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1 INTRODUCTION  
A residential re-development is proposed for the site located at Lot 1 DP 781624, Lot 1 DP 419177 & Lot 2 

DP 300515, 12-16 Florence Street, Tweed Heads NSW. The proposal would require the demolition of two 

dwellings and a funeral home, and the construction of a 14-storey residential apartment building, with a double 

level basement carpark. Earthworks are required for the construction of the double basement, together with 

the proposed lift wells and services. 

 

The site, including the development area is mapped as Class 2 acid sulfate soil (ASS), and any works below 

the ground surface or works by which the watertable is likely to be lowered requires a preliminary ASS 

investigation.  

 

Assuming a maximum excavation depth of 7.5m below the existing ground surface (BGL), to assess the 

presence of ASS, soil samples were collected to a maximum 8.5m BGL from 5 boreholes located across the 

development area. Due to the difficulties with access, and dense indurated material, the boreholes were 

drilled on 3 days (11.9.24, 4.10.2024 & 11.10.24) over a month using differing drilling rigs. 

 

The collected samples were subjected to qualitative laboratory testing, with selected samples subjected to 

quantitative laboratory testing to assess potential and actual acidity. 

 

This report addresses an investigation to determine the presence of, and any measures to be implemented 

to ameliorate any existing acidity or acid generation due to the possible disturbance of acid sulfate soils during 

the proposed development. 

 

2 SITE INFORMATION 
Table 1 – Project Summary 

Site Address 
12-16 Florence Street 

Tweed Heads NSW 

Property description Lot 1 DP 781624, Lot 1 DP 419177 & Lot 2 DP 300515 

Report commissioned by The Trustee ATF WAFI Property Trust 

Proposed development Proposed multi-level apartment building 

Estimated maximum depth of 

excavation 
Maximum depth approximately 7.5m BGL 

ASS interception depth Approx. >4.0m BGL 

Investigator Mark Tunks and Helen Tunks 

Local Government Authority Tweed Shire 

Investigation date 11 September 2024, 4 October 2024 and 11 October 2024 

 

3 PROJECT DESCRIPTION 
An apartment building development is proposed for the site located at Lot 1 DP 781624, Lot 1 DP 419177 & 

Lot 2 DP 300515, 12-16 Florence Street, Tweed Heads NSW. It is proposed to construct a 14-storey residential 

apartment building (57 units), along with a proposed double basement carpark and ancillary works including 

landscaping. 

 

Currently the properties are occupied by existing dwellings on No. 12 and 14, together with a funeral home 

on No. 16. All existing structures are to be demolished prior to the construction of the proposed development. 
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4 PROPOSED EARTHWORKS 
Earthworks into the existing ground surface would include excavation for the construction of the double level 

basement, together with the installation of the lift well and site services. The proposed ground level would be 

approximately RL 4.3m AHD. The floor level of the lower basement is proposed to be RL -1.9m AHD (6.2m 

BGL), and assuming a footing depth of 0.5m, the general minimum excavation elevation would be RL -2.4m 

AHD (6.7m BGL). The lift wells overruns are proposed to extend up to 1.2m beyond the basement floor level, 

to a minimum elevation of RL -3.1m AHD (7.4m BGL). 

5 SITE CHARACTERISTICS 
 

Table 2 – Site Characteristics 

Acid Sulfate Soil Class 

(NSW Legislation 1:25 000 Acid Sulfate Soil 

Planning Maps – ASS_001) 

Class 2 

Any works below the ground surface or works by 

which the watertable is likely to be lowered 

Regional Geology 

The Surface Quaternary Geology Map (Geoscience 

Australia, 2016) 

 

 

Coastal Quaternary Geology Tweed Heads 1:25000 

Quaternary Geology Geological Survey of NSW 

Cenozoic Undifferentiated Sediments/Sedimentary 

Rocks 

Unconsolidated mud, silt, sand and gravel of an 

uncertain age and origin. 

 

Qhef 

Holocene tidal-delta flat: marine sand, silt, clay, 

shell, gravel 

Soil Landscape 

NSW Department of Land & Water Conservation 

Soil Landscapes of the   1:100 000 Sheet (Morand, 

1996) 

Kingscliff (ki) landscape: 

Extremely low, level to gently undulating 

Pleistocene sand sheets. Extensively cleared and 

disturbed open-heathland and forest. 

Soils: 

Deep, generally well-drained Podzols. 

Geology:  

Aeolian and marine quartz sand sheets and dunes 

of the Pleistocene inner barrier system. 

Australian Soil Classification 

 

Podosols (PO) 

Soils with B horizons dominated by the 

accumulation of compounds of organic matter, 

aluminium and/or iron. 

Regional Hydrogeology 

(Tweed Shire Council planning & mapping: Ground 

Water Vulnerability) 

 

Groundwater vulnerability is mapped as High for 

the site. The property is located nearby to Tweed 

Marina, however, given the elevated site, it would 

not generally be expected that shallow 

groundwater would be present. In this 

circumstance, indurated sands have been recorded 

at shallow depths in the general location with 

apparent perched groundwater table. 

Groundwater Database Search 

http://allwaterdata.water.nsw.gov.au/water.stm 

 

The online Water NSW groundwater mapping 

shows the nearest mapped registered groundwater 

bore is GW303657 located approximately 250m 

east of the site. The bore is registered for domestic 

use. 

 

  

http://allwaterdata.water.nsw.gov.au/water.stm
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6 TWEED CITY CENTRE LOCAL ENVIRONMENTAL PLAN 2012 
 

The NSW Legislation 1:25 000 Acid Sulfate Soil Planning Maps – Tweed Heads 9641S4  indicates the majority 

of the site is located within a Class 2 mapped area. Table 2.1 in the Assessment Guidelines of the Acid Sulfate 

Soil Manual (ASSMAC, 1998) and Clause 6.1 of Tweed City Centre Local Environment Plan 2012 (TCCLEP 

2012) indicate for each class of land the types of works likely to present an environmental risk if undertaken 

in the particular class of land. The maps do not describe the actual severity of ASS in a particular area but 

provide a first indication that ASS may be present.  

 

 
Figure 1 - ASS Planning Map (https://www.legislation.nsw.gov.au/maps.pdf) 

Clause 6.1 of Tweed City Centre Local Environment Plan 2012 (TCCLEP 2012) requires that works below the 

ground surface proposed in Class 2 areas require a preliminary acid sulfate soil assessment prior to consent. 

A management plan is required should it be confirmed that acid sulfate soil is present above action criteria 

and likely to be disturbed.  

If a management plan is required, it must be prepared in accordance with the Acid Sulfate Soil Manual 

produced by the Acid Sulfate Soil Management Advisory Committee (ASSMAC). 
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7 GEOLOGY & SOIL LANDSCAPE 
According to the NSW Department of Land & Water Conservation Soil Landscapes of the Murwillumbah - 

Tweed 1:100 000 Sheet (Morand, 1996), the site is located within a Kingscliff (ki) soil landscape: extremely 

low, level to gently undulating Pleistocene sand sheets. 

 

The 1:25000 The Surface Quaternary Geology Map (Geoscience Australia, 2016) shows the site is located 

within a Cenozoic Undifferentiated Sediments/Sedimentary Rocks geology unit characterised by 

unconsolidated mud, silt, sand and gravel of an uncertain age and origin. 

