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EXECUTIVE SUMMARY 
 
An Acid Sulphate Soil Assessment was conducted for the VAPS project in conjunction with a 

contamination assessment (DP Project 71529.01).  The objective of the assessment was to 

investigate the potential for the presence of acid sulphate soils on the subject site, and to 

evaluate the likely impact associated (including implications for waste classification in 

Project 71529.01) with ASS, if present.  

 

The site is currently occupied The Sydney Opera House and Opera House Forecourt.  It is 

understood that the construction of a new underground loading dock with associated new 

lifts, a truck turning-bay and an entry/access tunnel to facilitate a central loading dock below 

the Opera House is proposed. Other aspects of the VAPS project include the diversion of 

existing high voltage (HV) cables and the historic stormwater channel from beneath the main 

House building, to an outlet at the Man-O-War steps. 

 

Field and analytical results have been compared to the ASSMAC guidelines, to assess the 

potential presence of acid sulphate soils (ASS) and potential acid sulphate soils (PASS) at 

the site.  

 

Based on the results of the assessment it is considered that the materials encountered in the 

test bores did not contain actual acid sulphate soils or potential acid sulphate soils. 

Therefore based on the findings at this stage no acid sulphate soils management plan is 

deemed necessary.  

 

It is, however, recommended that the materials be inspected following excavation by a 

qualified environmental consultant, particularly where refusal was encountered in the filling, 

in areas where deeper filling was encountered (i.e. near the Man-O-War Steps) and in 

between test bore locations to confirm that the underlying materials are consistent with those 

observed (and tested) during the current investigation. If the materials are inconsistent with 

those observed during the current investigation or if signs of acid sulphate soils are detected 

then additional assessment should be conducted to confirm the presence/absence of 

potential or actual acid sulphate soils. 
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1. INTRODUCTION 

 
This report presents the results of an Acid Sulphate Soil Assessment (ASS) conducted by 

Douglas Partners Pty Ltd (DP) at the Sydney Opera House forecourt in support of the 

Vehicle and Pedestrian Safety (VAPS) project.  The work was requested by Marie Khoury of 

the Sydney Opera House Trust.  

 

The site is currently occupied by The Sydney Opera House and Opera House Forecourt.  It 

is understood that the construction of a new underground loading dock with associated new 

lifts, a truck turning-bay and an entry/access tunnel to facilitate a central loading dock below 

the Opera House is proposed. Other aspects of the VAPS project include the diversion of 

existing high voltage (HV) cables and the historic stormwater channel from beneath the main 

House building, to an outlet at the Man-O-War steps. 

 

It is understood that the requirement for an Acid Sulphate Soil (ASS) assessment was 

triggered by the Sydney Regional Environmental Plan (Sydney Harbour Catchment). 

 
The objective of the current assessment is to investigate the possible presence of acid 

sulphate soils underlying the site and their potential impacts, if any.  
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The acid sulphate soil assessment was undertaken in conjunction with a preliminary 

contamination assessment (DP Project 71529.01). The findings of the preliminary 

contamination assessment are reported separately in DP report 71529.01. 

 

 

2. BACKGROUND 

 
Coastal, low-lying alluvial soils, located generally below about RL 5.0 AHD, may contain 

framboidal pyrite or other sulphides.  These are rounded, microbially generated microscopic 

mineral grains.  In situations where these materials are present in soils below the water 

table, or in dense clay-rich soils that are periodically re-wetted, the sulphides are kept out of 

contact with air and hence remain in a relatively un-oxidised form. Under such 

circumstances the sulphides are generally in "equilibrium" with the local environment.  Soils 

which have appreciable pyrite or other sulphides which have not yet reacted significantly 

with air are referred to as Potential Acid Sulphate Soils, or PASS. 

 

If such sulphide-bearing or pyritic soils are disturbed by excavation, thereby allowing ready 

access of oxygen to the sulphides from air, an oxidation reaction takes place.  This results in 

the generation of sulphuric acid, or acid sulphates.  Pyritic soils, which have begun to 

generate acid, are referred to as Actual Acid Sulphate Soils, or AASS.  The acid is 

transported by water, and if allowed to build up in sufficient concentrations, poses a direct 

environmental threat to plants and organisms that come in contact with such waters. 

