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1.0 INTRODUCTION 
Golder Associates (Golder) was appointed by Department of State Development (DSD) to provide design 
consultancy services for the proposed on-shore dredge material containment pond (DMCP) associated with 
the Abbot Point Growth Gateway Project at Abbot Point Coal Terminal, Queensland. The proposed 
containment pond development area (the site) is shown on Figure 001.  

As part of the design consultancy services, an acid sulfate soil (ASS) investigation has been conducted 
across the proposed containment pond to evaluate the presence and possible extent of ASS that may be 
disturbed by the proposed development. This report provides a summary of the results and findings of the 
ASS investigation. 

2.0 PROJECT DETAILS 
Proposed capital dredging for the expansion of Terminal 0 at Abbot Point is expected to result in about 2.4 
million m3 (bulked volume) of dredge material. Onshore disposal of dredge material will require the 
construction of ponds to hold the material and to treat dredge tail-water to a standard where it can be 
discharged back to the ocean. It is intended that the placed material will be re-used for beneficial purposes 
as part of future coal terminal developments. 

The final layout and design of the ponds is currently in progress. The current configuration for the dredge 
material containment pond has an approximate surface area of approximately 630,000 m2 and the perimeter 
bunds will be approximately 5.2 km long. The floor of the pond will have a surface level of about 2.84 m 
AHD. 

For the purposes of this investigation it was assumed that during construction, the containment pond may be 
subject to excavation activities to depths of up to 4 m below ground level (bgl). Ancillary surface drains and 
infrastructure are expected to result in ground disturbances of less than 1 m below the existing ground 
surface. 

3.0 SITE DESCRIPTION 
The proposed DMCP site is bordered by the existing Abbot Point Coal Terminal settlement pond to the north, 
beyond which is Bald Hill and then Dingo Beach and the Pacific Ocean.  West and south of the site are the 
Caley Valley wetlands. The Abbot Point Coal Terminal is to the east.  

The majority of the proposed DMCP site is located on a relatively level “terrace” area which is about 1m to 
2m higher than the surface levels in the Caley Valley wetlands. From the middle of the site, there is a gentle 
slope from the south to the north ranging in elevation from approximately 5.2 m AHD to 3.0 m AHD.  

4.0 ACID SULFATE SOIL OVERVIEW 
Acid Sulfate Soil (ASS) is a general term applying to both a soil horizon that contains sulfides (i.e. Potential 
Acid Sulfate Soil - PASS) and an acid soil horizon affected by oxidation of sulfides (i.e. Actual Acid Sulfate 
Soil - AASS). The formation of ASS is commonly the result of marine or estuarine deposition of sulfate and 
iron bearing sediments in the presence of an abundant source of readily decomposable organic matter 
resulting in the deposition of pyrite. This pyrite is stable within the soil so long as anoxic conditions prevail. 
Oxidation of this material produces acidic conditions, a process that typically occurs when the material is 
exposed to air, such as when raised above the water table by excavation, or by lowering the water table 
during dewatering processes.  This can occur as a result of natural processes, for example as a result of 
fluctuations in the seawater level. 

Previous experience and published guidelines indicate that ASS are typically restricted in extent to recent 
(Holocene age) soil horizons deposited in a saline environment below RL 5 m AHD, with Actual ASS (AASS) 
often occurring at the top of the soil profile in historically disturbed areas, being underlain by Potential ASS 
(PASS).  ASS commonly occurs throughout Australian coastal areas. 

The State Planning Policy SPP July 2014, State Interest Guideline – Water Quality applies to land where the 
natural ground level is less than 20 m AHD and the proposed disturbance of soil and sediments extends 
below 5 m AHD. Within such areas the SPP applies to developments involving: 
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 Excavating or otherwise removing 100 m³  or more of soil or sediment; or 

 Filling of land involving 500 m³ or more of material with an average depth of 0.5 m or greater. 

The proposed location for the DMCP has both topography and anticipated disturbances (both shallow 
excavation and filling) that trigger SPP 2014.  Therefore, an assessment of potential disturbance of ASS was 
required.  

5.0 DESKTOP REVIEW 
5.1 Regional Geology 
The 1:250,000 scale Geological Map of the Ayr region indicates that the site is underlain primarily by 
Quaternary coastal dunes and sand plains (Qr) derived primarily from wind action (aeolian). To the south 
and south west of the site (Caley Valley Wetland) the geology is comprised of Quaternary age marine 
coastal mud flats (Qm) comprising clay, silt, sand, estuarine and deltaic deposits. 

Near surface Quaternary aged sediments have been deposited in recent geological time (0 – 2 Myr).  
Quaternary materials can be subdivided into recent Holocene materials (<10 kyr) which are typically loose, 
or soft normally consolidated materials that are deposited above Pleistocene soils (10 kyr – 2 Myr) which are 
stiffer, or denser over consolidated materials.  The latter were deposited during sea level conditions which 
oscillated around 120 m below present levels.    

Sub-types of Quaternary soils may also be classified by their depositional environment such as marine, 
estuarine, alluvial or colluvial soils. Other Quaternary aged soils include in-situ residual soils which are a 
remnant weathering product derived from the underlying rock.  

5.2 ASS Mapping 
The 1:250,000 ASS map for the Bowen Area developed by the Queensland Department of Natural 
Resources and Water revealed that the Bowen Area ASS map coverage is only for the developed Bowen 
township area and does not extend to the Abbot Point area. No published Queensland Acid Sulfate Soil 
Investigation Team (QASSIT) ASS mapping is presently available for Abbot Point.  

The Bowen Shire Planning Scheme 2006, Overlay Map 06 “Natural Features and Resources Overlay – 
Special Management Areas Acid Sulfate Soils” maps Potential Acid Sulfate Soils as being present along the 
Bowen Shire coastline and along the Abbot Point coastline adjacent to the proposed development area at RL 
5 m AHD and below.  

The Australian Atlas of Acid Sulfate Soils 1:100,000 ASS map developed by CSIRO Land and Water maps 
the entirety of the proposed development site as having a high probability of ASS based on a very low 
confidence level.    

5.3 Previous Investigations  
In 2009, a detailed ASS investigation was undertaken by Aurecon Hatch on behalf of Ports Corporation 
Queensland (PCQ) for the Abbot Point Coal Terminal upgrade works (X80/X100 expansion). This 
investigation covered portions of and areas adjacent to the current subject site. The investigation was limited 
to 4 m bgl at all locations. Borehole locations investigated by Aurecon Hatch in 2009 are presented in 
Appendix A. The findings of the Aurecon Hatch report indicated the following: 

 The area had not previously been mapped by QASSIT for AASS or PASS. 

 Ground conditions across the X80/X100 expansion area generally encountered alluvial sandy clays and 
clayey sands interbedded with sands to depths of at least 4 m bgl. 

 Field pH screening results indicated that AASS were not present under the X80/X100 expansion area 
within the samples collected. Field screening results indicated the possible presence of PASS in the soil 
profile along the margin of the Caley Valley wetland, generally greater than 3 m below the existing 
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ground surface. Field screening results did not indicate the possible presence of PASS over the 
remainder of the more elevated terrace area. 

 Soil laboratory results were consistent with the field screening and confirmed the absence of AASS in 
the samples analysed, the presence of PASS in the soil profile below 3 m in the soil profile along the 
margin of the Caley Valley wetland, and the absence of PASS across the terrace areas to depths of at 
least 4m bgl. Lime neutralisation treatment rates for identified PASS ranged from 1 kg/m3 to >25 kg/m3. 

 Locations where PASS was identified are situated outside of the proposed DMCP footprint.  

The Aurecon Hatch report also referenced an earlier preliminary ASS investigation of the Stage 3 Expansion 
by WBM Pty Ltd (WBM) in 2005. The WBM investigation involved sampling to maximum depths of 1.3m at 
20 locations and confirmed the absence of PASS over that shallow depth range. 

6.0 ASS INVESTIGATION SCOPE 
Guidelines for Sampling and Analysis of Lowland Acid Sulfate Soils (ASS) in Queensland, 1998 (QASSIT 
Guidelines) provides guidance on the investigation of ASS. These guidelines suggest an investigation 
sampling intensity of 2 borehole/hectare for developments of more than 4 hectares to a depth of at least 1 m 
below the maximum depth of disturbance. The overall size of the containment pond site is over 63 hectares. 