 

A review of the NSW Department of Primary Industry (2008) Coastal Quaternary Geology Tweed Heads 

1:25000 Quaternary Geology Geological Survey of NSW mapping shows the site is within the Estuarine Plain 

System Qhef geology unit described as Holocene tidal-delta flat characterised by marine sand, silt, clay, shell, 

gravel. This mapping also shows the old back channel (filled in the 1960s during the Greenbank reclamation 

work) running parallel and east of Wharf Street. Historically groundwater would be expected to flow away 

from the elevated Razorback area to the west towards the tidal back channel. 

8 ASS ELEVATION 
White et al (1997) note that “the top of the sulfidic horizon should be close to where it was last formed, at 

about mean high tide sea level (about 1m AHD in eastern Australia). Naylor et al (1998) also conclude following 

the extensive ASS mapping project across NSW that an “analysis of the relationships between elevation 

levels (AHD) and soil data established the critical level at which the upper limit of ASS occurs. This is at or less 

than about 1m AHD”. The 1m AHD benchmark can also be confirmed via the wording of provisions relating 

to class 5 land and water table elevation. 

 

Wilson (2005) also reports a maximum elevation of ASS of 1m AHD after reviewing soil investigation results 

for the NSW ASS mapping program (see appendix 7). 

 

The base of the excavation would appear to be generally RL -2.4m AHD assuming a lift well overrun of 0.5m. 

 

9 SOIL INVESTIGATION 
To assess ASS within the local soil profile, 5 borehole(s) were excavated by Pacific Geotech on the 11 

September 2024, 4 October 2024 and 11 October 2024, to a maximum depth of approximately 8.5m depth, 

with samples generally collected at 0.5m depth intervals through the soil profile. Sampling locations are shown 

in Appendix 9. Boreholes BH1, BH3 and BH5 were excavated to approximately 8.5m depth, while boreholes 

2 and 4 were terminated at 3.8 and 4.4m depth due to the dense indurated material. 

 

11 September 2024 

Due to difficulties with accessing parts of the site, the drilling program extended over several days with initially 

Pacific Geotech providing a small tracked rig on 11 September 2024 to access available areas. As very dense 

indurated sand was intercepted during this initial drilling program, the small rig was only able to drill to 4.0-

4.4m in three of the 4 boreholes.  

 

BH1 – 0.0-8.5m 

BH2 – 0.0-4.3m terminated due to dense indurated sand 

BH3 – 0.0-4.4m terminated due to dense indurated sand  

BH4 – 0.0-4.0m terminated due to dense indurated sand 

 

4 October 2024 

A return to site on 4 October 2024 with a larger rig, enabled BH3 to be located immediately beside the 11 

September 2024 location and extended to 8.5m depth.  
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11 October 2024 

HMC returned to site with Pacific Geotech and, again, after exploring drilling locations, it was decided to 

continue BH4 in a final location near BH3. This relocation of BH4 was recorded as BH5 with ASS sampling 

beginning at 4m. 

 

The soil profile was generally similar between boreholes and generally recorded grey sand overlying 

brown/dark brown sand to the termination depth. Groundwater seepage was encountered between 1.5– 2.5m 

BGL, with the soil being wet below these depths. Groundwater monitoring bores were installed in BH2, BH3 

and BH5. 

 

All samples (51) were subjected to preliminary qualitative screening using the field pH (pHF), oxidised field pH 

(pHFOX), and reaction to both acid and hydrogen peroxide tests. 

 

Appendix 1 of the ASSMAC (1998) Assessment Guidelines states that pHF readings of pH≤4 indicate that 

actual acid sulfate soil (AASS) may be present. pHFOX readings of pH<3, with a level at least one unit below 

pHF, and a strong reaction to the hydrogen peroxide indicate a high level of certainty of a potential acid sulfate 

soil (PASS). The greater the drop in pHFOX below 3, the more positive the presence of oxidisable sulfur [reduced 

inorganic sulfur (RIS)]. 

 

Twenty six (26) soil samples were also subjected to Chromium Reducible Sulfur (SCR) and Titratable Actual 

Acidity (TAA) tests to for quantitative results and to confirm initial screening. 

 

The SCR test measures the oxidisable sulfur (reduced inorganic sulfur – RIS) in the soil, and is particularly suited 

to coarse sediments (sand) with low levels of oxidisable sulfur. The TAA test measures the existing actual 

acidity in the soil. It is noted that sources other than the oxidation of sulfidic sediments e.g, organic acids and 

metal oxyhydroxides may account for elevated non ASS TAA levels. 

 

Action criteria thresholds are shown in Table 3. 
Table 3 - Texture based ASS action criteria (Table 4 ASSMAC, 1998) 

Type of Material 

Action Criteria 

1-1000 tonnes disturbed 

Existing + Potential Acidity 

Action Criteria if more than 

1000 tonnes disturbed 

Existing + Potential Acidity 

Texture Range 

Approx. clay 

Content 

(%<0.002 

mm) 

Equivalent 

sulfur (%S) 

(oven-dry 

basis) 

Equivalent 

acidity (mol 

H+/tonne) 

(oven dry 

basis) 

Equivalent 

sulfur (%S) 

(oven-dry 

basis) 

Equivalent 

acidity (mol 

H+/tonne) (oven 

dry basis) 

Coarse Texture 

Sands to loamy 

sands 

0.5 0.03 18 0.03 18 

Medium Texture 

Sandy loams to 

light clays 

5 – 40 
0.06 

 
36 0.03 18 

Fine Texture 

Medium to heavy 

clays and silty 

clays 

 40 0.1 62 0.03 18 

 

10 RESULTS 
The results of the preliminary screening tests (51) are summarised in Tables 5, 6 and 7.  
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The pHF results ranged from 5.0 – 7.5, which does not indicate the presence of actual ASS. The pHFOX results 

ranged from 1.5 – 4.2, with a number of samples recording a pHFOX below the 3.0 criteria, indicative of potential 

ASS or RIS. The results ranged through the soil profile over the five boreholes.  

 

Reaction to hydrogen peroxide was moderate to strong.  

 

The TAA results ranged from <2-49 mol H+/T. Three samples recorded TAA exceeding the action criteria 19-

46 mol H+/T. These results were associated with SCR results also exceeding the action criteria and may 

indicate some acidification due to oxidation of RIS.  

 

The SCR results for the selected samples (26) were generally below the action criteria. Samples collected 

below 5.0m depth in boreholes BH3 and BH5 located adjacent to each other recorded SCR exceeding the 

action criteria, with results ranging from 0.04%-- 0.10%. Borehole BH1 also recorded SCR exceeding the action 

criteria below 7.0m depth. All results ≥0.10% were at or below 7.4m depth. Minimal if any excavation is 

proposed to this depth. 

 

Six TAA results exceeded the action criteria for coarse texture soils. 

