
 
 

 

 

 

 
 
 
 
 
 

 

APPENDIX B 
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(DP June 2005) 
 

 
 
 

 

 

 

 



























     

     

  

 
 
 
 
 
 
 
 

 

APPENDIX C 
Site History Information 
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APPENDIX D 
Acid Sulphate Soils Management 

 
 
 

 



 

 

ASS Treatment 
 
Materials potentially containing ASS may be present in the filling i.e. all dark grey (black) 

sandy clay, the light grey sandy clay and the dark grey silty clay and all materials with  

sulphur and/or organic odours, are potentially ASS.  When these materials are encountered, 

ASS treatment may be required subject to further analysis.  

 

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

geotextile or plastic sheeting liner, so as to minimise erosion and direct impact by the ASS.  

The bunds will also minimise surface water runoff entering or leaving the treatment areas.  A 

layer of aglime or granular lime at least 100 mm thick should be placed over the underlying 

soil at the base of each treatment area, so as to provide further safeguard against any 

‘residual’ acidic leachate, generated during treatment, which is not fully neutralised by the 

aglime treatment. 

 

Once ASS material has been placed in the treatment areas it should be allowed to drain 

(with leachate directed into the leachate management pond) and then dosed with aglime in 

accordance with the required dosing rate (calculated as per Procedure 1, Appendix D).   

 

The application rate for the neutralising agent (liming rate) will depend on the agent used.  It 

is recommended that fine grained aglime with a neutralising value (NV) of at least 95% is 

used.  Based on the use of this aglime, and the SPOCAS results, a liming rate of at least 

84.2 kg lime per tonne of ASS would be required (assuming the worst case Spos scenario of 

1.8 %w/w in sample 1272-6, where liming rate is calculated as %S (or Spos) x 30.59 x 1.02 

x 1.5 (ASS Tip 13 – Liming Rates, ASSMAC guidelines).  It is noted, however, that in situ 

testing is intrinsically limited in nature, and the required liming rate may differ due to 

variations in the filling material.  As noted in Section 7 further SPOCAS analysis and 

chromium reducible sulphur testing should conducted at the time of excavation to confirm 

the presence (or otherwise) of ASS and/or PASS and to refine liming rates. 

 

Further information on liming rates is provided in Appendix E, along with additional 

information on neutralising agents provided in Appendix F. 

 

This will be followed by thorough mixing of the soil/aglime mixture with site machinery to fully 

treat the soil.  Additional quantities of aglime above the calculated dosing rate may be 



 

 

required to allow for difficulties in mixing the materials.  The effectiveness of the adopted 

dosing rate should be confirmed by the regular screening of the treated material using pH 

and peroxide pH field tests, with additional lime added as required. 

 

It should be noted that as a precautionary measure, treatment works involving aglime should 

not be conducted during windy conditions, unless the material can be appropriately and 

adequately conditioned to prevent dust generation.   

 

When the field screening indicates that the material has been suitably treated, the ASS 

should be disposed of at a minimum as Solid Waste to an appropriately licensed landfill 

(although this material may be classified as industrial or hazardous based on other chemical 

contaminants). 

 

Leachate Management 
 
Leachate should be managed as per Procedure 3, Appendix E. 
 

Minor excavation for services/footings would be conducted above the water table and it is 

understood that dewatering will not be undertaken.  On this basis only minor quantities of 

groundwater are expected to be exposed at the site. 

 

Any leachate generated during the treatment operations must be directed to a collection 

pond and treated.  In addition, a truck washdown area comprising a hardstand of base 

course with drainage should be constructed adjacent to the leachate pond so that truck 

washdown water can be collected for treatment.  It is recommended that the leachate 

collection pond be constructed to accommodate the leachate/ water that may be generated 

by rainfall over at least a three day period.  This is to account for rainfall/surface water runoff 

which may occur during non-works periods (i.e. long weekend). 

 

Prior to the disposal of leachate, water quality should be regularly monitored and assessed 

for a minimum of: 

• pH,  

• iron (total and soluble),  

• total suspended solids (TSS); and  

• oil/grease, either analytically or visually, as applicable. 