The previous ASS investigation results, geological conditions and ground conditions indicated in previous 
geotechnical investigations indicate that there a relatively low potential for ASS to be present across the 
proposed DMCP footprint. On this basis, a sampling intensity of than the QASSIT guidelines was proposed 
and comprised of: 

 Twenty-five investigation locations to a target depth of 5 m bgl across the footprint of the pond area 
including a series of locations spaced at about 100m intervals along the south-western footprint 
boundary (i.e., closest to the Caley Valley wetland) where the highest risk of encountering ASS was 
expected; and 

 Installation of 6 groundwater monitoring wells.   

This sampling program was considered sufficient to enable characterisation of the ASS risk and to allow 
development of suitable ASS management measures, if required.  

7.0 FIELD INVESTIGATION 
The field investigation was conducted between 19 and 24 May 2015 under the supervision of an experienced 
environmental scientist. Twenty-five investigation locations (designated GA_ASS101 to GA_ASS125) were 
drilled across the footprint of the containment pond. Borehole locations are shown on Figure 001. 

Boreholes were drilled using Golder’s 4WD mounted ‘Eziprobe’ drill rig with continuous core sampling 
capabilities, allowing the recovery of undisturbed soil samples. All boreholes were drilled to a target depth of 
5 m below the existing ground surface. Soil samples were typically collected at 0.25 m depth intervals and 
placed immediately into sealed polyethylene bags, labelled and then placed into a cooler for transportation to 
a freezer for storage. Samples were subsequently transported in chilled eskies to laboratories for testing.   

The location of each borehole was recorded during drilling using a hand-held GPS unit with a differential 
correction signal, having an accuracy of ± 5 m.  All borehole locations were later surveyed by RPS Australia 
Asia Pacific for location and relative levels (RL) to Australian Height Datum (AHD).  Borehole coordinates 
and RL’s are presented on the Reports of Boreholes in Appendix B, together with explanatory notes.  

At six investigation locations, GA_ASS104, GA_ASS107, GA_ASS109, GA_ASS113, GA_ASS117 and 
GA_ASS125, groundwater monitoring wells (designated MW_ASS104, MW_ASS107, MW_ASS109, 
MW_ASS113, MW_ASS117 and MW_ASS125) were installed to allow gauging of groundwater levels and 
collection of groundwater samples. Monitoring well construction details are shown on the borehole logs in 
Appendix B. 
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Groundwater levels and samples were collected in four of the monitoring wells (MW_ASS107, MW_ASS109, 
MW_ASS113 and MW_ASS125) by an experienced environmental scientist on 24 May 2015 (at least 3 days 
after their development). Two of the monitoring wells (MW_ASS104 and MW_ASS117) were dry at the time 
of sampling and therefore could not be sampled. Monitoring wells GA_MW01 and GA_MW03 installed by 
Golder as part of geotechnical investigations were also sampled. GA_MW01 is approximately 120 m west of 
MW_ASS104 and GA_MW03 is approximately 40 m south of MW_ASS117.  Monitoring well locations are 
presented in Figure 001.  

Field measurements of pH and electrical conductivity (EC) in groundwater samples were recorded using a 
calibrated field meter. 

8.0 LABORATORY ANALYSIS 
8.1 Screening Test Results 
A total of 500 soil samples were screened at Golder’s Cairns laboratory using the “field” screening test 
method - pH (pHF) and pH after oxidation (pHFOX). 

The pHF tests were conducted on a portion of each recovered sample by mixing small individual subsamples 
of soil and deionised water (ratio of 1:5 respectively) and measuring the pH using a calibrated pH meter. The 
pHFOX tests were also conducted on recovered samples following the addition of 30 % laboratory grade 
hydrogen peroxide. A description of the strength of reaction with peroxide and the pHFOX measured using a 
calibrated pH meter was recorded for each sample.  

The field test results (pHF, pHFOX, reaction strength) and interpreted PASS potential (high, moderate or low) 
are tabulated in Appendix B. Where pHF of about 4.5 or below were measured, the results have been 
interpreted as indicating the possible presence of AASS. 

It should be noted that screening tests provide an indication of the possible presence of AASS or PASS. It is 
not a definitive test to confirm the presence or absence of AASS/PASS.  

8.2 Chromium Suite Analysis 
A total of 50 soil samples were selected for quantitative analysis. Selection was based on a review of the 
screening test results and the soil profiles.     

The selected samples were submitted to SGS Environmental (SGS) in Cairns for analysis of the Chromium 
Suite in accordance with ASS Method 23F and 22B laboratory procedures of Ahern et al (2004). SGS is 
National Association of Testing Authorities (NATA) accredited for the analytical tests. 

Laboratory certificates of analysis are presented in Appendix C. 

8.3 Groundwater Analysis 
Groundwater samples were submitted to SGS for analysis of a range of ASS indicator parameters (iron, 
aluminium, chloride, sulfate, total acidity and total alkalinity). SGS is NATA accredited for these analytical 
tests.  

Laboratory certificates of analysis are presented in Appendix C. 
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9.0 ASSESSMENT CRITERIA 
9.1 Soils 
QASSIT Action Criteria (Table 1) have been used to determine the presence of ASS at this site. 

Table 1: QASSIT Action Criteria  

 
Type of Material 

Action Criteria 
> 1000 tonnes disturbed  (and major fill projects) 

Existing + Potential Acidity 

Texture range McDonald et al. (1990) Approx clay content   
(%) 

Equivalent sulfur 
%S oxidisable   (oven-dry 

basis) 

Equivalent acid 
mol H+/ tonne (oven-dry 

basis) 
Coarse Texture 
Sands to loamy sands ≤5 

>0.03 >18 
Medium Texture 
Sandy loams to light clays 5 – 40 

Fine Texture 
Medium to heavy clays and silty clays ≥40 

 

9.2 Groundwater  
Treatment and management of soils and water in acid sulfate soil landscapes (July 2011, WA DEC) provides 
a guide for the assessment of the buffering capacity of groundwater as described in Table 2. 

Table 2: Groundwater Buffering Capacity  

Designation 
Alkalinity 

pH Description 
mg/L meq./L 

Very high 
alkalinity >180 >3 >6.5 Adequate to maintain acceptable pH level in the 

future. 

High alkalinity 60-80 1-3 >6.0 Adequate to maintain acceptable pH level in the 
future. 

Moderate 
alkalinity 30-60 0.5-1.0 5.5-7.5 Inadequate to maintain stable, acceptable pH level 

in areas vulnerable to acidification. 

Low alkalinity 10-30 0.2-0.5 5.0-6.0 Inadequate to maintain stable, acceptable pH level. 

Very low 
alkalinity <10 <0.2 <6.0 Unacceptable pH level under all circumstances. 

 

Chemical indicators that may indicate that groundwater is being affected by, or has already been affected by, 
the oxidation of sulfides include: 

 A chloride:sulfate ratio less than 2 (this ratio has little relevance in a freshwater groundwater 
environment) 

 A pH of less than 5 and/or  

 A soluble aluminium concentration greater than 1 mg/L. 
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10.0 INVESTIGATION RESULTS 
10.1 Soils 
The field screening test results indicated the following: 

 The possible presence of AASS was not detected 

 A low PASS potential was indicated in all soil samples. 

Chromium Suite test results were used to calculate ‘net acidity’ by acid-base accounting methods as 
described below:  

Net Acidity = Actual Acidity (as TAA) + Retained Acidity (as SNAS) + Potential Acidity (as SCR) – Acid Neutralising Capacity (ANC). 

 
Calculated net acidity including estimates of lime neutralisation rates (where appropriate) are presented in 
Table 1D in Appendix D.  

Results of the 50 soil samples analysed from within the proposed dredge material containment pond site are 
summarised below: 

 All samples analysed returned existing acidity (TAA) below the laboratory detection limit (0.01%S). 

 All samples analysed returned a SCR result less than the laboratory detection limit (0.005%S). 

 Net Acidity was below the QASSIT Action Criteria for all samples analysed.     

