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The following and Definitions and Acronyms are used in this document: 

AASS Actual Acid Sulfat e Soils 

ALD Anoxic Lime Drain 

ASS Acid Sulfate Soil 

CLG Community Liaison Group 

CP Construction Phase 

CWMS Construction Work Method Statements 

D&C Design and Construct Phase of the VDP 

DSE Department of Sustainability and Environment 

EES Environmental Effects Statement 

EIRP Environmental Incident Response Plan 

EMP Environmental Management Plan 

EMS Environmental Management System 

EPA Victorian Environment Protection Authority 

GoV Government of Victoria 

IWMP Industrial Waste Management Policy 

JSEA Job Safety and Environmental Analysis 

OP Operational Phase 

PBB Parsons Brinckerhoff Beca Joint Venture 

PC Performance Criteria 

Plant site Victorian Desalination Project Wonthaggi Plant site 

PR Performance Requirements 

PS&PR Project Scope and Project Requirements 

RSM Risk Screening Matrix 

SEI Site Environmental Inspections 

SEP Site Environmental Plans 

SEPP State Environment Protection Policy 

SEPP (Wov) State Environment Protection Policy (Waters of Victoria) 

TDJV Thiess Degrémont Joint Venture 

VDP Victorian Desalination Project 
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WAP Work Area Packages 

WASS Waste Acid Sulfate Soil 

WP Work Packs 
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This Acid Sulfate Soil Sub Plan (ASS SP) describes the existing acid sulfate soil conditions and the 
management measures required to mitigate the potential adverse impacts arising from the disturbance of 
acid sulfate soils during the construction of the Victorian Desalination Project (VDP) Wonthaggi plant site.   

General earthworks for the project are in an advanced state, with the excavation level for the Plant area 
achieved with approximately 1 million cubic metres (m3) of soil moved.  A number of investigations have 
confirmed the presence of Acid Sulfate Soils (ASS) within the site and indicate that uncharacterised and 
un-treated ASS materials have been used onsite to form artificial sand dunes.   

All excavated materials will be reused onsite for the construction of landscaped features (artificial sand 
dunes), access roads and additional works.  The two techniques for the management of ASS on the site 
include neutralizing the disturbed soils with lime and potential reburial of treated ASS materials within the 
Box Cut.  Potential acid leachate impacts to groundwater will be further assessed prior to confirming the 
need and extent of management measures required to mitigate potential acidic leachate within the 
groundwater.  The two proposed management options for mitigating potential acidic leachate within 
groundwater include lime-filled cut-off trenches / Anoxic Limestone Drains (ALDs) and/or lime injection in 
groundwater. The management techniques are discussed in Section 5.1, with detail of the techniques 
included within Appendix C to J of Attachment A11.2. 

This document has been produced from the Golder Associates Report attached in Attachment I11.2, 
titled “Victorian Desalination Plant Acid Sulfate Soil Sub-Plan Version2” (107613033-012-R-RevC, July 
2010).  The Golder Associates report (July, 2010) was produced to assist TDJV with the further 
assessment and mitigation of identified environmental risks relating to disturbance of ASS at the plant 
area and is not associated with the Desalination Project pipeline works (i.e. outside the Plant).  As a 
result this sub plan must be read in conjunction with the Golder report (Attachment A11.2), the 
Environmental Management System (EMS) Manual, the D&C Environmental Management Plan (D&C 
EMP) and the D&C Plant and General Area EMP.  This sub plan forms an attachment to the D&C Plant 
and General Area EMP and addresses requirements listed in the Environmental Compliance Tracker 
including licence conditions, Performance Requirements (PRs), Performance Criteria (PC) and other 
obligations which may influence environmental quality.  

Specific management measures from this and other environmental sub plans have been formulated to be 
incorporated with implementation timings into Work Area Packages (WAP) and Work Packs (WP) which 
include Construction Work Method Statements (CWMS), Site Environmental Plans (SEP) and Job Safety 
and Environmental Analysis (JSEA’s) where applicable.  
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The ASS SP is intended to fulfil TDJV’s objectives of: 

~ no discharge from the Plant site or designated treatment site of acid sulfate material; 
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~ no acidic drainage from the Plant site or designated treatment site caused by the filling and 
construction activities of the Project; and  

~ no visual indicators of the release of acidic material and/or acidic waters from the Plant site. 

 

The above ASS SP objectives have been established to ensure that targets and obligations, including 
PRs and associated criteria, are met.   

2.1 Performance Requirements 

Table 1 outlines the relevant environmental quality objectives and targets nominated to be achieved 
during the D&C phase of the VDP.  Numbered entries are applicable performance requirements taken 
from Schedule A of Appendix S3 of the Project Deed.    

Table 1: Environmental objectives, targets and performance requirements 
 

Issue  Objective/Performance 
Criteria 

Target/Performance Requirement 

Acid sulfate soils Manage acid sulfate soils. 

 

Comply with EPA’s Industrial 
Waste Management Policy 
(Waste Acid Sulfate Soils) and 
EPA Publication 655, Acid 
Sulfate Soil and Rock 
(PR#17112)D,C. 

 

Comply with State 
Environment Protection Policy 
(Waters of Victoria). 
(PR#15103)D,C. 

Manage potential and actual acid sulfate soils in 
accordance with relevant legislation, standards 
and guidelines including the waste hierarchy 
(PR#17112)D,C. 

 

Identify and where possible avoid disturbing 
areas of potential acid sulfate soils 
(PR#17114)D,C. 

 
Develop and implement methods and 
management systems to manage acid sulfate 
soils and construction where acid sulfate soils 
are encountered to minimise environmental 
impacts (PR#17115)D,C. 

 

Dispose of any acid sulfate soil spoil at 
appropriate premises licensed by the EPA 
(PR#17117)D,C. 

 

Minimise impacts on surface water quality. 
(PR#15103)D,C. 

D = Design phase requirement; C= Construct phase requirement 

All PRs from Project Deed Schedule A of Appendix S3 are contained within the D&C Plant and General 
Area EMP Attachment G – Environmental Obligations Register.  The Environmental Compliance Tracker 
tracks conformance with these PRs and is updated regularly by the TDJV Environmental Coordinator and 
Area Environmental Managers.  
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2.2 Acid Sulfate Soil Assessment Criteria 

The Industrial Waste Management Policy for Waste Acid Sulfate Soils (IWMP (WASS)) provides specific 
guidance on the identification, assessment and management of Acid Sulfate Soils (GoV, 1999).  A 
summary of key aspects of this IWMP (WASS) are presented in EPA Information Bulletin 655.1 “Acid 
Sulfate Soil and Rock” (EPA, 2009). 

EPA Information Bulletin 655.1 specifies that materials exceeding the Action Criteria presented in Table 2 
are classified as acid sulfate soils.  

Table 2: Acid Sulfate Soil – Action Criteria 

Soil or sediment 
texture 

Texture 
Class 

Approximate 
clay 

Content (%) 

Net acidity criteria 
(1-1000 tonne 
excavations) 

Net acidity criteria 
(>1000 tonne excavations) 

%S mol H+/tonne %S mol H+/tonne 

Sands to loamy 
sands 

A <5 0.03 18 0.03 18 

Sandy loams to 
light clays 

B 5 – 40 0.06 36 0.03 18 

Medium to heavy 
clays and silty 
clays 

C >40 0.1 62 0.03 18 

 

2.3 Water Quality Standards 

The State Environment Protection Policy (Waters of Victoria) (SEPP WoV) (GoV, 1988) sets the 
objectives for water quality in Victoria.  Background levels of water quality in the Lower Powlett River and 
associated tributaries are typically outside of these objectives (Bonacci Water 2010; Hale 2010).  Part 5 
of SEPP (WoV) Schedule F8 indicates that for cases where background water quality is outside the 
SEPP objective, maintenance of the background level becomes the objective. Controls outlined in 
Section 6 of this sub plan are in place to prevent the need to discharge water from plant site activities to 
adjoining waterways.  Should excess water be encountered and the need to discharge water arises, all 
water to be discharged must meet acceptable quality standards. 
 
Suitable water quality targets, based on assessments of typical background levels for the Lower Powlett 
River and associated tributaries, will be agreed with EPA.   
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2.4 Consultation regarding reuse of treated acid sulfate soils 

The primary method for community consultation on the Project is the Community Liaison Group (CLG). 
The CLG is constituted under Clause 7 of Appendix S10 of the Project Scope and Project Requirements 
(PS&PR). The CLG is independently chaired and includes councillors and community representatives 
from Bass Coast, Cardinia and Casey Councils as well as representatives from the State, AquaSure and 
TDJV. The CLG meets on a monthly basis with all discussion and actions formally minuted and then 
placed on DSE’s web site where the minutes are publicly available. 

