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1 Introduction 

1.1 Background 

SeaO2 Pty Ltd propose to develop an aquaculture facility at Lot 1 DP 1147977 and Lot 2 DP 1151619, 

166 Langs Way, Woodburn within the Richmond Shire LGA. The 78.5 hectare site is primarily used 

for sugar cane production. SeaO2 proposed to transform 5.5 hectares of cane production for the 

development, cane will be grown on the rest of the site. 

The proposed aquaculture development involves the cultivation of native marine algae in above 

ground tanks. Marine water is accessed from the Richmond River, this is first purified on site by 

filtration and then stored for use.  The marine water is used to cultivate the microalgae in raceway 

tanks that are continuously mixed using a paddlewheel, nutrients are fed to the cultivation systems 

in a batch mode (1 feed per harvest). Every 3 days the systems have 20-50% of the volume 

harvested, the algae is filtered out of the water and then further processed, the filtered water is 

returned back to the algae production system. 

 

1.2 Purpose of this Report 

This report presents the Acid Sulfate Soils (ASS) assessment and management plan to control any 

encounters with acid sulfate soils and associated dewatering activities for the proposed 

development. This report should be read in conjunction with the SEE, which provides further context 

and background. The site has previously been assessed for acid sulfate soils, the original report is 

attached as a reference document in the appendixes.  

 

1.3 Site Description 

The site is currently used for cultivation of sugar cane and has an RL >2m AHD in all paddocks. The 

slope of the site is relatively flat, with a gentle fall to the south towards the cane drains that lead to 

the Richmond River.  Based on review of Councils online mapping, the development area is prone to 

flooding and Class 3 acid sulfate soils. 

 

1.4 Proposed Development 

The proposed algae cultivation tanks and operations facility (5.5 hectares) are located within the 

area of the site used for sugar cane farming. The cultivation tanks are up to 600 mm in height. Each 

cultivation tank will form a tank cell that circulates marine water within the cell using pumps, 

motors, control valves, sensors and electronic process control systems.  

The land where the cultivation tanks are proposed is first levelled and if required material is added 

to the surface to provide a suitable foundation for the tanks to be sited including provision of the 

following base layers:  

• 100 mm of blue crusher dust 

• 50 mm of screeding layer 

 

Version: 1, Version Date: 05/08/2022
Document Set ID: 1785871



4 | Page   V1.0    -    Acid Sulfate Soils Assessment and Management Plan     -    Woodburn Algae Farm 

2 Risks & Potential Impacts 

2.1 Risks of Acid Sulfate Soils 

Acid sulfate soils (ASS) are naturally occurring soils, sediments or organic substrates (e.g. peat) that 

are formed under waterlogged conditions. These soils contain iron sulfide minerals (predominantly 

as the mineral pyrite) or their oxidation products. In an undisturbed state below the water table, 

acid sulfate soils are benign. However, if the soils are drained, excavated or exposed to air by a 

lowering of the water table, the sulfides react with oxygen to form sulfuric acid. 

Release of this sulfuric acid from the soil can in turn release iron, aluminium, and other heavy metals 

(particularly arsenic) within the soil. Once mobilised in this way, the acid and metals can create a 

variety of adverse impacts: killing vegetation, seeping into and acidifying groundwater and water 

bodies, killing fish and other aquatic organisms, and degrading concrete and steel structures to the 

point of failure. 

 

2.2 Risks of Dewatering 

Groundwater dependant ecosystems (e.g. some wetlands) rely on groundwater to provide some or 

all of their water requirements. Draw down of the groundwater level caused by dewatering may 

impact groundwater dependant ecosystems within the cone of depression, by reducing or removing 

the water supply. Reduced groundwater level may also impact human groundwater users by 

reducing water level and flow rate in groundwater bores. Dewatering may also potentially draw in 

groundwater of differing water quality to that usually found in the dewatering area, potentially 

affecting the water quality of any downstream groundwater receptors including surface water 

bodies and water supply bores. 

 

2.3 Relevant Development Activities 

Activities associated with the proposed aquaculture development that have the potential for acid 

sulfate soil or dewatering impacts include: 

• Excavations associated with the earthworks to prepare the site for construction of the 

operations area, cultivation tanks and flood bunds. 

• Trenching and under-boring to install pipelines associated with the water transfer system. 