10.2 Groundwater  
Field and laboratory results for groundwater samples are summarised in Table 3 below: 

Table 3: Groundwater Results  

Parameter 
MW 

ASS107 
MW 

ASS109 
MW 

ASS113 
MW 

ASS125 
GA 

MW01 
GA 

MW03 

Well Depth 5.13 5.22 4.73 4.73 9.98 19.35 
Groundwater level (m bgl)  
24/05/15 3.90 4.27 3.59 4.48 5.43 4.06 

Groundwater level (m AHD) 
24/05/15 -0.08 -0.13 0.06 -0.09 -0.14 0.27 

Electrical Conductivity (mS/cm)* 0.7 0.4 15.61 0.7 1.3 40.93 
pH 7.3 6.9 7.0 7.1 7.1 7.4 
Total Alkalinity as CaCO3 (mg/L) 150 84 360 300 190 250 
Acidity as CaCO3 (mg/L) <5 <5 <5 <5 <5 <5 
Sulfate as SO4 (mg/L) 31 29 510 42 34 77 
Chloride (mg/L) 120 5,000 5,000 86 260 2,500 
Cl:SO4 Ratio 3.9 172.4 9.8 2 7.6 32.4 
Dissolved Aluminium (mg/L) 0.83 4.7 0.24 13 <0.02 <0.02 
Dissolved Iron (mg/L) 0.64 1.9 0.22 20 0.07 <0.02 

Notes: ‘*’ Field measurement  

A summary of findings are presented below:  

 Groundwater levels in shallow monitoring wells (MW_ASS107, MW_ASS109, MW_ASS113 and 
MW_ASS125) ranged between about -0.14 m AHD to 0.27 m AHD generally indicate no discernible 
groundwater gradient across the site. 
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 Electrical conductivity (EC) collected from shallow groundwater wells generally ranged between 0.7 to 
1.3 mS/cm, representative of freshwater to brackish conditions. Brackish to saline conditions were 
indicated at MW_ASS113 (15.61 mS/cm) located along the north western boundary and in the deepest 
well, GA_MW03 (40.93 mS/cm). 

 The pH in groundwater samples ranged from pH 6.9 (MW_ASS109) to pH 7.4 (GA_MW03) indicating 
near neutral conditions. 

 Total alkalinity concentrations ranged from 84 mg/L (MW_ASS109) to 360 mg/L (MW_ASS113). 
Samples at all locations would be categorized as high to very high alkalinity groundwater with adequate 
buffering capacity to maintain pH. 

 Chloride to Sulfate ratio is not considered to be a useful indicator for the mainly freshwater to brackish 
conditions encountered. 

 Relatively high levels of dissolved aluminium and iron concentrations were encountered at 
MW_ASS109 and MW_ASS125. 

11.0 DISCUSSION 
The field and laboratory results on soil samples do not indicate the presence of AASS and PASS within the 
upper 5m across the proposed DMCP site. Excavation below this depth is not proposed. 

Limited groundwater sampling conducted during the ASS investigations generally indicates a relatively stable 
and neutral environment with a high buffering capacity. Test results do not indicate that groundwater has 
been affected by historical oxidation of sulfides although; relatively high levels of aluminium and iron have 
been detected in some groundwater samples. Groundwater dewatering from the pond footprint will not be 
required to construct the DMCP and therefore monitoring and possible treatment of groundwater is not 
anticipated. 

12.0 CONSTRUCTION IMPLICATIONS/MANAGEMENT STRATEGIES 
On the basis of the investigation findings, no specific ASS management is required for proposed ground 
disturbances associated with the DMCP construction.  Measures to be proposed in the event that PASS is 
encountered are incorporated in the project ASS Management Plan.   

13.0 LIMITATIONS 
Your attention is drawn to the document - Limitations, which are attached in Appendix E. The statements 
presented in this document are intended to advise you of what your realistic expectations of this report 
should be, and to present you with recommendations on how to minimise the risks associated with the 
services provided for this project. The document is not intended to reduce the level of responsibility accepted 
by Golder Associates, but rather to ensure that all parties who may use this report are aware of the 
responsibilities each assumes in so doing. 
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APPENDIX A  
Aurecon Hatch 2009 Investigation Locations 
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APPENDIX B  
Borehole Reports  
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APPENDIX C  
Field Screening Test Results 
  



pH FIELD TESTS
Method: As per the Guidelines for Sampling and Analysis of Lowland Acid Sulfate Soils (ASS) in Queensland 1998.

  Client :
  Project :

  Location :

GAC501 & GAC502
1-3/06/2015

Potential 
Hole No. Soil Type pH pH fox reaction AASS high medium low

0 0.25 silty SAND, brown 6.2 5.2 0 X

0.25 0.5 silty SAND, brown 6.3 5.4 0 X

0.5 0.75 silty SAND, brown 6.4 5.6 0 X

0.75 1 silty SAND, brown 6.3 5.7 0 X

1 1.25 clayey SAND, brown 6.1 5.8 0 X

1.25 1.5 clayey SAND, brown 5.9 5.7 0 X

1.5 1.75 clayey SAND, brown 5.9 5.4 0 X

1.75 2 clayey SAND, brown 6.1 5.5 0 X

2 2.25 clayey SAND, brown 6.0 5.5 0 X

2.25 2.4 clayey SAND, brown 6.1 5.5 0 X

2.4 2.75 silty SAND, grey 6.1 5.5 0 X

2.75 3 silty SAND, grey 7.2 5.7 0 X

3 3.25 silty SAND, grey 7.0 5.7 0 X

3.25 3.5 silty SAND, grey 7.2 5.7 0 X

3.5 3.75 silty SAND, grey 7.2 5.9 0 X

3.75 4 silty SAND, grey 7.4 5.8 0 X

4 4.25 silty SAND, grey 7.5 6.0 0 X

4.25 4.5 silty SAND, grey 7.7 5.7 0 X

4.5 4.75 silty SAND, grey 7.6 6.0 0 X
4.75 5 silty SAND, grey 7.6 5.9 0 X

0 0.25 silty SAND, brown 5.3 4.6 0 X

0.25 0.5 silty SAND, brown 5.5 5.2 0 X

0.5 0.7 silty SAND, brown 5.8 5.4 0 X

0.7 1 clayey SAND, brown 5.3 5.1 0 X

1 1.25 clayey SAND, brown 5.4 5.1 0 X

1.25 1.5 clayey SAND, brown 5.4 5.1 0 X

1.5 1.75 clayey SAND, brown 5.5 5.6 X X

1.75 2 clayey SAND, brown 5.9 5.8 X X

2 2.25 clayey SAND, brown 5.9 5.7 0 X

2.25 2.5 clayey SAND, brown 5.9 5.4 0 X

2.5 2.75 clayey SAND, brown 6.2 5.5 0 X

2.75 3 clayey SAND, brown 6.2 5.5 0 X

3 3.25 silty SAND, grey 5.8 5.5 0 X

3.25 3.5 silty SAND, grey 6.3 5.4 0 X

3.5 3.8 silty SAND, grey 6.3 5.5 0 X

3.8 4 silty SAND, grey 6.5 5.8 0 X

4 4.2 silty SAND, grey 6.4 5.5 0 X

4.2 4.5 silty SAND, grey 6.0 5.5 0 X

4.5 4.75 silty SAND, grey 6.1 5.6 0 X
4.75 5 silty SAND, grey 6.1 5.6 0 X

0 0.25 silty SAND, brown 6.4 5.3 0 X

0.25 0.5 silty SAND, brown 6.4 5.7 0 X

0.5 0.75 silty SAND, brown 6.4 5.7 0 X

0.75 1 silty SAND, brown 6.4 5.7 0 X

1 1.2 silty SAND, brown 6.5 6.2 0 X

1.2 1.5 clayey SAND, brown 6.5 6.1 X X

1.5 1.75 clayey SAND, brown 6.3 5.7 0 X

1.75 2 clayey SAND, brown 6.2 5.5 0 X

2 2.25 clayey SAND, brown 6.3 5.7 0 X

2.25 2.5 clayey SAND, brown 6.0 5.7 0 X

2.5 2.75 clayey SAND, brown 6.1 5.5 0 X

2.75 3 clayey SAND, brown 6.0 5.8 0 X

3 3.25 silty SAND, grey 5.9 5.8 0 X

3.25 3.5 silty SAND, grey 6.8 5.8 0 X

3.5 3.75 silty SAND, grey 6.8 5.9 0 X

3.75 4 silty SAND, grey 7.0 5.7 0 X

4 4.25 silty SAND, grey 6.7 5.8 0 X

4.25 4.5 silty SAND, grey 6.8 5.9 0 X

4.5 4.75 silty SAND, grey 7.2 5.9 0 X
4.75 5 silty SAND, grey 7.0 5.8 0 X

0 0.25 silty SAND, brown 6.0 4.8 0 X

0.25 0.5 silty SAND, brown 5.9 5.3 0 X

0.5 0.8 silty SAND, brown 6.1 5.7 0 X

0.8 1 clayey SAND, brown 6.1 5.3 0 X

1 1.25 clayey SAND, brown 6.1 5.3 0 X

1.25 1.5 clayey SAND, brown 6.1 5.3 0 X

1.5 1.75 clayey SAND, brown 6.4 5.6 0 X

1.75 2 clayey SAND, brown 6.6 5.7 0 X

2 2.25 clayey SAND, brown 6.5 5.7 0 X

2.25 2.5 clayey SAND, brown 6.4 5.5 0 X

2.5 2.75 clayey SAND, brown 6.5 5.5 0 X

2.75 3 clayey SAND, brown 6.3 5.6 0 X

3 3.25 silty SAND, grey 6.6 5.7 0 X

3.25 3.5 silty SAND, grey 6.7 5.8 0 X

3.5 3.75 silty SAND, grey 6.7 5.6 0 X

3.75 4 silty SAND, grey 6.8 5.6 0 X

4 4.25 silty SAND, grey 6.7 5.8 0 X

4.25 4.5 silty SAND, grey 6.7 5.7 0 X

4.5 4.75 silty SAND, grey 6.7 5.6 0 X
4.75 5 silty SAND, grey 6.6 5.7 0 X

PASS Potential
Depth (m)