One of the core activities of the CLG required by the PS&PR is: 

 “to ensure stakeholder involvement in the consultation process and development of the Project”.   

Therefore the CLG is the legally appointed consultative body for the Project which has consultation as 
one of its mandates. The CLG will be consulted with regarding any proposed reuse of treated acid sulfate 
soils”. 
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This sub plan has been developed in accordance with the following legislation: 

~ Environment Protection Act 1970 

~ State Environmental Protection Policies 1988, 1997 & 2002 (SEPP’s)  

~ Industrial Waste Management Policy for Waste Acid Sulfate Soils 1999 (IWMP (WASS)) 

~ EPA publication 655.1  - Acid Sulfate Soil and Rock, July 2000 

~ DSE in draft (2009). Victorian Best Practice Guidelines for assessing and managing coastal acid 
sulfate soils. 

~ EPA Publication 347 – EPA Bunding Guidelines, December 1992 

The legislative and contractual requirements for the D & C Plant and General Area works are 
summarised in: 

~ D&C Plant and General Area EMP – Attachment E – Environmental Legislation Register 

~ D&C Plant and General Area EMP – Attachment F – Environmental Licence, Permit and Approval 
Register 

~ D&C Plant and General Area EMP – Attachment G – Environmental Obligations Register. 

The applicable PRs from Project Deed Schedule A of Appendix S3 are provided in Table 1.  

The relevant and approving government agency for this sub plan is the Victorian Environment Protection 
Authority (EPA), although under the Project Deed all proposed changes must be approved by the State 
through the Department of Sustainability and Environment (DSE).  
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EPA and any other relevant agencies and stakeholders (including Department of Primary Industries) will 
be consulted with regard to any specific approval requirements in relation to this sub plan. The 
requirements of any permits, licence and approvals obtained will be placed in the Environmental Licence, 
Permit and Approval Register on receipt and updated in the Environmental Compliance Tracker. 

 ����
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4.1 Acid Sulfate Soil (ASS) Definitions and Characteristics 

EPA Publication 655.1 Acid Sulfate Soil and Rock (EPA, 2009) defines ASS as: 

“any soil, sediment, unconsolidated geological material or disturbed consolidated rock mass containing 
metal sulfides.” 

The occurrence of ASS can be present in the form of: 

~ Potential Acid Sulfate Soil – Soil that contains unoxidised iron sulfides. When exposed to oxygen 
through drainage or disturbance, these soils produce sulfuric acid. 

~ Actual Acid Sulfate Soil – Potential ASS that has been exposed to oxygen and water, and has 
generated acidity. 

 

4.2 Investigation and Assessment of Acid Sulfate Soils 

Golder Associates has undertaken a baseline acid sulfate soil (ASS) study of the Victorian Desalination 
Plant, Wonthaggi for TDJV (Golder, 2010b).  The purpose of this baseline environmental site assessment 
(ESA) was to review readily accessible and available desktop, soil and groundwater information collected 
for the site to evaluate the distribution of the ASS within the Victorian Desalination Plant site; and to 
provide recommendations for further assessment and management to mitigate potential acidity risks. 

The site is located on Cretaceous age sedimentary deposits overlain by marine, alluvial, swamp and 
wind-blown deposits.  Based on the distribution of the deposition of these sediments the site can be 
broadly divided into three distinct terrain units comprising: 

~ Terrain Unit 1: Coastline. 

~ Terrain Unit 2: Gently undulating and terraced sand-covered plain. 

~ Terrain Unit 3: Alluvial floodplain and swamp. 

The Plant site is located within Terrain Unit 2 which comprises four terraces: 

~ Closest to the coast (Terrace A: 13 to 15 mAHD). 

~ A discontinuous terrace (Terrace B: 10 to 12 mAHD). 

~ A central area of the site (Terrace C: 7 to 9 mAHD). 

~ The north-eastern part of the site (Terrace D: 2 to 3 mAHD) (see Attachment I11.2 Figure 2).   

The depositional environment and geomorphology of Terrain Units 2 and 3 indicate the potential for the 
presence of acid sulfate soils where these regions occur at the site. 
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The development works for the Plant involve excavation of soils predominately from Terrain Unit 2.  The 
development works also include some dewatering of groundwater principally from the bedrock underlying 
Terrain Unit 1 and 2 and to a lesser extent from the overburden sediments, which includes soluble 
sulfides.  Both the middle and lower Terraces (B, C and D) of Terrain Unit 2 along with Terrain Unit 3 
display geomorphic and laboratory verified ASS characteristics.  These findings were used to assign ASS 
risk categories for the three Terrain Units (1, 2 and 3) and the four Terraces (A, B, C and D) that make up 
Terrain Unit 2 (Figure 2 in Attachment I11.2), and are summarised below:  

~ Terrain Unit 1: Coastline - Construction works are not planned to extend into this coastal zone and as 
a result no soil investigation works have targeted ASS within this unit.  The probability of ASS 
forming and presenting a risk for Terrain Unit 1 is considered ‘Remote’. 

~ Terrain Unit 2: Gently undulating and terraced sand-covered plain 

o Terrace A: is situated adjacent to the coastline at an elevation of 13 to 15 mAHD.  The 
probability of ASS occurring and presenting a risk for Terrain Unit 2 is considered 
‘Unlikely’.   

o Terrace B: is a discontinuous terrace situated at an elevation of 10 to 12 mAHD.  
Construction works in this area include the Box Cut, DMPF and the majority of the RO 
area.  The probability ASS being identified and presenting a risk within Terrace B if 
disturbed is considered ‘Possible’.    

o Terrace C: is the central terrace at an elevation of 7 to 9 mAHD.  Construction works in 
this area include the eastern edge of the RO, the LSS Building and the TPS.  The 
results of the investigations indicate the presence of both actual and potential acidity, 
with net acidity results exceeding the action criteria at the majority of test location.  The 
probability of ASS risks being generated if disturbed within Terrace C soils is considered 
‘Likely’.     

o Terrace D: is adjacent to the alluvial floodplain and swamp unit at an elevation of 2 to 3 
m AHD.  There is limited construction work in this land unit.  The probability of ASS risks 
being generated within Terrace D soils, if disturbed, is considered ‘Likely’.    

~ Terrain Unit 3: Alluvial floodplain and swamp - The alluvial floodplain unit is characterised as 
generally occurring below an elevation range of 2 mAHD and is situated between the terraced sands 
unit and the Powlett River.  The reported widespread presence of alluvial sediments with net acidity 
results exceeding the action criteria confirms materials in this unit are ASS. 

Of the above described land units, it is the soils with Terrain Units located below <9 mAHD (Terrain Unit 
2 (Terrace C and D) and Terrain Unit 3) that would pose the greatest potential risk to groundwater if 
dewatered. The PASS layer was encountered at the Transfer Pump Station area and also between the 
Reverse Osmosis Plant area and the Lime Storage and Saturation building.   
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5.1 Summary of Project Activities with ASS Risk 
An environmental risk assessment has been carried out for the D&C Plant and General Area works. This 
assessment is contained in the Environmental Risk Register, Attachment C of the D&C Plant and 
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General Area EMP.  An acid sulfate soil risk screening matrix (RSM) was prepared by Golder Associates 
(See Appendix B in Attachment A11.2) to provide a qualitative review of the potential risks to the 
environment presented by ASS during both the construction phase (CP) and operational phase (OP), in 
addition to providing recommendations for mitigating the potential environmental risks associated with 
the disturbance of ASS. 
 
The findings of the Golder Associates RSM are summarised in Table 3.  Table 3 presents the potential 
hazards associated with identified project activities, the potential impacts of these hazards and the risk of 
occurrence. 
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Table 3: Summary of the plant area risk screening for ASS 

RSM 
Item 

Activity posing 
hazard 

Risk/ Potential Impact Inherent Risk 
(before any 
controls) 

Inherent Risk 
(after 

recommended 
controls) 

CP1 ASS earthworks, 
handling and 
stockpiling 

Oxidation of exposed in-situ PASS. High Low 

CP2 Excavation of ASS 
sediments 

Oxidation of excavated ASS 
sediments that were not assessed 
or lime treated. 

High Low 

CP3 Excavation and lime 
treatment of ASS 
sediments 

Oxidation of excavated ASS 
sediments that were not adequately 
lime treated. 

