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SUMMARY 
 
 
Background 
 
 
Midland Brick Company Pty Ltd (Midland Brick) referred a proposal to the Environmental Protection 
Authority (EPA) in May 2002 to indefinitely extend the time limit of its environmental approval for clay 
excavation operations at Hallet and Copley Roads, Upper Swan and to expand working areas to 
encompass Lot 19 Copley Road, Lots 19, 45 and 46 St Albans Road and Lot 100 Great Northern 
Highway. 
 
Relevant environmental factors to the proposed change of conditions identified by EPA included acid 
sulfate soils (ASS). Appendix 4 of Bulletin 1157 (EPA December 2004) presents the draft recommended 
environmental conditions and commitments to be discharged by Midland Brick on approval of the 
proposal by the Minister for the Environment. In relation to ASS, the draft conditions specify the 
following requirements: 
 
Condition 6: Acid Sulfate Soils Investigation and Management Plan 
 
6-1 Prior to any ground-disturbing activities associated with the excavation and dewatering of areas 

classed as having a “high risk” of acid sulfate soils according to the Western Australian 
Planning Commission Bulletin No. 64, the proponent shall prepare an Acid Sulfate Soils 
Investigation and Management Plan to the requirements of the Minister for the Environment on 
advice of the Environmental Protection Authority. 

 
The objectives of the Plan are: 
 
• to ensure that any ground-disturbing activities which may disturb acid sulfate soils and/or 

contaminated waters are planned and managed to avoid adverse effects on the natural and built 
environment, human activities and health. 

 
The Plan shall address: 
 
1. Identification of acid sulfate soils in and near areas proposed to be disturbed,  
 
and, in the event that the disturbance of acid sulfate soils is unavoidable, the plan shall also address: 
 
2. Potential on-site and off-site effects of the disturbance of the acid sulfate soils and/or 

groundwater levels. 
3. How drainage or soil extraction will be undertaken to minimise environmental impacts. 
4. How any acid leachate generated as a result of ground-disturbing activities will be managed. 
5. Management of areas, both on and off-site, used to store or treat extracted soil. 
6. Comprehensive surface and groundwater quality monitoring both on and off-site, if applicable. 
7. Establishment of agreed performance criteria and objectives in relation to environmental and 

social impacts, and 
8. Contingency measures and procedures in the event that the agreed performance criteria may not 

be met. 
 
6-2 The proponent shall implement the Acid Sulfate Soils Investigation and Management Plan 

required by Condition 6-1, to the requirements of the Minister for the Environment on advice of 
the Environmental Protection Authority. 

 
6-3 The proponent shall make the Acid Sulfate Soils Investigation and Management Plan, required by 

Condition 6-1, publicly available, to the requirements of the Minister for the Environment on 
advice of the Environmental Protection Authority.  

 
 
This Acid Sulfate Soils Investigation and Management Plan (ASSIMP) has been prepared on behalf of 
Midland Brick by RPS Bowman Bishaw Gorham in fulfilment of the draft environmental conditions. 
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Scope & Objectives 
 
The principal objectives of the investigation were to assess (i) the presence, distribution and magnitude of 
Potential Acid Sulfate Soils (PASS) in and near areas proposed for disturbance per draft condition 6-1(1) 
and (ii) identify the need for management and monitoring measures during the clay excavation program 
per draft condition 6-1(2)-(8). Tasks undertaken in support of the preparation of the ASSIMP included: 
 
• Compilation and review of existing environmental data and exploratory drill logs to characterise 

site features, including local soils, hydrology and hydrogeology. 
 
• A comprehensive soil sampling and analysis program to investigate the presence, distribution 

and magnitude of PASS in areas proposed for direct disturbance as a consequence of clay 
excavation. Midland Brick has advised that dewatering is not conducted in support of clay 
excavation works and indirect disturbance of PASS due to groundwater drawdown is not 
expected. It is understood some pumping does occur to control surface water accumulations 
above the clay unit during the winter months.  

 
• A baseline groundwater sampling and analysis program to (i) assess background groundwater 

quality prior to earthworks disturbance and (ii) to provide an indication of acid sulfate soil 
impacts at the watertable that may have occurred due to past mining activities. 

 
• Comparison of field and laboratory acid sulfate soil test data with applicable Department of 

Environment (DoE) guidelines and action criteria to assess potential management implications 
associated with the proposed clay excavation program.   

 
The completed field and laboratory program included the following: 
 
• Inspected and sampled the soil profile at 11 locations to target depths varying between 6 and 

14mbgl, yielding an average depth of investigation of 8.8mbgl. Soil investigation bores were 
sampled using a push-core drill rig and were generally terminated below the estimated base of 
excavation at each location. Combined soil and groundwater sampling sites were investigated 
using a drill rig with hollow-stem auger and split-spoon attachment. All locations were targeted 
within the Coondaree Swamp “High ASS Risk” zone mapped by DoE / WRC (2004), taking 
account of access constraints imposed by the remnant clay pits and main drainage corridor 
bisecting the site. Exploratory drilling records compiled by Midland Brick between 1982 and 
1983 were reviewed in detail to assist in the planning phase of the investigation. The proposed 
sampling density was considered adequate to sufficiently characterise the ASS characteristics of 
soils within the site, based on the low geological and geomorphological variability within the 
identified risk zone. 

 
• Installed permanent groundwater monitor bores at three of the soil investigation locations to 

enable assessment of baseline water quality characteristics prior to earthworks disturbance. 
 
• Recovered 208 discrete soil samples for field pHF and pHFOX analysis in accordance with DoE 

requirements, to provide a preliminary indication of the presence of PASS, Actual Acid Sulfate 
Soils (AASS) and/or Non Acid Sulfate Soils (NASS). 

 
• Conducted selective SPOCAS and/or CRS analysis on 34 samples to confirm the presence or 

absence of PASS, corresponding to approximately 17% of the total number of recovered samples. 
 
 
Findings 
 
Field and Peroxide pH Data 
 
Field pHF and peroxide pHFOX data indicated the following: 
 
• 198 of the 206 samples analysed in the field (approx. 96%) exhibited pHF and pHFOX results, 

which were indicative of NASS.  
 

• 8 of the 206 samples analysed (approx. 4%) exhibited pHF and pHFOX results, which were 
indicative of PASS.         

 
• No test results indicated the presence of AASS.     
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The identified PASS horizons largely corresponded to near-surface (<1.5mbgl) deposits of silty clay 
and/or silty sand, significantly above the watertable. Soils tested below the watertable did not indicate the 
presence of PASS.  
 
Laboratory SPOCAS and CRS Data 
 
Confirmatory laboratory assessment results are summarised below: 
 
• All 34 samples analysed contained chromium reducible sulfur (SCR) concentrations below 

laboratory detection limits, confirming the absence of reduced inorganic sulfur in samples 
recovered from beneath the inferred high risk zone of Coondaree Swamp.  

 
• Laboratory analysis results confirmed that the PASS characteristics observed in the field for 

samples CSA4-1A, CSA9-1A, CSMB1-1, CSMB1-1A, CMB2-11A, CSMB3-1, CSMB3-2 and 
CSMB3-1A were not attributable to reduced inorganic sulfur. pH drops reported in the field 
appear to be of organic origin and constitute a low overall environmental risk. 

 
• The estimated average existing plus potential acidity (STAA + SCR) of soils subject to confirmatory 

laboratory analysis is 0.008%S, which is below the DoE’s trigger criterion of 0.03%S (for sandy 
textured soils). Albeit, existing plus potential acidity in near surface sample CSMB2-1 marginally 
exceeded the trigger criterion of 0.03% by 1.06-fold, this exceedence was not attributable to 
reduced inorganic sulfur. Soils at this location should not require precautionary management, 
given the marginal nature of the exceedence, the inferred organic source and the clayey texture of 
the material.  

 
• The estimated average titratable potential acidity (STPA) of the analysed soils is 0.015%S, which 

is also below the DoE’s 0.03%S trigger criterion. Whilst titratable potential acidity results (STPA) 
above 0.03%S were reported in four samples (CSA4-2, CSA5-5A, CSMB3-2 & CSMB3-7A), 
Acid Neutralising Capacity (ANC) data indicates excess self-buffering capacity within these 
soils, which will counteract potential organic acidity if released during clay excavation. 

 
Groundwater 
 
In accordance with prevailing DoE requirements, a baseline groundwater investigation was conducted to 
assess water quality characteristics beneath the site prior to disturbance.  
 
Reported concentrations of ASS indicator species (including total alkalinity, sulfate, chloride, manganese, 
aluminium, arsenic and pH) do not indicate groundwater is being affected by the oxidation of sulfides at 
the watertable.  
 
 
Conclusions 
 
Confirmatory laboratory results indicate that reduced inorganic sulfur (i.e. SCR) is absent from all soil type 
associations recovered from beneath Coondaree Swamp.  
 
Slightly elevated titratable potential acidity (TPA) results in 4 of the 34 samples analysed appear 
attributable to organic acidity and should not require precautionary treatment or management measures. 
Excess buffering capacity also exists in these soil horizons.   
 
The overall results indicate that clay excavation operations should be able proceed as proposed across the 
entire site without implementation of special treatment and/or management precautions.  
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1.0 INTRODUCTION 
 
 
1.1 Background 
 
Midland Brick Company Pty Ltd (Midland Brick) referred a proposal to the 
Environmental Protection Authority (EPA) in May 2002 to indefinitely extend the time 
limit of its environmental approval for clay excavation operations at Hallet and Copley 
Roads, Upper Swan and to expand working areas to encompass Lot 19 Copley Road, 
Lots 19, 45 and 46 St Albans Road and Lot 100 Great Northern Highway. 
 
Relevant environmental factors to the proposed change of conditions identified by EPA 
included acid sulfate soils (ASS). Appendix 4 of Bulletin 1157 (EPA December 2004, 
Appendix A) presents the draft recommended environmental conditions and 
commitments to be discharged by Midland Brick on approval of the proposal by the 
Minister for the Environment. In relation to ASS, the draft conditions specify the 
following requirements: 
 
Condition 6: Acid Sulfate Soils Investigation and Management Plan 
 
6-1 Prior to any ground-disturbing activities associated with the excavation and 

dewatering of areas classed as having a “high risk” of acid sulfate soils 
according to the Western Australian Planning Commission Bulletin No. 64, the 
proponent shall prepare an Acid Sulfate Soils Investigation and Management 
Plan to the requirements of the Minister for the Environment on advice of the 
Environmental Protection Authority. 

 
The objectives of the Plan are: 
 
• to ensure that any ground-disturbing activities which may disturb acid sulfate 

soils and/or contaminated waters are planned and managed to avoid adverse 
effects on the natural and built environment, human activities and health. 

 
The Plan shall address: 
 
1. Identification of acid sulfate soils in and near areas proposed to be disturbed,  
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and, in the event that the disturbance of acid sulfate soils is unavoidable, the plan shall 
also address: 
 
2. Potential on-site and off-site effects of the disturbance of the acid sulfate soils 

and/or groundwater levels. 
 
3. How drainage or soil extraction will be undertaken to minimise environmental 

impacts. 
 
4. How any acid leachate generated as a result of ground-disturbing activities will 

be managed. 
 
5. Management of areas, both on and off-site, used to store or treat extracted soil. 
 
6. Comprehensive surface and groundwater quality monitoring both on and off-site, 

if applicable. 
 
7. Establishment of agreed performance criteria and objectives in relation to 

environmental and social impacts, and 
 
8. Contingency measures and procedures in the event that the agreed performance 

criteria may not be met. 
 
 
6-2 The proponent shall implement the Acid Sulfate Soils Investigation and 

Management Plan required by Condition 6-1, to the requirements of the Minister 
for the Environment on advice of the Environmental Protection Authority. 

 
 
6-3 The proponent shall make the Acid Sulfate Soils Investigation and Management 

Plan, required by Condition 6-1, publicly available, to the requirements of the 
Minister for the Environment on advice of the Environmental Protection 
Authority.  

 
This Acid Sulfate Soils Investigation and Management Plan (ASSIMP) has been 
prepared on behalf of Midland Brick by RPS Bowman Bishaw Gorham in fulfilment of 
(draft) environmental conditions 6-1 to 6-3. A completed copy of the WAPC Acid 
Sulfate Soils Applicant Self-Assessment Form is included at Appendix B. 
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1.2 Report Format 
 
The remainder of the ASSIMP report comprises four main sections, described as 
follows: 
 
Section 2, Objectives and Scope of Work: Summarises the specific objectives of the 
assessment and the tasks performed to achieve them. 
 
Section 3, Site Description: Details the relevant environmental characteristics of the site. 
 
Section 4, Soils: Assesses the presence, distribution and magnitude of Potential Acid 
Sulfate Soils (PASS) within the site and requirements for management. 
 
Section 5, Groundwater: Provides a baseline assessment of groundwater quality prior to 
earthworks disturbance. 
 
Preparation of the ASSIMP report was undertaken with reference to the following key 
guidance documents on acid sulfate soils: 
 
• Department of Environment, 2004. Acid Sulfate Soils Guideline Series. 

Identification and investigation of acid sulfate soils, (October, 2004)  
 

• Department of Environment, 2004. Acid Sulfate Soils Guideline Series. Guideline 
for groundwater management in urban areas on acid sulfate soils, (October, 
2004). 