 
Table 4 – Soil Analysis Summary 

Test Range Action Criteria 

pHF 5.0 – 7.5 <4.0 

pHFOX 1.5 – 4.2 <3.0 & min 1 unit < pHF 

Reaction to H2O2 Moderate - Strong Strong 

%SCR <0.01 – 0.18 0.03 (coarse texture) 

TAA mol H+/t <2 - 49 18 (coarse texture) 

ANC mol H+/t Nil Indicative of shell, carbonate 

 

Table 5 - Soil Laboratory Analysis Results - BH1 & BH2 

Depth (m) 

Borehole ID 

(BH1) (BH2) 

pHF pHFOX %SCR 
TAA  

(mol H+/T) 
pHF pHFOX %SCR 

TAA  

(mol H+/T) 

0.4 - 0.5 5.0 2.5 0.01 3 5.6 2.5 0.01 3 

0.9 – 1.0 5.1 3.2 0.01 <2 5.7 2.6 0.01 2 

1.4 – 1.5 6.0 3.8 
 

5.9 3.3 
 

1.9 – 2.0 6.1 3.9 5.9 3.6 

2.4 - 2.5 6.6 3.4 0.01 <2 6.1 3.3 0.01 <2 

2.9 – 3.0 6.4 4.0 
 

6.2 3.8 
 

3.4 – 3.5 5.8 3.5 5.8 3.8 

3.9 – 4.0 5.6 3.2 0.01 13 5.5 3.1 0.01 16 

4.2 – 4.3  5.2 2.3 0.01 12 

4.4 – 4.5 5.3 2.6 0.02 43 

 

4.9 – 5.0 5.2 2.7 
 

5.4 – 5.5 5.7 3.0 

5.9 – 6.0 5.6 3.2 0.01 16 

6.4 – 6.5 5.6 2.5 0.02 12 
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6.9 – 7.0 5.5 2.3  

7.4 – 7.5 5.6 2.1 0.11 12 

7.9 – 8.0 5.8 1.7  

8.4 – 8.5 5.7 1.5 0.18 19 

Bold = Indicative of ASS or exceeds action criteria 

 

Table 6 - Soil Laboratory Analysis Results – BH3 & BH4 

Depth (m) 

Borehole ID 

(BH3) (BH4) 

pHF pHFOX %SCR 
TAA  

(mol H+/T) 
pHF pHFOX %SCR 

TAA  

(mol H+/T) 

0.4 - 0.5 7.1 3.3 

 

6.0 2.6 0.01 6 

0.9 – 1.0 6.6 4.2 5.8 2.7 0.01 <2 

1.4 – 1.5 6.7 4.2 6.2 3.1  

1.9 – 2.0 7.5 4.1 6.3 3.6 0.01 <2 

2.4 - 2.5 5.1 2.6 0.01 24 5.6 2.8 0.01 18 

2.9 – 3.0 5.2 2.9 
 

5.7 2.9 
 

3.4 – 3.5 5.1 2.7 5.7 3.3 

3.9 – 4.0 5.1 2.3 0.01 29 5.6 3.0 0.01 8 

4.4 - 4.5 5.0 2.8   

 

4.9 – 5.0 4.9 2.6   

5.4 - 5.5 5.2 2.1 0.06 46 

5.9 - 6.0 5.4 2.2   

6.4 – 6.5 5.8 2.1 0.05 13 

6.9 – 7.0 5.8 2.2   

7.4 – 7.5 5.6 2.8   

7.9 – 8.0 5.8 2.2 0.08 10 

8.4 – 8.5 6.0 1.8 0.08 12 

Bold = Indicative of ASS or exceeds action criteria 

 

 

Table 7 - Soil Laboratory Analysis Results – BH5 

Depth (m) 

Borehole ID 

(BH5) 

pHF pHFOX %SCR 
TAA  

(mol H+/T) 

3.9 – 4.0 5.5 2.0 0.03 49 

4.4 – 4.5 5.5 2.0  

5.4 – 5.5 5.6 2.1 0.04 24 

5.9 – 6.0 5.4 2.1  

6.4 – 6.5 6.0 2.2 0.03 13 
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6.9 – 7.0 5.6 2.1  

7.4 – 7.5 5.9 2.1 0.05 11 

7.9 – 8.0 6.3 1.8  

8.4 – 8.5 6.0 2.1 0.10 8 

Bold = Indicative of ASS or exceeds action criteria 

11 DISCUSSION 
The drilling program was disjointed due to access issues on these commercial (No.16 - funeral home) and 

residential properties (Nos. 12-14). The ASS investigation extended to 8.5m depth BGL across the accessible 

areas of the proposed apartment building location. Very dense indurated sand was intercepted in all boreholes 

 

BH1 and BH3 extended to 8.5m depth BGL. Borehole BH2 extended to 4.3m depth before refusal due to very 

dense indurated sand, and inability to locate a larger rig on this part of the site. Borehole BH4, located on 

No.12 extended to 4m depth BGL before refusal and this borehole provide information on the western part of 

the site. Borehole BH5 was located near BH3 and approximately 12m east of BH4.   

 

The qualitative pHF results were not indicative of actual ASS, and the pHFOX results were slightly indicative of 

potential ASS to 0.5m depth BGL. Samples greater than 7.5m BGL in BH1, and greater than 5.5m BGL in BH5 

returned quantitative SCR results indicative of RIS, and require management. 

12 MANAGEMENT METHOD 
Neutralisation with agricultural lime is a widely accepted method to minimise the generation of acid and acid 

products associated with the disturbance of ASS. Agricultural lime is readily available, relatively easy to handle 

and less hazardous than some other agents. It is extensively used in both the agricultural and construction 

industries.  

 

Using the maximum combined actual (TAA) + potential acidity (SCR) level recorded in samples collected and 

subjected to laboratory analysis, calculations for proposed agricultural lime application rates are shown in Table 

8. 

 

Using the Acid Base Accounting [Net acidity = potential acidity + existing acidity – acid neutralising capacity 

(ANC)] to assess all sources of acidity and neutralising capacity, the calculated agricultural lime application rate 

would be: 

 

The calculations for proposed agricultural lime application rates are shown in Table 8. 
 

Table 8 – Lime application rate calculations (adapted from Table 4.6 ASSMAC 1998) 

Location 

Depth 

(m)/Soil 

type 

%SCR TAA 
kg CaCO3/tonne soil 

(safety factor 1.5) 

Min. Kg CaCO3/m3 

soil (assume BD = 

1.6 kg/m3) 

Min. Kg 

CaCO3/m2 soil 

/300mm depth 

Dark 

Brown 

Sand 

>4.0 0.06 46 6.3 10 3.1 

>7.5 0.18 19 10 15.8 4.8 

 

The adopted lime application rates would appear adequate to neutralise all actual acidity and potential acid 

generation due to oxidation of sulfidic sediments disturbed during the proposed stormwater outlet installation. 

It is recognised that the calculated lime application rate includes a 50% safety factor to cater for inefficient 

mixing and isolated “hotspots”. 

 

There are a number of management strategies available for ASS where the soil is to be removed from the 

site.  
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If the material is treated on site, then the material may be: 

 classified in accordance with the NSW Waste Classification Guidelines Part 4 Acid Sulfate Soils 

and transported to an approved landfill facility; or 

 managed in accordance with a specific resource recovery order and exemption issued by the 

NSW EPA under sections 91-93 of the Protection of the Environment Operations (Waste) 

Regulation 2014 for beneficial reuse on an approved site.  