 

2.4 Acid Sulfate Soil Management Strategies 

The following strategies underpin the management of ASS: 

• avoidance is the soundest strategy and where possible work practices should be modified in 

order to avoid unnecessarily exposing or disturbing ASS; 

• minimisation of the disturbance of ASS materials. Appropriate handling techniques and 

treatment of excavated soil are to be used to minimise and or prevent the disturbance of 

ASS. Furthermore, earthworks activities should be managed to minimise or mitigate the 

potential of ASS to impact on the surrounding environment; 
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• neutralisation of excavated soils using lime in order to neutralise acid that is generated over 

time due to the gradual oxidation of ASS. Neutralising agent should also be applied to 

acidified water. 

 

3 Management Strategy 

3.1 Assessment of Excavation and Dewatering Requirements 

As noted in Section 2.4, avoiding the disturbance of ASS and the need for dewatering is the 

preferred strategy. The construction of the proposed aquaculture development has been designed 

so that there is minimal risk for disturbance of potential ASS and to avoid the need for dewatering.  

In 2001 there was an ASS assessment and management plan developed for Lot 1 DP 1147977 

(attached in the appendixes). In this report there were soil excavations down to 1.5m depth, no ASS 

hazards were identified in the locations tested. Based on this knowledge the soil excavations on site 

are planned to not exceed 1.5m, this will minimize the risk of disturbing ASS. As shown on the civil 

earthworks design there is one excavation planned to 1.5m depth for the saltwater storage dam. All 

excavated soil will be used on site to form the walls of the dam. If during construction ASS is 

detected the soil will be treated as detailed below, prior to being used for the dam walls. Also if 

ground water is encountered the excavation will stop and the base of the pond will be less than 

planned for. It is important for the base of the dam to be above any water table so the liner remains 

in place when water is utilised and the dam is partially emptied (standard daily operation).  

For the water transfer pipeline to the processing facility (as detailed in the Water Intake Design) a 

trench will be excavated. The trench (95m long, 250mm wide and 600-800mm deep) will be dug 

from the processing facility to the edge of the road (Langs Way) to lay the water pipeline (125mm 

poly pipe) and the powerline for the pump (actuated from the control system within the facility). 

Due to the shallow depth of the trench the excavation is not expected to disturb any acid sulfate soil, 

all excavated soil will be used to backfill the trench. If the excavated material is backfilled within 24 

hours, and ensuring that separated topsoil is used as the upper layer of backfill, the risk of 

oxidisation of potential ASS material is low and it is not considered necessary to neutralise the 

material. 

The other significant excavation is for the production ponds, the majority of this (95%) is topsoil 

leveling (cut and fill of less than 500mm) no ASS is expected to be encountered in this process. At 

the sump end of the pond (see Civil Earthworks Design) excavations are expected to be just over 

500mm in depth. Soil excavated from the pond preparations will be treated if required and then 

used for the construction of the raised pad for processing facility (final RL 4.6m AHD).  

At this stage in the planning of the development it is assumed that there is a risk for disturbance of 

potential ASS and dewatering may be required. The following sections detail the detection and 

management strategy if ASS is encountered or if dewatering is required. 

 

3.2 Sampling and Analysis 

Soil samples will be collected and analysed to determine the presence and nature of ASS materials in 

the confirmed areas of excavation and trenching and to determine liming rates for neutralisation of 
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the ASS materials. Soil sampling sites will be located to provide representative coverage using the 

following rates: 

• One site per 2,500 m² for the excavation areas (if excavation area < 4 ha). 

• One site per 5,000 m² for the excavation areas (if excavation area > 4 ha). 

• One site per 100 m length for the trenching. 

At each site, soil samples will be collected at 0.5 m depth intervals down to the expected depth of 

excavation or trenching. Where individual soil strata units or soil horizons are encountered with a 

thickness of less than 0.5 m, the frequency will need to be increased to ensure that at least one 

sample is analysed from each unit or horizon. 

The soil samples will be analysed in the field using standard ASS detection methods. If the presence 

of ASS is detected in the field, then the samples will be sent to an appropriate laboratory to confirm 

the presence of ASS and, if relevant, the required liming rate for neutralisation. The laboratory will 

provide the soil liming requirement should this be the management option be adopted to prevent 

acidification. 

 

3.3 Mitigation Measures 

3.3.1 Excavated ASS Material 

The following mitigation measures will be implemented to manage the risks associated with 

significant volumes of excavated ASS material: 

• Establish diversion banks upslope of ASS material excavations to prevent run-on water. 

• Establish an ASS treatment area away from drainage channels/watercourses. 

• The base layer of the ASS treatment area will be constructed using an impermeable liner or 

compacted low permeability materials. 