 

 

 

If monitoring results indicate that the water is not suitable for discharge, then appropriate 

treatment or alternative disposal arrangements should be implemented. 

 

Treatment measures may include pH adjustment of the ponded water with a calcium 

hydroxide solution if required (e.g. hydrated/slaked lime if pH is less than 6.5, refer to 

Appendix E).  Elevated levels of TSS may be removed through flocculation (using a suitable 

agent) and/or settlement of suspended solids. 

 

Water requiring off-site discharge should be disposed of in accordance with relevant 

guidelines and licences.  Regular monitoring should be conducted to ensure water quality 

meets disposal guideline criteria.  If leachate does not meet the consent conditions for 

disposal into the stormwater system, then arrangements may need to be made for treatment 

or discharge into the sewerage system (including consent of the appropriate authorities).  It 

is noted that the approval body for discharge into the stormwater system is Rockdale City 

Council.  Sydney Water is responsible for discharge into sewerage. 

 

If the quantity of ASS material is limited, the ASS material may be placed in a separate 

waste container (skip). In this regard, the lime treatment is undertaken in a contained 

environment and further leachate treatment is not necessary. 

 

Monitoring 
 
Soil pH should be regularly monitored in the ASS treatment area during treatment.  Soil pH 

will be used as a measure of the effectiveness of neutralisation, and the material will only be 

considered to be suitably treated when a pH in excess of 6.5 and a peroxide pH in excess of 

6.0 have been attained consistently throughout the batch of material being treated. 

 

If treated soils are to be stockpiled on-site prior to disposal, the field pH and peroxide pH of 

the stockpiled materials should be determined immediately prior to disposal.  If material fails 

the pH and peroxide pH testing, further dosing with aglime should be conducted as required 

prior to disposal. 

 

Leachate pH should be regularly monitored in the leachate collection pond/s and treated as 

required to maintain a pH between 6.5 and 8.5. 



 

 

 

Immediately prior to discharge leachate should be assessed to determine its suitability for 

disposal.  The leachate should be assessed in accordance with the requirements of the 

relevant regulating authority. 

 

Monitoring should be undertaken in accordance with the frequencies and parameters given 

in Table D1.  The exact location/s of monitoring will be determined based upon the 

excavation program.   

 
 

Table D1 - Suggested Monitoring Frequencies and Target Levels 

Material Test Frequency Target Level 

LEACHATE WATER 
pH Field measurement: 

• Daily; and 
• immediately following rain events and 

non work periods 

• pH 6.5 – 8.5 Ponded leachate 
Water (including 
from dewatering 

and ASS 
treatment) TRH & PAH Laboratory assessment: 

• after significant addition of leachate 
from treatment area/dewatering 

as per Licences for disposal 

TRH & PAH Laboratory assessment: 
• immediately prior to disposal 

as per Licences for disposal 

pH Field measurement: 
• immediately prior to disposal; and 
• daily checks during discharge period. 

• pH 6.5 – 8.5 

Total 
Suspended 

Solids (TSS) 

Visual assessment: 
• daily during discharge period and 
 
Field/ laboratory measurement: 
• as required based on visual 

observations; and 
• immediately prior to disposal. 

• water observed to be clear; 
 
• <50 mg/L 

oil and grease visual assessment: 
• immediately prior to disposal; and 
• daily checks during discharge period; 

and 
 
laboratory analysis: 
• as required based on visual 

observations. 

• None observable 
 
• <10 mg/L 

Leachate for off-
site disposal 

iron (total and 
soluble) 

laboratory analysis: 
• immediately prior to disposal; and 
• weekly checks during discharge 

period; and 
• as required based on visual 

observations; and 
 
visual assessment: 
• daily during discharge 

• ≤ 0.3 mg/L filtrable iron 
• No obvious sign of iron 

staining/ settlement 



 

 

Material Test Frequency Target Level 

TREATED ACID SULPHATE SOILS 
Field pH Field measurement: 

• daily during treatment 
• pH > 6.5 Soil during 

treatment 
oxidised pH Field measurement: 