 

If the material is to be treated off-site, then:  

 classified in accordance with the NSW Waste Classification Guidelines Part 4 Acid Sulfate Soils  

and transported to an approved resource recovery facility and placement is a borrow pit or 

similar below 2m depth in water. There are restrictions on holding times and actual acidity.  

13 ASS CONCLUSION 
Acid sulfate soils have been identified as being a constraint for earthworks associated with the proposed 

development of Lot 1 DP 781624, Lot 1 DP 419177 & Lot 2 DP 300515, 12-16 Florence Street, Tweed Heads 

NSW. The proposed earthworks associated with the basement carpark are likely to intercept ASS, and the 

excavated material is to be managed in accordance with the Acid Sulfate Soil Management Plan as attached 

in Appendix 1 of this report. 

14 SIGNATURE 
This report has been prepared by Mark Tunks of HMC Environmental Consulting, a suitably qualified 

environmental consultant, in accordance with the Protection of the Environment and Operations Act 1997, 

NSW Acid Sulfate Soil Manual 1998 and other relevant statutes, policy and guidelines. 

 

 

         ……………   9 December 2024 

     Completion Date 

Mark Tunks 

Principal 
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15 LIMITATIONS 
Any conclusions presented in this report are relevant to the site condition at the time of inspection and 

legislation enacted as at date of this report. Actions or changes to the site after time of inspection or in the 

future will void this report as will changes in relevant legislation. 

 

The findings of this report are based on the objectives and scope of work outlined in Section 1. HMC 

Environmental has performed the services in a manner consistent with the normal level of care and expertise 

exercised by members of the environmental assessment profession. No warranties or guarantees expressed 

or implied, are given. This report does not comment on any regulatory issues arising from the findings, for 

which a legal opinion should be sought. This report relates only to the objectives and scope of work stated 

and does not relate to any other works undertaken for the client. The report and conclusions are based on the 

information obtained at the time of the assessment. 

 

The results of this assessment are based upon site inspections and fieldwork conducted by HMC 

Environmental personnel and information provided by the client. All conclusions regarding the property area 

are the professional opinions of the HMC Environmental personnel involved with the project, subject to the 

qualifications made above. HMC Environmental assume no responsibility or liability for errors in any data 

obtained from regulatory agencies, information from sources outside of HMC Environmental, or developments 

resulting from situations outside the scope of this project. 
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This acid sulfate soils management plan applies to all of the proposed works of the development 

application in compliance with the NSW Acid Sulfate Soil Manual 1998. 

 

Any amendments to any of the referenced drawings or scope of works will necessitate a further review and 

an update of HMC2024.1001.02 Acid Sulfate Soil Management Plan. 

 

ELEMENT ASS1 Acid Sulfate Soil Treatment 

Policy  To minimise acid generation and acid products due to exposure and oxidation of ASS 

 To treat actual acidity within excavated material present on the site 

Performance 

Objective 

 Prepared in accordance with the Protection of the Environment and Operations Act 

1997, NSW Acid Sulfate Soil Manual 1998 and other relevant statutes, policy and 

guidelines. 

 Implement best practice environmental management of ASS 

Responsible 

Person 

Site Manager  

Control Actions  Minimise disturbance of ASS 

 Identify proposed ASS Treatment Area on site as shown in Appendix 10. 

 If to the treated on site 

 Prior to disturbance of ASS, install ASS Treatment Area & provide agricultural 

lime guard layer min 5 kg/m2 to base of area. 

 Excavated natural material to be placed in ASS Treatment Area 

 Any stockpiling pad will require the placement of an agricultural lime guard layer 

under the stockpile. The guard layer shall be 0.3 times the average liming rate/m2 for 

each vertical metre of the stockpile. Maximum stockpiling period will depend on 

required dewatering. 

 Place all excavated natural material in bunded ASS treatment area in maximum 

300mm depth layers, and incorporate lime at nominated application rate as shown in 

table 9. 
Table 9 - Lime application rate calculations (adapted from Table 4.6 ASSMAC 1998) 

Location 

Depth 

(m)/Soil 

type 

%SCR TAA 

kg CaCO3/tonne 

soil (safety 

factor 1.5) 

Min. Kg 

CaCO3/m3 soil 

(assume BD = 

1.6 kg/m3) 

Min. Kg 

CaCO3/m2 

soil /300mm 

depth 

Dark 

Brown 

Sand 

>4.0 0.06 46 6.3 10 3.1 

>7.5 0.18 19 10 15.8 4.8 

 

 ASS treatment area to be in accordance with Appendix 10 

 Leachate from dewatered ASS to be contained and treated in the treatment bund 

prior to discharge. 

 Sump with limestone or similar may provide passive water treatment. 

 Validate treated soil (1 test/25m3) – %SCR/TAA. No treated ASS to be removed from 

ASS treatment area until validation criteria has been met  

 Validation criteria  

 <SCR 0.03% 

 <TAA 18 mol H+/T 

 If TAA or SCR do not meet validation criteria, additional lime application and validation 

sampling would be required. This process to continue until validation criteria are met. 

 Material removed from the site to be- 

 classified in accordance with the NSW Waste Classification Guidelines Part 4 

Acid Sulfate Soils; or 
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 managed in accordance with a specific resource recovery order and exemption 

issued by the NSW EPA under sections 91-93 of the Protection of the 

Environment Operations (Waste) Regulation 2014.  

 

If material qualifies for untreated removal from site, special management applies 

including additional ongoing analysis for each load, maximum 16 hours holding time 

once excavated, and placement in approved facility below water. Specialist advice from 

a suitably qualified environmental consultant required. 

 

Monitoring  Site Manager or representative shall monitor the works daily for evidence of: 

1. Yellow efflorescence on soil surface 

2. Iron staining 

3. Sulphurous odour. 

 Regular monitoring of any leachate (see ELEMENT ASS2) 

Reporting  Records to be kept by the Site Manager on the monitoring activities, complaints 

received, and control actions subsequently taken. Records to be made available to 

Tweed Shire Council, NSW EPA, and Water NSW as requested.  

 

ELEMENT ASS2 ASS Leachate Treatment (2) 

Policy  To avoid negative off-site impacts on water quality from acid generation 

or acid products 

Performance 

Objective 

 Prepared in accordance with the Protection of the Environment and 

Operations Act 1997, NSW Acid Sulfate Soil Manual 1998 and other 

relevant statutes, policy and guidelines. 

 Implement best practice environmental management of ASS 

Responsible Person  Site Manager 

Control Actions  Provide surface water controls to divert surface water run-on 

 All water discharged from the site to be contained, collected and treated 

to meet adopted water quality criteria. 

 Treatment of water within bunded areas may include dosing with 

hydrated lime at appropriate rates to ensure discharge pH 6.5 – 8.5. (Note 

extreme care required with hydrated lime to avoid “overshooting” target 

pH) 

 Soda ash or other amendments may be more appropriate to control pH. 