Low Low 

CP4 Dewatering  Oxidation of alluvial sediments in the 
Overburden Aquifer comprising 
metal sulfides. 

Medium Low 

CP5 Re-burial of treated 
ASS sediments (i.e. 
Box Cut). 

Oxidation of re-buried ASS 
sediments that are not adequately 
lime treated. 

Medium Low 

CP6 Lime treatment of 
ASS on the lime 
treatment pads 

Release of acidic leachate due to an 
inadequately designed or 
maintained treatment pad. 

Low Low 

CP7 Lime treatment of 
ASS on the lime 
treatment pads 

Overshooting or undershooting of 
lime during treatment process. 

Low Low 

OP1 Management at the 
Plant 

Continued oxidation of in-situ ASS 
sediments due to poor 
management. 

Low Low 

OP2 Dewatering / drainage 
diversion 

Any permanent dewatering of 
alluvial sediments caused by 
material permeability and drainage 
changes.  

Medium Low  to 
Moderate 

OP3 Artificial landscaping 
dunes 

Untreated ASS material within 
landscaping dunes. 

Low Low 

OP4 Artificial landscaping 
dunes 

Consolidation of materials 
underlying artificial dunes causing 
dewatering and acidic conditions. 

Medium Low 

OP5 Surface water 
management 

Drainage lines may result in the 
lowering of groundwater levels at 
the site. 

Low Low 
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The level of environmental risk and the control measures associated with each of the construction phase 
and operational phase items are discussed in detail within Appendix B of Attachment A11.2.  
 

5.2 Nature of Potential Site Impacts Caused by ASS Disturbance 
Provided below is a summary of the nature of potential site impacts that can be caused by the 
disturbance of ASS: 
~ Degradation of hydraulic connected aquatic ecosystems. 
~ Lethal response by fish species and other gilled organisms. 
~ Corrosion of concrete structures. 
~ Loss of soil structure which can impair its ability to drain water and support vegetation. 
~ Limiting plant growth in multiple ways including direct toxicity to plants. 
~ Industrial dermatitis caused by the handling of or skin contact with acid soils. 
~ Reduction in possible uses that may be made of the groundwater.  
~ Mobilising metals which could cause indirect toxic affects to terrestrial or aquatic flora or fauna. 
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Attachment I11.1 describes a range of mitigation and control measures that will be used to minimise and 
manage potential acid sulfate soil impacts. 

The measures in Attachment I11.1 are designed to address potential impacts from the risks outlined in 
Section 5 as well as deliver on the objectives, targets and in particular the PRs listed in Section 2.  They 
include requirements and responsibilities for design, construction, evaluating performance and reporting.   

The control measures listed within Attachment I11.1 have been summarised from the Golder Associates 
ASS environmental procedures contained within Appendix C to J of Attachment I11.2.   
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A single Site Environmental Plan (SEP) has  been developed for the plant site that details environmental 
management measures such as permanent controls, No Go zones, property boundaries and significant 
flora and fauna species.  These measures are implemented to minimise potential impacts of construction 
activity on the environment and community.  SEPs are updated to reflect operating practices on a regular 
basis.  The soil management controls set out in the SEPs should be drawn from this sub plan.  SEPs are 
held by Area Environment Managers. 
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Environmental audits and site environmental inspections (SEIs) are scheduled to detect where 
environmental obligations, EMP requirements and PRs are not being met with appropriate corrective 
actions developed to address these issues as they arise. Schedules, responsibilities and reporting 
procedures for soil management are set out in the monitoring, inspection, audit and reporting schedule - 
Attachment L of the D&C Plant and General Area EMP.  
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In addition to the audits and inspections scheduled according to the D&C Plant and General Area EMP, 
the ASS environmental procedures presented in Appendix C to J of Attachment I11.2 contain additional 
evaluation requirements relating specifically to the management of ASS.  In particular, Appendix C to J of 
Attachment I11.2 discusses the requirements for: 

~  Inspection and Monitoring, 

~ Performance Indicators, 

~ Reporting, and 

~ Auditing. 
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Contingency measures have been developed and are summarised below in Table 4.  The control 
measures table (Attachment I11.1) focuses on preventative measures.  It should be noted that the 
following contingency measures have also been summarised from the ASS control measures specified 
within the environmental procedures in Appendix C to J of Attachment I11.2. 

 
Table 4: Summary of Contingency Measures for Activities that may occur Outside Normal 

Operating Conditions 
Activities which could occur 
outside normal operating 
conditions 

Contingency Measure ASS Sub 
Plan 
Reference  

Pits and trenches that are 
excavated within Holocene 
alluvium that cannot be backfilled 
with treated and verified ASS or 
clean fill before the end of the 
working day. 

Exposed surfaces (walls and base) shall be treated with a 
lime application comprising a super-saturated lime slurry 
containing a 10% mixture of agricultural lime. 

Attachment 
I11.1: 

C3.2. 

Excavated ASS remaining 
untreated in stockpiles for >18 
hours (course textured) or >70 
hours (medium and fine textured) 
in emergency situations. 

A super-saturated lime slurry (10% mixture; prepared 
using agricultural lime) shall be applied to any surface of 
excavated ASS soil remaining in stockpiles outside of the 
designated time; this shall be repeated 2-3 times daily to 
limit drying out.   

Attachment 
I11.1: 

C3.4 and 
duplicated 
in; 

D3.8. 

Fine-grained soils (e.g. sands) 
cannot be treated within 18 hours 
of excavation.   
Or  

Medium to course-grained soils 
(e.g. clays) cannot be treated 
within 70 hours.    

Where delays occur, materials must be stockpiled in 
secure bunded areas and treated as soon as practical. If 
unfavourable conditions are anticipated the excavation 
program should be reviewed to minimise the temporary 
stockpiling of untreated material. 

Attachment 
I11.1: 

D3.6. 
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Activities which could occur 
outside normal operating 
conditions 

Contingency Measure ASS Sub 
Plan 
Reference  

The lime treatment area reaches 
maximum capacity. 

Should the lime treatment area reach maximum capacity, 
short-term stockpiling of material to be lime treated may 
take place in areas of the site away from water bodies on 
a guard layer of agricultural lime applied at a rate of 10 
kg/m2.  It is recommended that: 

- coarse textured soils will not remain stockpiled 
for more than 18 hours, and 

- medium and fine textured soils will not remain 
stockpiled for more than 70 hours. 

Attachment 
I11.1: 

D3.7. 

An assessment of the presence 
of ASS within currently 
landscaped mounds containing 
ASS that were not assessed (i.e. 
Dunes 4 and 6) indicates that the 
soil exceeds the soil Action 
Criteria. 

Consideration should be given to deconstruction of 
impacted sections of the dunes and moving them to the 
lime treatment pad for lime addition. Care shall be taken 
to ensure that the lime treatment area does not exceed its 
maximum capacity.    

Attachment 
I11.1: 

E3.2. 

The baseline assessment of 
groundwater quality within the 
Holocene alluvium in Terrain Unit 
2 (Terrace B, C and D) indicates 
that acidic leachate has 
negatively impacted groundwater. 

Develop a method for neutralizing the additional acidity 
caused by dewatering ASS.   
This may include constructing lime-filled interception 
trenches or Anoxic Limestone Drains (ALDs) along the 
northern and eastern edges of the site to intercept and 
neutralize acid water migrating offsite towards Powlett 
River.    

If trenches are deemed the most suitable method of 
neutralizing groundwater acidity, the alignment of the 
interception trench will need to be investigated for ASS so 
that soil excavated during construction of the trench can 
be adequately neutralised.  Lime treatment and 
verification of the soil excavated during the construction of 
the interception trench will need to undertaken in 
accordance to Items D3.4 to D3.14 within Attachment 
I11.1 

Attachment 
I11.1: 

F3.7, F3.8  

and 
duplicated 
in; 

G3.7, G3.8. 

Significant volumes of water 
become ponded in the bunded 
treatment area (e.g. > 50 litres). 

Water monitoring and treatment (when required), shall be 
undertaken prior to discharge. Treatment shall involve the 
application of hydrated lime (in small amounts to avoid 
‘over-dosing’) until the pH is between 6.5 and 8.5 and 
other performance requirements are met.  The water will 
then be suitable for discharge. Where possible, lime shall 
be used in a powder form to avoid the risk of ‘over-
dosing’. 

Attachment 
I11.1: 

I3.4. 

A storm event causes small 
ponds of water to form within the 
bunded treatment area  

Conduct pH and EC monitoring of water within 
containment areas to assess environmental impact.   
Undertake remedial action as necessary. 