  Checked By / Date :

  pH Meter No. :   pH Peroxide : 5.5
  Date pH Meter Calibrated :   pH Distilled Water : 6.2

DSDIP   Project Number : 1525905
Abbot Point Growth Gateway   Tested By/Date : OS & AB   1-3/06/2015
Abbot Point
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pH FIELD TESTS
Method: As per the Guidelines for Sampling and Analysis of Lowland Acid Sulfate Soils (ASS) in Queensland 1998.

  Client :
  Project :

  Location :

GAC501 & GAC502
1-3/06/2015

Potential 
Hole No. Soil Type pH pH fox reaction AASS high medium low

PASS Potential
Depth (m)

  Checked By / Date :

  pH Meter No. :   pH Peroxide : 5.5
  Date pH Meter Calibrated :   pH Distilled Water : 6.2

DSDIP   Project Number : 1525905
Abbot Point Growth Gateway   Tested By/Date : OS & AB   1-3/06/2015
Abbot Point

0 0.25 silty SAND, brown 7.3 4.4 XXXX X

0.25 0.5 silty SAND, brown 7.3 6.3 XXXX X

0.5 0.75 silty SAND, brown 7.0 6.2 XXXX X

0.75 1 silty SAND, brown 6.9 5.9 0 X

1 1.2 silty SAND, brown 6.9 5.9 0 X

1.2 1.5 clayey SAND, brown 6.6 5.7 0 X

1.5 1.75 clayey SAND, brown 6.7 5.5 0 X

1.75 2 clayey SAND, brown 6.8 5.5 0 X

2 2.3 clayey SAND, brown 6.8 5.5 0 X

2.3 2.5 silty SAND, brown 6.7 5.5 0 X

2.5 2.75 silty SAND, brown 6.7 5.5 0 X

2.75 3 silty SAND, brown 6.7 5.5 0 X

3 3.3 silty SAND, brown 6.7 5.5 0 X

3.3 3.5 silty SAND, grey 6.8 5.6 0 X

3.5 3.75 silty SAND, grey 6.9 5.6 0 X

3.75 4 silty SAND, grey 7.2 5.7 0 X

4 4.25 silty SAND, grey 7.3 5.7 0 X

4.25 4.5 silty SAND, grey 7.5 5.7 0 X

4.5 4.75 silty SAND, grey 7.3 6.9 0 X
4.75 5 silty SAND, grey 7.2 5.6 0 X

0 0.25 silty SAND, brown 5.9 5.6 0 X

0.25 0.5 silty SAND, brown 5.8 5.7 XXXX X

0.5 0.75 silty SAND, brown 6.1 5.7 0 X

0.75 1 silty SAND, brown 5.8 5.7 0 X

1 1.3 sandy SILT, red 5.8 5.4 0 X

1.3 1.5 clayey SAND, brown 5.7 5.4 0 X

1.5 1.75 clayey SAND, brown 5.9 5.3 0 X

1.75 2 clayey SAND, brown 5.9 5.3 0 X

2 2.25 silty SAND, brown 5.8 5.3 0 X

2.25 2.4 silty SAND, brown 5.8 5.3 0 X

2.4 2.75 silty SAND, brown 5.7 5.4 0 X

2.75 3 silty SAND, brown 6.0 5.4 0 X

3 3.25 silty SAND, brown 5.9 5.4 0 X

3.25 3.5 silty SAND, brown 6.0 5.4 0 X

3.5 3.7 silty SAND, brown 6.1 5.5 0 X

3.7 4 silty SAND, grey 6.1 5.5 0 X

4 4.25 silty SAND, grey 6.2 5.4 0 X

4.25 4.5 silty SAND, grey 6.2 5.9 X X

4.5 4.75 silty SAND, grey 6.2 5.7 X X
4.75 5 silty SAND, grey 6.2 5.6 0 X

0 0.25 silty SAND, brown 6.1 5.1 0 X

0.25 0.5 silty SAND, brown 6.2 5.4 0 X

0.5 0.75 silty SAND, brown 6.1 5.5 0 X

0.75 1 silty SAND, brown 6.1 5.5 0 X

1 1.25 clayey SAND, brown 6.0 5.7 0 X

1.25 1.5 clayey SAND, brown 6.1 5.6 0 X

1.5 1.75 clayey SAND, brown 6.5 5.7 0 X

1.75 2 clayey SAND, brown 6.4 5.7 0 X

2 2.25 silty SAND, brown 6.6 5.7 0 X

2.25 2.5 silty SAND, brown 6.6 5.7 0 X

2.5 2.7 silty SAND, brown 6.6 5.9 0 X

2.7 3 silty SAND, brown 6.8 5.8 0 X

3 3.25 silty SAND, brown 6.2 5.6 0 X

3.25 3.5 silty SAND, brown 6.6 5.7 0 X

3.5 3.75 silty SAND, brown 6.6 5.7 0 X

3.75 4 silty SAND, brown 6.7 5.5 0 X

4 4.25 silty SAND, brown 6.6 5.5 0 X

4.25 4.5 silty SAND, brown 6.7 5.8 0 X

4.5 4.8 silty SAND, brown 6.7 5.7 0 X
4.8 5 silty SAND, grey 8.6 6.2 0 X

0 0.25 silty SAND, brown 5.9 5.4 0 X

0.25 0.5 silty SAND, brown 5.8 5.4 0 X

0.5 0.75 silty SAND, brown 5.9 5.3 0 X

0.75 0.9 silty SAND, brown 6.0 5.3 0 X

0.9 1.25 clayey SAND, brown 5.9 5.4 0 X

1.25 1.5 clayey SAND, brown 5.9 5.4 0 X

1.5 1.75 clayey SAND, brown 6.0 5.6 0 X

1.75 2 clayey SAND, brown 6.1 5.7 0 X

2 2.25 clayey SAND, brown 6.1 5.7 0 X

2.25 2.5 clayey SAND, brown 7.6 5.5 0 X

2.5 2.75 silty SAND, brown 7.5 5.8 0 X

2.75 3 silty SAND, brown 7.3 5.7 0 X

3 3.25 silty SAND, brown 7.0 5.7 0 X

3.25 3.6 silty SAND, brown 7.3 5.5 0 X

3.6 3.75 silty SAND, grey 7.2 5.6 0 X

3.75 4 silty SAND, grey 6.8 5.4 0 X

4 4.25 silty SAND, grey 8.5 5.8 0 X

4.25 4.5 silty SAND, grey 7.9 5.9 0 X

4.5 4.75 silty SAND, grey 9.0 6.1 0 X
4.75 5 silty SAND, grey 9.0 6.4 0 X
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pH FIELD TESTS
Method: As per the Guidelines for Sampling and Analysis of Lowland Acid Sulfate Soils (ASS) in Queensland 1998.