Monitoring (1)  Daily monitor leachate pH and Electrical Conductivity in treatment areas 

Action Criteria (1)  pH <6.5 or >8.5 

Discharge Criteria  pH 6.5 - 8.5 

 Total Titratable Acidity <40 mg/L 

 Suspended solids <50 mg/L 

Reporting  Records to be kept by the Site Manager on the monitoring activities, 

complaints received, and control actions subsequently taken. Records to 

be made available to Tweed Shire Council, NSW EPA, and NSW Water as 

requested. 

 Event =>25mm rainfall in 24hrs 

ELEMENT ASS3 Contingency 

  A minimum of 1000kg of agricultural lime (CaCO3) + 50kg of hydrated 

lime shall be kept on site at all times for the treatment of ASS. 
(1)  if leachate present in bunded area 

(2) treatment on site only. Special provisions apply for off-site treatment. 
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Figure 2 - Surrounding Area (Source: Nearmap 2024) 
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Figure 3 – Subject Site (Source: Nearmap 2024) 
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NOTES:
 
1. Drawn to scale on an A3 sheet.
2. Contour Interval...  0.25m
3. All levels are in metres on the Australian Height 
    Datum referred to PM14007 - RL 3.802 AHD
    situated in Corner Florence Street & Wharf Street. 
4. All Boundaries are subject to the registration of
    the plan of consolidation of the current titles
    (D.P.1308040).
5. The Location of Underground services are in 
    accordance with AS5488:2019, the Australian 
    Standard for classification of Subsurface Utility
    Information (SUI). The exact nature and location 
    of these services should  be confirmed prior to 
    construction.
6. Total Area Calc : 1558 m²
7. Field Survey Completed on 28/02/2024.
8. Tree species should be verified by a suitably qualified 
     professional. Tree spreads are diagrammatic only and 
     may not be symmetrical. Heights and spreads are 
     approximate only. 
9. All Fences are Metal Fences unless noted.
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1. Drawn to scale on an A3 sheet.
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    construction.
6. Total Area Calc : 1558 m²
7. Field Survey Completed on 28/02/2024.
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Preliminary Site Investigation 
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Figure 4 - Soil Landscape (Source: eSPADE NSW) 

 

 
Figure 5 - Geology Map Cenozoic (Source: Geoscience Australia) 

 



Preliminary Site Investigation 

HMC2023.306 
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Figure 6 – Geology Map Qhef (Source: Coastal Quaternary Geology Tweed Heads 1:25000) 
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Preliminary Site Investigation 

HMC2023.306 
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Figure 7 – Groundwater Bore Locations (Source: http://allwaterdata.water.nsw.gov.au/water.stm)  
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Preliminary Site Investigation 

HMC2023. 
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Figure 8 – NSW Legislation Zone Plan 

 

(Source: https://www.planningportal.nsw.gov.au/spatialviewer/#/find-a-property/address) 

 

 

 

https://www.planningportal.nsw.gov.au/spatialviewer/#/find-a-property/address
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Preliminary Site Investigation 

HMC2023. 

 

  

 

 
Page 30 of 37 

 

 

 

 
 

 

 



Preliminary Site Investigation 
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Photo No. 

1 

Date 

11/9/24 

 

Description: 

BH1 

 

Photo No. 
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Date 

11/9/24 

 

Description: 

BH2 
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Photo No. 

3 

Date 

4/10/24 

 

Description: 

BH5 
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 11EB2432542

:: LaboratoryClient HMC ENVIRONMENTAL Environmental Division Brisbane

: :ContactContact MARK TUNKS Customer Services EB

:: AddressAddress SUITE 29, LEVEL 2 75-77 WHARF STREET

TWEED HEADS  2485

2 Byth Street Stafford QLD Australia 4053

:Telephone 07 5536 8863 :Telephone +61-7-3552-8685

:Project 2024.1001.1 FLORENCE STREET TWEED HEADS Date Samples Received : 20-Sep-2024 15:40

:Order number 2024.1011.1 Date Analysis Commenced : 26-Sep-2024

:C-O-C number ---- Issue Date : 27-Sep-2024 16:37

Sampler : ----

Site : ----

Quote number : EN/222

43:No. of samples received

42:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted, unless the sampling was conducted by ALS. This document shall 

not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Layla Hafner Acid Sulphate Soils - Chemist Brisbane Acid Sulphate Soils, Stafford, QLD

right solutions. right partner.



2 of 11:Page

Work Order :

:Client

EB2432542

2024.1001.1 FLORENCE STREET TWEED HEADS:Project

HMC ENVIRONMENTAL

General Comments

The analytical procedures used by ALS have been developed from established internationally recognised procedures such as those published by the USEPA, APHA, AS and NEPM.  In house developed procedures 

are fully validated and are often at the client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contract for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

ASS: EA003 (NATA Field and F(ox) screening): pH F(ox) Reaction Rate:  1 - Slight; 2 - Moderate; 3 - Strong; 4 - Extremel



3 of 11:Page

Work Order :

:Client

EB2432542

2024.1001.1 FLORENCE STREET TWEED HEADS:Project

HMC ENVIRONMENTAL

Analytical Results

BH1_2.5BH1_2.0BH1_1.5BH1_1.0BH1_0.5Sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

11-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:00Sampling date / time

EB2432542-005EB2432542-004EB2432542-003EB2432542-002EB2432542-001UnitLORCAS NumberCompound

Result Result Result Result Result

EA003 :pH (field/fox)

5.0 5.1 6.0 6.1 6.6pH Unit0.1----pH (F)

2.5 3.2 3.8 3.9 3.4pH Unit0.1----pH (Fox)

2 2 2 2 2Reaction Unit1----Reaction Rate
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Work Order :

:Client

EB2432542

2024.1001.1 FLORENCE STREET TWEED HEADS:Project

HMC ENVIRONMENTAL

Analytical Results

BH1_5.0BH1_4.5BH1_4.0BH1_3.5BH1_3.0Sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

11-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:00Sampling date / time

EB2432542-010EB2432542-009EB2432542-008EB2432542-007EB2432542-006UnitLORCAS NumberCompound

Result Result Result Result Result

EA003 :pH (field/fox)

6.4 5.8 5.6 5.3 5.2pH Unit0.1----pH (F)

4.0 3.5 3.2 2.6 2.7pH Unit0.1----pH (Fox)

2 2 2 2 2Reaction Unit1----Reaction Rate
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Work Order :

:Client

EB2432542

2024.1001.1 FLORENCE STREET TWEED HEADS:Project

HMC ENVIRONMENTAL

Analytical Results

BH1_7.5BH1_7.0BH1_6.5BH1_6.0BH1_5.5Sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

11-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:00Sampling date / time

EB2432542-015EB2432542-014EB2432542-013EB2432542-012EB2432542-011UnitLORCAS NumberCompound

Result Result Result Result Result

EA003 :pH (field/fox)

5.7 5.6 5.6 5.5 5.6pH Unit0.1----pH (F)

3.0 3.2 2.5 2.3 2.1pH Unit0.1----pH (Fox)

2 2 2 2 3Reaction Unit1----Reaction Rate
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Work Order :

:Client

EB2432542

2024.1001.1 FLORENCE STREET TWEED HEADS:Project

HMC ENVIRONMENTAL

Analytical Results

BH2_1.5BH2_1.0BH2_0.5BH1_8.5BH1_8.0Sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

