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PRELIMINARY ACID SULPHATE SOIL MANAGEMENT PLAN 

C.1.1  Additional Investigation 

In terms of acid sulphate soils, the scope of work undertaken thus far for the assessment has been 
preliminary and further investigation work should be undertaken prior to development of the site.   

The NSW ASSMAC “Acid Sulfate Soil Manual” (August 1998) suggests that for an extensive 
development on a site greater than 4ha in area, two investigation holes per hectare would be required 
to provide adequate site coverage.  On this basis, sampling and testing in up to about eight additional 
boreholes is recommended prior to construction.  The number and depth of additional boreholes should 
be assessed by an experienced consultant based on the proposed area and depth of soil disturbance at 
the site. 

The depth of the additional investigations should be at least 1m beyond the proposed depth of 
excavation or depth of groundwater drawdown, or at least 2m below the ground surface, whichever is 
greater.  Soil samples should be collected every 0.5m.  All samples taken during the investigation 
should be screened for the presence of potential ASS using laboratory methods 21Af and 21Bf of Ahern 
CR, Blunden B and Stone Y (eds) (1998), Acid Sulfate Soil Laboratory Methods Guidelines, ASSMAC. 
The results of the screening tests should be assessed by an experienced consultant, and POCAS, 
SPOCAS or CRS tests carried out as considered appropriate.   

The results of the additional investigation work should be assessed, and a final acid sulphate soil 
management plan prepared for the development. 

C.1.2  Neutralisation by Lime 

C.1.2.1  General 

ASS stockpile / treatment areas must be completely surrounded by bunds designed to be of sufficient 
capacity to accommodate a critical storm event.  Due to the granular nature of the near surface soils at 
this site and the likely infiltration of surface waters into the soils, the area within the bund should be 
evenly covered with lime at a rate of about 50kg/m2. Bunds should be constructed of imported material 
and be of sufficiently low permeability to ensure that uncontrolled loss of water to the surrounding area 
does not occur.  This could generally be achieved by use of clay fill.  The bund should be compacted by 
rolling with a pad foot roller or similar to bind the material into a cohesive earth fill. A target density of 
about 95% Standard Compaction is recommended in all earth bunds constructed for environmental 
protection.  Bunded areas should be graded to allow water within the bunded area to flow to a sump 
area, where the water may be assessed and treated as necessary. 

Excavated Potential Acid Sulfate Soils (PASS) should be spread within the bunded area in layers of 
workable depth (typically not more than 0.3m loose thickness) and be thoroughly mixed with lime 
through use of a rotary hoe, pulvi-mixer or some similar mechanical process nominated by the 
contractor to achieve a thorough mix.  The liming should be confined to areas of manageable size.  
Liming areas should remain bunded to allow collection of all leachate and stormwater runoff until test 
results indicate acceptable levels of neutralisation have been achieved.  

Alternatively, the soils may be mixed with lime prior to excavation.  This could be achieved by spreading 
the required amount of lime over the surface of the excavation, assuming a depth of about 300mm will 



 

 

be treated after each application. The lime should be thoroughly mixed with the soil through use of a 
rotary hoe, pulvi-mixer or some similar mechanical process nominated by the contractor to achieve a 
thorough mix.  After mixing, the material could then be excavated and stockpiled in a bunded area until 
test results indicate acceptable levels of neutralisation were achieved. 

C.1.2.2  Liming Ratios 

Good quality fine agricultural lime should be used.  In calculating liming ratios, a factor of safety of 1.5 is 
recommended above the theoretical requirement to take into account the rate of lime reactivity and the 
possibility of inhomogeneous mixing.   

The test results from the previous work and of the additional recommended investigations should be 
considered in assessing liming ratios for PASS.  Liming ratios should also be confirmed by testing at the 
time of construction. 

The time required for applied lime to neutralise ASS is widely variable and depends on the specific 
properties of the neutralised soil, although the lime will begin to neutralise the acid soils from the time of 
application. Monitoring of the neutralisation rates of the ASS to be removed should be undertaken to 
provide an indication of the rate of neutralisation and to confirm that the process is working effectively.  