• weekly during treatment. 
• pH > 6.0 

Soils for off-site 
disposal 

various as 
required for 

waste 
classification 

(including TRH 
and PAH) 

Visual assessment: 
• prior to disposal 
 
Field measurement 
• pH/ oxidised pH 
 
laboratory analysis: 
• prior to disposal 

• as per NSW DECC’s Waste 
Classification Guidelines 
(2008); 

• No effervescence; 
• No release of sulphurous 

odour; 
• pH/ oxidised pH > 6.5/6 

 
ASS Disposal 
 
Waste classification of excavated material to be disposed of off-site is to be conducted in 

accordance with NSW EPA’s Waste Classification Guidelines (2008).  Acid Sulphate Soils, 

require treatment prior to acceptance by a landfill operator.  As a minimum, the lime treated 

material will be classified as General Solid Waste.  If chemical contamination is present in 

the material at levels greater than General Solid Waste, the material would be classified as 

per these contaminants.   

 

As the waste soil material requires disposal to an appropriately licensed landfill, prior 

arrangement should be made with the landfill to ensure that they are able to accept the 

treated ASS material.  Similarly, any other non ASS spoil materials will be subject to 

appropriate classification and management arrangements (on-site and during transportation) 

according to the above guidelines. 

 

Any ASS material requiring transport should be loaded into sealed trucks and immediately 

transferred.  The base of the truck containment should be lined with a layer of lime.  The 

condition of the lime layer should be visually checked regularly, and lime should be 

replenished if substantially depleted.  All vehicles must be sealed to prevent the loss/leakage 

of ASS material during transport.  Similarly, wheels and external surface of all trucks will 

require appropriate cleaning prior to leaving the subject site to remove any ASS material that 

may be clinging to exterior surfaces. 

 

 



 

 

Responsibility 
 

The remediation contractor (the contractor) should be responsible for the correct 

implementation of the ASS management protocols.  The contractor is not empowered to vary 

any specific management protocols or procedures, unless explicit written approval has been 

given by the principal or the nominated representative (the principal’s representative). 

 

The contractor should appoint a representative/responsible person to undertake appropriate 

monitoring to assess when ASS has been/is likely to be encountered.  This person should be 

appropriately trained.   

 

The materials being excavated should be regularly checked for their potential to be ASS (i.e. 

visual check for dark grey (black) sandy clay, the light grey sandy clay and the dark grey silty 

clay), with verification checks by an environmental consultant, as required.  Where doubt 

arises over the classification of material as ASS, it must be assumed to be ASS unless 

laboratory analysis confirms otherwise.  Logs of such monitoring, sampling and analysis 

should be kept by the contractor. 
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PROCEDURE 1 – CALCULATING THE QUANTITY OF LIME 
REQUIRED FOR NEUTRALISATION 
 

This Procedure is based on the ASSMAC Acid Sulfate Soil Management Guidelines (1998), 
Section 3: Management Guidelines, sub-sections 5 and 6.  Please refer to these sections for 
further information. 
 

It is assumed that all SPOS occurs as iron–disulfide and oxidation proceeds according to the 
following complete reaction:- 
 
FeS2 + 15/4 O2 + 7/2H2O ∏ Fe(OH)3 + 2H2SO4 
 
For example, for a sample with 1% S as sulphide:- 

• the maximum amount of acid that could be produced is 30.59kg H2SO4/tonne; and 

• if fully oxidised and unbuffered, 56.2 kg of fine lime (with an effective neutralising value 
of 95%) would be required for neutralisation. Allowing for a factor of safety of 1.5, 
84.2 kg of lime per tonne of ASS would be needed. 

 
A minimum safety factor of 1.5 needs to be applied due to the slow reactivity of lime and 
non-homogenous mixing in the field.  Table 6.1 in the ASS Management Guidelines provides 
conversions on the basis of oxidisable sulphur (%). 
 
Since agricultural fine lime is not pure, a correction factor to compensate for the neutralising 
value of the lime and its fineness or reactivity. 
 