11-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:00Sampling date / time

EB2432542-020EB2432542-019EB2432542-018EB2432542-017EB2432542-016UnitLORCAS NumberCompound

Result Result Result Result Result

EA003 :pH (field/fox)

5.8 5.7 5.6 5.7 5.9pH Unit0.1----pH (F)

1.7 1.5 2.5 2.6 3.3pH Unit0.1----pH (Fox)

3 3 2 2 2Reaction Unit1----Reaction Rate
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Work Order :

:Client

EB2432542

2024.1001.1 FLORENCE STREET TWEED HEADS:Project

HMC ENVIRONMENTAL

Analytical Results

BH2_4.0BH2_3.5BH2_3.0BH2_2.5BH2_2.0Sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

11-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:00Sampling date / time

EB2432542-025EB2432542-024EB2432542-023EB2432542-022EB2432542-021UnitLORCAS NumberCompound

Result Result Result Result Result

EA003 :pH (field/fox)

5.9 6.1 6.2 5.8 5.5pH Unit0.1----pH (F)

3.6 3.3 3.8 3.8 3.1pH Unit0.1----pH (Fox)

2 2 2 2 2Reaction Unit1----Reaction Rate
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Work Order :

:Client

EB2432542

2024.1001.1 FLORENCE STREET TWEED HEADS:Project

HMC ENVIRONMENTAL

Analytical Results

BH3_2.0BH3_1.5BH3_1.0BH3_0.5BH2_4.3Sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

11-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:00Sampling date / time

EB2432542-030EB2432542-029EB2432542-028EB2432542-027EB2432542-026UnitLORCAS NumberCompound

Result Result Result Result Result

EA003 :pH (field/fox)

5.2 7.1 6.6 6.7 7.5pH Unit0.1----pH (F)

2.3 3.3 4.2 4.2 4.1pH Unit0.1----pH (Fox)

2 3 2 2 2Reaction Unit1----Reaction Rate
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Work Order :

:Client

EB2432542

2024.1001.1 FLORENCE STREET TWEED HEADS:Project

HMC ENVIRONMENTAL

Analytical Results

BH4_0.5BH3_4.0BH3_3.5BH3_3.0BH3_2.5Sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

11-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:00Sampling date / time

EB2432542-035EB2432542-034EB2432542-033EB2432542-032EB2432542-031UnitLORCAS NumberCompound

Result Result Result Result Result

EA003 :pH (field/fox)

5.1 5.2 5.1 5.1 6.0pH Unit0.1----pH (F)

2.6 2.9 2.7 2.3 2.6pH Unit0.1----pH (Fox)

2 2 2 2 3Reaction Unit1----Reaction Rate
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Work Order :

:Client

EB2432542

2024.1001.1 FLORENCE STREET TWEED HEADS:Project

HMC ENVIRONMENTAL

Analytical Results

BH4_3.0BH4_2.5BH4_2.0BH4_1.5BH4_1.0Sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

11-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:00Sampling date / time

EB2432542-040EB2432542-039EB2432542-038EB2432542-037EB2432542-036UnitLORCAS NumberCompound

Result Result Result Result Result

EA003 :pH (field/fox)

5.8 6.2 6.3 5.6 5.7pH Unit0.1----pH (F)

2.7 3.1 3.6 2.8 2.9pH Unit0.1----pH (Fox)

2 2 2 2 2Reaction Unit1----Reaction Rate
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Work Order :

:Client

EB2432542

2024.1001.1 FLORENCE STREET TWEED HEADS:Project

HMC ENVIRONMENTAL

Analytical Results

------------BH4_4.0BH4_3.5Sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

------------11-Sep-2024 00:0011-Sep-2024 00:00Sampling date / time

------------------------EB2432542-042EB2432542-041UnitLORCAS NumberCompound

Result Result ---- ---- ----

EA003 :pH (field/fox)

5.7 5.6 ---- ---- ----pH Unit0.1----pH (F)

3.3 3.0 ---- ---- ----pH Unit0.1----pH (Fox)

2 2 ---- ---- ----Reaction Unit1----Reaction Rate
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 4EB2435475

:: LaboratoryClient HMC ENVIRONMENTAL Environmental Division Brisbane

: :ContactContact MARK TUNKS Customer Services EB

:: AddressAddress SUITE 29, LEVEL 2 75-77 WHARF STREET

TWEED HEADS  2485

2 Byth Street Stafford QLD Australia 4053

:Telephone 07 5536 8863 :Telephone +61-7-3552-8685

:Project FLORENCE STREET TWEED HEADS Date Samples Received : 15-Oct-2024 12:45

:Order number HMC2024.1001 Date Analysis Commenced : 22-Oct-2024

:C-O-C number ---- Issue Date : 23-Oct-2024 13:53

Sampler : ----

Site : ----

Quote number : EN/222

9:No. of samples received

9:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted, unless the sampling was conducted by ALS. This document shall 

not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Layla Hafner Acid Sulphate Soils - Chemist Brisbane Acid Sulphate Soils, Stafford, QLD

right solutions. right partner.
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Work Order :

:Client

EB2435475

FLORENCE STREET TWEED HEADS:Project

HMC ENVIRONMENTAL

General Comments

The analytical procedures used by ALS have been developed from established internationally recognised procedures such as those published by the USEPA, APHA, AS and NEPM.  In house developed procedures 

are fully validated and are often at the client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contract for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

ASS: EA003 (NATA Field and F(ox) screening): pH F(ox) Reaction Rate:  1 - Slight; 2 - Moderate; 3 - Strong; 4 - Extremel
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Work Order :

:Client

EB2435475

FLORENCE STREET TWEED HEADS:Project

HMC ENVIRONMENTAL

Analytical Results

BH5_6.5BH5_6.0BH5_5.5BH5_4.5BH5_4.0Sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

11-Oct-2024 00:0011-Oct-2024 00:0011-Oct-2024 00:0011-Oct-2024 00:0011-Oct-2024 00:00Sampling date / time

EB2435475-005EB2435475-004EB2435475-003EB2435475-002EB2435475-001UnitLORCAS NumberCompound

Result Result Result Result Result

EA003 :pH (field/fox)

5.5 5.5 5.6 5.4 6.0pH Unit0.1----pH (F)

2.0 2.0 2.1 2.1 2.2pH Unit0.1----pH (Fox)

3 3 3 3 3Reaction Unit1----Reaction Rate
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Work Order :

:Client

EB2435475

FLORENCE STREET TWEED HEADS:Project

HMC ENVIRONMENTAL

Analytical Results

----BH5_8.5BH5_8.0BH5_7.5BH5_7.0Sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

----11-Oct-2024 00:0011-Oct-2024 00:0011-Oct-2024 00:0011-Oct-2024 00:00Sampling date / time

--------EB2435475-009EB2435475-008EB2435475-007EB2435475-006UnitLORCAS NumberCompound

Result Result Result Result ----

EA003 :pH (field/fox)

5.6 5.9 6.3 6.0 ----pH Unit0.1----pH (F)

2.1 2.1 1.8 2.1 ----pH Unit0.1----pH (Fox)