• The ASS treatment area will be bunded and the bund walls lined with an anchored 

geotextile, plastic sheeting liner or compacted material, so as to minimise erosion and 

contain the ASS material. 

• Excavated ASS material is to be transferred to the treatment area within 24 hours of 

excavation to minimise the risk of oxidation outside of the treatment area. 

• Lime the base of the ASS treatment area with a 5 mm thick layer of fine grade-1 agricultural 

lime. 

• Spread ASS material in the treatment area in layers 100 – 300 mm thick. 

• Once ASS material has been placed in the treatment area it shall be allowed to drain, with 

leachate managed as per Section 3.3.2. 

• Lime will be incorporated into the ASS material at the rate specified in the relevant 

laboratory results. 

• The lime will be thoroughly mixed with the ASS material. 

• Validation testing of the treated ASS material will be carried out to ensure sufficient lime has 

been added to neutralise all soil acidity. This will involve the collection of representative 

composite samples at a rate of one sample per 250 m³ and laboratory testing using 

approved testing methods. 

• Following validation, the material will be reused on the site  
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• As a precautionary measure, treatment works involving lime will not be conducted during 

excessively windy conditions, unless the material can be appropriately conditioned to 

prevent dust generation. 

• Sufficient amounts of lime and other materials shall be procured for neutralisation and 

emergency situations. 

• ASS treatment areas and treated material will be kept moist or otherwise stabilised to 

prevent wind-blown dust and to inhibit oxidation. 

 

3.3.2 Acidic Water 

Water exposed to ASS, including water generated from the ASS treatment area or dewatered from 

excavations, will require collection and management as follows: 

• Water will be captured and contained or directed to treatment tanks/ ponds/ sumps prior to 

discharge. 

• Treatment and neutralisation will be accomplished with dissolved lime slurry, hydrated lime, 

quicklime or other suitable reagents, with the liming rate determined following assessment 

of actual pH levels. Discharge of water may occur when the pH has been consistent for 24 

hours within the range of 6.5 - 8.5. 

• Caution should be used to avoid adding too much neutralising agent and “overshooting” the 

target pH range. If the pH of stored water “overshoots” the maximum allowable pH, an 

appropriate quantity of acid should be added to neutralise excess alkalinity. Suitable 

acidifying agents include citric acid (99.5% granular or 50% liquid) or sulfuric acid (35% 

liquid). 

• pH of water treated in-situ in excavations/pits will be measured daily or whenever the flow 

rate changes. pH results will determine the application rate for neutralisation lime and 

amount of treatment in the project’s tank/pond/sump system prior to discharge. 

• Treated water will be discharged at an appropriate point and will be monitored during 

discharge. 

 

3.4 Monitoring and Incident Response 

ASS treatment areas shall be inspected at least daily to ensure they are functioning as intended and 

materials/leachate are not causing contamination outside the treatment site. Regular (at least daily) 

visual monitoring of work areas will be undertaken to identify signs of ASS or oxidation of ASS. This 

monitoring will include checking for the following: 

• unexplained scalding, degradation or death of vegetation; 

• unexplained death or disease in aquatic organisms; 

• formation of the mineral jarosite and other acidic salts in exposed or excavated soils; 

• areas of green-blue water or unnaturally clear water indicating high concentrations of 

aluminium and/or low pH; 

• rust coloured deposits on plants and on the banks of water bodies and watercourses 

indicating iron precipitates; 

• black to very coloured waters indicating de-oxygenation; and 

• any sulfurous smells. 
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All personnel are responsible for reporting all incidents to their supervisor. Immediate, short term 

and long term controls or remediation will be implemented to control impacts. In the event of a non-

routine situation such as identification of suspected acid or contaminated runoff or infiltration, any 

construction personnel observing these impacts or non-compliance with this plan, will be required to 

report it immediately to their supervisor. Immediate mitigation actions will be initiated by an 

appropriately trained person. The site supervisor must implement appropriate actions to prevent 

further impacts immediately, both for the short term and the long term timeframe. This plan will be 

reviewed following any incidents. 

 

 

Figure 1: Picture of the pad for cane bins, taken from Langs Way. The processing facility is situated 30m down from the pad 
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4 Appendixes  

 

 

Figure 2: The site drawing of Lot 1 DP 1147977 and Lot 2 DP 1151619 from the previous ASS assessment and management 
plan. The current development is superimposed over the top of this document. Original drawing is on the final page of the 
Appendixes. 
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