Attachment 
I11.1: 

I3.5. 
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Activities which could occur 
outside normal operating 
conditions 

Contingency Measure ASS Sub 
Plan 
Reference  

The pH of seepage water, 
groundwater and run-in in the 
excavation pits or trenches is 
below 6.4 pH Units. 

The pH of the seepage water, groundwater and run-in in 
the excavation pits and trenches will be monitored and, if 
needed, dosed locally in-situ using diluted hydrated lime 
until the pH is between 6.5 and 8.5 and all other 
performance limits are met prior to discharge or to 
transferral between excavation pits. Small quantities of 
the neutralising agent shall be used and the pH shall be 
regularly monitored during lime addition to limit the risk of 
over dosing. 

Attachment 
I11.2: 

I3.6. 

Should failure to meet the 
documented “Performance 
Indicators” (Incl. “Performance 
Criteria” and “Performance 
Requirements”)  occur 

 

The Site Environmental Manager will be notified within 24 
hours; and operations involving the direct disturbance 
(excavation) of ASS soils ceased until specialist advice 
are sought, and remedial action is taken if required, and 
the Performance Indicators are again complied with. 

Attachment 
I11.2: 

D6.1 and 
duplicated 
in; 

F6.1, G6.1, 

H6.1, I6.1. 

The verification testing of lime 
treated ASS spoil indicate 
residual acidity outside the 
allowable limits (i.e. ‘Net Acidity’ 
>18 moles H+/tonne (or 0.3%S), 
ANC <3 x ‘remaining acidity’, 
pHKCl of �6.5 pH Units).  

The affected material shall remain within the treatment 
area and be re-treated with sufficient lime to achieve the 
‘ASS Performance Criteria’. The verification process shall 
be repeated until these limits are met  [Where the majority 
of test results achieve an excess ANC 3 times the acidity, 
individual results of >2 times the acidity are acceptable]. 

Attachment 
I11.2: 

D6.2 and 
duplicated 
in; 

E6.2, F6.2, 

G6.2, H6.2. 

Over-dosing of ASS with lime 
during treatment 

Immediately sample the soil to determine the excess 
ANC. Add additional untreated ASS to the ‘over-limed’ soil 
and mix thoroughly. 

Attachment 
I11.2: 

D6.3 and 
duplicated 
in; 

E6.3, H6.3. 

Should surface water not meet 
the requirements for off-site 
discharge  

Surface water which does not meet the requirements for 
off-site discharge shall be contained within the site and 
treated accordingly.   

Attachment 
I11.2: 

I6.2. 

Over-dosing of water with lime 
products 

Immediately sample the water for pH.  Check again the 
next day.  If the pH remains elevated with respect to the 
performance limits, conduct a risk assessment to 
determine potential impact to the environment.  

Attachment 
I11.2: 

I6.3 and 
duplicated 
in; 

J6.2. 
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Activities which could occur 
outside normal operating 
conditions 

Contingency Measure ASS Sub 
Plan 
Reference  

The bund surrounding the lime 
treatment area is breached and 
water has not been released. 

The bund will be repaired to the specifications of the 
reviewed design. 

Attachment 
I11.2: 

D6.4. 

The bund surrounding the lime 
treatment area is breached and 
water has been released. 

The Site Environmental Manager will be notified 
immediately; and a suitable temporary bund will be placed 
across the breach until repairs can be undertaken.  

Operations involving the direct disturbance (excavation) 
and placement of additional ASS soils within the treatment 
area will cease until remedial action is taken. 

Attachment 
I11.2: 

D6.5. 

 

The final placement of a 
significant volume of excavated 
ASS material (>1000m3) cannot 
be located. 

Stop works and review the ASS materials tracking 
documentation. 

Attachment 
I11.2: 

E6.4. 

 

All environmental incidents will be responded to in accordance with the plant site Environmental Incident 
Response Plan (EIRP).  The EIRP provides project specific details for the identification of and response 
to potential environmental related incidents at the plant site during the D&C phase of the VDP.  It 
provides assistance in managing potential and actual incidents, as well as follow-up and reporting 
requirements. 

Other than the activities listed in Table 4, the key ASS risks that could occur outside of the normal 
operating conditions are concerned with the non-compliance with the ASS SP.  In the event that an 
activity listed in Table 4 occurs or an activity does not comply with the ASS SP, the works associated 
with the non-compliance should cease as soon as it is safe to do so with the site manager and 
environmental manager alerted immediately. The contingency measure employed to manage a non-
compliance activity will depend largely on the activity undertaken.  The relevant ASS Environmental 
Procedure presented in Appendix C to J of Attachment A11.2 are to be consulted for guidance.  
Specialist advice shall be sought in the event that a non-compliance activity is not thought to be 
contained within the ASS Environmental Procedures. 

�-�-�-�- .��������
.��������
.��������
.��������
����

10.1 VDP Documents 
~ Bonacci Water (2010).  Groundwater and Surface Water Management: Desalination Plant 

Construction Phase.  Bonacci Water Pty Ltd, Victoria, May 2010 (Bonacci, 2010). 

~ Department of Sustainability and Environment, Victorian Desalination Project Environment Effects 
Statement: Technical Appendix 37, Existing Site Conditions And Impacts and Risk Assessment: 
Geology, Geomorphology and Acid Sulfate Soils, N. Rosengren and C. Boyd, August 2008 (DSE, 
2008b). 
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~ Department of Sustainability and Environment, Victorian Desalination Project Environment Effects 
Statement: Technical Appendix 40, Existing Conditions Report: Impact Assessment Groundwater, 
GHD, Melbourne, Victoria, 2008 (DSE, 2008c). 

~ Golder (2010). Targeted Acid Sulfate Soil Assessment of Excavation Areas, Golder Associates Pty 
Ltd, Victoria, May 2010 (Golder, 2010a). 

~ Golder (2010). Baseline Acid Sulfate Soil Assessment Report, Golder Associates Pty Ltd, Victoria, 
2010 (Golder, 2010b). 

~ Golder (2010). Acid Sulfate Soil Risk Screening Matrix, Golder Associates Pty Ltd, Victoria, 2010 
(Golder, 2010c). 

~ Hale (2010).  Water Quality Assessment of Powlett River – Victorian Desalination Plant Groundwater 
and Surface Water Management. Jennifer Hale, Aquatic Ecological Consultant, June 2010 (Hale, 
2010). 

~ PBB (2010). Analysis of Impacts to Groundwater during Construction and Operation of the 
Desalination Plant, Parsons Brinckerhoff Beca Joint Venture, Victoria, February 2010 (PBB, 2010a). 

~ PBB (2010). Acid Sulfate Soil Assessment of the northern part of the Desalination Plant, Wonthaggi, 
Victoria, Parsons Brinckerhoff Beca Joint Venture, Victoria, February 2010 (PBB, 2010b). 

~ TDJV (2010). Attachment I11 – Acid Sulfate Soils Sub Plan, Thiess Degrémont Joint Venture, 
Victoria, May 2010 (TDJV, 2010). 

~ TDJV (2009). D&C Plant EMP (Reference: PL-TDV-PM-0-X-605-0011), Thiess Degrémont Joint 
Venture, Victoria, September 2009. (TDJV, 2009). 

10.2 Technical / legislative documents 
~ Environment Protection Authority (2009). Information Bulletin No. 655.1: Acid Sulfate Soil and Rock 

(EPA, 2009). 

~ Government of Victoria (2002).  State Environmental Protection Policy (Prevention and Management 
of Contamination of Land), Government Gazette, Victoria.  June 2002 (GoV, 2002). 

~ Government of Victoria (1999).  Industrial Waste Management Policy (Waste Acid Sulfate Soils), 
Government Gazette, Victoria.  September 1999 (GoV, 1999). 

~ Government of Victoria (1997).  State Environmental Protection Policy (Groundwaters of Victoria), 
Government Gazette, Victoria.  December 1997 (GoV, 1997). 

~ Government of Victoria (1988).  State Environmental Protection Policy (Waters of Victoria), 
Government Gazette, Victoria.  February 1988 (GoV, 1988). 

 

 

 

 

  



 

// TDV-0-EV-SB-0011.I11-02 

 

 

 

 

 

 

 

 

�����/0$1��2������/0$1��2������/0$1��2������/0$1��2�����3��3��3��3��4444����*�2 �0�1�50$1��*�2 �0�1�50$1��*�2 �0�1�50$1��*�2 �0�1�50$1��4444������1�.� ���1�.� ���1�.� ���1�.� �
0$�*6.$*���7 $0$�*6.$*���7 $0$�*6.$*���7 $0$�*6.$*���7 $����

 



 

D&C PGA EMP Attachment I11 – Air Quality Sub Plan 

 TDV-0-EV-SB-0011.I11-02 

 

# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

C3.1 Excavation of 
Undisturbed 
ASS 

17112,  

17115 

Materials tracking to be implemented to:  

Track all excavated ASS material from excavation source 
through to final resting place. 