 

Additionally, increasingly acidic waters can dissolve many metal ions in soils which would 

otherwise remain insoluble.  The dissolved metallic ions will then be available for uptake by 

organisms.  These ions comprise aluminium and iron, plus a suite of heavy metals such as 

zinc, lead and cadmium, which at elevated levels can be toxic to plants, animals and 

humans. 

 

The measure of acidity in waters is pH.  Pure water has a pH of 7; pH values below 7 are 

acidic, pH values above 7 are basic, or alkaline. The pH scale is not linear: a decrease of 1 

pH unit represents a 10-fold increase in the concentration of dissolved hydrogen ions, which 

is what produces acidity. The change in pH of a natural body of water from 5 to 4 is 10 times 

as undesirable as a change from 6 to 5; the change from 5 to 3 is 100 times as undesirable. 
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Most organisms can cope with pH in the neutral range (ideally between 5.5 to 8.5).  In 

natural waters, pH values below 5 are undesirable; below 4, they are unacceptable being 

weak acids. 

 

Acid soil and conditions may also have a corrosive impact on man made structures, 

particularly those formed from concrete and steel. 

 

 

3. SITE DESCRIPTION 

 

3.1 Site Identification and Topography 

 

The Sydney Opera House is located on Bennelong Point on Sydney Harbour. Bennelong 

Point is bounded by Circular Quay to the west and Farm Cove to the east.  The Sydney 

Opera House and the adjoining forecourt occupy an area of approximately 30,000 m2. It 

extends from the vertical rock cutting to the south known as the Tarpeian Way to the 

northern tip of the Bennelong Point, a distance of approximately 250 m. The width of the site 

is approximately 120 m in an east-west direction. 

 

The site is broadly level, with the Opera House forecourt and surrounding boardwalks at 

approximately 3 m to 5 m above the harbour seawater level, at approximately RL 3.6 m 

AHD.  The Opera House itself comprises a complex of terraced theatres and halls linked 

together beneath a roof comprising sets of interlocking vaulted shells surrounded by terrace 

areas that function as pedestrian concourses.   

 

An underground car-park comprising two concentric cylindrical excavations to depths of 

approximately 40 m is located to the south of the Opera House and the Tarpeian Way 

cliffline. The Sydney Harbour Tunnel is located within about 80 m of the western seawall of 

the Sydney Opera House and strikes in an approximately north-north-west orientation. 
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A site location plan and site layout are shown on Drawing 1 in Appendix A. The current 

investigation site is defined by the footprint of the proposed tunnel and loading bay and the 

proposed stormwater deviation as shown on Drawing 1. 

 

 

3.2 Proposed Development 

 
The proposed VAPS development involves the construction of a new underground loading 

and delivery dock below the existing driveway entrance and Monumental Steps. The 

purpose of the development is to restrict the use of the existing Forecourt area to taxis and 

VIP vehicles only, thereby enhancing pedestrian safety and improving the aesthetics of the 

Opera House for patrons arriving and departing.  It is understood that two service corridors 

are to be constructed as tunnels below the main Opera House building, extending to the 

north from the loading dock area.  These service tunnels are to provide storage areas 

together with access to new internal lifts.  

 

It is understood that the main part of the loading dock will be located underneath the 

Monumental Steps. The base of the new loading dock will be at RL -10.97 m (AHD) {Level -

36 foot} and will be approximately 14.6 m below the Ground Floor Level at RL +3.66 m 

(AHD) {Level +12 foot}.  

 

The loading dock will be accessed via a new vehicle entry access tunnel located beneath 

the forecourt area, starting from near the current main gate house and extending in a north-

easterly direction towards the Opera House. The architectural drawings indicate that the 

width of the tunnel will be about 11 m.  The southern section of the access tunnel will be 

located close to the Tarpeian Way cliff line and the alignment of the Sydney Harbour Tunnel.   

