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3.2 Laboratory analysis and quality assurance/quality control (QA/QC) 

All soil and groundwater samples were sent to National Association of Testing Authorities (NATA) registered 

laboratory (ALS Pty Ltd) with appropriate COC and storage. Sample selection and analysis was chosen by the 

client.   

Laboratory QA/QC comprised of chain-of-custody (COC) requirements, sample integrity and holding times, use 

of acceptable National Association of Testing Authorities (NATA) registered laboratory methods and laboratory 

QA/QC results. For this project, the Laboratory QA/QC is considered acceptable. Laboratory analysis certificates 

and QA/QC certificates are provided in Attachment E. 

3.3 Soil chemistry 

BH01/23 was strongly acid (pH 5.3) in the upper 1 m with subsoil pH increasing to neutral (pH 7.2 to 7.4). 

Electrical conductivity increased with depth from non-saline (73 µS/cm) at 0.3 m BGL to extremely saline 

(1020 µS/cm) at depth (2.3 m BGL). 

BH02/23 was of neutral pH (7.2) and slightly saline (154 µS/cm) at 0.3 m BGL; however, pH decreased and 

salinity increased at 0.8 m BGL to medium acid (pH 5.8) and extremely saline (1660 µS/cm). pH increased to 

moderately alkaline (pH 8.1), and salinity decreased to highly saline (678 µS/cm) within the sampled 1.8 m BGL, 

and at 2.8 m BGL pH was mildly alkaline (pH 7.6) and slightly saline (228 µS/cm). 

No soil chemistry from Secret Forest was analysed during this investigation. 

3.4 Water chemistry 

At the Sherwood Arboretum, groundwater was variable between the two locations. Field pH values showed 

slightly acidic conditions (pH 6.16 to 6.56) in both wells; however, the field electrical conductivity at MW02/23 

indicated brackish water (3857 µS/cm), while the electrical conductivity of MW01/23 indicated highly saline water 

(28120 µS/cm). 

Groundwater was slightly acidic (6.58 pH) to very strongly acidic (4.69pH) at Secret Forest, with saline 

groundwater conditions (17663 µS/cm to 21546 µS/cm). 

4. Summary 

Results from field investigations undertaken are summarised below. 

4.1 Sherwood Arboretum 

Clay fill material was encountered at both locations and ranged from 0.2 to 0.3 m BGL with no waste observed. 

Natural clay material was firm to very hard, with high plasticity, dry becoming moist, then wet where groundwater was 

encountered at approximately 6.2 and 4.1 m BGL. The clay contained minor fine sand and gravel to approximately 

4.1 m BGL. Jarosite was observed from approximately 6 m BGL to the end of the hole at 8.1 m BGL in BH01/23, indicating 

prior oxidation of reduced inorganic sulfur and actual acid sulfate soil. 
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Groundwater was encountered at 6.2 and 4.1 m BGL in MW01/23 and MW02/23 respectively; however, water levels 

recovered to 3.465 m BGL and 1.770 m BGL respectively, indicating a confined (possibly partially confined) aquifer. 

Soil chemistry was variable, ranging from strongly acid to moderately alkaline, and non-saline to extremely saline. Soil 

chemistry at BH01/23 appeared to gradually increase in alkalinity and salinity with depth; however, BH02/23 was variable 

throughout the analysed profile. 

Groundwater chemistry was variable with elevated electrical conductivity and associated ions in MW01/23 in comparison 

to MW02/23, although both locations were slightly acidic in pH. 

4.2 Secret Forest

Natural clay material was present from surface. The soil was stiff to very stiff, with high to medium plasticity and was moist 

becoming wet at approximately 3 m BGL. 

Groundwater was encountered at 3 m BGL in both wells; however, water levels recovered to 1.735 m BGL and 

2.260 m BGL for MW03/23 and MW04/23 respectively, indicating a confined (possibly partially confined) aquifer 

Groundwater was slightly acidic (6.58 pH) to very strongly acidic (4.69pH) at Secret Forest, with saline groundwater 

conditions (17663 µS/cm to 21546 µS/cm). 

4.3 Further programmed works 

Water level logger downloads are forecasted for July 2023, December 2023 and June 2024. Each download will 

result in a graph comparing standing water level to rainfall which will be issued via memo to   or 

nominated person.  

4.4 Recommendations 

As part of subsequent gauging works, it is recommended that groundwater permeability testing (slug tests) be 

undertaken to measure hydraulic conductivity to assess the aquifer recharge. This can be undertaken at the 

time of logger download to reduce site mobilisations.  

It is recommended that an additional logger be installed within the Sherwood Arboretum pond to look at whether 

the groundwater is hydraulicly connected to the pond and the influence of rainfall on both pond and groundwater 

levels. 
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Attachment A Figures

Figure 1: Investigation area and sample locations
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Attachment C Borehole logs
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Attachment D Photolog
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Photo 1: Sherwood Arboretum: view to the north location of BH01/MW01

Photo 2: BH01 from 0.2 to 6.2 m BGL natural silty clay soil with trace sandstone inclusions. 
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Photo 3: BH01 natural clay soils from 6.2 to 8 m BGL with yellow (jarosite) & orange mottle. 

Photo 4: Sherwood Arboretum -view to the south, location of BH02/MW02.
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Photo 5: BH02 fill - reworked local soil from surface to 0.3 m BGL then natural silty clay to 1m BGL.

 
Photo 6: BH02 Natural clay soil with trace clear gravel inclusions at 4.4 to 6 m BGL.  
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Photo 7: Secret Forest – View to the north of BH03/MW03 location. 

 
Photo 8: Secret Forest – BH03 surface to 1m BGL silty clay soil. 
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Photo 9: Location BH04/MW04 view to the south-southwest. 

 
Photo 10: BH04 natural silty clay soil from surface to 1 m BGL. 
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Photo 11: BH04 natural alluvial silty clay soil, with brown and orange organic matter from 2.2 to 4 m 
BGL. 
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Attachment E Official laboratory certificates