 
• Ahern C. R. et al., 2002. Queensland Acid Sulfate Soil Technical Manual: Soil 

Management Guidelines (Draft v3.8). QASSIT, Department of Natural Resources 
and Mines, Indooroopilly, Queensland. 

 
• C.R. Ahern, M.R. Ahern and B. Powell, 1998. Guidelines for Sampling and 

Analysis of Lowland Acid Sulfate Soils (ASS) in Queensland 1998. Queensland 
Acid Sulfate Soils Investigation Team (QASSIT), Queensland Department of 
Natural Resources and Mines. 

 
• McElnea A. E. and Ahern C. R., 2000. How to Interpret Acid Sulfate Soil (AAS) 

Laboratory Chemical Data. QASSIT, Department of Natural Resources and 
Mines, Indooroopilly, Queensland. 
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2.0 OBJECTIVES AND SCOPE OF WORK 
 
The principal objectives of the investigation were to assess (i) the presence, distribution 
and magnitude of PASS in and near areas proposed for disturbance per draft condition 6-
1(1) and (ii) identify the need for management and monitoring measures during the clay 
excavation program per draft condition 6-1(2)-(8).  
 
Tasks undertaken in support of the preparation of the ASSIMP included: 
 
• Compilation and review of existing environmental data and exploratory drill 

logs to characterise site features, including local soils, hydrology and 
hydrogeology. 

 
• A comprehensive soil sampling and analysis program to investigate the 

presence, distribution and magnitude of PASS in areas proposed for direct 
disturbance as a consequence of clay excavation. Midland Brick has advised that 
dewatering is not conducted in support of clay excavation works and indirect 
disturbance of PASS due to groundwater drawdown is not expected. It is 
understood some pumping does occur to control surface water accumulations 
above the clay unit during the winter months.  

 
• A baseline groundwater sampling and analysis program to (i) assess background 

groundwater quality prior to earthworks disturbance and (ii) to provide an 
indication of acid sulfate soil impacts at the watertable that may have occurred 
due to past mining activities. 

 
• Comparison of field and laboratory acid sulfate soil test data with applicable 

Department of Environment (DoE) guidelines and action criteria to assess 
potential management implications associated with the proposed clay excavation 
program.   
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3.0 SITE DESCRIPTION 
 
 
3.1 Location and Land-uses 
 
The site is located in Upper Swan, approximately 300m east of the junction of Great 
Northern Highway and Copley Road (Figure 1). For the purposes of acid sulfate soil 
assessment, the site is taken to comprise Lots 7, 19, 20 & 64 Copley Road and Lot 100 
Great Northern Highway, which form part of Coondaree Swamp (Figure 2). The Swan 
River flows past the site in a general westerly direction approximately 150m south of the 
southern boundary of Lot 64. 
 
Coondaree Swamp occupies approximately 31ha of land and encompasses part of Lots 
7, 19 and 100 and the northernmost sections of Lots 20 and 64. Most of Lot 19 and the 
eastern half of Lot 100 have been partially worked for clay by a previous operator. The 
remnant clay pits extend over approximately 10ha and comprise a series of un-
rehabilitated steep-sided voids varying in depth between 3m and 15m. Standing water 
was present in all pits at the time of inspection in March 2005. The balance of land 
within the footprint of Coondaree Swamp has not been worked to date.  
 
A large surface water diversion drain bisects the central part of the site along a general 
north-east to south-west alignment. The drain previously discharged to the Swan River 
but is understood to be no longer in-use.   
 
  
3.2 Topography 
 
Topographical survey data for the site and its environs is presented in Figure 3. With the 
exception of the historical clay pits, ground elevation generally varies between 19 and 
22mAHD in the locality of Coondaree Swamp. 
 
 
3.3 Geology and Hydrogeology 
 
3.3.1 Geological Mapping 
 
Figure 4 presents the published 1:50,000 geological mapping for the site and its environs 
(Gozzard, 1986).  
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The Coondaree Swamp zone is mapped as M1 – Holocene swamp deposits (Qhw) 
comprising grey mottled yellowish brown, blocky, firm SILT of variable clay content. 
Soils immediately surrounding the Coondaree Swamp boundary are mapped as Mgs1 – 
Guildford Formation deposits of Pleistocene age, comprising strong brown PEBBLY 
SILT, with common, fine to occasionally coarse grained laterite quartz, weathered 
granite pebble and some fine to medium grained sand of alluvial origin. Both geological 
units are recorded as plastic clay resources for brick, pipe and tile manufacture. 
 
All soil investigation locations were targeted within the higher risk zone associated with 
Coondaree Swamp. 

 
3.3.2 Groundwater 
 
Current groundwater mapping (DoE, 2005) does not provide coverage of the site. 
Indicative geological mapping data for the site suggests an approximate depth to 
groundwater of 10mbgl (Gozzard, 1986). This concurs with anecdotal data collected 
during previous investigations of the site (Bowman Bishaw Gorham, 1997), which 
suggests watertable levels vary between 10 and 15mbgl in the locality. 
 
Groundwater flow is expected to occur in a general southerly direction towards the Swan 
River. 
 
 
3.4 DoE Acid Sulfate Soil Risk Mapping 
 
DoE acid sulfate soil risk mapping is presented in Figure 5. Coondaree Swamp is 
classified according to the West Australian Planning Commission Bulletin No. 64 as 
having a “high risk of actual acid sulfate soil and potential acid sulfate soil occurring 
<3m from the surface”. Soils surrounding the high risk zone are mapped as having a 
“low to no risk of AASS and PASS occurring generally at depths >3m from the surface” 
 
 
3.5 Drainage and Wetlands 
 
The site lies on an alluvial plain between the Ellen Brook to the north and the Swan 
River to the south.  
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Coondaree Swamp is located within the northern portion of the site. Anecdotal 
information supplied by local residents (Bowman Bishaw Gorham, 1997) indicates that 
Coondaree Swamp was completely drained and the wetland cleared of all vegetation for 
agricultural purposes during the 1950s and 1960s. In addition Midland Brick stripped 
topsoil from the swamp area in Lot 7 as early as 1978.   
 
The western section of Coondaree Swamp is now classified as a Resource Enhancement 
Wetland under the Geomorphic Wetlands Swan Coastal Plain Classification (DoE, 
2004). This portion of the swamp is highly modified and has been extensively degraded 
by the previous clay excavation works.  
 
Albeit the eastern section of the swamp is identified under the Environmental Protection 
(Swan Coastal Plain) Policy 1992 and the Environmental Protection (Swan Coastal 
Plain Wetlands) Policy and Regulations 2004, this area has already been approved for 
excavation under the original ministerial conditions. 
 
EPA Bulletin 1157 recommends approval of the excavation of the balance of Coondaree 
Swamp subject to preparation of a Wetland Rehabilitation Plan by Midland Brick prior 
to recommencement of ground-disturbing activities.  
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4.0 SOILS 
 
 
4.1 Acid Sulfate Soil Investigations   
 
The following field and laboratory program was completed by RPS Bowman Bishaw 
Gorham in March 2005: 
 
• Inspected and sampled the soil profile at 11 locations (Figure 6) to target depths 

varying between 6 and 14mbgl, yielding an average depth of investigation of 
8.8mbgl.  Soil investigation bores were sampled using a push-core drill rig and 
were generally terminated below the estimated base of excavation at each 
location. Combined soil and groundwater sampling sites were investigated using 
a drill rig with hollow-stem auger and split-spoon attachment. All locations were 
targeted within the Coondaree Swamp “High ASS Risk” zone mapped by DoE / 
WRC (2004), taking account of access constraints imposed by the remnant clay 
pits and main drainage corridor bisecting the site. Exploratory drilling records 
compiled by Midland Brick between 1982 and 1983 were reviewed in detail to 
assist in the planning phase of the investigation. The proposed sampling density 
was considered adequate to sufficiently characterise the ASS characteristics of 
soils within the site, based on the low geological and geomorphological 
variability within the identified risk zone. 

 
• Installed permanent groundwater monitor bores at three of the soil investigation 

locations (Figure 6), to enable assessment of baseline water quality 
characteristics prior to earthworks disturbance. 

 
• Recovered 208 discrete soil samples for field pHF and pHFOX analysis in 

accordance with DoE requirements, to provide a preliminary indication of the 
presence of PASS, Actual Acid Sulfate Soils (AASS) and/or Non Acid Sulfate 
Soils (NASS). 

 
• Conducted selective SPOCAS and/or CRS analysis on 34 samples to confirm the 

presence or absence of PASS, corresponding to approximately 17% of the total 
number of recovered samples. 
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The sample selection rationale for CRS and SPOCAS assessment is summarised below: 
 
• At each location, conduct confirmatory analysis on any horizon displaying pHF 

and pHFOX results indicative of PASS, taking account of applicable DoE 
interpretative criteria (including pH changes on oxidation, reaction vigour and 
the absolute pHFOX value after oxidation). 

 
• Amortised across all locations, conduct selective confirmatory analysis on all 

major soil-type associations to ensure adequate ASS characterisation in all 
encountered lithology types. 

 
• At selected locations, conduct selective confirmatory analysis on soils that are 

likely to remain exposed after the cessation of clay extraction (i.e. those at or 
close to the watertable or sands that underlie shallower clay profiles).  

 
Soil samples collected for laboratory ASS analysis were placed into glass jars and 
immediately sealed to minimise potential moisture loss and exposure to air. All samples 
were stored in a clean esky cooler containing ice packs to abate potential sulfide 
oxidation. Samples were kept frozen until oven dried and analysed.  
 
 
4.2 General Soil Description 
 
Soil profile / acid sulfate soil testing logs are presented in Appendix C. 
 
The soil profile at all locations typically comprised grey to brown clay with variable 
orange to yellow mottling. Silty clay bands were encountered at several locations, with 
sandy clay horizons occurring less frequently. The base of the clay unit (where 
intercepted) was underlain by off-white to grey silty sands. Clayey sand bands were also 
present at variable depths within the profile at a few locations.  
 
Groundwater was encountered at four locations only, approximately 10mbgl, which is 
consistent with mapped contour data (Gozzard, 1986) and historical findings. 
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4.4 Acid Sulfate Soil Findings 
 
4.4.1 pH Test Results (pHF and pHFOX) 
 
Field pHF and peroxide pHFOX data for all soil investigation locations are presented in 
Table 1 and summary statistics for PASS, AASS and NASS behaviour are shown in 
Table 2. A review of the field data presented in Table 2 indicates the following: 
 
• 198 of the 206 samples analysed in the field (approx. 96%) exhibited pHF and 

pHFOX results, which were indicative of NASS.  
 

• 8 of the 206 samples analysed (approx. 4%) exhibited pHF and pHFOX results, 
which were indicative of PASS.         

 
• No test results indicated the presence of AASS.     
 
The identified PASS horizons largely corresponded to near-surface (<1.5mbgl) deposits 
of silty clay and/or silty sand, significantly above the watertable. Soils tested below the 
watertable did not indicate the presence of PASS.  
 
4.4.2 Laboratory SPOCAS and CRS Test Results 
 
Appendix D presents the completed chain of custody documentation for those samples 
submitted for laboratory SPOCAS and CRS analysis. Appendix E presents the 
associated laboratory certificates. Table 3 summarises the results of the SPOCAS and 
CRS analyses.  
 
The DoE’s guidelines for ASS investigation and management (DoE, 2004) provide 
action criteria (Table 4) which define when disturbance of PASS and/or AASS at a site 
should be managed. The action criteria are based on the sum of the existing plus 
potential acidity, which is usually calculated as equivalent sulfur (STAA + SCR in %S 
units) or equivalent acidity (eg. TAA + a-SCR). The following conclusions are drawn 
from comparison of the SPOCAS and CRS data presented in Table 3 with DoE criteria: 
 
• All 34 samples analysed contained chromium reducible sulfur (SCR) 

concentrations below laboratory detection limits, confirming the absence of 
reduced inorganic sulfur in samples recovered from beneath the inferred high 
risk zone of Coondaree Swamp.  
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• Laboratory analysis results confirmed that the PASS characteristics observed in 
the field for samples CSA4-1A, CSA9-1A, CSMB1-1, CSMB1-1A, CMB2-11A, 
CSMB3-1, CSMB3-2 and CSMB3-1A were not attributable to reduced inorganic 
sulfur. pH drops reported in the field appear to be of organic origin and constitute 
a low overall environmental risk. 

 
• The estimated average existing plus potential acidity (STAA + SCR) of soils subject 

to confirmatory laboratory analysis is 0.008%S, which is below the DoE’s trigger 
criterion of 0.03%S (for sandy textured soils). Albeit, existing plus potential 
acidity in near surface sample CSMB2-1 marginally exceeded the trigger 
criterion of 0.03% by 1.06-fold, this exceedence was not attributable to reduced 
inorganic sulfur. Soils at this location should not require precautionary 
management, given the marginal nature of the exceedence, the inferred organic 
source and the clayey texture of the material.  

 
• The estimated average titratable potential acidity (STPA) of the analysed soils is 

0.015%S, which is also below the DoE’s 0.03%S trigger criterion. Whilst 
titratable potential acidity results (STPA) above 0.03%S were reported in four 
samples (CSA4-2, CSA5-5A, CSMB3-2 & CSMB3-7A), Acid Neutralising 
Capacity (ANC) data indicates excess self-buffering capacity within these soils, 
which will counteract potential organic acidity if released during clay excavation. 