3 3 3 3 ----Reaction Unit1----Reaction Rate



 0  0.00 True

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 7EB2433603

:: LaboratoryClient HMC ENVIRONMENTAL Environmental Division Brisbane

: :ContactContact MARK TUNKS Customer Services EB

:: AddressAddress SUITE 29, LEVEL 2 75-77 WHARF STREET

TWEED HEADS  2485

2 Byth Street Stafford QLD Australia 4053

:Telephone 07 5536 8863 :Telephone +61-7-3552-8685

:Project 2024.1001.1 FLORENCE STREET TWEED HEADS Date Samples Received : 30-Sep-2024 11:42

:Order number 2024.1001.1 Date Analysis Commenced : 04-Oct-2024

:C-O-C number ---- Issue Date : 08-Oct-2024 16:42

Sampler : ----

Site : ----

Quote number : EN/222

21:No. of samples received

21:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted, unless the sampling was conducted by ALS. This document shall 

not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Layla Hafner Acid Sulphate Soils - Chemist Brisbane Acid Sulphate Soils, Stafford, QLD

right solutions. right partner.
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Work Order :

:Client

EB2433603

2024.1001.1 FLORENCE STREET TWEED HEADS:Project

HMC ENVIRONMENTAL

General Comments

The analytical procedures used by ALS have been developed from established internationally recognised procedures such as those published by the USEPA, APHA, AS and NEPM.  In house developed procedures 

are fully validated and are often at the client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contract for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

ASS: EA033 (CRS Suite): Analysis is performed as per the Acid Sulfate Soils Laboratory Methods Guidelines (2004) and the updated National Acid Sulfate Soils Guidance: National acid sulfate soils identification 

and laboratory methods manual, Department of Agriculture and Water Resources, Canberra, ACT (2018)

l

ASS: EA033 (CRS Suite): ANC not required because pH KCl less than 6.5l

ASS: EA033 (CRS Suite): Liming rate is calculated and reported on a dry weight basis assuming use of fine agricultural lime (CaCO3) and using a safety factor of 1.5 to allow for non-homogeneous mixing and 

poor reactivity of lime.  For conversion of Liming Rate from 'kg/t dry weight' to 'kg/m3 in-situ soil', multiply 'reported results' x 'wet bulk density of soil in t/m3'.

l
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Work Order :

:Client

EB2433603

2024.1001.1 FLORENCE STREET TWEED HEADS:Project

HMC ENVIRONMENTAL

Analytical Results

BH4_0.5BH3_4.0BH3_2.5BH2_4.3BH2_4.0Sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

11-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:00Sampling date / time

EB2433603-005EB2433603-004EB2433603-003EB2433603-002EB2433603-001UnitLORCAS NumberCompound

Result Result Result Result Result

EA033-A: Actual Acidity

5.2 5.3 5.0 4.9 6.0pH Unit0.1----pH KCl (23A)

16 12 24 29 6mole H+ / t2----Titratable Actual Acidity (23F)

0.03 <0.02 0.04 0.05 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.008 0.009 0.008 0.008 0.007% S0.005----Chromium Reducible Sulfur (22B)

<10 <10 <10 <10 <10mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-E: Acid Base Accounting

1.5 1.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

0.03 0.03 0.05 0.06 <0.02% S0.02----Net Acidity (sulfur units)

21 17 29 34 10mole H+ / t10----Net Acidity (acidity units)

2 1 2 2 <1kg CaCO3/t1----Liming Rate

0.03 0.03 0.05 0.06 <0.02% S0.02----Net Acidity excluding ANC (sulfur units)

21 17 29 34 10mole H+ / t10----Net Acidity excluding ANC (acidity units)

2 1 2 2 <1kg CaCO3/t1----Liming Rate excluding ANC
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Work Order :

:Client

EB2433603

2024.1001.1 FLORENCE STREET TWEED HEADS:Project

HMC ENVIRONMENTAL

Analytical Results

BH1_0.5BH4_4.0BH4_2.5BH4_2.0BH4_1.0Sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

11-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:00Sampling date / time

EB2433603-010EB2433603-009EB2433603-008EB2433603-007EB2433603-006UnitLORCAS NumberCompound

Result Result Result Result Result

EA033-A: Actual Acidity

6.0 6.2 5.0 5.5 5.8pH Unit0.1----pH KCl (23A)

<2 <2 18 8 3mole H+ / t2----Titratable Actual Acidity (23F)

<0.02 <0.02 0.03 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.007 0.008 0.011 0.007 0.011% S0.005----Chromium Reducible Sulfur (22B)

<10 <10 <10 <10 <10mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-E: Acid Base Accounting

1.5 1.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

<0.02 <0.02 0.04 <0.02 <0.02% S0.02----Net Acidity (sulfur units)

<10 <10 26 12 10mole H+ / t10----Net Acidity (acidity units)

<1 <1 2 <1 <1kg CaCO3/t1----Liming Rate

<0.02 <0.02 0.04 <0.02 <0.02% S0.02----Net Acidity excluding ANC (sulfur units)

<10 <10 26 12 10mole H+ / t10----Net Acidity excluding ANC (acidity units)

<1 <1 2 <1 <1kg CaCO3/t1----Liming Rate excluding ANC
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Work Order :

:Client

EB2433603

2024.1001.1 FLORENCE STREET TWEED HEADS:Project

HMC ENVIRONMENTAL

Analytical Results

BH1_6.0BH1_4.5BH1_4.0BH1_2.5BH1_1.0Sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

11-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:00Sampling date / time

EB2433603-015EB2433603-014EB2433603-013EB2433603-012EB2433603-011UnitLORCAS NumberCompound

Result Result Result Result Result

EA033-A: Actual Acidity

6.0 6.2 5.1 4.4 5.1pH Unit0.1----pH KCl (23A)

<2 <2 13 43 16mole H+ / t2----Titratable Actual Acidity (23F)

<0.02 <0.02 0.02 0.07 0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.006 0.010 0.009 0.019 0.007% S0.005----Chromium Reducible Sulfur (22B)

<10 <10 <10 12 <10mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-D: Retained Acidity

---- ---- ---- <0.02 ----% S0.02----KCl Extractable Sulfur (23Ce)

---- ---- ---- <0.02 ----% S0.02----HCl Extractable Sulfur (20Be)

---- ---- ---- <0.02 ----% S0.02----Net Acid Soluble Sulfur (20Je)

---- ---- ---- <10 ----mole H+ / t10----acidity - Net Acid Soluble Sulfur (a-20J)

---- ---- ---- <0.02 ----% pyrite S0.02----sulfidic - Net Acid Soluble Sulfur (s-20J)

EA033-E: Acid Base Accounting

1.5 1.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

<0.02 <0.02 0.03 0.09 0.03% S0.02----Net Acidity (sulfur units)

<10 <10 19 57 20mole H+ / t10----Net Acidity (acidity units)

<1 <1 1 4 2kg CaCO3/t1----Liming Rate

<0.02 <0.02 0.03 0.09 0.03% S0.02----Net Acidity excluding ANC (sulfur units)

<10 <10 19 57 20mole H+ / t10----Net Acidity excluding ANC (acidity units)

<1 <1 1 4 2kg CaCO3/t1----Liming Rate excluding ANC



6 of 7:Page

Work Order :