Excavated ASS material to be transported by truck to the 
purpose-built lime treatment pad for neutralisation.  

The excavation schedule needs to be planned and volume 
to be excavated per day needs to be calculated to ensure 
there is sufficient area available to dry and treat excavated 
material immediately. 

Area Environment 
Manager and  Site 
Manager 

Construct ASS materials 
tracking records 

 

C3.2 Excavation of 
Undisturbed 
ASS 

17112,  

17115 

All pits and trenches that are excavated within Holocene 
alluvium shall be backfilled with treated and verified ASS or 
clean fill before the end of the working day. Where this is 
not feasible, exposed surfaces (walls and base) shall be 
treated with a lime application comprising a super-saturated 
lime slurry containing a 10% mixture of agricultural lime. 

Area Environment 
Manager and  Site 
Manager 

Construct ASS materials 
tracking records / 
Daily inspection 
records 

 

C3.3 Excavation of 
Undisturbed 
ASS 

17112, 

17114, 

17115 

Trenches should be dug in sections to limit the area of 
exposed walls requiring application of a super-saturated 
lime slurry at the end of each working day. 

Area Environment 
Manager and  Site 
Manager 

Construct ASS materials 
tracking records / 
Daily inspection 
records 

 

C3.4 Excavation of 
Undisturbed 
ASS 

17112, 
17115 

A super-saturated lime slurry (10% mixture; prepared using 
agricultural lime) shall be applied to any surface of 
excavated ASS soil remaining in stockpiles outside of the 
designated lime treatment pad for >18 hours (course 
textured) or >70 hours (medium and fine textured) in 
emergency situations. This shall be repeated 2-3 times daily 
to limit drying out.   

Area Environment 
Manager and  Site 
Manager 

Construct ASS materials 
tracking records / 
Daily inspection 
records 
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# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

C3.5 Excavation of 
Undisturbed 
ASS 

17112, 
17115 

Lime to be used shall be of high quality (i.e. 98% purity) and 
kept in a dry state. 

Area Environment 
Manager and  Site 
Manager 

Construct Purchasing records 
& Daily inspection 
records 

 

C3.6 Excavation of 
Undisturbed 
ASS 

17112, 
17115 

ASS spoil should be transported to the designated lime 
treatment pad in covered trucks when there is a potential to 
generate dust.  The trucks should be covered by a tarpaulin 
or other dust proof cover and sealed prior to transport. 

Area Environment 
Manager and  Site 
Manager 

Construct ASS materials 
tracking records 

 

C3.7 Excavation of 
Undisturbed 
ASS 

17112, 
17115 

A stockpile(s) of agricultural lime and hydrated lime will be 
kept well inside the site boundary and covered, where 
necessary to prevent nuisance dust, in volumes sufficient 
for predicted treatment works. This will allow all treatment to 
occur in a timely manner. The stockpile(s) will be 
replenished on an as required basis throughout excavation 
activities.  

Area Environment 
Manager and  Site 
Manager 

Construct Daily inspection 
records 

 

C3.8 Excavation of 
Undisturbed 
ASS 

17115 Staff shall be trained with the means for applying lime. Area Environment 
Manager and  Site 
Manager 

Construct ASS OH&SP 
Induction records 

 

C3.9 Excavation of 
Undisturbed 
ASS 

17115 Personnel working with ASS - shall be inducted to a site 
Occupational Health and Safety Plan.  As a minimum, 
personnel working with ASS shall wear gloves, long sleeved 
shirt, full length pants and safety footwear when handling 
untreated acid sulfate soil. Additional personal protective 
equipment may be required when working in the vicinity of 
an excavator and other mobile equipment.   

Area Environment 
Manager and  Site 
Manager 

Construct ASS OH&SP 
Induction records & 
site safety audits 
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# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

C3.10 Excavation of 
Undisturbed 
ASS 

17115 Personnel working with hydrated lime - shall be inducted to 
a site Occupational Health and Safety Plan.  As a minimum, 
protective clothing, including safety glasses, gloves, overalls 
and a respirator, should be worn when handling the 
hydrated lime. 

Area Environment 
Manager and  Site 
Manager 

Construct ASS OH&SP 
Induction records & 
site safety audits 
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# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

D3.1 Lime Treatment 
of ASS 

17112, 
17115 

All excavated ASS (AASS and PASS) will be placed within 
purpose-built lime treatment pads located at the southern 
end of the site (refer to Figure 3 in Attachment A11.2) for 
lime treatment according to the following rates which adopt 
a factor of safety of 3, unless otherwise specified (liming 
rates are also shown on Figure 2 in Attachment A11.2): 

Area A: >8 mAHD - No treatment with Agricultural lime 
required 

              <8 mAHD – 7.5 kg Aglime/m3 

 

Area B: >5 mAHD – No treatment with Agricultural lime 
required 

              <5 mAHD – 6 kg Aglime/m3 

 

Area C: >10.5 mAHD – No treatment with Agricultural lime  

                                      required 

              10.5-8 mAHD – 16.5 kg Aglime/m3 

              <8 mAHD – 7.5 kg Aglime/m3 

 

Area D: >8 mAHD – 6 kg Aglime/m3 

             8-6 mAHD – 15.0 kg Aglime/m3 

              <6 mAHD – 42.0 kg Aglime/m3 

 

Area E: No treatment with Agricultural lime required  

 

Area F: > 8 mAHD – 6 kg Aglime/m3 

             < 8 mAHD – 161 kg Aglime/m3   

Area Environment 
Manager and  Site 
Manager 

Construct ASS materials 
tracking records 
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# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

D3.2 Lime Treatment 
of ASS 

17112, 
17115 

The surface of the purpose built lime treatment pad will 
comprise a layer of compacted non-ASS clayey material 
(0.3m thick).  A ‘guard layer’ of limestone will be placed on 
the impermeable layer.  The calculated thickness of the 
‘guard layer’ is dependent on the height of material to be 
treated on the pad and will need to be assessed and should 
consist of a minimum 100 mm thickness of crushed 
limestone. The treatment pad will be bunded using low 
permeability fill material of sufficient height to enable to 
capture of potentially acidic waters/ run-off from the ASS 
and rainfall from a 1 in 10 year storm event. 

Area Environment 
Manager and  Site 
Manager 

Construct Design and 
construction 
records 

 

D3.3 Lime Treatment 
of ASS 

17112, 
17115 

The purpose-built lime treatment pad will comprise multiple 
cells or lots to enable lime treatment of the various texture 
types received as each texture type will require different 
lengths of time for drying.  

Area Environment 
Manager and  Site 
Manager 

Construct Design and 
construction 
records 

 

D3.4 Lime Treatment 
of ASS 

17112, 
17115 

ASS material shall be placed on top of the ‘guard layer’ in 
300 mm thick layers (or wind rows) to allow drying. 

Area Environment 
Manager and  Site 
Manager 

Construct ASS materials 
tracking records 

 

D3.5 Lime Treatment 
of ASS 

17112, 
17115 

Once the layer of ASS is sufficiently dry (the length of drying 
time will depend on the texture of the soil), agricultural lime 
will be applied to the ASS using physical or mechanical 
means, at the required liming treatment rate listed in Item 1.  
The treated soil will be stockpiled within the bunded 
treatment area until verification testing is undertaken. 

Area Environment 
Manager and  Site 
Manager 

Construct ASS materials 
tracking records 
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# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

D3.6 Lime Treatment 
of ASS 

17112, 
17115 

Fine-grained soils (e.g. sands) are to be treated within 18 
hours of excavation whilst medium to course-grained soils 
are to be treated within 70 hours.   Where delays occur due 
to climatic conditions materials must be stockpiled in secure 
bunded areas and treated as soon as practical. If 
unfavourable conditions are anticipated the excavation 
program should be reviewed to minimise the temporary 
stockpiling of untreated material  

Area Environment 
Manager and  Site 
Manager 

Construct ASS materials 
tracking records 

 

D3.7 Lime Treatment 
of ASS 

17112, 
17115 

Should the lime treatment area reach maximum capacity, 
short-term stockpiling of material to be lime treated may 
take place in areas of the site away from water bodies on 
guard layer of agricultural lime applied at a rate of 10 kg/m2.  
It is recommended that: 

coarse textured soils will not remain stockpiled for more 
than 18 hours, and 

medium and fine textured soils will not remain stockpiled for 
more than 70 hours. 