 
4.4.3 Conclusions and Management Implications 
 
Confirmatory laboratory results indicate that reduced inorganic sulfur (i.e. SCR) is absent 
from all soil type associations recovered from beneath Coondaree Swamp.  
 
Slightly elevated titratable potential acidity (TPA) results in 4 of the 34 samples appear 
attributable to organic acidity and should not require precautionary treatment or 
management measures. Excess buffering capacity also exists in these soil horizons to 
neutralise the release of any organic acidity.   
 
The overall results indicate that clay excavation operations should be able proceed as 
proposed across the entire site without implementation of special treatment and/or 
management precautions.  
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5.0 GROUNDWATER 
 
 
5.1 Baseline Investigation 
 
5.1.1 Groundwater Sampling and Analysis Program 
 
In accordance with prevailing DoE requirements, a baseline groundwater investigation 
was conducted to assess water quality characteristics beneath the site prior to earthworks 
disturbance. Groundwater bore construction and sampling logs are presented in 
Appendix F and G respectively.  
 
Baseline groundwater monitoring was performed at all three monitor bore locations 
(Figure 6) on the 6th April 2005. Groundwater levels were measured at each bore 
location using an electronic probe prior to sample recovery. Monitor bores were 
subsequently sampled after stabilisation using a low-flow bladder pump fitted with a 
multi-parameter meter that measures pH, electrical conductivity (EC) and temperature. 
Groundwater samples were recovered and selectively analysed for metals (including 
aluminium, arsenic, manganese and selenium), chloride, sulfate, alkalinity and 
ammoniacal nitrogen, which are key indicator species associated with disturbance of 
acid sulfate soils. Certificates of laboratory analysis are presented in Appendix H. 
 
5.1.2 Quality Assurance and Control 
 
Groundwater sampling and analysis was undertaken with reference to the DoE (2001-
2003) Contaminated Sites Management Series guidelines and Australian/New Zealand 
Standard AS/NZS 5667.11:1998 (Part 11). Strict hygiene procedures were applied 
throughout to assure sample integrity and quality. Quality control samples included the 
analysis of a field duplicate sample, a field blank sample and a rinsate sample. Quality 
control results for the groundwater monitoring program are tabulated in Appendix I. 
 
 
5.2 Groundwater Assessment Guidelines 
 
Groundwater analysis results were compared with Drinking Water Guidelines (DWG), 
Long-term Irrigation Water Guidelines (LIWG) and Freshwater Ecosystem Guidelines 
(FWG) presented in DoE (2003) Assessment Levels for Soil, Sediment and Water. 
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The DWG recommend contaminant levels which, based on present knowledge, will not 
result in any significant risk to the health of consumers over a lifetime. Contaminant 
levels below the DWG would confer no risk to human health via long-term routine 
ingestion. The application of the DWG is a conservative approach to the assessment of 
human health risks from exposure to onsite groundwater contaminants because 
residential development is typically serviced by reticulated scheme water and the most 
likely exposure route to groundwater is via parks and garden irrigation. The LIWG 
recommend values that should protect plant growth and provide long-term protection 
against soil toxicity from contaminant accumulation. The FWG recommend values for 
toxicants that are protective of aquatic organisms.  
 
Groundwater analysis results were also compared to indicator criteria applied to the 
assessment of acid sulfate soils (DoE, 2004). 
 
 
5.3 Groundwater Quality 
 
Table 5 compares the baseline groundwater analysis results with DWG, FWG and 
LIWG levels.   
 
Groundwater beneath the site is generally fresh, aerobic and moderately alkaline. 
Background pH at all bores met DWG, FWG and LIWG. Baseline trace metal 
concentrations met applicable health-based DWG and LIWG at all bore locations. 
Background aluminium slightly exceeded the aesthetic-DWG at bore CSMB2 by 2.35-
fold only. Aluminium (max. 8.5-fold), copper (max. 3.6-fold) and zinc (max. 15-fold) 
exceeded FWG at bores CSMB2 and CSMB3. Elevated aluminium concentrations may 
partly be attributable to the breakdown of clay colloids during laboratory analysis.    
 
Total alkalinity and pH results indicate a low vulnerability to groundwater acidification. 
All sulfate:chloride ratios were significantly below 0.5. 
 
 
5.4 Conclusions and Management Implications 
 
Baseline concentrations of ASS indicator species (including total alkalinity, sulfate: 
chloride, manganese, aluminium, arsenic and pH) do not indicate that groundwater is 
being affected by the oxidation of sulfides at the watertable.  
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Table 1
Field pHF and Peroxide pHFOX Results

Location ID
Sample 

Interval Ref pH
F

pH
FO

X

pH
F

pH
FO

X

pH
F

pH
FO

X

pH
F

pH
FO

X

pH
F

pH
FO

X

pH
F

pH
FO

X

pH
F

pH
FO

X

pH
F

pH
FO

X

pH
F

pH
FO

X

pH
F

pH
FO

X

pH
F

pH
FO

X

1 7.51 4.85 5.89 5.31 6.62 5.15 5.91 5.61 6.92 5.24 5.88 4.80 7.39 6.25 5.89 5.01 5.71 2.40 6.09 2.53 6.41 2.67
2 6.75 5.70 5.84 4.82 7.62 5.41 5.20 3.70 6.84 5.18 6.24 5.14 7.41 6.12 5.48 3.22 6.40 3.70 7.14 4.63 6.56 3.30
3 6.96 4.94 6.28 4.68 7.63 6.52 5.70 6.72 6.84 5.23 6.30 5.26 6.86 5.28 5.62 5.29 6.86 6.29 7.26 5.39 6.54 3.42
4 6.99 4.51 6.31 6.63 7.30 5.31 6.18 5.45 7.40 5.24 6.46 5.46 6.74 5.36 5.67 5.54 7.01 6.31 7.08 5.10 6.68 5.32
5 6.90 4.94 6.97 4.58 7.46 5.48 6.16 5.38 7.84 5.38 6.74 5.37 7.18 5.37 6.09 5.21 7.59 6.97 7.10 5.30 6.97 5.36
6 6.91 5.10 7.02 4.64 7.25 6.96 6.21 5.24 7.82 5.36 7.05 5.44 7.47 5.44 6.09 4.54 8.02 5.76 7.46 5.43 6.91 5.19
7 7.28 5.36 7.23 4.71 7.57 5.64 7.18 5.23 7.45 5.28 7.18 5.26 7.78 5.51 6.38 5.30 8.40 7.26 8.01 5.51 6.99 5.28
8 4.42 7.18 7.29 4.71 7.64 5.82 6.95 5.56 7.21 5.20 5.85 5.50 7.68 5.52 6.47 5.24 8.00 7.45 7.93 5.40 7.01 5.11
9 7.62 5.19 6.19 4.53 7.55 5.49 6.91 5.37 7.04 5.24 6.23 5.25 7.82 5.67 6.36 5.35 7.92 5.64 7.84 5.40 6.98 5.06
10 7.62 5.20 6.33 4.6 7.58 5.51 6.85 5.43 7.40 7.65 6.36 5.82 7.71 5.51 6.33 6.81 8.06 5.50 7.82 5.27 7.37 5.25
11 7.74 5.08 6.48 4.68 7.50 5.59 6.79 5.27 7.34 5.40 6.27 5.27 7.64 5.48 5.21 5.09 7.84 7.02 7.95 5.47 7.68 5.43
12 6.56 5.07 6.69 4.85 7.64 5.50 6.94 5.28 7.19 5.25 6.23 5.20 7.60 7.16 6.06 5.12 8.14 5.35 7.96 5.49 7.55 5.17
13 4.77 4.77 5.40 4.76 7.40 5.53 7.04 5.27 7.68 6.81 6.17 7.37 7.88 5.65 7.88 5.35 7.48 5.20
14 5.36 4.78 6.06 4.61 7.30 5.49 7.25 5.27 7.70 5.42 6.44 5.26 7.81 5.52 7.84 5.41 7.62 7.95
15 6.30 4.69 7.20 5.39 7.84 5.70 6.65 5.23 7.76 5.45 7.87 5.32 7.49 5.40
16 6.45 4.86 7.43 5.44 7.96 6.85 6.66 5.27 7.80 5.48 7.84 5.34 7.78 5.47
17 5.53 4.94 7.10 5.43 6.94 5.31 7.75 5.60 7.95 5.38 7.85 5.64
18 7.40 5.48 7.29 5.44 6.96 5.34 7.55 5.19 7.89 5.52 7.98 5.39
19 7.82 5.39 7.45 5.45 6.90 5.17 7.82 5.31 7.70 5.31 7.76 5.28
20 7.56 5.50 6.87 5.19 7.48 5.24 7.70 5.50 7.70 5.27
21 6.88 5.52 6.98 5.21 7.16 5.34 7.77 5.31 7.68 5.26
22 7.63 5.36 7.13 5.39 7.81 5.32 7.64 5.32
23 7.55 5.37 6.99 5.35
24 7.26 5.35 7.08 5.25
25 7.42 5.25 7.58 5.27
26 7.31 5.27 7.41 5.29
27 7.25 5.26
28 7.27 5.15
29

EOH

EOH

CSMB3CSA8 CSA9 CSMB1 CSMB2

EOH

EOH

CSA2CSA1 CSA4 CSA5 CSA6CSA3

EOH

EOH

EOH

EOH
EOH EOH

EOH

EOH
Notes:

Denotes combined groundwater and ASS test location
Denotes Actual Acid Sulfate Soil (AASS )
Denotes Potential Acid Sulfate Soil (PASS)
Denotes Non Acid Sulfate Soil (NASS)
Denotes end of hole

RPS BOWMAN BISHAW GORHAM



Table 2
Field pHF and Peroxide pHFOX Summary Statistics

CSA1 14 14 0 0
CSA2 19 19 0 0
CSA3 28 28 0 0
CSA4 12 11 1 0
CSA5 14 14 0 0
CSA6 12 12 0 0
CSA8 16 16 0 0
CSA9 26 25 1 0

CSMB1 21 19 2 0
CSMB2 22 21 1 0
CSMB3 22 19 3 0
Totals 206 198 8 0

NASS denotes field results indicate Non Acid Sulfate Soil
PASS denotes field results indicate Potential Acid Sulfate Soil
AASS denotes field results indicate Actual Actual Sulfate Soil

AASS

Notes:

Sampling 
Location ID No.of Tests NASS PASS
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Table 3
Laboratory SPOCAS and CRS Analysis Results 