 

The dimensions of the main loading dock are about 45 m x 35 m in plan. The main loading 

dock area will also include a turning bay to accommodate large semi-trailer trucks, extending 

20 – 25 m eastwards, towards the Man-O-War Steps. The two service corridors (eastern and 

western) will extend as tunnels from the base of the loading dock for a length of between 45 

– 55 m beneath the main building, towards the central part of the Opera House. The eastern 

tunnel is shown as approximately 11 m in width in the plan provided, but is intended to be 

reduced to 8 m and will extend to a proposed new temporary scenery lift located below the 
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set storage area.  This corridor may also provide a storage area for containers. The western 

tunnel is approximately 6 – 7 m in width and will link-up with the existing “Lift 12”.  A new 

goods lift will also be located midway along the western corridor.  All three lift pits are shown 

to extend locally down to approximately RL -15 m (AHD), about 3 m lower than the proposed 

floor level of the service tunnels.   

 
The proposed works will also include the diversion of the historic Bennelong Drain beneath 

the Opera House Forecourt, between the Monumental Steps and the Tarpeian Way to a new 

outflow point near the Man-O-War Steps.   

 

 

3.3 Site Geology 

 
Reference to the 1:100,000 Geological Map Sheet for Sydney indicates that the site is 

underlain by filling and/or a soil layer overlain by Triassic-Aged Hawkesbury Sandstone.  

The Hawkesbury Sandstone typically comprises medium to coarse-grained quartz 

sandstone with very minor shale and laminite lenses.  Field observations generally confirm 

the published geological mapping. 

 

 

4. SCOPE OF WORK 

 
The investigation focuses only on the ASS/PASS issues.  It comprised:- 

• A desktop review including a review of site plans and drawings for the proposed 

development, as well as a review of the ASS Risk Map and Sydney Regional 

Environmental Plan (Sydney Harbour Catchment); 

• A site visit to visually assess the likelihood of ASS conditions at the depth of proposed 

excavation; 

• Collection of soil samples from six (6) test bores drilled for the purpose of preliminary 

contamination assessment (DP Project 71529.01) at 0.5 m, then at 0.5 m intervals till 

test bore completion; 
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• Screening of all samples against field pH and oxidised pH to provide an indication of the 

samples most likely to be ASS; 

• On the basis of screening pH tests, four samples were selected for despatch to a NATA 

registered analytical laboratory for Suspension Peroxide Oxidation Combined Acidity 

and Sulphate (SPOCAS) testing as per Method 21 of the NSW Acid Sulphate Soil 

Management Advisory Committee Manual (1998) [ASSMAC]; and 

• Preparation of an Acid Sulphate Soil Assessment Report summarising field work and 

the results of the SPOCAS analysis. 

 

 

5. ACID SULPHATE SOIL PLANNING MAP REVIEW 

 

The Department of Land and Water Conservation Acid Sulphate Soil Risk Map (1:25,000) for 

Prospect and Parramatta River (9130N3) indicates that the site is locates in an area classed 

as X2 – disturbed terrain. The Map described disturbed terrain as land that may include 

“filled areas which occur during reclamation of low lying swamps for urban development. 

Other disturbed terrain includes areas which have been mined or dredged or have 

undergone heavy ground disturbance through general urban development or construction of 

dams or levees”. The map indicates that “soil investigations are required to assess these 

areas for potential acid sulphate soils”. 

 

The desktop review also included a review of the Sydney Regional Environment Plan 

(Sydney Harbour Catchment), 2005. The plan applies to land in the Foreshores and 

Waterways Area that are within Zone W1, W2, W3, W4, W5, W6, W7, W8 or 8(a). The plan 

indicates that the site is not within any of the above listed zones. 

 
 

6. ASSESSMENT CRITERIA  

 

The action criteria for acid sulphate soils are sourced from the Acid Sulphate Soils 

Management Advisory Committee (ASSMAC) Acid Sulphate Soils Assessment Guidelines 

(1998).  With respect to the soils observed at the site, the results were compared against the 
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action criteria for greater than 1000 tonnes disturbed. The action criteria for ‘sands to loamy 

sands’ (‘Coarse Texture’) have been adopted for sands and gravels and the action criteria 

for sandy loams to light clays (“medium texture”) used for sandy clay materials.  The Action 

Criteria are listed in Table 1. 