Area Environment 
Manager and  Site 
Manager 

Construct ASS materials 
tracking records 

 

D3.8 Lime Treatment 
of ASS 

17115 A super-saturated lime slurry (10 % mixture; prepared using 
agricultural lime) shall be applied to surface of excavated 
ASS soil remaining on site for >18 hours (course textured) 
or >70 hours (medium and fine textured) in emergency 
situations. This shall be repeated 2-3 times daily to limit 
drying out.   

Area Environment 
Manager and  Site 
Manager 

Construct ASS materials 
tracking records 

 

D3.9 Lime Treatment 
of ASS 

17115 Lime to be used shall be of high quality (i.e. 98% purity) and 
kept in a dry state. 

Area Environment 
Manager and  Site 
Manager 

Construct Purchasing records 
& Daily inspection 
records 
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# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

D3.10 Lime Treatment 
of ASS 

17115 A stockpile(s) of agricultural lime and hydrated lime will be 
kept well inside the site boundary and covered, where 
necessary to prevent nuisance dust, in volumes sufficient 
for predicted treatment works. This will allow all treatment to 
occur in a timely manner. The stockpile(s) will be 
replenished on an as required basis throughout excavation 
activities.  

Area Environment 
Manager and  Site 
Manager 

Construct Daily inspection 
records 

 

D3.11 Lime Treatment 
of ASS 

17112, 
17115 

Verification testing of lime treated spoil should be 
undertaken using the SPOCAS or ‘full’ Chromium test 
analysis at a rate of 1 test per 320 tonne of spoil (this 
equates to 1 test per 200 m3 using a bulk density of 1.6 
tonne/m3). 

Area Environment 
Manager and  Site 
Manager 

Construct ASS validation 
records / 

Certificates of 
laboratory analysis 

 

D3.12 Lime Treatment 
of ASS 

17112, 
17115 

15103 

The pH of water pooled in the treatment area shall be 
monitored and treated with a selected neutralising agent 
(e.g. hydrated lime [Ca(OH)2] to attain pH between 6.5 and 
8.5 prior to discharge).  

Area Environment 
Manager and  Site 
Manager 

Construct Daily inspection 
records 

 

D3.13 Lime Treatment 
of ASS 

17115 Should the lime treated material be placed within artificial 
dunes, install lime ‘guard layers’ under the toe of artificial 
dunes. The ‘guard layer’ shall be applied at a rate of 5 kg of 
agricultural lime/m2. The layers should extend 10 m from 
the toe of the batter towards the centre of the dune. 

Area Environment 
Manager and  Site 
Manager 

Construct ASS materials 
tracking records  & 
Design and 
construction 
records 

 

D3.14 Lime Treatment 
of ASS 

17115 Staff shall be trained with the means for applying lime and 
the required lime dosage rates. 

Area Environment 
Manager and  Site 
Manager 

Construct ASS OH&SP 
Induction records & 
site safety audits 
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# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

D3.15 Lime Treatment 
of ASS 

17115 Personnel working with ASS - shall be inducted to a site 
Occupational Health and Safety Plan.  As a minimum, 
personnel working with ASS shall wear gloves, long sleeved 
shirt, full length pants and safety footwear when handling 
untreated acid sulfate soil. Additional personal protective 
equipment may be required when working in the vicinity of 
an excavator and other mobile equipment.   

Area Environment 
Manager and  Site 
Manager 

Construct ASS OH&SP 
Induction records & 
site safety audits 

 

D3.16 Lime Treatment 
of ASS 

17115 Personnel working with hydrated lime - shall be inducted to 
a site Occupational Health and Safety Plan.  As minimum, 
protective clothing, including safety glasses, gloves, overalls 
and a respirator, should be worn when handling the 
hydrated lime. 

Area Environment 
Manager and  Site 
Manager 

Construct ASS OH&SP 
Induction records & 
site safety audits 

 

D6.4 Lime Treatment 
of ASS 

17112, 
17115 

In the event that the bund surrounding the lime treatment 
area is breached and water has not been released, the 
bund will be repaired to the specifications of the reviewed 
design. 

Area Environment 
Manager and  Site 
Manager 

Construct Daily Inspection 
Records 

 

D6.5 Lime Treatment 
of ASS 

17112, 
17115 

In the event that bund surrounding the lime treatment area 
is breached and water has been released, the Site 
Environmental Manager will be notified immediately; and a 
suitable temporary bund will be placed across the breach 
until repairs can be undertaken.  

Operations involving the direct disturbance (excavation) and 
placement of additional ASS soils within the treatment area 
will cease until specialist advice are sought and remedial 
action is taken. 

Area Environment 
Manager and  Site 
Manager 

Construct Daily Inspection 
Records 
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# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

E3.1 Management of 
Disturbed ASS 

17112, 
17114 

Undertake an ASS assessment of the suspect mounds in 
accordance with the EPA guidelines (Information Bulletin 
665.1) to determine whether the Net Acidity of the soil 
exceeds the soil Action Criteria. If so, determine the 
required liming rates.  

Area Environment 
Manager and  Site 
Manager 

Construct ASS materials 
tracking records  & 

Golder Associates 
Report no. 
107613033-012-R-
Rev0 

 

E3.3 Management of 
Disturbed ASS 

17112, 
17115 

Materials tracking to be implemented to:  

Identify the original source location of the ASS material 
placed within the artificial dunes.  

Track all excavated ASS material from excavation source 
through to final resting place. 

Excavated ASS material to be transported by truck to the 
purpose-built lime treatment pad for neutralisation.  

The excavation schedule needs to be planned and volume 
to be excavated per day needs to be calculated to ensure 
there is sufficient area available to dry and treat excavated 
material immediately. 

Area Environment 
Manager and  Site 
Manager 

Construct ASS materials 
tracking records 

 

E3.4 Management of 
Disturbed ASS 

17112, 
17115 

The lime treatment pad for treating ASS detected in the 
artificial dunes will be constructed as per Appendix D3 
(Items 4-7) in Attachment I11.2.  Lime treatment shall take 
place as per Appendix D3 (Items 8-13) in Attachment I11.2. 

Area Environment 
Manager and  Site 
Manager 

Construct Design and 
construction 
records 
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# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

E3.5 Management of 
Disturbed ASS 

17112, 
17115 

Verification testing of lime treated spoil should be 
undertaken using the SPOCAS or ‘full’ Chromium test 
analysis at a rate of 1 test per 320 tonne of spoil (this 
equates to 1 test per 200 m3 using a bulk density of 1.6 
tonne/m3). 

Area Environment 
Manager and  Site 
Manager 

Construct ASS validation 
records / 

Certificates of 
laboratory analysis 

 

E3.6 Management of 
Disturbed ASS 

17115 Should the lime treated material be placed within artificial 
dunes, install lime ‘guard layers’ under the toe of artificial 
dunes. The ‘guard layer’ shall be applied at a rate of 5 kg of 
agricultural lime/m2. The layers should extend 10 m from 
the toe of the batter towards the centre of the dune. 

Area Environment 
Manager and  Site 
Manager 

Construct ASS materials 
tracking records  & 
Design and 
construction 
records 

 

E3.7 Management of 
Disturbed ASS 

17115 Staff shall be trained with the means for applying lime and 
the required lime dosage rates. 

Area Environment 
Manager and  Site 
Manager 

Construct ASS OH&SP 
Induction records & 
site safety audits 

 

E3.8 Management of 
Disturbed ASS 

17112, 

17115 

Personnel working with ASS shall be inducted to a site 
Occupational Health and Safety Plan.  As a minimum, 
personnel working with ASS shall wear gloves, long sleeved 
shirt, full length pants and safety footwear when handling 
untreated acid sulfate soil. Additional personal protective 
equipment may be required when working in the vicinity of 
an excavator and other mobile equipment.   

Area Environment 
Manager and  Site 
Manager 

Construct ASS OH&SP 
Induction records & 
site safety audits 

 

E3.9 Management of 
Disturbed ASS 

17112, 

17115 

All building structures that penetrate ASS materials should 
comprise suitable corrosion resistant properties as per the 
relevant Australian Standard (e.g. AS 2159). 

Area Environment 
Manager and  Site 
Manager 

Design / 
Construct 

Design and 
construction 
records 
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# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

E6.4 Management of 
Disturbed ASS 

17112, 

17115 

If the final placement of a significant volume of excavated 
ASS material (>1000m3) cannot be located, stop works and 
review the ASS materials tracking documentation. 