23A 23B 23F s23F 23G s23G 23H s23H 23Ce 23De 23E 22B Excess
pH pHFOX TAA STAA TPA STPA TSA STSA SKCl SP SPOS SCR ANC

mol(H+/tonne) %S mol(H+/tonne) %S mol(H+/tonne) %S %S %S %S %S %S %S
CSA1 - 2A 10/03/2005 1.50 - 2.00 CLAY, grey/ brown, moderate plasticity, moist 6.99 4.51 2.48 5.8 6.7 6 0.010 18 0.029 12 0.019 0.02 0.02 0.000 0.02 0.010 0.05
CSA1 - 4A 10/03/2005 3.50 - 4.00 CLAY, grey/ brown, moderate plasticity, moist 4.42 7.18 0.00 6.4 7.0 2 0.003 18 0.029 16 0.026 0.02 0.02 0.000 0.02 0.003 0.09
CSA1 - 7 10/03/2005 6.00 - 6.50 Silty SAND, off white / pale grey, fine to medium grained, moist 4.77 4.77 0.00 6.0 5.5 2 0.003 2 0.003 0 0.000 0.02 0.02 0.000 0.02 0.003 0
CSA2 - 3A 10/03/2005 2.50 - 3.00 Sandy CLAY, grey / brown with orange mottles, moderate plasticity, moist 7.02 4.64 2.38 6.0 6.5 5 0.008 2 0.003 0 0.000 0.03 0.02 0.000 0.02 0.008 0
CSA2 - 10A 10/03/2005 9.00 - 9.50 SAND, pale grey,medium to coarse grained, moist. 7.82 5.39 2.43 6.0 5.7 4 0.006 2 0.003 0 0.000 0.02 0.02 0.000 0.02 0.006 0
CSA3 - 2 11/03/2005 1.00 - 1.50 CLAY, pale grey / brown, high plasticity, moist 7.63 6.52 1.11 6.2 7.2 4 0.006 15 0.024 11 0.018 0.02 0.02 0.000 0.02 0.006 0.03
CSA3 - 12A 11/03/2005 11.50 - 12.00 CLAY, brown with black mottles, moderate plasticity, moist. (fibric peat inclusions) 7.26 5.35 1.91 6.2 6.4 2 0.003 2 0.003 0 0.000 0.02 0.02 0.000 0.02 0.003 0
CSA3 - 14 11/03/2005 13.00 - 13.50 Sandy CLAY, brown with grey mottles, moderate plasticity, wet. 7.25 5.26 1.99 6.2 6.3 2 0.003 2 0.003 0 0.000 0.02 0.02 0.000 0.02 0.003 0
CSA4 - 1A 9/03/2005 0.50 - 1.00 Silty CLAY, grey / brown with orange mottles, moderate plasticity, dry. 5.20 3.70 1.50 6.1 6.9 9 0.014 2 0.003 0 0.000 0.02 0.02 0.000 0.02 0.014 0.09
CSA4 - 2 9/03/2005 1.00 - 1.50 Silty CLAY, pale brown with orange mottles, moderate plasticity, dry. 5.70 6.72 0.00 5.9 7.4 2 0.003 80 0.128 78 0.125 0.02 0.02 0.000 0.02 0.003 0.02
CSA5 - 2 10/03/2005 1.00 - 1.50 CLAY, grey / brown with orange mottles, moderate plasticity, moist. 6.84 5.23 1.61 5.7 6.7 6 0.010 18 0.029 12 0.019 0.02 0.02 0.000 0.02 0.010 0.03
CSA5 - 4 10/03/2005 3.00 - 3.50 Clayey SAND, pale brown with grey / green mottles, fine grained, moist. 7.45 5.28 2.17 5.9 6.5 4 0.006 2 0.003 0 0.000 0.02 0.02 0.000 0.02 0.006 0
CSA5 - 5A 10/03/2005 4.50 - 5.00 Silty SAND, pale brown, fine grained, moist. 7.40 7.65 0.00 6.3 7.6 2 0.003 27 0.043 25 0.040 0.02 0.02 0.000 0.02 0.003 0.06
CSA5 - 7A 10/03/2005 6.50 - 7.00 Silty SAND, off white with yellow mottles, fine grained, moist. 7.25 5.27 1.98 6.6 6.1 2 0.003 2 0.003 0 0.000 0.02 0.02 0.000 0.02 0.003 0
CSA6 - 4 11/03/2005 3.00 - 3.50 Silty CLAY, pale brown with orange mottles, low plasticity, dry. 7.18 5.26 1.92 6.2 6.4 4 0.006 2 0.003 0 0.000 0.02 0.02 0.000 0.02 0.006 0
CSA6 - 6A 11/03/2005 5.50 - 6.00 SAND, off white, fine grained, dry. 6.23 5.20 1.03 6.9 6.2 2 0.003 2 0.003 0 0.000 0.02 0.02 0.000 0.02 0.003 0
CSA8 - 1 21/03/2005 0.00 - 0.50 Silty CLAY, grey / brown, weak to moderate plasticity, dry. 7.39 6.25 1.14 5.8 7.2 6 0.010 5 0.008 0 0.000 0.02 0.02 0.000 0.02 0.010 0.17
CSA8 - 5 21/03/2005 4.00 - 4.50 CLAY, pale brown with orange mottles, high plasticity, moist. 7.82 5.67 2.15 6.3 6.8 2 0.003 18 0.029 16 0.026 0.02 0.02 0.000 0.02 0.003 0.05
CSA8 - 8A 21/03/2005 7.50 - 8.00 CLAY, grey / brown, high plasticity, moist. 7.96 6.85 1.11 6.6 6.8 2 0.003 6 0.010 4 0.006 0.02 0.02 0.000 0.02 0.003 0.03
CSA9 - 1A 9/03/2005 0.00 - 0.50 Silty CLAY, brown, low plasticity, dry. 5.48 3.22 2.26 5.5 6.9 8 0.013 5 0.008 0 0.000 0.02 0.02 0.000 0.02 0.013 0.03
CSA9 - 7 9/03/2005 6.00 - 6.40 CLAY, pale brown with orange mottles, mod. cohesive, dry. (mod. plastic when moist) 6.17 7.37 0.00 6.4 6.8 2 0.003 4 0.006 2 0.003 0.02 0.02 0.000 0.02 0.003 0.05
CSA9 - 13A 9/03/2005 12.50 - 13.00 Clayey SAND, brown, med/ fine grained, wet 7.41 5.29 2.12 6.3 6.1 2 0.003 2 0.003 0 0.000 0.02 0.02 0.000 0.02 0.003 0
CSMB1 - 1 22/03/2005 0.00 - 0.50 Silty CLAY, dark grey / brown, low plasticity, dry. 5.71 2.40 3.31 5.2 4.8 16 0.026 2 0.003 0 0.000 0.02 0.02 0.020 0.02 0.026 0
CSMB1 - 1A 22/03/2005 0.50 - 1.00 Silty CLAY, dark grey / brown, low plasticity, dry. 6.40 3.70 2.70 5.4 6.0 10 0.016 2 0.003 0 0.000 0.02 0.02 0.000 0.02 0.016 0
CSMB1 - 6A 22/03/2005 5.50 - 6.00 Clayey SAND, pale grey, fine grained, moist. 8.14 5.35 2.79 6.6 7.0 2 0.003 18 0.029 16 0.026 0.02 0.02 0.000 0.02 0.003 0.03
CSMB1 - 11 22/03/2005 10.00 - 10.50 SAND, pale brown, fine grained, wet. 7.16 5.34 1.82 6.4 6.3 2 0.003 2 0.003 0 0.000 0.02 0.02 0.000 0.02 0.003 0
CSMB2 - 1 23/03/2005 0.00 - 0.50 Silty CLAY, brown, moderate plasticity, dry. 6.09 2.53 3.56 5.0 5.0 20 0.032 2 0.003 0 0.000 0.02 0.02 0.000 0.02 0.032 0
CSMB2 - 11A 23/03/2005 10.50 - 11.00 CLAY, brown with grey mottles, high plasticity, moist. 7.81 5.32 2.49 5.9 6.6 4 0.006 2 0.003 0 0.000 0.02 0.02 0.000 0.02 0.006 0.02
CSMB3 - 1 22/03/2005 0.00 - 0.50 Silty SAND, grey / brown with red brick fragments, fine to medium grained, dry. 6.41 2.67 3.74 5.7 4.4 4 0.006 2 0.003 0 0.000 0.02 0.02 0.000 0.02 0.006 0
CSMB3 - 2 23/03/2005 1.00 - 1.40 CLAY, dark brown, high plasticity, dry. (trace organics / peat) 6.54 3.42 3.12 5.9 6.8 11 0.018 20 0.032 9 0.014 0.02 0.02 0.000 0.02 0.018 0.04
CSMB3 - 7A 23/03/2005 6.50 - 7.00 CLAY, orange / brown with grey and black mottles, moderate plasticity, moist.   7.62 7.95 0.00 6.3 7.0 2 0.003 20 0.032 18 0.029 0.02 0.02 0.000 0.02 0.003 0.03
CSMB3 - 11A 23/03/2005 10.50 - 11.00 Sandy CLAY, grey / green, low plasticity, moist. 7.64 5.32 2.32 6.2 6.2 2 0.003 2 0.003 0 0.000 0.02 0.02 0.000 0.02 0.003 0
CSA3 - 12A 11/03/2005 11.50 - 12.00 PEAT, black - - - 5.8 6.0 5 0.008 2 0.003 0 0.000 0.02 0.02 0.000 0.02 0.008 0
CSMB3-1A 23/03/2005 0.00 - 0.50 Silty SAND, grey / brown with red brick fragments, fine to medium grained, dry. 6.41 2.67 3.74 5.6 6.2 8 0.013 2 0.003 0 0.000 0.02 0.02 0.000 0.02 0.013 0
Notes:

Denotes field pHF and pHFOX data indicates Potential Acid Sulfate Soil (PASS)
No shading denotes field pHF and pHFOX data indicates Non Acid Sulfate Soil (NASS)
Denotes exceeds 0.03% DoE Trigger Criterion for Sandy Textured Soils
Denotes less than laboratory detection limit

STAA + SCRDepthDateSample ID ΔpHpHF pHFOX Sample Description
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Table 4
DoE ASS Management Action Criteria

Approx. Clay Content Equivalent Sulfur Equivalent Acidity Equivalent Sulfur Equivalent Acidity

(%<0.002mm) (%S) (H+/tonne) (%S) (H+/tonne)

Reference: DoE, (2004). Acid Sulfate Soils Guideline Series. Identification and investigation of acid sulfate soils, (October, 2004) 

Type of Material Action Criteria (<1000 tonnes) Action Criteria (>1000 tonnes)
Existing + Potential Acidity Existing + Potential Acidity

Texture

Coarse Texture 
(sands to loamy 
sands)

Medium Texture 
(sandy loams to light 
clays)

≤5

5-40 0.06 36 0.03 18

0.03 18 0.03 18

≥40
Fine Texture (medium 
to heavy clays and 
silty clays)

0.03 18620.10
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Table 5
Baseline Groundwater Quality Results
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DO

mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L Units uS/cm mV ppm
5 0.1 0.01 0.1 0.2 2 0.2 0.002 0.2 0.02 2 NG 40-700 0.2 NG NG NG 6.5-8.5 NG NG NG

0.2# 0.007 0.002 0.05 2 0.01 0.5 0.001 0.02 0.01 3# NG 250# 0.3# NG NG NG 6.5-8.5 NG NG NG
0.055 0.013 0.0002 0.01 0.0014 0.0034 1.9 0.00006 0.011 0.005 0.008 NG NG NG NG 3.1 NG 6.5-8.5 NG NG NG

CSMB1 6/04/2005 0.01 0.001 0.0002 0.001 0.001 0.001 0.024 0.0002 0.001 0.001 0.008 40 370 NT NT 0.2 170 7.36 1571 129 5.22
CSMB2 6/04/2005 0.47 0.002 0.0002 0.003 0.005 0.002 0.003 0.0002 0.004 0.001 0.120 35 120 NT NT 0.2 100 7.31 625 96 1.87
CSMB3 6/04/2005 0.19 0.002 0.0002 0.002 0.002 0.002 0.009 0.0002 0.003 0.001 0.005 50 160 NT NT 0.2 250 7.50 990 117 5.96

Denotes exceeds Long-term Irrigation Water Guidelines (LIWG)
Denotes exceeds Drinking Water Guidelines (DWG) # denotes aesthetic-DWG only.
Denotes exceeds Fresh Water Guidelines (FWG)
Below detection limit

NG denotes no guideline.

LIWG
DWG
FWG

Notes:

Sample ID Date

Trace Metals Potability & ASS Parameters

RPS BOWMAN BISHAW GORHAM
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Figure 1

Site Location

Source: DOLA, 2002C0
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APPENDIX A 
 

EPA BULLETIN 1157 (DECEMBER 2004)  
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

















































































 

 

 

 

 

 

 

 

 

 

 
 
 
 

APPENDIX B 
 

 ACID SULFATE SOILS - 
WAPC APPLICANT SELF-ASSESSMENT FORM 

 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



PLEASE COMPLETE THIS SELF-ASSESSMENT FORM AND ANSWER
THE FOLLOWING:

ACID SULFATE SOILS

APPLICANT SELF - ASSESSMENT FORM

STEP 1:

Question 1:
Is the land depicted in Figures 1 - 11 of the Western Australian Planning Commission's
Planning Bulletin No. 64: Acid Sulfate Soils as having a 'high risk of Actual Acid Sulfate Soil
(AASS) & Potential Acid Sulfate Soil (PASS) < 3m from surface'?

Note: Planning Bulletin No. 64: Acid Sulfate Soils can be downloaded from:
http://www.wapc.wa.gov.au/publications/policies/bulletins/PB64/64Nov03.html

IS THERE EVIDENCE OF A SIGNIFICANT RISK
OF DISTURBING ACID SULFATE SOILS AT THIS
LOCATION?

TICK BOX AS APPROPRIATE: YES NO

Question 2:
Is the land located in an area, whether depicted in Figures 1 - 10 or not, where site
characteristics and local knowledge lead you to form the view that there is a significant risk
of disturbing acid sulfate soils at this location?

TICK BOX AS APPROPRIATE:

If YES to either of these two questions go to Step 2.

If NO to both of these questions no further investigation is required.
Sign this form and submit it with your application.

YES NO



Question 4:
Is the surface elevation ≤ 5m AHD and is excavation of  ≥ 100m

3
of soil (i.e. 10 standard

dump truck loads) proposed?

TICK BOX AS APPROPRIATE:

If YES to any of these three questions go to Step 3.

If NO to all of these questions no further investigation is required.
Sign this form and submit it with your application.

Question 5:
Is the surface elevation > 5m AHD and is excavation of ≥ 100m

3
of soil (i.e. 10 standard

dump truck loads) with an excavation depth of ≥ 2m proposed?

TICK BOX AS APPROPRIATE:

STEP 3:

Question 6:
Did the Preliminary Site Assessment reveal the presence of acid sulfate soils?

CARRY OUT PRELIMINARY SITE ASSESSMENT IN
ACCORDANCE WITH DEPARTMENT OF ENVIRONMENT
GUIDELINES.

TICK BOX AS APPROPRIATE:

Note: Copies of documents in the Acid Sulfate Soils Guidelines Series and further technical advice and
information can be obtained from the Contaminated Sites page on the Department of Environment's website at
http://www.environ.wa.gov.au/contaminatedsites.

If YES to this question go to Step 4.

If NO to this question then no further investigation is required.
Sign this form and submit it with your application together with the
written results of the Preliminary Site Assessment.

YES NO

YES NO

YES NO

STEP 2:

Question 3:
Are any dewatering works proposed to be undertaken?

ARE ANY OF THE FOLLOWING WORKS PROPOSED,  
OR LIKELY TO BE CARRIED OUT, ON THE LAND?

TICK BOX AS APPROPRIATE: YES NO



STEP 4:

Question 7:
Did the Detailed Site Assessment reveal the presence of acid sulfate soils?

CARRY OUT DETAILED SITE ASSESSMENT IN
ACCORDANCE WITH DEPARTMENT OF ENVIRONMENT
GUIDELINES.