 

Table 1 - ASSMAC Action Criteria 

Screening Levels  Screening Criteria 

Coarse Texture Medium Texture 

pHf <4 <4 

pHfox <3.5 <3.5 

Laboratory 

Results pH 

Change >1 >1 

Action Criteria  Threshold1 Threshold2 

TPA 18 18 Acid Trail (mol 

H+/tonne TSA 18 18 

Sulphur trail (%) Spos 0.03 0.03 

Notes: 

1. ASSMAC Action Criteria for disturbance of greater 1000 tonnes of material for coarse texture materials 

2. ASSMAC Action Criteria for disturbance of greater 1000 tonnes of material for medium texture materials 

TPA Total Potential Acidity 

TSA Total Sulphidic Acidity (TPA -TAA) 

SPOS Peroxide oxidisable sulphur 

pHf non-oxidised pH - this measures existing acidity.  

pHfox oxidised pH - this measures potential acidity.  

Change (pHfox - pHf )  - the larger the difference from (pHfox) to (pHf) , the more likely of the soil being Potential    

 ASS. 
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7. FIELD WORK 

 

7.1 Field Work Methodology 
 

All sample locations were cleared for services and pipes using Dial-before-you-dig 

information and an electro-magnetic sweep by an accredited service locater. A ground 

penetrating radar survey was completed at each location to attempt to identify deeper 

services and services not typically detectable by electromagnetic sweeps (such as clay and 

concrete pipes). 

 

In addition to the electromagnetic and GPR sweeps, an additional concrete thickness radar 

survey was conducted at Test Bore 206 in an attempt to identify the locations of the 

underground beam pairs in conjunction with a review of the GBG Report entitled 

Investigation using Ground Penetrating Radar of the Subsurface Construction of the 

Concourse East, Sydney Opera House, Sydney, NSW dated 4 March 2010. The GBG report 

was relied upon for the locations of the beam pairs in view of the inconclusive results of the 

GPR and concrete radar surveys. 

 

The limestone pavement in the forecourt (where Test Bores 201 to 204 were located) was 

removed by Opera House Staff to expose the underlying cement/concrete. The cement and 

concrete was then pre-cored using a 150 mm diameter diatube corer with a wetvac to 

reduce drilling fluids. Test Bore 205 was located on a bitumen pavement and was pre-cored 

with a 150 mm diatube corer. 

 

Test Bores 201 to 205 were drilled using a truck mounted Scout Rig. The rig was moved into 

position after the pavement was removed and underlying concrete/bitumen cored. Once in 

position barricades were put in place to prevent vehicle and pedestrian access to the works 

area. 

 

At Test Bore 206 a pilot hole was cored through the asphalt and concrete using a 50 mm 

diameter diatube corer. Following the completion of the pilot hole demonstrating that the 

hole was not located over a beam pair a 150 mm core was cored over the top of the pilot 

hole. Once the concrete core was removed a bobcat mounted drilling rig was moved into 
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position and barricades put in place to prevent vehicle and pedestrian access to the works 

area. 

 

The field investigation comprised the drilling of six test bores (BH201 to BH206) to depths of 

between 13.5 m and 17.1 m.  The borehole locations were set out relative to existing surface 

features (e.g. walls, staircases and gutters).  The locations of test bores are shown in 

Drawing 1 within Appendix A.   

 

Each bore was drilled using solid, spiral flight augers. Test bores were extended to borehole 

refusal (on sandstone or in filling) to depths of between 0.9 m and 2.9 m. 

 

 All Environmental sampling was performed according to standard operating procedures 

outlined in the DP Field Procedures Manual.  All sampling data will be recorded on DP chain 

of custody sheets.  The general soil sampling procedure comprised:- 

• Collection of soil samples from auger returns at 0.5m then at 0.5 m intervals and at test 

bore completion; 

• decontamination of all sampling equipment using a 3% solution of phosphate free 

detergent (Decon 90) and distilled water prior to collecting each sample; 

• transfer of samples into sealable plastic bags. All air was removed from the bags before 

they were sealed; 

• labelling of sample bags with individual and unique identification, including project 

number, sample location and sample depth; and 

• placement of the sample bags into a cooled, insulated and sealed container for 

transport to DP offices where upon they were placed in a freezer to prevent oxidation 

and sent to the laboratory in a cooled insulated container (following acid sulphate soil 

screening). 