Area Environment 
Manager and  Site 
Manager 

Construct ASS materials 
tracking records 

 

F3.1 Management of 
Groundwater 
Pumping  

17112, 

17114, 

17115 

Install additional monitoring wells within Holocene alluvium 
in Terrain Unit 2 (Terrace B, C and D) prior to disturbance of 
ASS (i.e. as soon as practical). 

Area Environment 
Manager and  Site 
Manager 

Construct Golder Associates 
Report no. 
107613033-012-R-
Rev0 

 

F3.2 Management of 
Groundwater 
Pumping  

17112, 

17114, 

17115 

15103 

Undertake a baseline assessment of groundwater quality 
with respect to ASS parameters at the new well locations 
and at the two existing wells that are screened within the 
overburden aquifer within the alluvium (DP-BH 26 and DP-
BH 29).  Three rounds of baseline ASS groundwater 
collection are to be undertaken prior to the disturbance of 
ASS at the site (i.e. as soon as practical).  The rounds 
should be separated by a minimum of two weeks. Analytes 
are to include pH, EC, DO, dissolved Fe, Al and Mn, total 
Fe, colour, total alkalinity, total acidity, Ca, Mg, Cl  and SO4.  
Monitoring of groundwater quality and depth will be carried 
out in compliance with Attachment I9 Water Quality and 
Erosion Management Sub-Plan (TDV-0-EV-SB-0011.I9-00). 

Area Environment 
Manager and  Site 
Manager 

Construct Golder Associates 
Report no. 
107613033-012-R-
Rev0 

 

F3.3 Management of 
Groundwater 
Pumping  

17115 Derive a baseline range of values for ASS parameters from 
groundwater data collected during the baseline assessment.   

Area Environment 
Manager and  Site 
Manager 

Construct Golder Associates 
Report no. 
107613033-012-R-
Rev0 
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# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

F3.4 Management of 
Groundwater 
Pumping  

17114, 

17115 

At each of the new monitoring wells and at existing wells 
(DP-BH 26 and DP-BH 29) measure baseline depth to 
groundwater level.  Undertake at least 5 monitoring events. 
- Groundwater sampling is to be conducted by a suitably 
experienced and qualified person. 

Area Environment 
Manager and  Site 
Manager 

Construct Golder Associates 
Report no. 
107613033-012-R-
Rev0 

 

F3.5 Management of 
Groundwater 
Pumping  

17112, 
17114 

Groundwater sampling is to be conducted by a suitably 
experienced and qualified person. 

Area Environment 
Manager and  Site 
Manager 

Construct Records of 
contractor 
engagement 

 

F3.6 Management of 
Groundwater 
Pumping  

17112, 
17115 

Staff handling potentially acidic groundwater shall be 
inducted to a site Occupational Health and Safety Plan.  As 
a minimum, staff shall wear gloves, long sleeved shirt and 
full length pants conducting groundwater sampling. 
Additional personal protective equipment may be required 
when working in the vicinity of an excavator and other 
mobile equipment.   

Area Environment 
Manager and  Site 
Manager 

Construct ASS OH&SP 
Induction records & 
site safety audits 

 

F3.7 Management of 
Groundwater 
Pumping  

17112, 
17115 

Develop a method for neutralizing the additional acidity 
caused by dewatering ASS.  This may include constructing 
lime-filled interception trenches or Anoxic Limestone Drains 
(ALDs) along the northern and eastern edges of the site to 
intercept and neutralize acid water migrating offsite towards 
Powlett River.   

Area Environment 
Manager and  Site 
Manager 

Design, 
Construct 

Golder Associates 
Report no. 
107613033-012-R-
Rev0 

Design and 
construction 
records 
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# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

F3.8 Management of 
Groundwater 
Pumping  

17112, 
17115 

If trenches are deemed the most suitable method of 
neutralizing groundwater acidity, the alignment of the 
interception trench will need to be investigated for ASS so 
that soil excavated during construction of the trench can be 
adequately neutralised.  Lime treatment and verification of 
the soil excavated during the construction of the interception 
trench will need to undertaken in accordance to 
Appendix D3 (Items 4-14) in Attachment I11.2. 

Area Environment 
Manager and  Site 
Manager 

Design, 
Construct 

Golder Associates 
Report no. 
107613033-012-R-
Rev0 

 

F3.9 Management of 
Groundwater 
Pumping  

17112, 
17115 

All building structures that penetrate ASS affected soils or 
groundwater should comprise suitable corrosion resistant 
properties as per the relevant Australian Standard (e.g. AS 
2159). 

Area Environment 
Manager and  Site 
Manager 

Design, 
Construct 

Design and 
construction 
records 

 

G3.1 Management of 
Artificial Dune 
Placement 

17114 

17115 

Install additional monitoring wells within Holocene alluvium 
in Terrain Unit 2 (Terrace B, C and D) prior to disturbance of 
ASS (i.e. as soon as practical). 

Area Environment 
Manager and  Site 
Manager 

Construct Golder Associates 
Report no. 
107613033-012-R-
Rev0 
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# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

G3.2 Management of 
Artificial Dune 
Placement 

17114, 

17115 

15103 

Undertake a baseline assessment of groundwater quality 
with respect to ASS parameters at the new well locations 
and at the two existing wells that are screened within the 
overburden aquifer within the alluvium (DP-BH 26 and DP-
BH 29).  Three rounds of baseline ASS groundwater 
collection are to be completed prior to the disturbance of 
ASS at the site.  The rounds should be separated by a 
minimum of two weeks. Analytes are to include pH, EC, DO, 
dissolved Fe, Al and Mn, total Fe, colour, total alkalinity, 
total acidity, Ca, Mg, Cl  and SO4.   Monitoring of 
groundwater quality and depth will be carried out in 
compliance with Attachment I9 Water Quality and Erosion 
Management Sub-Plan (TDV-0-EV-SB-0011.I9-00).  

Area Environment 
Manager and  Site 
Manager 

Construct Golder Associates 
Report no. 
107613033-012-R-
Rev0 

 

G3.3 Management of 
Artificial Dune 
Placement 

17115 

15103 

Derive a baseline range of values for ASS parameters from 
groundwater data collected during the baseline assessment.   

Area Environment 
Manager and  Site 
Manager 

Construct Golder Associates 
Report no. 
107613033-012-R-
Rev0 

 

G3.4 Management of 
Artificial Dune 
Placement 

17115 At each new monitoring wells and at existing wells  (DP-BH 
26 and DP-BH 29) measure baseline depth to groundwater 
level.  Undertake at least 5 monitoring events.  

Area Environment 
Manager and  Site 
Manager 

Construct Golder Associates 
Report no. 
107613033-012-R-
Rev0 

 

G3.5 Management of 
Artificial Dune 
Placement 

17112, 
17115 

Groundwater sampling is to be conducted by a suitably 
experienced and qualified person. 

Area Environment 
Manager and  Site 
Manager 

Construct Golder Associates 
Report no. 
107613033-012-R-
Rev0 
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# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

G3.6 Management of 
Artificial Dune 
Placement 

17112, 
17115 

Staff handling potentially acidic groundwater shall be 
inducted to a site Occupational Health and Safety Plan.  As 
a minimum, staff shall wear gloves, long sleeved shirt and 
full length pants conducting groundwater sampling. 
Additional personal protective equipment may be required 
when working in the vicinity of an excavator and other 
mobile equipment.   

Area Environment 
Manager and  Site 
Manager 

Construct ASS OH&SP 
Induction records & 
site safety audits 

 

G3.7 Management of 
Artificial Dune 
Placement 

17112, 
17115 

Develop a method for neutralizing the additional acidity 
caused by dewatering ASS.  This may include constructing 
lime-filled interception trenches or Anoxic Limestone Drains 
(ALDs) along the northern and eastern edges of the site to 
intercept and neutralize acid water migrating offsite towards 
Powlett River.   

Area Environment 
Manager and  Site 
Manager 

Design, 
Construct 

Golder Associates 
Report no. 
107613033-012-R-
Rev0 

Design and 
construction 
records 

 

G3.8 Management of 
Artificial Dune 
Placement 

17112, 
17115 

If trenches are deemed the most suitable method of 
neutralizing groundwater acidity, the alignment of the 
interception trench will need to be investigated for ASS so 
that soil excavated during construction of the trench can be 
adequately neutralised.  Lime treatment and verification of 
the soil excavated during the construction of the interception 
trench will need to undertaken in accordance to 
Appendix D3 (Items 4-14) in Attachment I11.2. 