TICK BOX AS APPROPRIATE:

If YES to this question you should consider modifying the design of
the proposal to ensure that there is no disturbance to acid sulfate soils
at this location. Regardless of whether you modify the design or not,
sign this form and submit it with your application together with the
written results of the Preliminary and Detailed Site Assessments.

If NO to this question then no further investigation or work is required.
Sign this form and submit it with your application together with the
written results of the Preliminary and Detailed Site Assessments.

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Full Name

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Signature

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Date

APPLICANT SIGNATURE:

Preliminary site Assessment Results

Detailed site Assessment Results

The proposal has been designed to avoid disturbance of Acid Sulfate
Soils at this location

TICK BOX FOR ATTACHMENTS AS APPROPRIATE:

YES NO



 

 

 

 

 

 

 

 

 

 

 
 

 
 
 

APPENDIX C 
 

 POTENTIAL ACID SULFATE SOILS TEST LOGS 
 
 
 

 
 

 

 

 

 

 

 
 
 
 
 
 
 
 
 



10/03/2005

Overcast

Push Core

7.00

NA

Acetate tubing with 
end caps in ice/eski

DEPTH (mbgl) DESCRIPTION ( SOIL TYPE, Colour, Texture) SAMPLE ID DEPTH (mbgl) pHF   pHFOX REACTION VIGOUR

CSA1-1 0.00 - 0.50 7.51 4.85 L

CSA1-1A 0.50 - 1.00 6.75 5.70 X

CSA1-2 1.00 - 1.50 6.96 4.94 L

CSA1-2A 1.50 - 2.00 6.99 4.51 L

CSA1-3 2.00 - 2.50 6.90 4.94 L

CSA1-3A 2.50 - 3.00 6.91 5.10 L

CSA1-4 3.00 - 3.50 7.28 5.36 L

CSA1-4A 3.50 - 4.00 4.42 7.18 X

CSA1-5 4.00 - 4.50 7.62 5.19 L

CSA1-5A 4.50 - 5.00 7.62 5.20 L

CSA1-6 5.00 - 5.50 7.74 5.08 L

CSA1-6A 5.50 - 6.00 6.56 5.07 L

CSA1-7 6.00 - 6.50 4.77 4.77 L

CSA1-7A 6.50 - 7.00 5.36 4.78 L

Notes / Comments: Calibration L - Low
pH 7.0 Cal: √ M - Medium
pH 4.0 Cal: √ H - High

  EASTING: 408890 NORTHING: 6484783 pH peroxide: 5.02 X - Extreme
Orange shading denotes inferred Actual Acid Sulfate Soil (AASS)

4.00 - 5.00 CLAY, grey/ brown with orange mottles, moderate 
to high plasticity, moist

5.00 - 6.00 CLAY, grey / brown, moderate to high plasticity, 
moist.

  DATE:

  WEATHER:

  TOTAL DEPTH (m):

  DEPTH TO WATER (mbgl):         

  METHOD:

  PROJECT NUMBER:

  SITE NAME:

  SAMPLING AREA:

  SAMPLING LOCATION ID:

   QA/QC SAMPLE IDs: -   STORAGE:

POTENTIAL ACID SULFATE SOILS        
FIELD TESTING LOG

C05054

Midland Brick

East of  site

CSA1
James Holthouse & Shae Miller-White  SCIENTIST(S):

SOIL PROFILE SAMPLE DATA

Green shading denotes inferred Potential Acid Sulfate Soil (PASS)

0.00 - 1.00 CLAY, grey, moderate plasticity, dry to 0.6 mbgl

1.00 - 4.00 CLAY, grey/ brown, moderate plasticity, moist

6.00 - 7.00 Silty SAND, off white / pale grey, fine to medium 
grained, moist



10/03/2005

Overcast

Push Core

9.50

NA
Acetate tubing with 
end caps in ice/eski

DEPTH (mbgl) DESCRIPTION ( SOIL TYPE, Colour, Texture) SAMPLE ID DEPTH (mbgl) pHF   pHFOX REACTION VIGOUR

CSA2-1 0.00 - 0.50 5.89 5.31 X

CSA2-1A 0.50 - 1.00 5.84 4.82 L

CSA2-2 1.00 - 1.50 6.28 4.68 L

CSA2-2A 1.50 - 2.00 6.31 6.63 X

CSA2-3 2.00 - 2.50 6.97 4.58 L

2.80 - 3.00 Sandy CLAY, grey / brown with orange mottles, 
moderate plasticity, moist CSA2-3A 2.50 - 3.00 7.02 4.64 L

3.00 - 3.60 Silty CLAY, off white / pale grey, low plasticity, 
moist. CSA2-4 3.00 - 3.50 7.23 4.71 L

3.60 - 4.40 Silty CLAY, brown / orange, low plasticity, moist CSA2-4A 3.50 - 4.00 7.29 4.71 L

4.40 - 4.50 Silty SAND, pale grey / brown, fine grained, moist. CSA2-5 4.00 - 4.50 6.19 4.53 L

CSA2-6 4.50 - 5.00 6.33 4.6 L

CSA2-6A 5.00 - 5.50 6.48 4.68 L

CSA2-7 5.50 - 6.00 6.69 4.85 L

CSA2-7A 6.00 - 6.50 5.40 4.76 L

CSA2-8 6.50 - 7.00 6.06 4.61 L

CSA2-8A 7.00 - 7.50 6.30 4.69 L

CSA2-9 7.50 - 8.00 6.45 4.86 L

CSA2-9A 8.00 - 8.50 5.53 4.94 L

8.50 - 9.35 CLAY, pale grey with orange and red mottles, 
very cohesive, moist CSA2-10 8.50 - 9.00 7.40 5.48 L

9.35 - 9.50 SAND, pale grey,medium to coarse grained, 
moist. CSA2-10A 9.00 - 9.50 7.82 5.39 L

Notes / Comments: Calibration L - Low
pH 7.0 Cal: √ M - Medium
pH 4.0 Cal: √ H - High

  EASTING: 408726 NORTHING: 6484764 pH peroxide: 5.02 X - Extreme
Orange shading denotes inferred Actual Acid Sulfate Soil (AASS)

7.50 - 8.50
Gravelly CLAY, pale grey with orange and red 
mottles, highly plastic, moist. (coarse sand and 
latterite gravel inclusions)

5.50 - 6.70 CLAY, pale grey / brown, high plasticity, moist

6.70 - 7.50 Sandy CLAY, pale grey, high plasticity, moist.

Green shading denotes inferred Potential Acid Sulfate Soil (PASS)

  STORAGE:

SOIL PROFILE SAMPLE DATA

Silty CLAY, pale grey / brown with orange mottles, 
moderately cohesive, moist4.50 - 5.50

1.00 - 2.80 Sandy CLAY, grey / brown, moderate plasticity, 
moist.

POTENTIAL ACID SULFATE SOILS        
FIELD TESTING LOG

C05054

Midland Brick

North of site on lake edge

  PROJECT NUMBER:   DATE:

  WEATHER:

  TOTAL DEPTH (m):

0.00 - 1.00 Sandy CLAY, grey / brown, moderate plasticity, 
dry to 0.3 mbgl

CSA2
James Holthouse & Shae Miller-White  SCIENTIST(S):

   QA/QC SAMPLE IDs: -

  DEPTH TO WATER (mbgl):        

  METHOD:

  SITE NAME:

  SAMPLING AREA:

  SAMPLING LOCATION ID:



11/03/2005

Overcast

Push Core

14.0

NA
Acetate tubing with 
end caps in ice/eski

DEPTH (mbgl) DESCRIPTION ( SOIL TYPE, Colour, Texture) SAMPLE ID DEPTH (mbgl) pHF   pHFOX REACTION VIGOUR

0.00 - 0.60 CLAY, dark brown / black, moderately plastic, dry CSA3-1 0.00 - 0.50 6.62 5.15 L

CSA3-1A 0.50 - 1.00 7.62 5.41 M

CSA3-2 1.00 - 1.50 7.63 6.52 X

CSA3-2A 1.50 - 2.00 7.30 5.31 L

CSA3-3 2.00 - 2.50 7.46 5.48 L

CSA3-3A 2.50 - 3.00 7.25 6.96 X

CSA3-4 3.00 - 3.50 7.57 5.64 L

3.60 - 4.00 Silty CLAY, grey / brown with orange mottles, low 
plasticity, moist CSA3-4A 3.50 - 4.00 7.64 5.82 M

CSA3-5 4.00 - 4.50 7.55 5.49 L

CSA3-5A 4.50 - 5.00 7.58 5.51 L

CSA3-6 5.00 - 5.50 7.50 5.59 L

CSA3-6A 5.50 - 6.00 7.64 5.50 L

CSA3-7 6.00 - 6.50 7.40 5.53 L

CSA3-7A 6.50 - 7.00 7.30 5.49 L

CSA3-8 7.00 - 7.50 7.20 5.39 L

CSA3-8A 7.50 - 8.00 7.43 5.44 L

CSA3-9 8.00 - 8.50 7.10 5.43 L

CSA3-9A 8.50 - 9.00 7.29 5.44 L

CSA3-10 9.00 - 9.50 7.45 5.45 L

CSA3-10A 9.50 - 10.00 7.56 5.50 L

CSA3-11 10.00 - 10.50 6.88 5.52 L

CSA3-11A 10.50 - 11.00 7.63 5.36 L

CSA3-12 11.00 - 11.50 7.55 5.37 L

CSA3-12A 11.50 - 12.00 7.26 5.35 L

CSA3-13 12.00 - 12.50 7.42 5.25 L

CSA3-13A 12.50 - 13.00 7.31 5.27 L

CSA3-14 13.00 - 13.50 7.25 5.26 L

13.70 - 14.00 Sandy CLAY, red / brown, moderate plasticity, 
wet. CSA3-14A 13.50 - 14.00 7.27 5.15 L

Notes / Comments: Calibration L - Low
pH 7.0 Cal: √ M - Medium
pH 4.0 Cal: √ H - High

  EASTING: 408510 NORTHING: 6484795 pH peroxide: 5.02 X - Extreme
Orange shading denotes inferred Actual Acid Sulfate Soil (AASS)

11.00 - 12.00 CLAY, brown with black mottles, moderate 
plasticity, moist. (fibric peat inclusions)

12.00 - 13.70 Sandy CLAY, brown with grey mottles, moderate 
plasticity, wet. 

7.00 - 8.00 CLAY, grey / brown with orange mottles, mod. to 
strong plasticity, moist

8.00 - 11.00 CLAY, grey / brown with orange mottles, moderate 
plasticity, moist.

  DATE:

  WEATHER:

  TOTAL DEPTH (m):

  DEPTH TO WATER (mbgl):         

  METHOD:

  PROJECT NUMBER:

  SITE NAME:

  SAMPLING AREA:

  SAMPLING LOCATION ID:

   QA/QC SAMPLE IDs: -   STORAGE:

POTENTIAL ACID SULFATE SOILS        
FIELD TESTING LOG

C05054

Midland Brick

South East of Trotting track

CSA3
James Holthouse & Shae Miller-White  SCIENTIST(S):

SOIL PROFILE SAMPLE DATA

Green shading denotes inferred Potential Acid Sulfate Soil (PASS)

0.60 - 3.60 CLAY, pale grey / brown, high plasticity, moist

4.00 - 5.00 CLAY, grey / brown with orange mottles, moderate 
plasticity, moist

5.00 - 7.00 Silty CLAY, grey / brown with orange mottles, low 
plasticity, moist.



9/03/2005

Fine / hot

Push Core

6.0

NA
Acetate tubing with 

end caps in ice/eski

DEPTH (mbgl) DESCRIPTION ( SOIL TYPE, Colour, Texture) SAMPLE ID DEPTH (mbgl) pHF   pHFOX REACTION VIGOUR

CSA4-1 0.00 - 0.50 5.91 5.61 L

CSA4-1A 0.50 - 1.00 5.20 3.70 M

CSA4-2 1.00 - 1.50 5.70 6.72 H

CSA4-2A 1.50 - 2.00 6.18 5.45 L

CSA4-3 2.00 - 2.50 6.16 5.38 L

CSA4-3A 2.50 - 3.00 6.21 5.24 L

CSA4-4 3.00 - 3.50 7.18 5.23 L

CSA4-4A 3.50 - 4.00 6.95 5.56 L

CSA4-5 4.00 - 4.50 6.91 5.37 L

CSA4-5A 4.50 - 5.00 6.85 5.43 L

5.00 - 5.70 Silty CLAY, pale grey / brown with orange mottles, 
low plasticity, moist. CSA4-6 5.00 - 5.50 6.79 5.27 L

5.70 - 6.00 Silty CLAY, grey / green with orange mottles, low 
plasticity, moist. CSA4-6A 5.50 - 6.00 6.94 5.28 L

Notes / Comments: Calibration L - Low
pH 7.0 Cal: √ M - Medium
pH 4.0 Cal: √ H - High

  EASTING: 408990 NORTHING: 6484654 pH peroxide: 5.15 X - Extreme
Orange shading denotes inferred Actual Acid Sulfate Soil (AASS)
Green shading denotes inferred Potential Acid Sulfate Soil (PASS)

After 3 attempts the hole was terminated at 6.0m due to refusal

0.00 - 1.00 Silty CLAY, grey / brown with orange mottles, 
moderate plasticity, dry.

