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1. Introduction 

Coffey Services Australia Pty Ltd (Coffey) was engaged by Schools Infrastructure NSW (SINSW), a 
division of the Department of Education (DoE), to carry out a site contamination assessment in 
relation to the proposed redevelopment of Mosman High School located at Military Road, Mosman, 
NSW (the ‘site’). The location and boundaries of the school site are shown on the Location Plan in 
Figure 1. 

It is understood that the DoE propose to redevelop the site and that the investigations are required to 
inform the concept design of these works. This salinity assessment was carried out in conjunction with 
a contamination and a geotechnical investigation also completed by Coffey. 

1.1. Proposed Development 

The scope of the proposed development for the subject State Significant Development Application 
(SSDA) include:  

 Demolition of Building B, Building C and part Building E; 

 Removal of existing sports court and surrounding retaining walls and nominated trees; 

 Construction of a new part 3/ part 4 storey building plus lift overrun and  net enclosure to rooftop 
multi-court (Building G) on the corner of Military Road and Belmont Road providing: 

 administration and staff facilities; 

 multipurpose gym/hall; 

 library; 

 canteen facilities; 

 general and senior learning units; 

 science learning unit; 

 health / PE and performing arts unit; and 

 learning and admin support unit. 

 Associated landscaping works including new outdoor play areas, a rooftop play space and rooftop 
multi-purpose court; and 

 Relocation of the main pedestrian entrance from Military Road to Belmont Road.  

1.2. Objectives 

The objective of this assessment was to review published information and site specific data to assess 
the risk to the development from soil salinity. 
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2. Physical Setting 

2.1. Topography 

NSW Survey marks around the boundary of the site, indicates that ground elevations at the site range 
between RL 79 and 81 m AHD, with the regional topography sloping to the west- south west. 

2.2. Regional Geology  

The Sydney 1:100,000 Geological Sheet 9130 indicates the site is underlain by Hawkesbury 
Sandstone of the Wianamatta Group, characterised by medium to coarse grained quartz, sandstone, 
very minor shale and laminite lenses. Hawkesbury Sandstone represents a fresh water, fluvial 
depositional environment comprising massive facies and cross bedding indicative of broad braided 
channel environment.   

2.3. Groundwater 

A search of groundwater bores registered with NSW Office of Water revealed two registered 
groundwater bores located within 500 m of the site.  Bores GW106880 and GW108738 are located 
318 m and 352 m respectively to the south east of the site.  Both bores were authorised for 
“household” purposes and extended to depths between 84 m and 107.9 m below ground level. 

It is expected groundwater follows the regional topography and flows towards Sydney Harbour to the 
south to south-west.   
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2.4. Soils 

2.4.1. Soil Landscapes 

Reference to the NSW Environment website https://www.environment.nsw.gov.au/eSpade2WebApp 
which has digitised the Sydney Soil Landscape Series Sheet 9130 (4th edition).  The soil landscape of 
the site and its surrounds is classified as a Lambert/Gymea Erosional Landscape.  These erosional 
landscapes comprise undulating to rolling rises and ridge crests on Hawkesbury Sandstone.  The 
Lambert Soil landscape is very similar to Gymea and occurs to the north of Mosman.   

The Gymea and Lambert soil landscapes are indicative of undulating and rolling hills, broad convex 
crests and plateau surfaces with local relief between 20m and 120m on slopes grading between 10% 
and 25%, derived from Hawkesbury Sandstone.  Immediately to the north, west and south of the site 
is the Hawkesbury Soil Landscape which is indicative of rolling to very steep hills, local relief of 40 
to200m with slope gradients between 25% to 70% also on Hawkesbury Sandstone.  This landscape 
has similar soil profiles to Gymea and Lambert, but represents steeper slopes and rocky outcrop, 
located around the foreshore of Sydney Harbour. 

2.4.2. Typical Soil Profiles 

As the soils that form within the Lambert, Gymea and Hawkesbury Soil Landscapes are derived from 
weathering and transport of Hawkesbury Sandstone, the soil profiles are similar and it would also be 
expected that salinity values would also be similar. 

A summary of the soil profiles given within the Gymea, Lambert and Hawkesbury Soil Landscape are 
presented in Table A 

Table A: Summary of Soil Typical Soil Profiles 

Soil Profile Typical Soil Type Description 

A1 Horizon Loose stony coarse sandy Loam and 
Loose quartz sand (Hawkesbury only) 

Sandy porous and earthy fabric, pH varies from 
4.0 to 6.0, sandstone fragments, water repellent  

B Horizon Earthy yellowish brown clayey sand 
grading to fine sandy clay loam and 
medium clay (puggy clay) 

Earthy fabric to massive structure, pH varies 
from 3.3 to 5.5, sandstone and ironstone 
fragments 

B/C Horizon Earthy yellow clayey sand, sandy clay 
and pedal yellow brown clay 

Earthy fabric to massive structure, pH varies 
from 4.0 to 6.5, sandstone and ironstone 
fragments 

 

2.4.3. Limitations 

The Gymea, Lambert and Hawkesbury soil landscapes note similar limitations, namely: 

 High permeability  

 Stoniness 

 Low fertility 

 Strongly acid  

 high to very high aluminium toxicity 
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3. Soil Salinity Processes and Indicators 

3.1. Soil Salinity Processes 

Soil salinity refers to the build up of water soluble salts within the soil profile.  These salts are mainly 
sodium, calcium and magnesium occurring as chlorides, sulfates or carbonates (Hazelton and Murphy 
2016).   

NSW Department of Industry and Development (2009) list the following potential salt sources in an 
urban environment: 

 wind borne salt from ocean spray or sedimentary deposits such as dune sands,  

 cyclic salt from ocean spray or pollution dissolved in rain water;  

 connate or fossil salt in marine sediments; and 

 rock weathering. 

