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13th January 2021 

For the attention:  
Philip Zappalla 
Senior Planner – Major Assessment 
City Development Branch 
Council of City of Gold Coast  
  

Dear Philip Zappalla, 

 

Objection submission COM/2019/81 - City Plan Acid Sulfate Overlay Code 8.2.1.2 and failure to 

satisfy Performance Outcome PO1 or PO2 

 

It has come to my attention that the Nucrush quarry development application fails to meet 

Performance Outcome PO1 and PO2 of the Acid Sulfate Overlay Code 8.2.1.2. 

 

Overview 

The City Plan acid sulfate overlay map for the area is reproduced in Attachment A1. 

It is also noted that other quarries in the area such as KRA66 Nerang, KRA62 Blue Rock, KRA67 

Northern Darlington Range (South and West),  (See Attachments A2 and A3)  do not have the apparent 

acid sulfate soil problem as per the Nucrush quarry due mainly it is understood to their increased 

elevation.     

 

This development application  

It is noted that the purpose of the City Plan (V6) 8.2.1.2 Acid sulphate soils overlay code is: “to protect 

the natural environment and infrastructure from impacts of acid sulphate soils” and “Acid sulphate 

soils are identified and managed to ensure release of acid and associated metal contaminants does 

not occur” (reproduced Attachment B1). 

Performance Outcome PO1, states: “The natural environment, built environment and/or infrastructure 

is protected by ensuring that soil disturbance or development of land does not result in the release of 

acid and metal contaminants” with an acceptable outcome AO1 of “Does the proposal meet the 

acceptable outcome?” (Attachment B1).  To the query: “Does the proposal meet the acceptable 

outcome?”  The applicant has replied by stating “The Groundwater Impact Assessment reviews the 

extent and severity of the acid sulfate soils”.  

Unfortunately, however,  the Groundwater Impact Assessment referenced fails to provide the acid 

sulphate soils investigation in accordance with SC6.2 City Plan policy as required, being merely a list 

of components found as a result of a limited test (Attachment B2 being a typical result sheet).  

Although results are shown, the analysis was not thorough enough (see below) and there is no report 

analysing these results. 
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There is clearly insufficient information provided to answer Acceptable Outcome AO1: “Does the 

proposal meet the acceptable outcome?”.  Therefore, Acceptable Outcome AO1 has not been met. 

 

Similarly, performance outcome PO2 states: “The natural environment, built environment and/or 

infrastructure is protected by ensuring that soil disturbance or development of land does not result in 

the release of acid and metal contaminants” and the acceptable outcome A02 is: “Development does 

not: (a) excavate or otherwise remove soil or sediment identified as containing acid sulphate soils; (b) 

permanently or temporary extract groundwater resulting in aeration of previously saturated acid 

sulphate soils” (reproduced in Attachment B1).  As per Performance Outcome PO1 and Acceptable 

Outcome A01, the Groundwater Impact Assessment referenced, fails to provide any information  as 

to how this Acceptable Outcome will be achieved. Therefore, Acceptable Outcome AO2 has also not 

been met. 

 

 

SC6.2 City Plan Policy - Acid sulphate soils management policy 

It is noted the policy objective  is “to prevent the potential impacts of disturbance” (Attachment D1). 

By disturbing the acid sulphate soil it is necessary to ensure a thorough acid sulphate soil investigation 

is undertaken.  Unfortunately, I do not believe this has been undertaken:  

 

SC6.2  2 Undertaking an acid sulphate soil investigation and report 

This City Plan Policy says: “An acid sulfate soil investigation as a minimum must: 

a). characterise extent and severity of actual and potential soil acidity by undertaking sampling and 

analysis in accordance with the Queensland Acid Sulfate Soil Technical Manual. 

b). establish the extent of acid sulphate soil risk across the site by undertaking soil sampling in 

accordance with rates specified. Justification for reduced sampling regimes must be provided.              

 1.  Boreholes taken to be at least one metre below the depth of the proposed disturbance or 

      to at least two metres. Whichever is the greatest.   

 2.   Minimum number of boreholes required as specified below … “ 

There are only four bore holes in total: ‘MB-01’, ‘MB-03’, ‘MB-04s’ and ‘MB-04d’ (Attachment D3).  

Drilled to depths of:  29m 12m, 8.7m and 12 metres below ground level (mbgl)  See Attachment D4.  

This is ridiculously short of the required target depth of - RL125 or -RL110 or -RL95 (depending on 

where you read it within the DA). 

It is noted in Section 2-2 that the number of bore holes required is for a non-linear subject site (for an 

area of subject site > 4 hectares) 2 per hectare.    With an extractive footprint of 66 hectares that 

requires 132 boreholes.  Why has this requirement not been met?  Why is there no justification for 

why this has not been addressed? Why is it considered that only four clearly inadequate bore holes is 

acceptable? 