1.00 - 2.00 Silty CLAY, pale brown with orange mottles, 
moderate plasticity, dry.

2.00 - 3.00 CLAY, pale grey / brown with orange mottles, 
moderate plasticity, moist.

3.00 - 5.00 Clayey SAND, pale grey / brown with orange 
mottles, fine grained, moist.

   QA/QC SAMPLE IDs: -

SOIL PROFILE SAMPLE DATA

POTENTIAL ACID SULFATE SOILS        
FIELD TESTING LOG

C05054

Midland Brick

East of site

  PROJECT NUMBER:

  SITE NAME:

  SAMPLING AREA:

  DATE:

  WEATHER:

  TOTAL DEPTH (m):

  STORAGE:

  DEPTH TO WATER (mbgl):         

  METHOD:

  SAMPLING LOCATION ID: CSA4
James Holthouse & Shae Miller-White  SCIENTIST(S):



10/03/2005

Overcast

Push Core

7.0

NA
Acetate tubing with 
end caps in ice/eski

DEPTH (mbgl) DESCRIPTION ( SOIL TYPE, Colour, Texture) SAMPLE ID DEPTH (mbgl) pHF   pHFOX REACTION VIGOUR

CSA5-1 0.00 - 0.50 6.92 5.24 L

CSA5-1A 0.50 - 1.00 6.84 5.18 L

CSA5-2 1.00 - 1.50 6.84 5.23 H

CSA5-2A 1.50 - 2.00 7.40 5.24 L

CSA5-3 2.00 - 2.50 7.84 5.38 L

2.80 - 3.00 Silty CLAY, grey / brown with orange mottles, low 
plasticity, moist. CSA5-3A 2.50 - 3.00 7.82 5.36 L

CSA5-4 3.00 - 3.50 7.45 5.28 M

CSA5-4A 3.50 - 4.00 7.21 5.20 L

CSA5-5 4.00 - 4.50 7.04 5.24 L

CSA5-5A 4.50 - 5.00 7.40 7.65 X

CSA5-6 5.00 - 5.50 7.34 5.40 M

5.30 - 6.00 Silty CLAY, grey / brown with orange mottles, low 
to moderate plasticity, moist. CSA5-6A 5.50 - 6.00 7.19 5.25 L

6.00 - 6.40 Sandy CLAY, grey / brown with orange mottles, 
low plasticity, moist. CSA5-7 6.00 - 6.50 7.04 5.27 L

6.40 - 7.00 Silty SAND, off white with yellow mottles, fine 
grained, moist. CSA5-7A 6.50 - 7.00 7.25 5.27 L

Notes / Comments: Calibration L - Low
pH 7.0 Cal: √ M - Medium
pH 4.0 Cal: √ H - High

  EASTING: 408891 NORTHING: 6484655 pH peroxide: 5.16 X - Extreme
Orange shading denotes inferred Actual Acid Sulfate Soil (AASS)

4.70 - 5.30 Silty SAND, pale brown, fine grained, moist.

  DATE:

  WEATHER:

  TOTAL DEPTH (m):

  DEPTH TO WATER (mbgl):        

  METHOD:

  PROJECT NUMBER:

  SITE NAME:

  STORAGE:

CSA5
James Holthouse & Shae Miller-White  SCIENTIST(S):

  SAMPLING LOCATION ID:

   QA/QC SAMPLE IDs: -

POTENTIAL ACID SULFATE SOILS        
FIELD TESTING LOG

C05054

Midland Brick

East of protected area.   SAMPLING AREA:

SOIL PROFILE SAMPLE DATA

Green shading denotes inferred Potential Acid Sulfate Soil (PASS)

0.00 - 1.00
Silty CLAY, brown / grey with orange mottles, 
moderate plasticity, dry. (trace grass roots / 
organics to 0.25 mbgl)

1.00 - 2.80 CLAY, grey / brown with orange mottles, 
moderate plasticity, moist.

3.00 - 4.70 Clayey SAND, pale brown with grey / green 
mottles, fine grained, moist.



11/03/2005

Overcast

Push Core

6.0

NA
Acetate tubing with 

end caps in ice/eski

DEPTH (mbgl) DESCRIPTION ( SOIL TYPE, Colour, Texture) SAMPLE ID DEPTH (mbgl) pHF   pHFOX REACTION VIGOUR

CSA6-1 0.00 - 0.50 5.88 4.80 L

CSA6-1A 0.50 - 1.00 6.24 5.14 L

CSA6-2 1.00 - 1.50 6.30 5.26 L

CSA6-2A 1.50 - 2.00 6.46 5.46 L

CSA6-3 2.00 - 2.50 6.74 5.37 L

CSA6-3A 2.50 - 3.00 7.05 5.44 L

CSA6-4 3.00 - 3.50 7.18 5.26 L

CSA6-4A 3.50 - 4.00 5.85 5.50 L

CSA6-5 4.00 - 4.50 6.23 5.25 L

CSA6-5A 4.50 - 5.00 6.36 5.82 L

CSA6-6 5.00 - 5.50 6.27 5.27 L

CSA6-6A 5.50 - 6.00 6.23 5.20 L

Notes / Comments: Calibration L - Low
pH 7.0 Cal: √ M - Medium
pH 4.0 Cal: √ H - High

  EASTING: 408789 NORTHING: 6484557 pH peroxide: 5.15 X - Extreme

Silty CLAY, pale brown with orange mottles, low 
plasticity, dry. 

4.00 - 5.00 Sandy CLAY, pale grey / brown with orange 
mottles, low plasticity, moist. 

5.00 - 6.00 SAND, off white, fine grained, dry.

SOIL PROFILE SAMPLE DATA

Green shading denotes inferred Potential Acid Sulfate Soil (PASS)
Orange shading denotes inferred Actual Acid Sulfate Soil (AASS)

0.00 - 1.00 Silty CLAY, pale brown, low plasticity, dry. (trace 
grass roots / organics to 0.20 mbgl.) 

1.00 - 3.00 CLAY, pale brown with orange mottles, moderate 
plasticity, dry. 

3.00 - 4.00

   QA/QC SAMPLE IDs: -   STORAGE:

POTENTIAL ACID SULFATE SOILS        
FIELD TESTING LOG

C05054

Midland Brick

South of  protected area.

CSA6
James Holthouse & Shae Miller-White  SCIENTIST(S):

  PROJECT NUMBER:

  SITE NAME:

  SAMPLING AREA:

  SAMPLING LOCATION ID:

  DATE:

  WEATHER:

  TOTAL DEPTH (m):

  DEPTH TO WATER (mbgl):         

  METHOD:



DEPTH (mbgl) DESCRIPTION ( SOIL TYPE, Colour, Texture) SAMPLE ID DEPTH (mbgl) pHF   pHFOX REACTION VIGOUR

Comments: Calibration L - Low
pH 7.0 Cal: M - Medium
pH 4.0 Cal: H - High

  EASTING: 408789 NORTHING: 6484557 pH peroxide: X - Extreme

  DATE:

  WEATHER:

  TOTAL DEPTH (m):

  DEPTH TO WATER (mbgl):        

  METHOD:

  PROJECT NUMBER:

  SITE NAME:

  SAMPLING AREA:

  SAMPLING LOCATION ID:

   QA/QC SAMPLE IDs: -   STORAGE:

POTENTIAL ACID SULFATE SOILS        
FIELD TESTING LOG

C05054

Midland Brick

CSA7
  SCIENTIST(S):

SOIL PROFILE SAMPLE DATA

Not drilled due to rig unavailability.



21/03/05

Overcast

Push Core

8.0

NA

Acetate tubing with 
end caps in ice/eski

DEPTH (mbgl) DESCRIPTION ( SOIL TYPE, Colour, Texture) SAMPLE ID DEPTH (mbgl) pHF   pHFOX REACTION VIGOUR

CSA8-1 0.00 - 0.50 7.39 6.25 X

CSA8-1A 0.50 - 1.00 7.41 6.12 H

CSA8-2 1.00 - 1.50 6.86 5.28 L

CSA8-2A 1.50 - 2.00 6.74 5.36 L

CSA8-3 2.00 - 2.50 7.18 5.37 L

CSA8-3A 2.50 - 3.00 7.47 5.44 L

CSA8-4 3.00 - 3.50 7.78 5.51 L

CSA8-4A 3.50 - 4.00 7.68 5.52 L

CSA8-5 4.00 - 4.50 7.82 5.67 L

CSA85A 4.50 - 5.00 7.71 5.51 L

CSA8-6 5.00 - 5.50 7.64 5.48 L

5.80 - 6.00 CLAY, pale grey / brown with orange mottles, 
moderate plasticity, moist. CSA8-6A 5.50 - 6.00 7.60 7.16 X

6.00 - 6.70 Sandy CLAY, red / brown, low plasticity, moist. CSA8-7 6.00 - 6.50 7.68 6.81 X

6.70 - 7.00 CLAY, grey, high plasticity, moist. CSA8-7A 6.50 - 7.00 7.70 5.42 L

CSA8-8 7.00 - 7.50 7.84 5.70 L

CSA8-8A 7.50 - 8.00 7.96 6.85 X

Notes / Comments: Calibration L - Low
pH 7.0 Cal: √ M - Medium
pH 4.0 Cal: √ H - High

  EASTING: 408547 NORTHING: 6484414 pH peroxide: 5.15 X - Extreme
Orange shading denotes inferred Actual Acid Sulfate Soil (AASS)

7.00 - 8.00          EOH CLAY, grey / brown, high plasticity, moist. 

  DATE:

  WEATHER:

  TOTAL DEPTH (m):

  DEPTH TO WATER (mbgl):         

  METHOD:

  PROJECT NUMBER:

  SITE NAME:

  STORAGE:

CSA8
James Holthouse & Shae Miller-White  SCIENTIST(S):

  SAMPLING LOCATION ID:

   QA/QC SAMPLE IDs: -

POTENTIAL ACID SULFATE SOILS        
FIELD TESTING LOG

C05054

Midland Brick

North of Copley Rd   SAMPLING AREA:

SOIL PROFILE SAMPLE DATA

Green shading denotes inferred Potential Acid Sulfate Soil (PASS)
Coring terminated at 8.00 mbgl due to refusal

0.00 - 1.00
Silty CLAY, grey / brown, weak to moderate 
plasticity, dry. (trace grass roots / organics to 0.70 
mbgl.) 

1.00 - 2.00 Silty CLAY, pale grey / brown, moderate plasticity, 
dry.

2.00 - 5.80 CLAY, pale brown with orange mottles, high 
plasticity, moist. 



09/03/05

Fine / hot

Push Core

13.0

~10.0
Acetate tubing with 
end caps in ice/eski

DEPTH (mbgl) DESCRIPTION ( SOIL TYPE, Colour, Texture) SAMPLE ID DEPTH (mbgl) pHF   pHFOX REACTION VIGOUR

CSA9-1 0.00 - 0.50 5.89 5.01 L

CSA9-1A 0.50 - 1.00 5.48 3.22 M

CSA9-2 1.00 - 1.50 5.62 5.29 L

CSA9-2A 1.50 - 2.00 5.67 5.54 M

CSA9-3 2.00 - 2.50 6.09 5.21 L

CSA9-3A 2.50 - 3.00 6.09 4.54 L

3.00 - 3.70 Silty CLAY, brown, low to moderate plasticity, dry. 
(limestone gravels at 3.70 mbgl) CSA9-4 3.00 - 3.50 6.38 5.30 L

3.70 - 4.00 CLAY, pale brown with orange mottles, moderate 
plastcity, dry.  CSA9-4A 3.50 - 4.00 6.47 5.24 L

CSA9-5 4.00 - 4.50 6.36 5.35 L

CSA9-5A 4.50 - 5.00 6.33 6.81 X

CSA9-6 5.00 - 5.50 5.21 5.09 L

CSA9-6A 5.50 - 6.00 6.06 5.12 L

6.00 - 6.40 CLAY, pale brown with orange mottles, mod. 
cohesive, dry. (mod. plastic when moist) CSA9-7 6.00 - 6.40 6.17 7.37 X

CSA9-7A 6.40 - 6.80 6.44 5.26 L

CSA9-8 6.80 - 7.30 6.65 5.23 L

CSA9-8A 7.30 - 7.80 6.66 5.27 L

CSA9-9 7.80 - 8.30 6.94 5.31 L

CSA9-9A 8.30 -8.70 6.96 5.34 L

CSA9-10 8.80 - 9.30 6.90 5.17 L

CSA9-10A 9.30 - 9.80 6.87 5.19 L

9.80 - 10.10 Sandy CLAY, pale grey / brown with orange 
mottles, moderate plasticity, moist. CSA9-11 9.80 - 10.30 6.98 5.21 L

10.10 - 11.00 CLAY, pale grey / brown with orange mottles, 
high plasticity, moist. CSA9-11A 10.30 - 11.00 7.13 5.39 L

11.00 - 11.90 CLAY, pale grey / brown, high plasticity, moist. CSA9-12 11.00 - 11.50 6.99 5.35 L

11.90 - 12.00 Sandy CLAY, pale grey, low to moderate 
plasticity, wet. CSA9-12A 11.50 - 12.00 7.08 5.25 L

12.00 - 12.30 Sandy CLAY, brown, low plasticity, wet. CSA9-13 12.00 - 12.50 7.58 5.27 L

12.30 - 13.00 Clayey SAND, brown, med/ fine grained, wet CSA9-13A 12.50 - 13.00 7.41 5.29 L

Notes / Comments: Calibration L - Low
pH 7.0 Cal: √ M - Medium
pH 4.0 Cal: √ H - High

  EASTING: 408486 NORTHING: 6484325 pH peroxide: 5.17 X - Extreme

  SCIENTIST(S):

Green shading denotes inferred Potential Acid Sulfate Soil (PASS)
Orange shading denotes inferred Actual Acid Sulfate Soil (AASS)

7.80 - 9.80 CLAY, pale grey / brown with orange mottles, 
high plasticity, moist. 