 

NATA accredited laboratories were employed to conduct the sample analysis.  The 

laboratories are required to carry out routine in-house QC procedures.  

 

The approximate ground surface level for the boreholes was determined by interpolation 

between survey makers shown on the drawing prepared by Hard & Forester Consulting 

Surveyors, 2005 entitled: Sydney Opera House Survey Control Plan, Ground Floor +12 



 
Page 10 of 16 

Acid Sulphate Soil Assessment Project 71529.02 
Vehicle and Pedestrian Safety (VAPS) Project June 2010 
Sydney Opera House Trust 

External, in particular, Sydney Opera House Bench Mark P6-01 (SOHBM – P6-01).  SOHBM 

P6-01 was located at the base of the foyer stairs adjacent to the eastern boardwalk, a 

distance of between 7 m and 17 m from the borehole locations.  The Reduced Level (RL) 

shown on SOHBM – P6-01 is understood to be relative to AHD.     

 

 

7.2 Acid Sulphate Soils Screening Methodology 

 

The following methodology was adopted for pH and peroxide pH screening test:- 

 

pH measurement 

• Placement of 5 g material in small glass container; 

• Addition of 25 mL water, mix; and 

• Measurement of pH using a calibrated TPS WP80D Dual pH-mV and Temperature 

probe. 

 

Peroxide pH measurement 

• Placement of 5 g of soil in a small glass container; 

• Addition of a few drops of pH adjusted 30% peroxide; 

• Observation of sample for effervescence, colour change or odour; 

• Additional of 25 mL water, mix; and 

• Measurement of pH using a TPS WP80D Dual pH-mV and Temperature probe. 

 

Sampling equipment was rinsed and washed with distilled water between sampling 

locations. 

 

Based on the results of the acid sulphate soil screening selected samples were chosen for 

SPOCAS analysis. 
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8. RESULTS 

8.1 Field Observations 

 

During field investigations for the current assessment, the subsoil profile observed in the test 

bores generally comprised filling consisting of gravelly sand with some concrete and cobble 

(ballast) inclusions underlain by sandstone. The depth of filling varied across the site from 

0.8 m to 2.7 m (although in Bores 201, 203 and 206 refusal was encounter in the filling 

before reaching sandstone), generally increasing in depth on the eastern side of the site. 

Bores 201, 202 and 206 were terminated at relatively shallow depths of 1.8 m, 1.3 m and 1.3 

m below ground level respectively (probably on concrete rubble or ballast). Groundwater 

was not encountered in the bores with the exception of Test Bore 205 where water was 

intercepted at a depth of 2.2 m. It is also noted that Test Bore 205 (near the Man-O-War 

steps) had the deepest filling encountered during the investigation (2.7 m) which included 

some clayey layers. 

 

The materials encountered in the test bores did not include any of the typical indicators of 

actual or potential acid sulphate soils such as peaty materials, organic layers or organic 

odours. Furthermore, as groundwater was not encountered in the majority of bores (and was 

therefore likely present in the underlying sandstone, the probability of un-oxidised acid 

sulphate soils was unlikely. 

 

Sampling locations are shown in Drawing 1, Appendix A, and the details of the subsurface 

conditions encountered are shown on Test Bore Reports in Appendix B. 

 

 

8.2 Screening Test Results for ASS 

 
The results of field pH and peroxide pH are presented in Table 2. 

 



 
Page 12 of 16 

Acid Sulphate Soil Assessment Project 71529.02 
Vehicle and Pedestrian Safety (VAPS) Project June 2010 
Sydney Opera House Trust 