  Client :
  Project :

  Location :

GAC501 & GAC502
1-3/06/2015

Potential 
Hole No. Soil Type pH pH fox reaction AASS high medium low

PASS Potential
Depth (m)

  Checked By / Date :

  pH Meter No. :   pH Peroxide : 5.5
  Date pH Meter Calibrated :   pH Distilled Water : 6.2

DSDIP   Project Number : 1525905
Abbot Point Growth Gateway   Tested By/Date : OS & AB   1-3/06/2015
Abbot Point

0 0.25 silty SAND, brown 6.1 4.5 X X

0.25 0.5 silty SAND, brown 6.2 4.9 X X

0.5 0.8 silty SAND, brown 6.0 5.1 0 X

0.8 1 clayey SAND, brown 6.2 5.3 0 X

1 1.25 clayey SAND, brown 6.2 5.3 0 X

1.25 1.5 clayey SAND, brown 6.2 5.2 0 X

1.5 1.75 clayey SAND, brown 6.4 5.2 0 X

1.75 2 clayey SAND, brown 6.5 5.3 0 X

2 2.3 clayey SAND, brown 6.5 5.1 0 X

2.3 2.5 silty SAND, grey 6.8 5.3 0 X

2.5 2.75 silty SAND, grey 6.8 5.5 0 X

2.75 3 silty SAND, grey 6.8 5.6 0 X

3 3.25 silty SAND, grey 7.1 5.4 0 X

3.25 3.5 silty SAND, grey 7.2 5.4 0 X

3.5 3.75 silty SAND, grey 7.3 5.5 0 X

3.75 4 silty SAND, grey 7.1 5.4 0 X

4 4.25 silty SAND, grey 7.2 5.4 0 X

4.25 4.5 silty SAND, grey 7.4 5.6 0 X

4.5 4.75 silty SAND, grey 7.7 5.6 0 X
4.75 5 silty SAND, grey 6.9 5.7 0 X

0 0.25 silty SAND, brown 6.3 5.1 0 X

0.25 0.5 silty SAND, brown 6.2 5.7 0 X

0.5 0.75 silty SAND, brown 6.2 5.6 0 X

0.75 0.9 silty SAND, brown 6.2 5.7 0 X

0.9 1.25 clayey SAND, brown 6.1 5.5 0 X

1.25 1.5 clayey SAND, brown 6.2 5.6 0 X

1.5 1.75 clayey SAND, brown 6.1 5.5 0 X

1.75 2 clayey SAND, brown 6.2 5.4 0 X

2 2.25 clayey SAND, brown 6.2 5.4 0 X

2.25 2.5 clayey SAND, brown 6.0 5.5 0 X

2.5 2.75 silty SAND, grey 6.2 5.3 0 X

2.75 3 silty SAND, grey 6.2 5.4 0 X

3 3.25 silty SAND, grey 6.5 5.6 0 X

3.25 3.5 silty SAND, grey 6.2 5.5 0 X

3.5 3.75 silty SAND, grey 6.2 5.5 0 X

3.75 4 silty SAND, grey 6.5 5.7 0 X

4 4.25 silty SAND, grey 6.3 5.7 0 X

4.25 4.5 silty SAND, grey 6.3 5.6 0 X

4.5 4.75 silty SAND, grey 6.9 5.7 0 X
4.75 5 silty SAND, grey 6.3 5.3 0 X

0 0.25 silty SAND, brown 6.2 5.5 0 X

0.25 0.6 silty SAND, brown 5.7 5.5 0 X

0.6 0.75 clayey SAND, brown 5.7 5.7 0 X

0.75 1 clayey SAND, brown 5.9 5.6 0 X

1 1.25 clayey SAND, brown 5.7 5.5 0 X

1.25 1.5 clayey SAND, brown 5.5 5.4 0 X

1.5 1.75 clayey SAND, brown 5.9 5.5 0 X

1.75 2 clayey SAND, brown 6.0 5.3 0 X

2 2.25 clayey SAND, brown 6.3 5.6 0 X

2.25 2.5 clayey SAND, brown 5.9 5.5 0 X

2.5 2.75 silty SAND, brown 6.3 5.0 0 X

2.75 3 silty SAND, brown 6.2 5.8 0 X

3 3.25 silty SAND, brown 7.1 5.8 0 X

3.25 3.5 silty SAND, brown 6.8 5.8 0 X

3.5 3.75 silty SAND, brown 6.5 5.8 0 X

3.75 4 silty SAND, brown 6.8 6.0 0 X

4 4.25 silty SAND, brown 6.4 5.9 0 X

4.25 4.5 silty SAND, brown 6.4 5.9 0 X

4.5 4.75 silty SAND, grey 9.0 6.1 0 X
4.75 5 silty SAND, grey 7.4 5.8 0 X

0 0.25 silty SAND, brown 5.9 5.2 0 X

0.25 0.5 silty SAND, brown 6.3 5.5 0 X

0.5 0.75 silty SAND, brown 6.2 5.7 0 X

0.75 1.1 silty SAND, brown 6.5 5.7 0 X

1.1 1.25 clayey SAND, brown 6.5 5.5 0 X

1.25 1.5 clayey SAND, brown 6.5 5.4 0 X

1.5 1.75 clayey SAND, brown 7.0 6.0 X X

1.75 2 clayey SAND, brown 7.1 5.7 0 X

2 2.25 clayey SAND, brown 7.1 5.6 0 X

2.25 2.5 clayey SAND, brown 7.1 5.7 0 X

2.5 2.75 silty SAND, grey 7.1 5.6 0 X

2.75 3 silty SAND, grey 7.1 5.5 0 X

3 3.25 silty SAND, grey 7.6 5.8 0 X

3.25 3.5 silty SAND, grey 8.0 5.6 0 X

3.5 3.75 silty SAND, grey 8.0 5.6 0 X

3.75 4 silty SAND, grey 8.5 5.5 0 X

4 4.25 silty SAND, grey 8.5 5.9 0 X

4.25 4.5 silty SAND, grey 8.0 5.7 0 X

4.5 4.75 silty SAND, grey 8.4 5.9 0 X
4.75 5 silty SAND, grey 8.1 5.9 0 X
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pH FIELD TESTS
Method: As per the Guidelines for Sampling and Analysis of Lowland Acid Sulfate Soils (ASS) in Queensland 1998.

  Client :
  Project :

  Location :

GAC501 & GAC502
1-3/06/2015

Potential 
Hole No. Soil Type pH pH fox reaction AASS high medium low

PASS Potential
Depth (m)

  Checked By / Date :

  pH Meter No. :   pH Peroxide : 5.5
  Date pH Meter Calibrated :   pH Distilled Water : 6.2

DSDIP   Project Number : 1525905
Abbot Point Growth Gateway   Tested By/Date : OS & AB   1-3/06/2015
Abbot Point