SOIL PROFILE SAMPLE DATA

   QA/QC SAMPLE IDs: -

  SAMPLING LOCATION ID:

6.40 - 7.80 CLAY, pale brown with orange mottles, high 
plasticity, moist. 

  DATE:

  WEATHER:

  TOTAL DEPTH (m):

  DEPTH TO WATER (mbgl):        

  METHOD:

CSA9
James Holthouse & Shae Miller-White

POTENTIAL ACID SULFATE SOILS        
FIELD TESTING LOG

C05054

Midland Brick

North of Copley Rd 

  PROJECT NUMBER:

  SITE NAME:

  SAMPLING AREA:

  STORAGE:

0.00 - 3.00 Silty CLAY, brown, low plasticity, dry. (trace grass 
roots / organics to 0.25 mbgl.) 

4.00 - 6.00 CLAY, pale brown with orange mottles, high 
plasticity, dry (highly plastic when moist). 



22/03/2005

Fine / Hot

HSA-SS

~12

~ 10.0
Zip lock bagged in ice 

/ Esky

DEPTH (mbgl) DESCRIPTION ( SOIL TYPE, Colour, Texture) SAMPLE ID DEPTH (mbgl) pHF   pHFOX REACTION VIGOUR

CSMB1-1 0.00 - 0.50 5.71 2.40 M

CSMB1-1A 0.50 - 1.00 6.40 3.70 L

CSMB1-2 1.00 - 1.50 6.86 6.29 X

CSMB1-2A 1.50 - 2.00 7.01 6.31 X

CSMB1-3 2.00 - 2.50 7.59 6.97 X

CSMB1-3A 2.50 - 3.00 8.02 5.76 M

CSMB1-4 3.00 - 3.50 8.40 7.26 X

CSMB1-4A 3.50 - 4.00 8.00 7.45 H

CSMB1-5 4.00 - 4.50 7.92 5.64 L

CSMB1-5A 4.50 - 5.00 8.06 5.50 L

CSMB1-6 5.00 - 5.50 7.84 7.02 X

5.50 - 6.00 Clayey SAND, pale grey, fine grained, moist. CSMB1-6A 5.50 - 6.00 8.14 5.35 L

CSMB1-7 6.00 - 6.50 7.88 5.65 L

CSMB1-7A 6.50 - 7.00 7.81 5.52 L

CSMB1-8 7.00 - 7.50 7.76 5.45 L

CSMB1-8A 7.50 - 8.00 7.80 5.48 L

CSMB1-9 8.00 - 8.50 7.75 5.60 L

CSMB1-9A 8.50 - 9.00 7.55 5.19 L

9.00 - 9.50 Sandy CLAY, red / brown and grey, moderate 
plasticity, moist. CSMB1-10 9.00 - 9.50 7.82 5.31 L

9.50 - 10.00 Sandy CLAY, grey / brown with orange mottles, 
weakly cohesive, wet. (gravel traces) CSMB1-10A 9.50 - 10.00 7.48 5.24 L

10.00 - 10.50 SAND, pale brown, fine grained, wet. CSMB1-11 10.00 - 10.50 7.16 5.34 L

Notes / Comments: Calibration L - Low
pH 7.0 Cal: √ M - Medium
pH 4.0 Cal: √ H - High

  EASTING: 409010 NORTHING: 6484808 pH peroxide: 5.23 X - Extreme

Green shading denotes inferred Potential Acid Sulfate Soil (PASS)
Orange shading denotes inferred Actual Acid Sulfate Soil (AASS)

6.00 - 8.00 CLAY, mixed red / brown and grey, moderate 
plasticity, moist.

8.00 - 9.00 Clayey SAND, grey, fine grained, moist. 

3.00 - 4.00 CLAY, pale brown with limestone inclusions at 3.3 
mbgl, moderate plasticity, dry. 

4.00 - 5.50 Silty CLAY, pale brown with orange mottles, weak 
to moderate plasticity, moist. 

SOIL PROFILE SAMPLE DATA

   QA/QC SAMPLE IDs: -   STORAGE:

0.00 - 1.00 Silty CLAY, dark grey / brown, low plasticity, dry. 

1.0 - 3.00 CLAY, grey / brown, moderate plasticity, dry. 

POTENTIAL ACID SULFATE SOILS        
FIELD TESTING LOG

C05054

Midland Brick

North east side of site.

CSMB1
James Holthouse  SCIENTIST(S):

  PROJECT NUMBER:

  SITE NAME:

  SAMPLING AREA:

  SAMPLING LOCATION ID:

  DATE:

  WEATHER:

  TOTAL DEPTH (m):

  DEPTH TO WATER (mbgl):        

  METHOD:



23/03/2005

Fine

HSA-SS

~12.85

~ 10.0

Zip lock bagged in ice 
/ Esky

DEPTH (mbgl) DESCRIPTION ( SOIL TYPE, Colour, Texture) SAMPLE ID DEPTH (mbgl) pHF   pHFOX REACTION VIGOUR

CSMB2-1 0.00 - 0.50 6.09 2.53 M

CSMB2-1A 0.50 - 1.00 7.14 4.63 L

CSMB2-2 1.00 - 1.50 7.26 5.39 M

CSMB2-2A 1.50 - 2.00 7.08 5.10 L

CSMB2-3 2.00 - 2.50 7.10 5.30 L

CSMB2-3A 2.50 - 3.00 7.46 5.43 L

CSMB2-4 3.00 - 3.50 8.01 5.51 L

CSMB2-4A 3.50 - 4.00 7.93 5.40 L

CSMB2-5 4.00 - 4.50 7.84 5.40 L

CSMB2-5A 4.50 - 5.00 7.82 5.27 L

CSMB2-6 5.00 - 5.50 7.95 5.47 L

CSMB2-6A 5.50 - 6.00 7.96 5.49 L

CSMB2-7 6.00 - 6.50 7.88 5.35 L

CSMB2-7A 6.50 - 7.00 7.84 5.41 L

CSMB2-8 7.00 - 7.50 7.87 5.32 L

CSMB2-8A 7.50 - 8.00 7.84 5.34 L

CSMB2-9 8.00 - 8.50 7.95 5.38 L

8.50 - 9.00 Silty CLAY, grey / brown, moderate plasticity, 
moist. CSMB2-9A 8.50 - 9.00 7.89 5.52 L

CSMB2-10 9.00 - 9.50 7.70 5.31 L

CSMB2-10A 9.50 - 10.00 7.70 5.50 L

CSMB2-11 10.00 - 10.50 7.77 5.31 L

CSMB2-11A 10.50 - 11.00 7.81 5.32 L

11.00 -12.50 Clayey SAND, pale grey / brown, fine grained, 
wet. Not sampled

Notes / Comments: Calibration L - Low
pH 7.0 Cal: √ M - Medium
pH 4.0 Cal: √ H - High

  EASTING: 408405 NORTHING: 6484264 pH peroxide: 5.23 X - Extreme

9.00 - 10.00 CLAY, grey / brown, moderate to high plasticity, 
moist. 

Green shading denotes inferred Potential Acid Sulfate Soil (PASS)
Orange shading denotes inferred Actual Acid Sulfate Soil (AASS)

  DATE:

  WEATHER:

  TOTAL DEPTH (m):

  DEPTH TO WATER (mbgl):         

  METHOD:

CSMB2
Troy Webster  SCIENTIST(S):

  PROJECT NUMBER:

  SITE NAME:

  SAMPLING AREA:

  SAMPLING LOCATION ID:

POTENTIAL ACID SULFATE SOILS        
FIELD TESTING LOG

C05054

Midland Brick

North of Copley Rd

SOIL PROFILE SAMPLE DATA

   QA/QC SAMPLE IDs: -   STORAGE:

2.00 - 3.00 CLAY, brown, high plasticity, dry. 

10.00 - 11.00 CLAY, brown with grey mottles, high plasticity, 
moist. 

0.00 - 2.00 Silty CLAY, brown, moderate plasticity, dry. 

6.00 - 8.50 CLAY, grey / brown, moderate plasticity, moist. 

3.00 - 5.00 Silty CLAY, pale grey / brown, moderate plasticity, 
moist. 

5.00 - 6.00 CLAY, brown, moderate to high plasticity, moist. 



23/03/2005

Overcast

HSA-SS

~12.5

~ 10.0

Zip lock bagged in ice 
/ Esky

DEPTH (mbgl) DESCRIPTION ( SOIL TYPE, Colour, Texture) SAMPLE ID DEPTH (mbgl) pHF   pHFOX REACTION VIGOUR

CSMB3-1 0.00 - 0.50 6.41 2.67 L

CSMB3-1A 0.50 - 1.00 6.56 3.30 L

1.40 - 1.50 CLAY, dark brown, high plasticity, dry. (trace 
organics / peat) CSMB3-2 1.00 - 1.40 6.54 3.42 M

1.50 - 1.65 CLAY, brown, high plasticity, dry. CSMB3-2A 1.50 - 2.00 6.68 5.32 L

CSMB3-3 2.00 - 2.50 6.97 5.36 L

CSMB3-3A 2.50 - 3.00 6.91 5.19 L

3.00 - 3.60 Silty CLAY, yellow / orange, low plasticity, dry. CSMB3-4 3.00 - 3.50 6.99 5.28 L

CSMB3-4A 3.50 - 4.00 7.01 5.11 L

CSMB3-5 4.00 - 4.50 6.98 5.06 L

4.60 - 5.00 CLAY, mixed grey and orange / brown, moderate 
plasticity, moist. CSMB3-5A 4.50 - 5.00 7.37 5.25 L

5.00 - 5.40 Sandy CLAY, grey, low plasticity, moist.  CSMB3-6 5.00 - 5.50 7.68 5.43 L

CSMB3-6A 5.50 - 6.00 7.55 5.17 L

CSMB3-7 6.00 - 6.50 7.48 5.20 L

CSMB3-7A 6.50 - 7.00 7.62 7.95 X

CSMB3-8 7.00 - 7.50 7.49 5.40 L

CSMB3-8A 7.50 - 8.00 7.78 5.47 L

CSMB3-9 8.00 - 8.50 7.85 5.64 L

CSMB3-9A 8.50 - 9.00 7.98 5.39 L

CSMB3-10 9.00 - 9.50 7.76 5.28 L

9.60 - 10.00 Sandy CLAY, grey with orange mottles, low to 
moderate plasticity, moist.   CSMB3-10A 9.50 - 10.00 7.70 5.27 L

CSMB3-11 10.00 - 10.50 7.68 5.26 L

CSMB3-11A 10.50 - 11.00 7.64 5.32 L

11.00 -12.50 Clayey SAND, pale grey / brown, fine grained, 
wet. Not sampled

Notes / Comments: Calibration L - Low
pH 7.0 Cal: √ M - Medium
pH 4.0 Cal: √ H - High

  EASTING: 408280 NORTHING: 6484536 pH peroxide: 5.23 X - Extreme

Green shading denotes inferred Potential Acid Sulfate Soil (PASS)
Orange shading denotes inferred Actual Acid Sulfate Soil (AASS)

0.00 - 1.40
Silty SAND, grey / brown with red brick fragments, 
fine to medium grained, dry. (trace grass roots / 
organics to 0.2 mbgl) 

5.40 - 6.60 Clayey SAND, grey, fine grained, moist.

3.60 - 4.60 Silty CLAY, grey, low plasticity, dry. 

1.65 - 3.00 Silty CLAY, pale grey with yellow mottles, low 
plasticity, dry. 

  DATE:

  WEATHER:

  TOTAL DEPTH (m):

  DEPTH TO WATER (mbgl):         

  METHOD:

CSMB3
James Holthouse   SCIENTIST(S):

  PROJECT NUMBER:

  SITE NAME:

  SAMPLING AREA:

  SAMPLING LOCATION ID:

POTENTIAL ACID SULFATE SOILS        
FIELD TESTING LOG

C05054

Midland Brick

West side of site.

SOIL PROFILE SAMPLE DATA

   QA/QC SAMPLE IDs: -   STORAGE:

10.00 - 11.00 Sandy CLAY, grey / green, low plasticity, moist.

6.60 - 9.60 CLAY, orange / brown with grey and black mottles, 
moderate plasticity, moist.   