C.2.1  Management of Leachate and Excavation Water 

Groundwater samples should be obtained to assess the background pH of the groundwater prior to 
excavation of PASS at the site.  Results of this testing should be forwarded to the ASS Consultant for 
the project, as a review of recommended pH values for groundwater monitoring during construction may 
be required. 

Water pumped out during dewatering should be monitored on a regular basis during the dewatering 
period.  It is suggested that water pH be checked several times throughout the day.  At a minimum, pH 
testing should be carried out three times per day with a minimum of four hours between readings.  The 
results of pH monitoring should be noted, and records kept on site throughout dewatering.  If pH levels 
are found to become consistently lower over several tests, and the pH value approaches the minimum 
allowable pH of 6.5, all water should be contained and treated prior to release.  Once an acceptable 
water quality is achieved, the treated water may be released.  It is recommended that monitoring of 
turbidity, and dissolved oxygen be carried out immediately upon beginning of pumping and then daily 
for a period of at least two weeks.  Depending on results, monitoring of these parameters should be 
carried out on a maximum weekly basis thereafter.  A shorter timeframe may apply depending on the 
results of the ongoing testing. The testing interval could be revised at a later date should no significant 
changes in groundwater quality be evident. 

All water runoff from bunded or other treatment areas is to be collected, monitored and then neutralised 
prior to release.  We understand that no dewatering is proposed at this time.  The method of 
neutralisation of leachate water is either to add lime as a slurry to the collected leachate water 
(depending on the salinity of the water to be treated) or to use a mechanical lime spreader to spread 
lime over an area close to the inlet point of the collection area.  The addition of lime will be undertaken 
in conjunction with field testing to avoid achieving excessively high pH levels.  The quality of the water 
to be finally discharged must meet appropriate guidelines for release.   



 

 

C.2.2  Monitoring Program 

C.2.2.1  Materials Treated in Bunded Areas 

Field testing of the pH of lime treated materials will be required to assess whether pH values are being 
held at greater than 4.  The pH testing should be supplemented with standard ASS laboratory tests from 
the excavated soil.  Testing will be required to produce Total Potential Acidity (TPA) results of zero or 
indicating a small amount of excess lime.  Laboratory results indicating soil containing up to 0.5kg 
H2SO4/tonne would be acceptable.  The laboratory samples should each be made up of a minimum of 
10 sub-samples from different parts of the stored materials to provide an average value of TPA. 

Delivery dockets for the agricultural lime should be kept with other site records to demonstrate that 
adequate neutralising agent was used on site. 

C.2.2.2  Excavation Monitoring 

Natural soils exposed in the walls and floor of all excavations during should be checked on a regular 
basis for the generation of acid conditions, using an approved field pH screening test.  Lime should be 
added to the exposed surface of the soils if values of pH<4 occur.  The liming ratio for the soil units 
should be used, assuming the outer 100mm of soil within the exposed face will be affected.  Any water 
collected in the excavation should also be checked for indications of acid production.  Contingency 
measures should be put in place in accordance with this plan if water pH values of less than pH 6.5 
occur.   

Soils exposed within the excavation, including those above the water table, shall be maintained in a wet 
condition by frequent irrigation to restrict oxygen entry into the soil within the excavation.  The effects of 
irrigation on the stability of the excavations should be assessed by a suitably experienced consultant.  

C.3.1  Contingency Measures 

Soil acidity in disturbed materials should be monitored.  Should the field pH tests and the laboratory 
tests show that the soil acidity has not achieved the minimum required standard, then the material must 
be reworked and additional lime treatment carried out until it is verified that the soil meets the required 
standard.   

If monitoring of the collected water at the point of discharge indicates the pH is below acceptable 
discharge limits then discharge must immediately cease and further treatment carried out.  Hydrated 
lime may only be applied in the presence of the ASS Consultant who shall ensure that it is added in 
small increments so as not to cause unduly high water pH levels (i.e. above 8.5).   

In the event that pH measurement of exposed soils in excavations does not meet required levels, lime 
shall be spread over the affected area and the pH levels further monitored. 

Sufficient lime is to be stored in a dry location on-site to permit the immediate implementation of the 
above contingency measures. The lime shall be stored in a covered and bunded area to prevent 
accidental release to waters. 

 

 