0 0.25 silty SAND, brown 6.1 5.5 0 X

0.25 0.5 silty SAND, brown 6.0 6.1 XX X

0.5 0.7 silty SAND, brown 6.0 6.4 XXX X

0.7 1 clayey SAND, grey 5.9 5.4 0 X

1 1.25 clayey SAND, grey 5.9 5.3 0 X

1.25 1.5 clayey SAND, grey 6.0 5.5 0 X

1.5 1.75 clayey SAND, grey 6.1 5.5 0 X

1.75 2 clayey SAND, grey 6.3 5.4 0 X

2 2.25 clayey SAND, grey 6.1 5.3 0 X

2.25 2.5 clayey SAND, grey 5.8 5.2 0 X

2.5 2.75 clayey SAND, grey 5.9 5.5 0 X

2.75 3 clayey SAND, grey 5.9 5.5 0 X

3 3.25 clayey SAND, grey 5.9 5.6 0 X

3.25 3.5 clayey SAND, grey 6.3 5.5 0 X

3.5 3.75 clayey SAND, grey 6.2 5.9 0 X

3.75 4 clayey SAND, grey 6.3 5.7 0 X

4 4.25 silty SAND, grey 6.4 5.9 0 X

4.25 4.5 silty SAND, grey 6.3 5.7 0 X

4.5 4.75 silty SAND, grey 6.9 6.0 0 X
4.75 5 silty SAND, grey 6.7 5.6 0 X

0 0.25 silty SAND, brown 7.8 5.7 0 X

0.25 0.5 silty SAND, brown 7.5 5.6 0 X

0.5 0.75 clayey SAND, brown 7.4 5.6 0 X

0.75 1 clayey SAND, brown 7.9 5.6 0 X

1 1.25 clayey SAND, brown 7.9 5.5 0 X

1.25 1.5 clayey SAND, brown 7.5 5.5 0 X

1.5 1.75 clayey SAND, brown 7.6 5.6 0 X

1.75 2 clayey SAND, brown 7.4 5.6 0 X

2 2.25 clayey SAND, brown 7.4 5.6 0 X

2.25 2.5 clayey SAND, brown 7.5 5.7 0 X

2.5 2.75 clayey SAND, brown 7.5 5.6 0 X

2.75 3 silty SAND, grey 7.2 6.2 0 X

3 3.25 silty SAND, grey 7.4 6.0 0 X

3.25 3.5 silty SAND, grey 7.5 6.3 0 X

3.5 3.75 silty SAND, grey 7.6 6.3 0 X

3.75 4 silty SAND, grey 7.5 5.9 0 X

4 4.25 silty SAND, grey 7.3 5.9 0 X

4.25 4.5 silty SAND, grey 7.5 6.1 0 X

4.5 4.75 silty SAND, grey 8.3 6.1 0 X
4.75 5 silty SAND, grey 8.5 5.8 0 X

0 0.25 silty SAND, brown 5.9 5.1 0 X

0.25 0.5 silty SAND, brown 5.8 5.4 0 X

0.5 0.7 silty SAND, brown 5.9 5.4 0 X

0.7 1 clayey SAND, brown 5.8 5.7 X X

1 1.25 clayey SAND, brown 5.7 5.4 0 X

1.25 1.5 clayey SAND, brown 6.2 5.4 0 X

1.5 1.75 clayey SAND, brown 6.7 6.1 0 X

1.75 2 clayey SAND, brown 6.7 5.7 0 X

2 2.25 silty SAND, grey 6.5 5.8 0 X

2.25 2.5 silty SAND, grey 6.7 5.8 0 X

2.5 2.75 silty SAND, grey 6.8 5.9 0 X

2.75 3 silty SAND, grey 6.8 5.7 0 X

3 3.25 silty SAND, grey 6.7 5.6 0 X

3.25 3.5 silty SAND, grey 6.8 5.7 0 X

3.5 3.75 silty SAND, grey 7.0 5.5 0 X

3.75 4 silty SAND, grey 6.9 5.7 0 X

4 4.25 silty SAND, grey 7.5 5.7 0 X

4.25 4.5 silty SAND, grey 7.4 6.0 0 X

4.5 4.75 silty SAND, grey 7.2 5.9 0 X
4.75 5 silty SAND, grey 6.9 6.0 0 X

0 0.25 silty SAND, brown 6.2 4.8 X X

0.25 0.5 silty SAND, brown 6.3 4.9 X X

0.5 0.7 silty SAND, brown 6.4 5.5 XXX X

0.7 1 clayey SAND, brown 6.2 5.5 0 X

1 1.25 clayey SAND, brown 6.2 5.7 X X

1.25 1.5 clayey SAND, brown 6.4 5.5 0 X

1.5 1.75 clayey SAND, brown 6.4 5.6 0 X

1.75 2 clayey SAND, brown 6.5 5.6 X X

2 2.25 clayey SAND, brown 6.5 5.7 0 X

2.25 2.5 clayey SAND, brown 6.5 5.6 0 X

2.5 2.75 silty SAND, grey 7.5 6.9 XXX X

2.75 3 silty SAND, grey 7.7 6.2 XXX X

3 3.25 silty SAND, grey 7.7 5.5 0 X

3.25 3.5 silty SAND, grey 7.8 5.6 0 X

3.5 3.75 silty SAND, grey 7.8 5.6 0 X

3.75 4 silty SAND, grey 7.9 5.9 X X

4 4.25 silty SAND, grey 7.6 5.5 0 X

4.25 4.5 silty SAND, grey 7.7 6.1 0 X

4.5 4.75 silty SAND, grey 8.2 5.9 0 X
4.75 5 silty SAND, grey 8.7 5.8 0 X
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pH FIELD TESTS
Method: As per the Guidelines for Sampling and Analysis of Lowland Acid Sulfate Soils (ASS) in Queensland 1998.

  Client :
  Project :

  Location :

GAC501 & GAC502
1-3/06/2015

Potential 
Hole No. Soil Type pH pH fox reaction AASS high medium low

PASS Potential
Depth (m)

  Checked By / Date :

  pH Meter No. :   pH Peroxide : 5.5
  Date pH Meter Calibrated :   pH Distilled Water : 6.2

DSDIP   Project Number : 1525905
Abbot Point Growth Gateway   Tested By/Date : OS & AB   1-3/06/2015
Abbot Point

0 0.25 silty SAND, brown 6.4 5.4 0 X

0.25 0.5 silty SAND, brown 6.3 5.4 0 X

0.5 0.8 silty SAND, brown 6.3 5.7 0 X

0.8 1 clayey SAND, brown 6.3 5.5 0 X

1 1.25 clayey SAND, brown 6.1 5.5 0 X

1.25 1.5 clayey SAND, brown 6.0 5.4 0 X

1.5 1.75 clayey SAND, brown 6.5 5.4 0 X

1.75 2 clayey SAND, brown 6.8 5.5 0 X

2 2.25 clayey SAND, brown 7.1 5.5 0 X

2.25 2.5 clayey SAND, brown 7.1 5.5 0 X

2.5 2.75 clayey SAND, brown 7.1 5.5 0 X

2.75 3 clayey SAND, brown 7.1 5.5 0 X

3 3.25 clayey SAND, brown 7.6 5.6 0 X

3.25 3.5 clayey SAND, brown 7.5 5.5 0 X

3.5 3.75 silty SAND, grey 7.5 5.5 0 X

3.75 4 silty SAND, grey 7.0 5.6 0 X

4 4.25 silty SAND, grey 7.4 5.6 0 X

4.25 4.5 silty SAND, grey 7.5 5.6 0 X

4.5 4.75 silty SAND, grey 7.3 5.6 0 X
4.75 5 silty SAND, grey 7.4 5.6 0 X

0 0.25 silty SAND, brown 6.0 5.2 0 X

0.25 0.5 silty SAND, brown 5.9 5.6 0 X

0.5 0.8 silty SAND, brown 6.0 5.5 0 X

0.8 1 clayey SAND, brown 5.9 5.3 0 X

1 1.25 clayey SAND, brown 5.5 5.3 0 X

1.25 1.5 clayey SAND, brown 5.7 5.4 0 X

1.5 1.75 clayey SAND, brown 5.9 5.5 0 X

1.75 2 clayey SAND, brown 6.3 5.2 0 X

2 2.25 silty SAND, grey 6.3 5.3 0 X

2.25 2.5 silty SAND, grey 6.2 5.1 0 X

2.5 2.75 silty SAND, grey 6.2 5.7 0 X

2.75 3 silty SAND, grey 6.1 5.4 0 X

3 3.25 silty SAND, grey 6.6 5.5 0 X

3.25 3.5 silty SAND, grey 6.1 5.5 0 X

3.5 3.75 silty SAND, grey 6.2 5.5 0 X

3.75 4 silty SAND, grey 6.4 5.3 0 X

4 4.25 silty SAND, grey 6.2 5.5 0 X

4.25 4.5 silty SAND, grey 6.4 5.5 0 X

4.5 4.75 silty SAND, grey 6.4 5.6 0 X
4.75 5 silty SAND, grey 6.4 5.2 0 X

0 0.25 silty SAND, brown 6.0 5.3 0 X

0.25 0.5 silty SAND, brown 5.8 5.3 0 X

0.5 0.75 silty SAND, brown 5.8 5.3 0 X

0.75 0.9 silty SAND, brown 5.6 5.6 0 X

0.9 1.25 clayey SAND, brown 5.8 5.5 0 X

1.25 1.5 clayey SAND, brown 5.8 5.5 0 X

1.5 1.75 clayey SAND, brown 5.9 5.7 XX X

1.75 2 clayey SAND, brown 6.0 5.7 XX X

2 2.25 clayey SAND, brown 6.0 6.5 XXX X

2.25 2.5 clayey SAND, brown 6.2 5.5 0 X

2.5 2.7 clayey SAND, brown 6.1 5.4 0 X

2.7 3 silty SAND, brown 6.5 5.7 0 X

3 3.25 silty SAND, brown 6.5 5.3 0 X

3.25 3.5 silty SAND, brown 6.8 5.9 0 X

3.5 3.75 silty SAND, brown 7.0 5.7 0 X

3.75 4 silty SAND, brown 7.0 5.7 0 X

4 4.25 silty SAND, grey 7.1 5.8 0 X

4.25 4.5 silty SAND, grey 7.2 5.8 0 X

4.5 4.75 silty SAND, grey 7.1 5.8 0 X
4.75 5 silty SAND, grey 6.9 5.7 0 X

0 0.25 silty SAND, brown 6.5 4.6 0 X

0.25 0.5 silty SAND, brown 6.4 5.2 0 X

0.5 0.75 silty SAND, brown 6.3 5.4 0 X

0.75 1 silty SAND, brown 6.5 5.6 0 X

1 1.25 clayey SAND, brown 6.3 5.2 0 X

1.25 1.5 clayey SAND, brown 6.4 5.2 0 X

1.5 1.75 clayey SAND, brown 7.0 5.5 0 X

1.75 2 clayey SAND, brown 7.4 5.5 0 X

2 2.25 silty SAND, brown 8.6 5.6 0 X

2.25 2.5 silty SAND, brown 8.6 5.8 0 X

2.5 2.75 silty SAND, brown 8.5 5.5 0 X

2.75 3 silty SAND, brown 8.8 5.5 0 X

3 3.25 silty SAND, brown 7.8 5.3 0 X

3.25 3.5 silty SAND, brown 7.8 5.3 0 X

3.5 3.75 silty SAND, grey 6.9 5.7 0 X

3.75 4 silty SAND, grey 7.6 5.8 0 X

4 4.25 silty SAND, grey 7.8 5.5 0 X

4.25 4.5 silty SAND, grey 7.5 5.6 0 X

4.5 4.75 silty SAND, grey 7.8 5.8 0 X
4.75 5 silty SAND, grey 7.9 5.8 0 X
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pH FIELD TESTS
Method: As per the Guidelines for Sampling and Analysis of Lowland Acid Sulfate Soils (ASS) in Queensland 1998.