Table 2 - Results of ASS Field Testing 

Screening Results 
pH^ 

 Observations Sample ID Sample Description+ 
pHf pHfox Change 

Reaction Strength Colour Change Odour 
201/0.5 Sand Filling 9.1 8.2 -0.9 1 No No 
201/1.0 Sand Filling 10.1 9.4 -0.7 1 No No 
201/1.5 Gravelly sand filling 10.5 10.1 -0.4 1 No No 
202/0.5 Gravelly sand filling 10.4 10.4 0 1 No No 
202/0.9 Sandstone 9.5 10.3 0.8 1F No No 
203/0.5 Gravelly sand filling 9.6 8.6 -1 1F No No 
203/1.0 Gravelly sand filling 9.7 8.8 -0.9 1 No No 
204/0.5 Crushed sandstone filling 9.6 9.2 -0.4 3FH No No 
204/1.0 Crushed sandstone filling 9.3 8.4 -0.9 3FH No No 
205/0.5 Gravelly sand filling 9.6 8.8 -0.8 2F No No 
205/1.0 Crushed sandstone filling 9.1 9.2 0.1 2F No No 
205/1.5 Sandy clay filling 8.8 8.4 -0.4 1 No No 
205/2.0 Sandy clay filling (wet) 8.4 8.5 0.1 1 No No 
205/2.5 Sandy clay filling (wet) 7.9 7.6 -0.3 1 No No 
205/2.9 Sandstone 8.5 8.4 -0.1 1 No No 
206/0.5 Crushed sandstone filling 8.5 7.7 -0.8 1 No No 
206/1.0 Gravelly sand filling 8.1 7.5 -0.6 2F No No 
206/1.2 Gravelly sand filling 8.0 7.5 -0.5 2F No No 
medium texture (sandy loams to light clays) <4* <3.5** ≤-1** - 

Coarse texture (sands to loamy sands <4* <3.5** ≤-1** - 
 

Notes: 
TAA Total Actual Acidity 
TPA Total Potential Acidity 
TSA Total Sulphidic Acidity (TPA-TAA) 
SKCl KCl extractable sulphur 
SP peroxide oxidation sulphur 
SPOS Peroxide oxidisable sulphur 
+ provides brief description only, full material description given in Test Bore Reports, Appendix B 
* for Actual Acid Sulphate Soil 
** Indicative value only, for Potential Acid Sulphate Soil 
# ASSMAC Action Criteria for disturbance of 1 – 1000 tonnes of medium textured material ie sandy loams 
to light clay 
## ASSMAC Action Criteria for disturbance of 1 – 1000 tonnes of fine textured material ie medium to heavy 
clays and silty clay 
^ pHf non-oxidised pH 
  pHfox oxidised pH 
  Change pHfox – pHf 
Reaction Strength:  

1. Denotes no or slight effervescence 
  2. Denotes moderate effervescence 
  3. Denotes vigorous effervescence 
  4. Denotes “volcanic” i.e. very vigorous effervescence 
  F. after reaction number indicates a bubbling/frothing reaction (organics) 
  H. Denotes heat generated by reaction 
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8.3 SPOCAS Results for ASS 

 

On the basis of the pH testing, selected samples were submitted for SPOCAS (Suspension 

Peroxide Oxidation Combined Acidity and Sulphate) testing to Envirolab Services.  The 

results of analysis are summarised in Table 3 and compared with action criteria specified in 

ASSMAC Acid Sulphate Soils Assessment Guidelines (1998).  Full laboratory reports are 

presented in Appendix C. 

 

 

Table 3 - Results of Laboratory Analysis for SPOCAS 

Sample 
Location and 

Depth 

Material 
Type 

SPOS 
(% w/w) 

 
pHKCl 

 
pHox 

TAA 
(moles H+/ 

tonne) 

TPA 
(moles 

H+/ 
tonne) 

TSA 
(moles H+/

tonne) 

201/1.0* Sand filling <0.005 10.0 7.3 <5 <5 <5 

204/1.0* 
Crushed 

sandstone 
filling 

<0.005 8.8 6.4 <5 <5 <5 

205/2.5** Sandy clay 
filling (wet) 0.021 7.7 4.3 <5 <5 <5 

206/1.0* gravelly 
sand filling <0.005 9.2 7.2 <5 <5 <5 

Action Criteria 
Coarse Texture - 0.03 4 3 18 18 18 
Medium Texture - 0.03 4 3 18 18 18 

 
Notes: 
TAA Total Actual Acidity 
TPA Total Potential Acidity 
TSA Total Sulphidic Acidity (TPA-TAA) 
* Action Criteria based on ‘Course Texture’ greater then 1000 tonnes disturbed 
** Action Criteria based on ‘Medium Texture’ greater then 1000 tonnes disturbed 
Bold and Shading Exceeds Action Criteria 
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9. DISCUSSION AND CONCLUSIONS 

 

An Acid Sulphate Soil Assessment was conducted for the VAPS project in conjunction with a 

contamination assessment (DP Project 71529.01).  The objective of the assessment was to 

investigate the potential for the presence of acid sulphate soils on the subject site, and to 

evaluate the likely impact associated (including implications for waste classification in 

Project 71529.01) with ASS, if present.  