Unfortunately it is plain to see these clear requirements have not been met and no justification has 

been given. 
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SC6.2  2 Undertaking an acid sulfate soil investigation and report - sulfate soil management plan and 

City Plan 3 Preparing an acid sulfate soil management plan 

There is a clear requirement to  submit a sulfate soil management plan (Attachment E1).  However, 

this has not been done.  There is no clear reference to acid sulfate in the Groundwater Impact 

Assessment other than it is listed obscurely in  the table of results (Attachment B2).   

There is no analysis of the sulfate data whatsoever or whether it is a safe or unsafe level.   However, 

given that the boreholes were nowhere near deep enough I imagine it would be impossible to 

ascertain with any certainty. 

 

Groundwater effect 

The effect this will have on the groundwater in the area have been somewhat glossed over 

(Attachment C1). 

For instance, based on data in the Main application, this will severely effect the groundwater and will 

contaminate the water leeching out of the pit walls at a predicted rate of 130 million litres a year (this 

equates to approximately 52 Olympic swimming pools of water)  or one Olympic swimming pools 

worth of water every week.  That is leeched from the water table, artificially lowering from its current 

level in line with the Coomera River level to 95 metres below it. 

But, if you look at the Groundwater Impact Assessment we find the 130 ML/y is the absolute best case 

and the worst case is 432 ML/yr (Attachment C2). This has now risen from 52 Olympic swimming pools 

to 173 per yr (or 3.3 every week).   This is not the 4 litres per sec we were led to believe but maybe 13 

litres every second.  How is this going to get decontaminated and/or dewatered? 

As per Attachment C1, it is expected that the radius of influence could be  in the region of 1.4km (that’s 

an area in excess of 6 km² surrounding the quarry. 

The Groundwater Impact Assessment claims: “the Coomera River will act as a flow boundary limiting 

the western extent of the radius of influence” .   However, this is incorrect and highly misleading.  The 

average depth of the Coomera River is believed to be just  four metres.  With a quarry pit in the region 

of -95 metres below it  “the Coomera River will CERTAINLY NOT act as a flow boundary limiting the 

western extent of the radius of influence”. 

So it doesn’t matter how you attempt  to conceal it; approximately 13 litres of water will be leeching 

into the quarry every second (173 Olympic swimming pools every year), having been potentially 

exposed to acid sulfates on the way.  This contaminated water will then have to be disposed of pretty 

rapidly  which will then be pumped back into the Coomera river.  A potential environmental hazard 

waiting to happen.  Or happening continuously for the expected 100 year life of the quarry? 

How can this amount of water be successfully decontaminated before being hydraulically pumped 

into the Coomera River? 

It is astounding to note the development application answer to this problem in the Groundwater 

Impact Assessment, Section 4.9 merely says:  
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Therefore, with a terrific amount of potentially contaminated water leeching into the quarry 24 

hours a day 7 days a week there is no plan to decontaminate the water.  I quote, from Section 4.9 of 

the Groundwater Impact Assessment (7.2 Conceptual model during and after extraction) of the DA: 

“any excess likely discharged”.   There will be a lot of excess and this will be a lot of contaminated 

untreated water discharged into the Coomera River causing unknown long term and short term 

Environmental consequences.  How can this have not been considered? This could be catastrophic 

for the Coomera River. 

 

Why is this so important? 

Acid sulfate soils are safe and harmless when not disturbed.  If dug up or drained, they come in contact 

with oxygen.  The pyrite in the soil reacts turning the pyrite into sulphuric acid, which can cause 

damage to the environment (Attachment F1). 

It is noted in the Queensland Acid Sulfate management guidelines that “The disturbance of ASS [Acid 

Sulfate Soils] should be avoided wherever possible”. If not possible “The sensitivity and environmental 

values of the receiving environment. This includes the conservation, protected or other relevant status 

of the receiving environment (e.g. fish habitat, marine park, protected wildlife etc” (Attachment F2). 

 

It is noted that the determination of the abundance of ASS involves major costs and an expert in the 

field such as a Certified Professional Soil Scientist (CPSS).  Advice would also be necessary from, for 

example, hydrologists for groundwater disturbances  (Attachment F3).  Given the significant cost 

factor is this why this DA has apparently cut corners in this area? Is this why the bores are just a token 

gesture and therefore totally inadequate in analysing the local strata? 

To minimise risk avoidance strategies are discussed in Attachment F4. This states land uses such as 

“Extractive Industries” which are likely to result in significant excavation should be avoided in areas 

with a high probability of containing ASS. 

Areas with potential acidity should remain undisturbed and unexcavated (Attachment F5). 

The vulnerability of local wildlife is particularly concerning given the proposed hydrologically 

connectivity  to the Coomera River.   Coastal environments such as this contain areas of high 

biodiversity and/or species with high conservation significance. They live in the  low pH organic-rich, 

soft waters. Disturbance and/or treatment of ASS may negatively affect the sensitive balance of these 

ecosystems (Attachment F6). 