The movement of salt through the landscape depends on complex processes and the interaction of 
geology, groundwater, climatic conditions, water balance and vegetation.  In natural systems a 
balance is often reached between water movement and salt accumulation (DLWC 2002). 

Urban development over saline soils can upset the natural balance and alter the movement of surface 
water and groundwater and cause salts to mobilise.  In urban environments, increased leakage from 
buried utilities can lead to hydrological imbalance and the rise of the water table, dissolving salts on 
the way (DII 2009).  

This mobilisation can move salts to the surface and potentially affect surface water quality, plant 
growth as well as soil structure and chemistry.  Urban salinity has also been known to affect 
construction materials such as bitumen, concrete, masonry and metal and lead to increased costs of 
management and maintenance of infrastructure. (DLWC 2002, DII 2009). 

3.2. Indicators of Soil Salinity 

Electrical conductivity (EC) of soil or water is influenced by the concentration of dissolved salts within 
the sample.  Salts increase the ability of a solution to conduct an electrical current, therefore a high 
EC value indicates a high salinity value.  

The standard measurement for EC is deci-seimens per metre (dS/m) measured on 1:5 soil water 
suspension.  These measurements are converted to an EC equivalent (ECe) by taking into account 
the water holding capacity of soil based on texture (DLWC, 2002 and Hazelton and Murphy, 2016). 

Table B below is based on DLWC (2002) Table 6.2 and Table 5.31 in Hazelton and Murphy (2016).  
Table C , also from DLWC and Hazelton and Murphy, show the multiplier factors based on soil 
texture. These two Tables will form the basis of the current salinity assessment at the site. 

Table B: Salinity Ratings for Soil based on ECe 

Rating ECe dS/m Effect on Plants 

Non Saline <2 Salinity Effects are mostly negligible 

Slightly Saline 2-4 Yields of sensitive crops are affected 

Moderately Saline 4-8 Yields of many crops are affected 

Highly Saline 8-16 Only tolerant crops yield satisfactorily 

Extremely Saline >16 Only very tolerant crops yield satisfactorily 
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Table C: Multiplier Factors for Converting EC1:5 (ds/m) to ECe (dS/m) 

Soil Texture Multiplier Factor 

Sand, loamy sand, clayey sand 23 

Sandy loam, fine sandy loam, silty loam, sandy clay loam 14 

Loam, fine sandy loam, silty loam, sandy clay loam 9.5 

Clay loam, silty clay loam, fine sandy clay loam, sandy clay, silty clay, light clay 8.6 

Light medium clay 8.6 

Medium clay 7.5 

Heavy Clay 5.8 

Peat 4.9 

4. Assessment of Salinity  

4.1. Desktop Review 

A desk top review of published information related to salinity within the site and its surrounds was 
carried out.  The website https://www.environment.nsw.gov.au/eSpade2WebApp# was researched 
with Figure 2 detailing the results of EC modelling that covers the Gymea, Lambert and Hawkesbury 
Soil Landscapes. 

Figure 2 shows that the soils from 0.0m to 0.3m at the site are mapped in a low salinity area with 
salinity values ranging between >0.05 and 0.1 dS/cm.  Similar salinities were modelled for the depth 
range of 0.3m to 0.6m. 

There were no specific soil profiles within the immediate vicinity of the site.  The green dots in Figure 
2 below indicate surrounding soil profiles within the Lambert and Hawkesbury Soil landscapes. These 
soil profiles identified ‘no salting evident’.  The two red dot soil profiles in Figure 2 below are indicative 
of tidal flats and are not considered relevant to the study site. 

 

 

Figure 2: EC Modelling 0-30 cm 

Site 
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4.2. Site Specific data 

Three soil aggressivity tests (Chloride, Conductivity, Resistivity, pH, Sulfate SO4) have been carried 
out at the site with the results reported in the Geotechnical Investigation Report) reference 
SYDGE233510-R04 dated 18 November 2019).  A summary of the results is provided below. 

Table D: Summary of Site Specific Data 

Sample ID Description EC 
(dS/m) 

pH Chloride Sulfate 

BH1 0.8-1.0m Sand fine to medium grained grey to dark 
grey 

0.041 8.1 <10 <10 

BH3 0.2-0.4 Sand medium grained yellow orange and 
red clayey sand 

0.084 9.4 13 130 

BH5 0.8-1.0m Clayey sand fine grained orange brown fine 
to coarse gravel 

0.039 6.0 12 79 

The EC values for each sample collected at the site are slightly lower to that as shown in the EC 
modelling (ie >0.05 and 0.1 dS/cm) presented in Figure 2.  The pH values also seem high relative to 
the published data although further investigation is beyond the scope of this assessment. 

4.3. Salinity Rating 

Table E details the salinity ratings based on the site specific data, and the information contained in 
Tables 2 and 3 in Section 3.2. 

Table E: Salinity Ratings 

Sample  EC dS/m Multiplier1 Ece Salinity Rating2 

BH1 0.041 23 0.943 Negligible 

BH3 0.084 23 1.932 Negligible 

BH5 0.039 14 0.546 Negligible 

Notes: 

1 Multiplier based on Table 5.32 Hazelton and Murphy (2016) 

2 Salinity rating based on Table 5.31 Hazelton and Murphy (2016) and Table 6.2 DLWC 2002 

5. Conclusion 

Based on the desktop study results carried out for EC modelling in addition to the site specific data, 
the salinity rating for the site soils is considered to be negligible.  Based on this assessment no 
special salinity precautions or management procedures are considered necessary for this site. 
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