The effective neutralising value (ENV) of agricultural lime can be calculated by the following 
formula (from ASS Management Guidelines Table 5.2):- 
 
ENV [dry] = NV x [(Proportion of size fraction >0.85mm) x 0.1 
   + (Proportion of size fraction 0.3 mm-85 mm) x 0.6 
   + (Proportion of size fraction <0.3 mm) x 1.0] 
  /100 
 
 
To correct for moisture content (MC) the following formula should be applied:- 

 
ENV (moisture adjusted) = ENV [dry] x (1- MC/100). 
 
 
To determine the amount of product needed to be equivalent to pure, fine CaCO3:- 
 
Dosing rate (actual) = 100/ENV (moisture adjusted) x 120 (the theoretical dosing rate) 
 
For reference purposes a worked example is provided in Table 5.4 of the ASS Management 
Guidelines. 



     

     

 

PROCEDURE 2 – NEUTRALISATION OF MATERIAL 

 
1. Remove the non-ASS overburden from the excavation area. 

2. Once the ASS layer has been reached, excavation and treatment should be 
conducted in a staged manner. 

3. Place the material into an appropriately prepared treatment area and dose with lime 
at the required dosing rate (as a minimum the dosing rate calculated as per 
Procedure 1 should be applied). 

4. Mix the lime through the ASS material in the treatment area as thoroughly as 
possible.  The material should be mixed both laterally and vertically. 

5. Once the material has been thoroughly mixed, collect several samples of soil (the 
number of samples required will depend on the quantity of soil being treated in that 
batch, but should be at least 6) from locations in the treatment area using the site 
machinery.  

6. Test the samples for field pH and peroxide pH.  If one or more of the samples fail the 
tests (i.e. pH <6.5), add more lime and continue mixing, repeating analysis once the 
additional lime has been thoroughly mixed.  If the samples do not present consistent, 
acceptable results, continue mixing until consistent acceptable results are obtained. 

7. Once the material within the treatment area meets the pH and peroxide pH field 
screening criteria, allow the water from the material to drain into the leachate 
collection pond until the excess water has been removed.  Treatment of the water is 
as per Procedure 3. 

8. Transfer the treated soil to a sealed truck for disposal. 



     

     

 

PROCEDURE 3 – LEACHATE MONITORING AND DISCHARGE 
 
At this stage it is unknown what monitoring frequencies are required, as the likely volumes of 

leachate of water cannot be estimated.  However, following rainfall periods, or other events 

causing leachate production within the excavated material in the treatment area and the 

excavation area, and all leachate generated should be inspected and tested.  Further, all 

stored materials and the works area should be inspected daily.  If signs of leachate are 

observed, leachate should also be tested for pH.  Special precaution should be taken after 

weekends or other extended (more than 1 day) non-work periods to record the results of any 

rain events that occurred in this period.  A written log of results should be maintained, and 

passed weekly to the project supervisor. 

 

Discharges of treated leachate should be undertaken in a controlled manner and conform to 

consent requirements. 

 

All water should be treated to an acceptable level prior to release, in accordance with 

applicable licences/regulation (particularly with regard to TRH and PAH).  With respect to 

pH, typically pH 6.5–9.0, and not less than 5.5 are acceptable.  Water quality should be 

checked several days before projected discharge, to allow for any additional remediation if 

required.  Adjustment of the pH may be necessary prior to discharge.  This may be effected 

by lime dosing to neutralise acidity. 

 

If groundwater enters the excavation from PASS materials it will generally be clear and non-

acidic initially, but may readily turn orange-red in colour and become acidic as oxygen 

diffuses into it.  These waters will require treatment by pH adjustment before discharge.  If 

the volumes in question are low, dosing the surface of the water and the sides of the 

containment area/pond with aglime will be expected to produce the required improvement in 

a few days.  If the water is too deep for effective diffusion (> 0.5 m), or the volume of water is 

too large for treatment with aglime, then application of calcium hydroxide (CaCO3), also 

known as hydrated/ slake lime, will be required. 

 

It should be noted that due to the higher solubility of CaCO3, it is easy to ‘overshoot’, 

resulting in a pH greater than 9.  Alkaline substances (ie >pH 7) can be just as damaging for 

the environment as acidic substance, and if a pH greater than 9 occurs, it will need to be 

adjusted/ reduced prior to discharge.  It is therefore recommended that CaCO3 is added 



     

     

 

incrementally, in small quantities, with constant monitoring until a pH between 6.5 and 9 is 

achieved. 