Similarly, disturbances of ASS should be avoided in situations where the receiving environment is 

susceptible to algal blooms. Mobilisation of iron (and other nutrients) by ASS drainage have been 
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identified as a trigger for algal blooms.  This is particularly worrying for the freshwater lake in the 

Coomera River adjoining the quarry (Attachment F7). 

The disturbance of ASS should be avoided when the site is adjacent to, or hydrologically connected to 

groundwater-dependant eco-systems that may be drained as a result of the lowering of the ground 

water level as proposed (Attachment F8). 

Activities that cause groundwater fluctuations and in particular those that permanently lower the 

watertable, should be avoided as these may expose in situ sulfidic spoils to oxygen. Groundwater in 

ASS areas are generally saline and high in dissolved iron, making it unsuitable for uncontrolled release 

to receiving environments. ASS impacts on groundwater can also cause health hazards such as arsenic 

contamination (Attachment F9). 

All extractive industry sites should be hydrologically isolated using bunding and diversion drains.  

Containment will have to be adopted to neutralise acid levels prior to release (Attachment F10). 

Stockpiling of ASS sulphate soils should be avoided for even short term.  There is significant 

environmental risk associated with this (Attachment F11). 

There is high risks associated with dewatering and drainage.  Lowering of groundwater may expose 

sulfidic soils to oxygen and generate acidity. Large scale dewatering activities are high risk, requiring 

physical containment strategies, and no permanent dewatering may be undertaken (Attachment F12). 

 

Conclusion 

The required sulphate soil management plan and acid sulfate analysis has not been submitted.  This is 

a clear requirement.   

It is particularly important in this particular DA due to the subterranean  depth they propose to go  

and the amount of material displaced which will automatically expose the dormant acid sulphate 

which when exposed to oxygen will   chemically react turning the dormant pyrite into sulphuric acid.    

This will severely affect the groundwater and will contaminate the water leeching out of the pit walls 

at estimates of up to 432 million litres a year.   It is astounding to think the only DA reference to this 

potentially cataclysmic situation is: “The quarry will require dewatering to remain dry. Any water that 

flows to the quarry would be available for use on site and any excess likely discharged”. Absolutely no 

reference to potential contamination of the water once dormant acid sulfates are exposed.  

I find this absolutely outrageous and truly shocking.  This development application is once again falling 

well short of the requirements to ensure the local eco system and environment is not affected by their 

gargantuan proposals. 

 

Thank you in anticipation, 

Kind regards  

Tony Potter 

* Disclaimer. Please note my findings are believed correct and are to the best of my ability.  However, there may be errors and assumptions 

I have made that are incorrect.  I do not believe this to be the case, but, realise with the vast amounted of submitted data from the applicant, 

errors  and assumptions on my part may occur.  Hopefully this is not the case, but please accept my apologises if this is so. Thank you.  



Page 6 of 26 
 

Attachment A1 - City Plan map of Nucrush quarry with Acid sulphate shown 
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Attachment A2 - City Plan map of Nerang Quarry (KRA66) with no Acid sulfate shown 
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Attachment A3 - City Plan map of Northern Quarries KRA?? And KRA??) with no Acid sulfate shown 
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Attachment B1 - Acid Sulfate section from main development application 
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Attachment B2 - Groundwater Impact Assessment report (typical) from development application 
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Attachment C1 - Groundwater Impact in Main applicatipn 
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Attachment C2 - Groundwater Impact Assessment 
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Attachment D1 - SC6.2 City Plan Policy - Acid sulfates soils management 

 

Attachment D2 - SC6.2.2  City Plan Policy - Acid sulfates soils management - soil investigation and 

report 

 



Page 14 of 26 
 

Attachment D3 - Map of bore holes 
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Attachment D4 - Bore details 
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Attachment E1 - SC6.2.2  City Plan Policy - Acid sulfate soil management - sulphate soil management 

plan 
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Attachment F1 - Acid sulfates explained 
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Attachment F2 - Management Principles 
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Attachment F3 - Risk Assessment 
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Attachment F4 - Avoidance strategies 
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Attachment F5 - Avoidance strategies -avoiding areas with potential acidity 

 

Attachment F6 - Avoidance strategies - Sensitive wildlife 
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Attachment F7 - Avoidance strategies - Algal blooms 

 

 

Attachment F8 - Avoidance strategies - Groundwater dependant Systems 

 

 

  



Page 23 of 26 
 

Attachment F9 - Minimise Groundwater fluctuations 
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Attachment F10 - Containment 
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Attachment F11 - Stockpiling Risks 
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Attachment F12 - Dewatering and drainage risksStockpiling Risks 

 

 

 

 