:Client

EB2433603

2024.1001.1 FLORENCE STREET TWEED HEADS:Project

HMC ENVIRONMENTAL

Analytical Results

BH2_1.0BH2_0.5BH1_8.5BH1_7.5BH1_6.5Sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

11-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:0011-Sep-2024 00:00Sampling date / time

EB2433603-020EB2433603-019EB2433603-018EB2433603-017EB2433603-016UnitLORCAS NumberCompound

Result Result Result Result Result

EA033-A: Actual Acidity

5.2 5.2 5.1 5.6 5.8pH Unit0.1----pH KCl (23A)

12 12 19 3 2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02 <0.02 0.03 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.020 0.110 0.175 0.014 0.008% S0.005----Chromium Reducible Sulfur (22B)

12 69 109 <10 <10mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-E: Acid Base Accounting

1.5 1.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

0.04 0.13 0.21 <0.02 <0.02% S0.02----Net Acidity (sulfur units)

24 81 128 12 <10mole H+ / t10----Net Acidity (acidity units)

2 6 10 <1 <1kg CaCO3/t1----Liming Rate

0.04 0.13 0.21 <0.02 <0.02% S0.02----Net Acidity excluding ANC (sulfur units)

24 81 128 12 <10mole H+ / t10----Net Acidity excluding ANC (acidity units)

2 6 10 <1 <1kg CaCO3/t1----Liming Rate excluding ANC
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Work Order :

:Client

EB2433603

2024.1001.1 FLORENCE STREET TWEED HEADS:Project

HMC ENVIRONMENTAL

Analytical Results

----------------BH2_2.5Sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

----------------11-Sep-2024 00:00Sampling date / time

--------------------------------EB2433603-021UnitLORCAS NumberCompound

Result ---- ---- ---- ----

EA033-A: Actual Acidity

6.2 ---- ---- ---- ----pH Unit0.1----pH KCl (23A)

<2 ---- ---- ---- ----mole H+ / t2----Titratable Actual Acidity (23F)

<0.02 ---- ---- ---- ----% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.009 ---- ---- ---- ----% S0.005----Chromium Reducible Sulfur (22B)

<10 ---- ---- ---- ----mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-E: Acid Base Accounting

1.5 ---- ---- ---- -----0.5----ANC Fineness Factor

<0.02 ---- ---- ---- ----% S0.02----Net Acidity (sulfur units)

<10 ---- ---- ---- ----mole H+ / t10----Net Acidity (acidity units)

<1 ---- ---- ---- ----kg CaCO3/t1----Liming Rate

<0.02 ---- ---- ---- ----% S0.02----Net Acidity excluding ANC (sulfur units)

<10 ---- ---- ---- ----mole H+ / t10----Net Acidity excluding ANC (acidity units)

<1 ---- ---- ---- ----kg CaCO3/t1----Liming Rate excluding ANC



 0  0.00 True

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3EB2436913

:: LaboratoryClient HMC ENVIRONMENTAL Environmental Division Brisbane

: :ContactContact KERRY HAWKEN Customer Services EB

:: AddressAddress SUITE 29, LEVEL 2 75-77 WHARF STREET

TWEED HEADS  2485

2 Byth Street Stafford QLD Australia 4053

:Telephone 07 5536 8863 :Telephone +61-7-3552-8685

:Project FLORENCE STREET TWEED HEADS Date Samples Received : 24-Oct-2024 13:28

:Order number HMC2024.1001 Date Analysis Commenced : 31-Oct-2024

:C-O-C number ---- Issue Date : 01-Nov-2024 09:46

Sampler : ----

Site : ----

Quote number : EN/222

5:No. of samples received

5:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted, unless the sampling was conducted by ALS. This document shall 

not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Layla Hafner Acid Sulphate Soils - Chemist Brisbane Acid Sulphate Soils, Stafford, QLD

right solutions. right partner.
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Work Order :

:Client

EB2436913

FLORENCE STREET TWEED HEADS:Project

HMC ENVIRONMENTAL

General Comments

The analytical procedures used by ALS have been developed from established internationally recognised procedures such as those published by the USEPA, APHA, AS and NEPM.  In house developed procedures 

are fully validated and are often at the client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contract for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

ASS: EA033 (CRS Suite): Analysis is performed as per the Acid Sulfate Soils Laboratory Methods Guidelines (2004) and the updated National Acid Sulfate Soils Guidance: National acid sulfate soils identification 

and laboratory methods manual, Department of Agriculture and Water Resources, Canberra, ACT (2018)

l

ASS: EA033 (CRS Suite): ANC not required because pH KCl less than 6.5l

ASS: EA033 (CRS Suite): Liming rate is calculated and reported on a dry weight basis assuming use of fine agricultural lime (CaCO3) and using a safety factor of 1.5 to allow for non-homogeneous mixing and 

poor reactivity of lime.  For conversion of Liming Rate from 'kg/t dry weight' to 'kg/m3 in-situ soil', multiply 'reported results' x 'wet bulk density of soil in t/m3'.

l
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Work Order :

:Client

EB2436913

FLORENCE STREET TWEED HEADS:Project

HMC ENVIRONMENTAL

Analytical Results

BH5_8.0

EB2435475-008

BH5_7.5

EB2435475-007

BH5_6.5

EB2435475-005

BH5_5.5

EB2435475-003

BH5_4.0

EB2435475-001

Sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

11-Oct-2024 00:0011-Oct-2024 00:0011-Oct-2024 00:0011-Oct-2024 00:0011-Oct-2024 00:00Sampling date / time

EB2436913-005EB2436913-004EB2436913-003EB2436913-002EB2436913-001UnitLORCAS NumberCompound

Result Result Result Result Result

EA033-A: Actual Acidity

4.4 4.9 5.3 5.4 5.4pH Unit0.1----pH KCl (23A)

49 24 13 11 8mole H+ / t2----Titratable Actual Acidity (23F)

0.08 0.04 0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.028 0.040 0.033 0.049 0.096% S0.005----Chromium Reducible Sulfur (22B)

17 25 20 31 60mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-D: Retained Acidity

<0.02 ---- ---- ---- ----% S0.02----KCl Extractable Sulfur (23Ce)

<0.02 ---- ---- ---- ----% S0.02----HCl Extractable Sulfur (20Be)

<0.02 ---- ---- ---- ----% S0.02----Net Acid Soluble Sulfur (20Je)

<10 ---- ---- ---- ----mole H+ / t10----acidity - Net Acid Soluble Sulfur (a-20J)

<0.02 ---- ---- ---- ----% pyrite S0.02----sulfidic - Net Acid Soluble Sulfur (s-20J)

EA033-E: Acid Base Accounting

1.5 1.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

0.11 0.08 0.05 0.07 0.11% S0.02----Net Acidity (sulfur units)

70 49 33 42 68mole H+ / t10----Net Acidity (acidity units)

5 4 2 3 5kg CaCO3/t1----Liming Rate

0.11 0.08 0.05 0.07 0.11% S0.02----Net Acidity excluding ANC (sulfur units)

70 49 33 42 68mole H+ / t10----Net Acidity excluding ANC (acidity units)

5 4 2 3 5kg CaCO3/t1----Liming Rate excluding ANC
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