 

Field and analytical results have been compared to the ASSMAC guidelines, to assess the 

potential presence of acid sulphate soils (ASS) and potential acid sulphate soils (PASS) at 

the site. As the proposed development if involves bulk excavation for a tunnel, loading bay 

and stormwater diversion it is assumed that greater then 1000 tonnes of soil will be 

disturbed and the appropriate action criteria have been adopted. 

 

On the basis of the results the findings are:- 

• Observation in the test bores did not indicate any typical indicators of potential or actual 

acid sulphate soils, such as organic odours or organic materials including peat. 

Furthermore, groundwater was not observed in the majority of bores above the 

sandstone bedrock suggesting that the overlying filling material has been placed in an 

aerated horizon and thus the potential for the presence of unoxidised sulphate would be 

further reduced.  SPOCAS analysis was, nonetheless conducted to confirm the field 

observations. 

• The pHkcl and pHox (both screening and laboratory results) were typically in the neutral to 

slightly alkaline range and did not indicate the presence of acidic soils or potential (or 

actual) acid sulphate soils. Furthermore they were above (where a pH below the criteria 

would indicate potential for acid sulphate soils) the respective action criteria of pH 

screening viz. pH 4 and 3 respectively. 

• The acid trail parameters, viz. Total Actual Acidity (TAA), Total Peroxide Acidity (TPA) 

and Total Sulphidic Acidity (TSA) were not detected in all samples analysed for 

SPOCAS.  The detected concentrations were thus within the action criteria. 
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• The levels of Peroxide Oxidisable Sulphur (Spos) were below the laboratory detection 

limits in all samples with the exception of sample 205/2.5 (0.021% w/w). However, the 

Spos level in 205/2.5 was within the Action Criteria for medium textured soils (greater than 

1000 tonnes disturbed) of 0.03% w/w) in the samples analysed, all concentrations were 

well within the action criteria. 

 

Based on the results of the assessment it is considered that the materials encountered in the 

test bores did not contain actual acid sulphate soils or potential acid sulphate soils. 

Therefore based on the findings at this stage no acid sulphate soils management plan is 

deemed necessary.  

 

It is, however, recommended that the materials be inspected following excavation by a 

qualified environmental consultant, particularly where refusal was encountered in the filling 

(Bores 201, 203 and 206), in areas where deeper filling was encountered (i.e. near the Man-

O-War Steps) and in between test bore locations to confirm that the underlying materials are 

consistent with those observed (and tested) during the current investigation. If the materials 

are inconsistent with those observed during the current investigation or if signs of acid 

sulphate soils are detected then additional assessment should be conducted to confirm the 

presence/absence of potential or actual acid sulphate soils. 

 

 

10. LIMITATIONS OF THIS REPORT 

 

The scope of the site assessment activities and consulting services undertaken by DP were 

limited to those detailed in the proposal dated 29 April 2010 and accepted by  

The Sydney Opera House Trust.   
 

DP’s assessment is necessarily based upon the result of a limited site investigation and the 

restricted programme of surface and subsurface sampling, screening and laboratory testing 

which was set out in the proposal.  DP cannot provide unqualified warranties with regards to 

site contamination nor does DP assume any liability for site conditions not observed or 

accessible during the time of the investigations. 

 





 

 

 
 
 
 
 
 
 

 

APPENDIX A 
 Drawing 

 
 
 





 

 

 
 
 
 
 
 

 

APPENDIX B 
Test Bore Report Sheets and Notes Relating to This Report 

 
 
 
 

 

















 

 

 
 
 
 
 
 

 

APPENDIX C 
Laboratory Reports and Chain of Custody Documentation 

 
 
 
 




















































































