  Client :
  Project :

  Location :

GAC501 & GAC502
1-3/06/2015

Potential 
Hole No. Soil Type pH pH fox reaction AASS high medium low

PASS Potential
Depth (m)

  Checked By / Date :

  pH Meter No. :   pH Peroxide : 5.5
  Date pH Meter Calibrated :   pH Distilled Water : 6.2

DSDIP   Project Number : 1525905
Abbot Point Growth Gateway   Tested By/Date : OS & AB   1-3/06/2015
Abbot Point

0 0.25 silty SAND, brown 6.3 5.5 0 X

0.25 0.5 silty SAND, brown 5.9 5.3 0 X

0.5 0.75 silty SAND, brown 5.9 5.2 0 X

0.75 1 silty SAND, brown 5.9 5.2 0 X

1 1.25 clayey SAND, brown 5.8 5.4 0 X

1.25 1.5 clayey SAND, brown 5.9 5.4 0 X

1.5 1.75 clayey SAND, brown 6.0 5.5 0 X

1.75 2 clayey SAND, brown 5.9 5.3 0 X

2 2.25 clayey SAND, brown 6.4 5.4 0 X

2.25 2.5 clayey SAND, brown 6.0 5.3 0 X

2.5 2.75 clayey SAND, brown 5.9 5.0 0 X

2.75 3 clayey SAND, brown 6.0 5.4 0 X

3 3.1 clayey SAND, brown 5.9 5.3 0 X

3.1 3.5 silty SAND, brown 6.0 5.5 0 X

3.5 3.7 silty SAND, brown 6.0 5.4 0 X

3.7 4 silty SAND, grey 6.5 5.0 0 X

4 4.25 silty SAND, grey 6.3 5.5 0 X

4.25 4.5 silty SAND, grey 6.4 5.5 0 X

4.5 4.75 silty SAND, grey 6.2 5.6 0 X
4.75 5 silty SAND, grey 6.2 5.4 0 X

0 0.25 silty SAND, brown 6.3 5.5 0 X

0.25 0.5 silty SAND, brown 5.9 5.4 0 X

0.5 0.75 silty SAND, brown 5.9 5.3 0 X

0.75 1.1 silty SAND, brown 5.9 5.6 0 X

1.1 1.25 clayey SAND, brown 5.8 5.5 0 X

1.25 1.5 clayey SAND, brown 6.2 5.4 0 X

1.5 1.75 clayey SAND, brown 6.1 5.4 0 X

1.75 2 clayey SAND, brown 6.1 5.6 0 X

2 2.25 clayey SAND, brown 6.2 5.7 0 X

2.25 2.5 clayey SAND, brown 6.2 5.6 0 X

2.5 2.75 silty SAND, brown 6.0 5.3 0 X

2.75 3 silty SAND, brown 6.2 5.6 0 X

3 3.3 silty SAND, brown 6.6 5.3 0 X

3.3 3.5 silty SAND, grey 6.5 5.5 0 X

3.5 3.75 silty SAND, grey 6.7 6.1 0 X

3.75 4 silty SAND, grey 6.6 5.4 0 X

4 4.25 silty SAND, grey 6.7 5.6 0 X

4.25 4.5 silty SAND, grey 6.8 5.6 0 X

4.5 4.75 silty SAND, grey 6.8 5.7 0 X
4.75 5 silty SAND, grey 6.8 5.7 0 X

0 0.25 silty SAND, brown 5.7 5.6 0 X

0.25 0.5 silty SAND, brown 5.8 5.4 0 X

0.5 0.75 clayey SAND, brown 5.7 5.6 0 X

0.75 1 clayey SAND, brown 6.0 5.5 0 X

1 1.25 clayey SAND, brown 5.9 5.6 0 X

1.25 1.5 clayey SAND, brown 6.0 5.5 0 X

1.5 1.75 clayey SAND, brown 5.9 5.6 0 X

1.75 2 clayey SAND, brown 6.1 5.5 0 X

2 2.25 clayey SAND, brown 6.2 5.3 0 X

2.25 2.6 clayey SAND, brown 6.6 5.5 0 X

2.6 2.75 silty SAND, brown 6.6 5.6 0 X

2.75 3 silty SAND, brown 6.4 5.4 0 X

3 3.25 silty SAND, brown 7.3 8.1 0 X

3.25 3.5 silty SAND, brown 7.9 5.5 XXXX X

3.5 3.75 silty SAND, grey 8.7 5.8 0 X

3.75 4 silty SAND, grey 8.7 5.7 0 X

4 4.25 silty SAND, grey 9.0 5.9 0 X

4.25 4.5 silty SAND, grey 8.9 6.0 0 X

4.5 4.75 silty SAND, grey 8.7 6.0 0 X
4.75 5 silty SAND, grey 8.7 6.4 0 X

0 0.25 silty SAND, brown 6.8 4.7 X X

0.25 0.5 silty SAND, brown 6.6 5.2 X X

0.5 0.75 silty SAND, brown 6.7 5.3 X X

0.75 1 silty SAND, brown 6.6 5.8 X X

1 1.25 clayey SAND, brown 6.5 5.7 X X

1.25 1.5 clayey SAND, brown 6.8 5.4 X X

1.5 1.75 clayey SAND, brown 6.8 6.6 XXXX X

1.75 2 clayey SAND, brown 6.8 6.3 XXXX X

2 2.25 clayey SAND, brown 6.8 6.7 XXXX X

2.25 2.5 clayey SAND, brown 6.9 6.8 X X

2.5 2.75 clayey SAND, brown 6.9 5.5 X X

2.75 3 clayey SAND, brown 7.1 6.7 XXXX X

3 3.2 clayey SAND, brown 7.1 6.7 XXXX X

3.2 3.5 silty SAND, brown 6.9 5.5 X X

3.5 3.75 silty SAND, brown 7.2 6.7 XXXX X

3.75 4 silty SAND, brown 7.4 5.4 X X

4 4.25 silty SAND, brown 7.7 5.6 0 X

4.25 4.5 silty SAND, brown 7.1 5.7 0 X

4.5 4.75 silty SAND, grey 9.3 6.2 0 X
4.75 5 silty SAND, grey 8.2 6.4 0 X
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pH FIELD TESTS
Method: As per the Guidelines for Sampling and Analysis of Lowland Acid Sulfate Soils (ASS) in Queensland 1998.