 

 

 

 

 

 

 

 

 

 

 
 

 
 
 

APPENDIX D 
 

CHAIN OF CUSTODY DOCUMENTATION 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



















 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

APPENDIX E 
 

LABORATORY SPOCAS & CRS CERTIFICATES 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



































 

 

 

 

 

 

 

 

 

 
 
 

 
 
 

APPENDIX F 
 

GROUNDWATER BORE CONSTRUCTION LOGS 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



BOREHOLE NUMBER:   CSMB1

PROJECT NUMBER: C05054

LOCATION: Midland Bricks

DRILLING COMPANY: Pro-line TOTAL DEPTH: 13.00mbgl

DRILLING METHOD: Hollow Stem Auger GROUND SURFACE ELEVATION:

WEATHER: Fine / Hot SHEET: 1  OF:  1    

DRILLER: Stuart Birnie

SCIENTIST: James Holthouse & Troy Webster

DATE BEGUN: 22/3/05

DATE COMPLETED: 22/3/05

DEPTH LITHOLOGY DESCRIPTION BORE INSTALLATION

290 Churchill Avenue
Subiaco  W.A.  6008

Ph: 9382 4744  Fax: 9382 1177
Email:  info@bbg.net.au

0.70m 
Stick up 

Sand

Bentonite
(Top: 3.0m)

Gravel Pack
(Top: 4.5m)

SWL

STATIC WATER LEVEL

DEPTH: 7.6mbgl

DATE: 22/3/05
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ipeCLAY: Brown / grey, moderately cohesive.

SAND: Grey, moist, fine to medium grained , slight clay and silt content.

CLAY: Mixed red and grey, moderately cohesive.

SAND: Pale brown, fine to medium grained.

7.6m

CLAY: Light brown, moderately cohesive.

CLAY: Light brown with orange mottles, moderately cohesive.

SAND: Pale grey, fine to medium grained.

CLAY: Mixed red and grey, moderately cohesive.



BOREHOLE NUMBER:   CSMB2

PROJECT NUMBER: C05054

LOCATION: Midland Bricks

DRILLING COMPANY: Pro-line TOTAL DEPTH: 13.00mbgl

DRILLING METHOD: Hollow Stem Auger GROUND SURFACE ELEVATION:

WEATHER: Fine / Hot SHEET: 1  OF:  1    

DRILLER: Stuart Birnie

SCIENTIST: James Holthouse & Troy Webster

DATE BEGUN: 23/3/05

DATE COMPLETED: 23/3/05

DEPTH LITHOLOGY DESCRIPTION BORE INSTALLATION

290 Churchill Avenue
Subiaco  W.A.  6008

Ph: 9382 4744  Fax: 9382 1177
Email:  info@bbg.net.au

0.83m 
stick up

Sand

Bentonite
(Top: 5.8m)

Gravel Pack
(Top: 6.3m)

SWL

STATIC WATER LEVEL

DEPTH: 10.00mbgl

DATE: 22/3/05
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CLAY: Brown, very cohesive.

10.00m

CLAY: Brown, very cohesive .

CLAY: Pale brown / grey, moderately cohesive.

CLAY: Pale brown / grey, moderately cohesive.

CLAY: Brown, very cohesive.

CLAY: Brown / grey, moderately cohesive.

CLAY: Brown / grey, weak cohesive.

CLAY: Brown / grey, moderately cohesive.

CLAY: Brown with grey mottles, very cohesive.



BOREHOLE NUMBER:   CSMB3

PROJECT NUMBER: C05054

LOCATION: Midland Bricks

DRILLING COMPANY: Pro-line TOTAL DEPTH: 13.00mbgl

DRILLING METHOD: Hollow Stem Auger GROUND SURFACE ELEVATION:

WEATHER: Fine / Hot SHEET: 1  OF:  1    

DRILLER: Stuart Birnie

SCIENTIST: James Holthouse & Troy Webster

DATE BEGUN: 22/3/05

DATE COMPLETED: 23/3/05

DEPTH LITHOLOGY DESCRIPTION BORE INSTALLATION

290 Churchill Avenue
Subiaco  W.A.  6008

Ph: 9382 4744  Fax: 9382 1177
Email:  info@bbg.net.au

Sand

Bentonite
(Top: 5.5m)

Gravel Pack
(Top: 6.3m)

SWL

STATIC WATER LEVEL

DEPTH: 10.00mbgl

DATE: 23/3/05
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10.00m

SAND: Brown / grey, fine to medium grained, with some red brick 
fragments.
CLAY: Dark brown, strong cohesive.
CLAY: Pale grey with yellow mottles, non cohesive.
CLAY: Yellow / orange, non cohesive.

CLAY: Pale grey, non cohesive.
CLAY: Grey / orange / brown, moderately cohesive.

CLAY: Grey, non cohesive.

CLAY: Brown / orange with grey mottles, moderately cohesive.

CLAY: Grey with a green hue, weak cohesive.

SAND: Grey / pale brown, slightly silty, clayey.
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GROUNDWATER SAMPLING LOGS 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



C05054

Midland Brick

East

CSMB1

James Holthouse

6/04/2005   DEPTH TO BASE: (mbtoc / mbgl):

3.03pm   SAMPLE STORAGE / PRESERVATION:

TIME (Mins) APPEARANCE COLOUR TEMP (°C) pH E.C. (µs/cm) REDOX (mV) D.O. (ppm)

1 Turbid Brown 32.8 7.87 1173

2 Turbid Brown 30.8 7.79 1234

3 Turbid Brown 27.8 7.69 1231

4 Turbid Brown 27.1 7.64 1240

5 Turbid Brown 26.6 7.58 1251

6 Turbid Brown 26.3 7.63 1272

7 Turbid Brown 26.2 7.65 1276

8 Turbid Brown 26.0 7.67 1294

9 Turbid Brown 25.8 7.69 1307

10 Turbid Brown 25.5 7.67 1320

12 Turbid Brown 24.8 7.64 1373

14 Turbid Brown 24.7 7.59 1387

16 Turbid Brown 24.6 7.56 1415

18 Turbid Brown 24.4 7.54 1442

20 Turbid Brown 24.3 7.49 1459

22 Turbid Brown 24.3 7.43 1487

24 Turbid Brown 24.3 7.46 1505

26 Turbid Brown 24.3 7.39 1531

28 Turbid Brown 24.3 7.39 1545

30 Turbid Brown 24.3 7.36 1561

32 Turbid Brown 24.3 7.36 1571 129 5.22

PURGE RATE (Litres/Min):
SAMPLING RATE (Litres/Min):
0.45 MICRON FILTRATION USED (Y/N):
ADDITIONAL COMMENTS:

EASTING: NORTHING:409010 6484808

  SAMPLING AREA:

  SAMPLING LOCATION ID:

  SCIENTIST(S):

  TIME:

0.25L/M
No

Ice / Esky - Plastic Bottle

GROUNDWATER STABILISATION DATA

0.5L/M

   QA/QC SAMPLE IDs:

GROUNDWATER SAMPLING 
LOG

  SAMPLE RECOVERY METHOD: Bladder Pump

  COLLAR ELEVATION (m AHD):

  DATE: 12.700 mbtoc

  PROJECT NUMBER:       

  SITE NAME:          

  DEPTH TO GROUNDWATER (mbtoc / mbgl):   9.800 mbtoc

  STANDING WATER LEVEL (m AHD)

  RECOVERY DEPTH (mbtoc / mbgl):                 12.500 mbtoc



C05054

Midland Brick

Southern area

CSMB2

James Holthouse

6/04/2005   DEPTH TO BASE: (mbtoc / mbgl):

4.15pm   SAMPLE STORAGE / PRESERVATION:

TIME (Mins) APPEARANCE COLOUR TEMP (°C) pH E.C. (µs/cm) REDOX (mV) D.O. (ppm)

1 Turbid Brown 24.2 7.46 702

2 Turbid Brown 23.3 7.43 692

3 Turbid Brown 22.6 7.42 675

4 Turbid Brown 22.6 7.47 672

5 Turbid Brown 22.5 7.46 666

6 Turbid Brown 22.7 7.41 664

7 Turbid Brown 22.8 7.40 663

8 Turbid Brown 22.8 7.37 661

9 Turbid Brown 22.8 7.37 664

10 Turbid Brown 22.6 7.35 -

12 Turbid Brown 22.5 7.38 662

14 Turbid Brown 22.4 7.38 656

16 Turbid Brown 22.4 7.39 652

18 Turbid Brown 22.4 7.35 643

20 Turbid Brown 22.4 7.34 637

22 Turbid Brown 22.2 7.36 627

24 Turbid Brown 22.2 7.36 626

26 Turbid Brown 22.2 7.34 602

30 Turbid Brown 22.1 7.3 615

34 Turbid Brown 22.1 7.37 625

38 Turbid Brown 22.1 7.31 625 96 1.87

PURGE RATE (Litres/Min):
SAMPLING RATE (Litres/Min):
0.45 MICRON FILTRATION USED (Y/N):
ADDITIONAL COMMENTS:

EASTING: NORTHING:408405 6484264

  SAMPLING AREA:

  SAMPLING LOCATION ID:

  SCIENTIST(S):

  TIME:

0.25L/M
No

Ice / Esky - Plastic Bottle

GROUNDWATER STABILISATION DATA

0.5L/M

   QA/QC SAMPLE IDs:

GROUNDWATER SAMPLING 
LOG

  SAMPLE RECOVERY METHOD: Bladder Pump

  COLLAR ELEVATION (m AHD):

  DATE: 13.680 mbtoc

  PROJECT NUMBER:       

  SITE NAME:          

  DEPTH TO GROUNDWATER (mbtoc / mbgl):   10.480 mbtoc

  STANDING WATER LEVEL (m AHD)

  RECOVERY DEPTH (mbtoc / mbgl):                 13.500 mbtoc



C05054

Midland Brick

Driveway bend

CSMB3

James Holthouse

6/04/2005   DEPTH TO BASE: (mbtoc / mbgl):

1.00pm   SAMPLE STORAGE / PRESERVATION:

TIME (Mins) APPEARANCE COLOUR TEMP (°C) pH E.C. (µs/cm) REDOX (mV) D.O. (ppm)

1 Turbid Brown 33.7 6.72 769

2 Turbid Brown 32.6 7.09 936

3 Turbid Brown 31.8 7.24 947

4 Turbid Brown 30.6 7.16 957

5 Turbid Brown 29.7 7.40 959

6 Turbid Brown 28.9 7.44 960

7 Turbid Brown 27.8 7.46 961

8 Turbid Brown 26.8 7.50 962

9 Turbid Brown 26.2 7.4 972

10 Turbid Brown 25.4 7.43 970

12 Turbid Brown 25.1 7.53 969

14 Turbid Brown 25.1 7.54 990

16 Turbid Brown 25.1 7.54 991

18 Turbid Brown 25.1 7.54 991

20 Turbid Brown 25 7.52 991

22 Turbid Brown 24.9 7.52 997

24 Turbid Brown 25 7.51 1011

26 Turbid Brown 25 7.51 1018

28 Turbid Brown 25.1 7.51 994

30 Turbid Brown 25.1 7.50 989

32 Turbid Brown 25.1 7.50 990 117 5.96

PURGE RATE (Litres/Min):
SAMPLING RATE (Litres/Min):
0.45 MICRON FILTRATION USED (Y/N):
ADDITIONAL COMMENTS:

EASTING: NORTHING:408280 6484536

  SAMPLING AREA:

  SAMPLING LOCATION ID:

  SCIENTIST(S):

  TIME:

0.25L/M
No

Ice / Esky - Plastic Bottle

Duplicate CSMBZ taken at CSMB3

GROUNDWATER STABILISATION DATA

0.5L/M

   QA/QC SAMPLE IDs:

GROUNDWATER SAMPLING 
LOG

  SAMPLE RECOVERY METHOD: Bladder Pump

  COLLAR ELEVATION (m AHD):

  DATE: 13.170 mbtoc

  PROJECT NUMBER:       

  SITE NAME:          

  DEPTH TO GROUNDWATER (mbtoc / mbgl):   10.595 mbtoc

  STANDING WATER LEVEL (m AHD)

  RECOVERY DEPTH (mbtoc / mbgl):                 13.000 mbtoc
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GROUNDWATER LABORATORY ANALYSIS 
CERTIFICATES 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 









 

 

 

 

 

 

 

 

 

 

 

 
 
 

APPENDIX I 
 

QUALITY ASSURANCE / CONTROL RESULTS 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Groundwater QA / QC Analysis Results

Aluminium Arsenic Calcium Cadmium Chromium Copper Mercury Magnesium Manganese Nickel Lead Selenium Zinc Alkalinity Hardness Chloride Sulfate Ammonia-N
mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

CSMB3 0.17 0.002 32 0.0002 0.002 0.002 0.0002 8 0.008 0.003 0.002 0.001 0.005 240 110 150 48 0.2
CSMBZ 0.19 0.002 33 0.0002 0.002 0.001 0.0002 8.3 0.009 0.001 0.001 0.001 0.005 250 120 160 50 0.2

RPD 11.1% 0.0% 3.1% 0.0% 0.0% 66.7% 0.0% 3.7% 11.8% 100.0% 66.7% 0.0% 0.0% 4.1% 8.7% 6.5% 4.1% 0.0%
CSMBR 0.01 0.001 0.1 0.0002 0.001 0.008 0.0002 0.1 0.001 0.001 0.001 0.001 0.006 5 5 5 3 0.2
CSMBB 0.01 0.001 0.1 0.0002 0.001 0.008 0.0002 0.1 0.001 0.001 0.001 0.001 0.005 5 5 5 3 0.2

Notes:
CSMBZ is a duplicate of CSMB3
Values in bold denote a Relative Percent Difference greater that 50% - all RPDs > 50% correspond to results at or close to detection level.
CSMBR is a field rinsate sample
CSMBB is a field blank sample

0.001

Sample ID

RPS BOWMAN BISHAW GORHAM
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