 

Furthermore, it is noted that CaCO3 is caustic, and should be handled and stored in 

accordance with the product advice.  Personnel protective equipment required is likely to 

include the use of protective clothing, gloves and goggles.  CaCO3 stored on-site should be 

kept in an appropriate, sealed container with the product safety advice in a safe/locked area. 
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Information on Neutralising Materials 

 
 
 



     

     

 

NEUTRALISING MATERIAL 
 

Soil Treatment 
 

Medium to fine agricultural lime (aglime) is the preferred neutralisation material for the 

management of ASS materials, as this material is slightly alkaline and of low solubility in 

water.  The aglime should be fine ground (at least <1 mm; preferably <0.3 mm) calcium 

carbonate or calcite (limestone or marble).  Coarse-grained calcite is not recommended, as 

one of the products of the neutralisation reaction is gypsum (CaSO4.2H2O) which has a 

relatively low solubility and tends to coat the reacting calcite grain, forming a partial barrier 

against further reaction.  Gypsum may also give off hydrogen sulphide if in reaction with 

acidic conditions and can itself result in the generation of sulphuric acid. 

 

Dolomitic aglime, or magnesium-blend aglime, should not be used as these materials 

impose environmental risks from overdosing with the potential to damage estuarine 

ecosystems. 

 

The effectiveness of the lime is referred to as the Effective Neutralising Value (ENV), which 

is determined by the [theoretical] Neutralising Value (NV), and particle size.   

 

The aglime purity should preferably be 95% or better, (i.e. NV > 90).  Alternatively a material 

with a higher NV/ ENV can be used (eg magnesia, MgO) however additional safety 

measures/ risk management may be required.  There could also be economic justification for 

using a less pure grade of aglime.  However consideration should be given to the use of 

greater amounts of aglime of lower purity when assessing the supplies of this material, as 

the cost savings from using less pure material may be offset by the corresponding increase 

in waste volume, resulting in increased transportation and disposal costs.  The aglime 

should also be fine and dry, as texture and moisture can also decrease the effective 

neutralising value. 

 

The rate of neutralising material required will depend on the acid producing potential of any 

ASS identified at the site and the neutralising material used for management.  If 

management is required, the lime application rate would need to be determined as detailed 

in Procedure 1, Appendix E. 

 



     

     

 

It is considered necessary to maintain small quantities of aglime adjacent to treatment areas.  

Aglime is non-corrosive and requires no special handling, however, it would be advisable to 

cover any aglime stockpiles with a tarpaulin both to minimise wind erosion and wetting, as 

the material is more difficult to spread when wet. 

 

Limestone or marble aggregate may be required to line the excavation or drains.  The 

material should be well graded, with a minimum particle size of the order of 10 mm, and 

should have a purity of at least 90%.   

 
 
Water Treatment 
 
A calcium hydroxide solution may be used for rapid neutralisation of leachate waters.  This 

solution could be produced using either hydrated/slaked lime or quicklime, by stirring 

approximately 0.3 kg of either material into water, in a container of sufficient volume (for 

example, a plastic 200 litre drum).  The slurry should be allowed to settle, and the clear 

solution (which will be caustic, with a pH of around 12) can be pumped or sprayed into the 

standing water in small amounts, with some agitation and monitoring.  This procedure should 

be continued until the pH is reduced to acceptable levels.  Great care should be taken not to 

overdose with calcium hydroxide. 

 

If ASS is encountered during excavation works, it would be prudent for the contractor to 

have quicklime or slaked lime readily available at all times, subject to site constraints, with 

necessary equipment to produce, transport and apply the hydroxide solution as required. 

 

Hydrated/slaked lime and quicklime is very reactive, and relatively corrosive (due to its 

caustic nature).  Therefore, special handling and safety procedures are required.  When 

quicklime is mixed with water, the resulting reaction generates heat, therefore, the 0.3 kg 

amount should be added slowly to a large amount of water to control the reaction. 

 