  Client :
  Project :

  Location :

GAC501 & GAC502
1-3/06/2015

Potential 
Hole No. Soil Type pH pH fox reaction AASS high medium low

PASS Potential
Depth (m)

  Checked By / Date :

  pH Meter No. :   pH Peroxide : 5.5
  Date pH Meter Calibrated :   pH Distilled Water : 6.2

DSDIP   Project Number : 1525905
Abbot Point Growth Gateway   Tested By/Date : OS & AB   1-3/06/2015
Abbot Point

0 0.25 silty SAND, brown 6.2 5.1 0 X

0.25 0.5 silty SAND, brown 6.1 5.2 0 X

0.5 0.75 silty SAND, brown 6.0 5.4 0 X

0.75 0.9 silty SAND, brown 6.0 5.3 0 X

0.9 1.25 clayey SAND, brown 5.9 5.3 0 X

1.25 1.5 clayey SAND, brown 5.7 5.3 0 X

1.5 1.75 clayey SAND, brown 6.0 5.5 0 X

1.75 2 clayey SAND, brown 6.0 5.2 0 X

2 2.25 clayey SAND, brown 6.0 5.2 0 X

2.25 2.5 clayey SAND, brown 5.9 5.3 0 X

2.5 2.75 clayey SAND, brown 5.9 5.2 0 X

2.75 3 silty SAND, grey 6.3 5.5 0 X

3 3.25 silty SAND, grey 6.7 5.6 0 X

3.25 3.5 silty SAND, grey 6.7 5.4 0 X

3.5 3.75 silty SAND, grey 6.6 5.4 0 X

3.75 4 silty SAND, grey 7.2 5.8 0 X

4 4.25 silty SAND, grey 7.2 5.7 0 X

4.25 4.5 silty SAND, grey 7.1 5.6 0 X

4.5 4.8 silty SAND, grey 7.0 5.7 0 X
4.8 5 silty SAND, grey 6.7 5.4 0 X
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APPENDIX E  
Summary of Chromium Suite Test Results  



Test Location Material
Description pHFIELD pHKCl Is This AASS Is This 

PASS

Liming Rate for Existing Acidity
(Neutralises  AASS only)

(kg/m3)

Liming Rate for Net Acidity
(Neutralises both AASS & PASS)

(kg/m3)

3 3.5 silty SAND, grey 7.1 6.2 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
4 4.5 silty SAND, grey 7.6 6.3 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
2.5 3 clayey SAND, brown 6.1 6.2 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
4 4.5 silty SAND, grey 6.2 6.0 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
3.25 3.75 silty SAND, grey 6.8 6.2 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
4.5 5 silty SAND, grey 7.1 6.3 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
2.5 3 clayey SAND, brown 6.4 6.0 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
4.5 5 silty SAND, grey 6.7 6.3 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
2.3 2.75 silty SAND, brown 6.7 5.7 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
3.3 3.75 silty SAND, grey 6.9 6.2 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
2.4 3 silty SAND, brown 5.9 6.1 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
3.7 4 silty SAND, grey 6.1 6.2 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
2.5 3 silty SAND, brown 6.7 6.1 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
3.5 4 silty SAND, brown 6.7 5.9 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
2.5 3 silty SAND, brown 7.4 6.2 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
4.2 4.75 silty SAND, grey 8.5 6.6 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
1.75 2.3 clayey SAND, brown 6.5 5.7 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
3.25 3.75 silty SAND, grey 7.3 6.0 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
2 2.5 clayey SAND, brown 6.2 5.8 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
3.5 4 silty SAND, grey 6.4 5.9 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
2.25 2.75 clayey/silty SAND, brown 6.1 6.1 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
4.5 5 silty SAND, grey 8.2 6.3 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
2 2.5 clayey SAND, brown 7.1 6.0 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
3.5 4 silty SAND, grey 8.3 6.1 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
3.5 4 clayey  SAND, grey 6.3 6.3 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
4.5 5 silty SAND, grey 6.8 6.8 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
1 1.5 clayey SAND, brown 7.7 5.8 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
2.75 3.25 silty SAND, grey 7.3 6.2 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
1.5 2 clayey SAND, brown 6.7 6.6 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
2.75 3.25 silty SAND, grey 6.8 6.9 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
2 2.5 clayey SAND, brown 6.5 6.0 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
4 4.5 silty SAND, grey 7.7 6.1 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
2.5 3 clayey SAND, brown 7.1 5.9 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
3.5 4 silty SAND, grey 7.3 5.8 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
1.5 2 clayey SAND, brown 6.1 6.0 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
3 3.5 silty SAND, grey 6.4 5.9 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
0.9 1.5 clayey SAND, brown 5.8 5.8 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
4 4.6 silty SAND, grey 7.2 6.0 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
2 2.5 silty SAND, brown 8.6 6.3 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
3.5 4 silty SAND, grey 7.3 6.4 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
3 3.5 clayey/silty SAND, brown 6.3 6.0 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
3.7 4.25 silty SAND, grey 6.4 5.9 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
2 2.5 clayey SAND, brown 6.2 5.8 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
3.75 4.25 silty SAND, grey 6.7 5.9 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
3.25 3.5 silty SAND, brown 7.9 6.5 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
3.75 4.25 silty SAND, grey 8.9 6.6 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
1.5 2 clayey SAND, brown 6.8 6.0 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
2.75 3.2 clayey SAND, brown 7.1 6.1 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
2.25 2.75 clayey SAND, brown 6.5 5.7 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA
3.5 4 silty SAND, grey 6.9 5.9 < 0.25 < 0.008 0.000 < 0.005 0.000 No No NA NA

Note: * Equivalent oxidisable sulfur calculated as TAA/30.59
           Liming rates assume a bulk density of 1.60 t/m3
           Fineness Factor = 1.5

TABLE 1D
SUMMARY OF ACID SULFATE TEST RESULTS
Client

Job Title

Location

GA‐ASS111

GA‐ASS110

GA‐ASS109

GA‐ASS108

GA‐ASS101

GA‐ASS102

GA‐ASS103

GA‐ASS104

GA‐ASS105

GA‐ASS119

GA‐ASS118

GA‐ASS106

GA‐ASS117

GA‐ASS116

GA‐ASS115

GA‐ASS114

GA‐ASS113

GA‐ASS112

GA‐ASS107

Department of State Development
Abbot Point Growth Gateway Project
Abbot Point

GA‐ASS125

GA‐ASS124

Depth Range
(m - BGL)

GA‐ASS123

GA‐ASS120

GA‐ASS122

GA‐ASS121

Net Acidity %S
(SCR+Existing 

Acidity - 
ANC/FF)

Chromium 
Reducible Sulfur 

(SCR) %S

TAA
(kg H2SO4 

/tonne)

sTAA 
Converted to 

%S*

SNAS

(if pH less 
than 4.5)

Existing Acidity %S 
(sTAA + 0.75 x SNAS)

Acid Neutralising 
Capacity %CaCO3 

(if pH more than 6.5)
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APPENDIX F  
Limitations 
 



LIMITATIONS

This Document has been provided by Golder Associates Pty Ltd (“Golder”) 
subject to the following limitations: 

This Document has been prepared for the particular purpose outlined in 
Golder’s proposal and no responsibility is accepted for the use of this 
Document, in whole or in part, in other contexts or for any other purpose.  

The scope and the period of Golder’s Services are as described in Golder’s 
proposal, and are subject to restrictions and limitations.  Golder did not perform 
a complete assessment of all possible conditions or circumstances that may 
exist at the site referenced in the Document.  If a service is not expressly 
indicated, do not assume it has been provided.  If a matter is not addressed, do 
not assume that any determination has been made by Golder in regards to it. 

Conditions may exist which were undetectable given the limited nature of the 
enquiry Golder was retained to undertake with respect to the site.  Variations in 
conditions may occur between investigatory locations, and there may be special 
conditions pertaining to the site which have not been revealed by the 
investigation and which have not therefore been taken into account in the 
Document. Accordingly, additional studies and actions may be required.   

In addition, it is recognised that the passage of time affects the information and 
assessment provided in this Document.  Golder’s opinions are based upon 
information that existed at the time of the production of the Document.  It is 
understood that the Services provided allowed Golder to form no more than an 
opinion of the actual conditions of the site at the time the site was visited and 
cannot be used to assess the effect of any subsequent changes in the quality of 
the site, or its surroundings, or any laws or regulations.   

Any assessments made in this Document are based on the conditions indicated 
from published sources and the investigation described. No warranty is 
included, either express or implied, that the actual conditions will conform 
exactly to the assessments contained in this Document. 

Where data supplied by the client or other external sources, including previous 
site investigation data, have been used, it has been assumed that the 
information is correct unless otherwise stated. No responsibility is accepted by 
Golder for incomplete or inaccurate data supplied by others. 

Golder may have retained subconsultants affiliated with Golder to provide 
Services for the benefit of Golder.  To the maximum extent allowed by law, the 
Client acknowledges and agrees it will not have any direct legal recourse to, and 
waives any claim, demand, or cause of action against, Golder’s affiliated 
companies, and their employees, officers and directors. 

This Document is provided for sole use by the Client and is confidential to it and 
its professional advisers. No responsibility whatsoever for the contents of this 
Document will be accepted to any person other than the Client.  Any use which 
a third party makes of this Document, or any reliance on or decisions to be 
made based on it, is the responsibility of such third parties.  Golder accepts no 
responsibility for damages, if any, suffered by any third party as a result of 
decisions made or actions based on this Document. 
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