.7 
2.0 
0.5 
1.0 
2.5 
1.0 
2.3 
2.7 

Fine 
Fine 
Fine 
Fine 

Coarse 
Coarse 

Fine 
Medium 
Coarse 
Coarse 
Coarse 
Coarse 

6.7 
5.4 
5.2 
3.9 
3.4 
3.2 
4.7 
6.4 
6.3 
6.3 
6.2 
3.2 

- 
- 
- 

<0.01 
0.12 
0.05 

- 
- 
- 
- 
- 

0.04 

0.1 
0.1 
0.1 
0.1 

0.03 
0.03 
0.1 

0.06 
0.03 
0.03 
0.03 
0.03 

- 
- 
- 
6 

224 
43 
- 
- 
- 
- 
- 
8 

62 
62 
62 
62 
18 
18 
62 
36 
18 
18 
18 
18 

Note: Values in bold exceed action criteria for less than 1000 tonnes of soil disturbed. 

Action criteria have been adopted from those presented in ASSMAC (1998) Acid Sulfate Soil Guidelines for 
excavations of less than 1000 tonnes of soil.  Values exceeding action criteria for excavations of less than 
1000 tonnes also exceed action criteria for excavations greater than 1000 tonnes. 

The following points are noted from the soil screening and laboratory test results presented in Table 2: 

• Soil pH<3 in the H2O2 test is an indication of potential acid sulfate soil.  Soils samples with a value of 
about pH of 3 were considered to be potential acid sulfate soils; 

• Oxidisable Sulfur in three of the four samples analysed exceeded the action criteria values in Table 
4.4 of the ASSMAC Guidelines and hence construction work should be accompanied by an Acid 
Sulfate Soils Management Plan; 

• Total Potential Acidity in two of the four samples analysed exceeded the action criteria values in Table 
4.4 of the ASSMAC Guidelines and hence a management plan and development consent are required 
prior to development. 

5.2.4 Interpretation of Results 

The acid sulfate soils assessment was based on a limited amount of sampling over quite a large site.  The 
preliminary assessment has indicated that acid sulfate soils are present within the Alluvial materials (Unit 2) .  
It is recommended that more detailed assessment of acid sulfate soils be carried out when the location and 
size of excavations is known, which may involve test pitting to further assess the extent of alluvial soils and/or 
additional sampling and testing on proposed excavation areas. Following assessment of the extent of the acid 
sulfate conditions, an Acid Sulphate Soils management plan should be prepared to guide development of the 
site. 
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5.3 Potential Contamination 

Based on a walkover assessment during field work, the site does not appear to have been developed for any 
particular use apart from possibly grazing animals.  No obvious signs of soil contamination were observed 
during the walkover assessment or during excavation/drilling of test pits/boreholes. 

The site is currently zoned for low density residential and tourism purposes, with the surrounds of Hearns 
Lake zoned for environmental protection. 

Based on there being no signs of contamination or potentially contaminating developments observed at the 
site, and the current zoning, it is our opinion that there is a low likelihood of significant concentrations of 
contaminants being present on the site.  Areas of potential contamination, if any, would be likely to be isolated 
and result from minor spills and leaks from vehicles, plant or containers, or past agricultural use. 

5.4 Additional Comments 

The site is considered to be suitable for residential and rural-residential development in general. 

It is recommended that a geotechnical consultant review the requirements for additional assessment of the 
site once the development type and location are known in more detail. 

We trust that this information meets your requirements for the project at this stage.  Details of groundwater 
monitoring will be forwarded as soon as possible. 

 

For and on behalf of 

COFFEY GEOSCIENCES PTY LTD 

 
IAN SHIPWAY 

Manager – Northern New South Wales 
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