Area Environment 
Manager and  Site 
Manager 

Design, 
Construct 

Golder Associates 
Report no. 
107613033-012-R-
Rev0 

 

G3.9 Management of 
Artificial Dune 
Placement 

17112, 
17115 

All building structures that penetrate ASS affected soils or 
groundwater should comprise suitable corrosion resistant 
properties as per the relevant Australian Standard (e.g. AS 
2159). 

Area Environment 
Manager and  Site 
Manager 

Design, 
Construct 

Design and 
construction 
records 
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# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

H3.1 Placement of 
ASS in the Box 
Cut 

17112, 
17115 

All soil to be placed within the Box Cut must be treated 
according to the liming rates shown on Figure 2 in 
Attachment 11.2 and the lime treatment procedures 
described in Appendix C in Attachment 11.2. 

Area Environment 
Manager and  Site 
Manager 

Construct ASS materials 
tracking records 

 

H3.2 Placement of 
ASS in the Box 
Cut 

17112, 
17115 

Only material that has ‘passed’ verification can be placed 
within the Box Cut. 

Area Environment 
Manager and  Site 
Manager 

Construct Design and 
construction 
records 

 

H3.3 Placement of 
ASS in the Box 
Cut 

17112, 
17115 

Corrosion resistant concrete and other materials shall be 
used in the construction of the Box Cut.  

Area Environment 
Manager and  Site 
Manager 

Design, 
Construct 

Design Inspection 
records 

 

H3.4 Placement of 
ASS in the Box 
Cut 

17112, 
17115 

The Box Cut should be prepared and maintained with 
sufficient depth of water over surface to ensure the placed 
sediments are maintained in an anoxic environment in 
perpetuity. 

Area Environment 
Manager and  Site 
Manager 

Construct Design and 
construction 
records 

Golder Associates 
Report no. 
107613033-012-R-
Rev0 

 

H3.5 Placement of 
ASS in the Box 
Cut 

17114, 

17115 

Install additional monitoring wells within Holocene alluvium 
in Terrain Unit 2 (Terrace B, C and D) prior to disturbance of 
ASS. 

Area Environment 
Manager and  Site 
Manager 

Construct Golder Associates 
Report no. 
107613033-012-R-
Rev0 
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# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

H3.6 Placement of 
ASS in the Box 
Cut 

17112,  

17114, 

17115, 

15103 

 

Undertake a baseline assessment of groundwater quality 
with respect to ASS parameters at the new well locations 
and at the two existing wells that are screened within the 
Overburden aquifer within the alluvium (DP-BH 26 and DP-
BH 29).  Three rounds of baseline ASS groundwater 
collection are to be completed prior to the disturbance of 
ASS at the site.  The rounds should be separated by a 
minimum of two weeks. Analytes are to include pH, EC, DO, 
dissolved Fe, Al and Mn, total Fe, colour, total alkalinity, 
total acidity, Ca, Mg, Cl  and SO4.   Monitoring of 
groundwater quality and depth will be carried out in 
compliance with Attachment I9 Water Quality and Erosion 
Management Sub-Plan (TDV-0-EV-SB-0011.I9-00).  

Area Environment 
Manager and  Site 
Manager 

Construct Golder Associates 
Report no. 
107613033-012-R-
Rev0 

 

H3.7 Placement of 
ASS in the Box 
Cut 

17112, 

17115, 

15103 

Derive a baseline range of values for ASS parameters from 
groundwater data collected during the baseline assessment.   

Area Environment 
Manager and  Site 
Manager 

Construct Golder Associates 
Report no. 
107613033-012-R-
Rev0 

 

H3.8 Placement of 
ASS in the Box 
Cut 

17112, 
17115 

All building structures that penetrate ASS affected soils or 
groundwater should comprise suitable corrosion resistant 
properties as per the relevant Australian Standard (e.g. AS 
2159). 

Area Environment 
Manager and  Site 
Manager 

Construct Design and 
construction 
records 

 

 

I3.1 Surface Water 
Management 

17112, 
17115 

Line the surface of any storm water runoff containment 
areas with limestone. 

Area Environment 
Manager and  Site 
Manager 

Construct Design and 
construction 
records 
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# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

I3.2 Surface Water 
Management 

17112, 
17115 

Install a leachate collection and treatment system 
comprising a water retention sump / basin to contain run-off 
and seepage in all ASS containment areas. 

Area Environment 
Manager and  Site 
Manager 

Construct Design and 
construction 
records 

 

I3.3 Surface Water 
Management 

17112, 
17115 

Any sumps on site are to be lined with heavy duty plastic 
liner/sheeting and contain a layer of coarse limestone. 

Area Environment 
Manager and  Site 
Manager 

Design, 
Construct 

Design and 
construction 
records 

 

I3.4 Surface Water 
Management 

17112, 
17115, 

15103 

Should significant volumes of water become ponded in the 
bunded treatment area (e.g. > 50 litres), water monitoring 
and when required, treatment, shall be undertaken prior to 
discharge. Treatment shall involve the application of 
hydrated lime (in small amounts to avoid ‘over-dosing’) until 
the pH is between 6.5 and 8.5 and other performance 
indicators are met.  The water will then be suitable for 
discharge. Where possible, lime shall be used in a powder 
form to avoid the risk of ‘over-dosing’. 

Area Environment 
Manager and  Site 
Manager 

Construct Daily Inspection 
Records / 
Stormwater 
monitoring records 

 

I3.5 Surface Water 
Management 

17112, 
17115, 

15103 

Following severe weather conditions, conduct pH and EC 
monitoring of water within containment areas to assess 
environmental impact.   Undertake remedial action as 
necessary. 

Area Environment 
Manager and  Site 
Manager 

Construct Daily inspection 
records / 
Stormwater 
monitoring records 
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# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

I3.6 Surface Water 
Management 

17112, 
17115, 

15103 

The pH of the seepage water, groundwater and run-in in the 
excavation pits and trenches will be monitored and, if 
needed, dosed locally in-situ using diluted hydrated lime 
until the pH is between 6.5 and 8.5 and all other 
performance limits are met prior to discharge or to 
transferral between excavation pits. Small quantities of the 
neutralising agent shall be used and the pH shall be 
regularly monitored during lime addition to limit the risk of 
over dosing. 

Area Environment 
Manager and  Site 
Manager 

Construct Daily inspection 
records / 
Stormwater and 
groundwater 
monitoring records 

 

I3.7 Surface Water 
Management 

17112, 
17115 

Sufficient quantities of the chosen water neutralising agent 
(e.g. hydrated lime) shall be kept on-site in a dry state (e.g. 
locked in a shed).  

Area Environment 
Manager and  Site 
Manager 

Construct Daily inspection 
records 

 

I3.8 Surface Water 
Management 

17112, 
17115, 

15103 

Stormwater shall be managed in accordance with EPA 
Publication 275 (May 1991) “Construction techniques for 
Sediment Pollution Control”. 

Area Environment 
Manager and  Site 
Manager 

Construct Stormwater 
monitoring records 

 

I3.9 Surface Water 
Management 

17112, 
17115 

A flocculent (e.g. gypsum) can be added to the water in the 
excavation pit to settle out suspended solids.   

Area Environment 
Manager and  Site 
Manager 

Construct Stormwater 
monitoring records 

 

I3.10 Surface Water 
Management 

17112, 
17115 

Stockpiles shall be designed to prevent run-off and erosion.   Area Environment 
Manager and  Site 
Manager 

Construct Design inspection 
records 
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# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

I3.11 Surface Water 
Management 

17115 Personnel working with hydrated lime - shall be inducted to 
a site Occupational Health and Safety Plan.  As minimum, 
protective clothing, including safety glasses, gloves, overalls 
and a respirator, should be worn when handling the 
hydrated lime. 

Area Environment 
Manager and  Site 
Manager 

Construct ASS OH&SP 
induction records & 
site safety audits 

 

I3.12 Surface Water 
Management 

17112, 
17115 

All building structures that penetrate ASS affected soils or 
groundwater should comprise suitable corrosion resistant 
properties as per the relevant Australian Standard (e.g. AS 
2159). 

Area Environment 
Manager and  Site 
Manager 

Construct Design and 
construction 
records 

 

J3.1 Receiving 
Water 
Management 

17114, 

17115 

15103 

Three rounds of baseline surface water monitoring shall be 
undertaken at sensitive surface water receiving bodies (i.e. 
natural marsh areas) located within 200m of the site prior to 
the commencement of development works in order to 
establish baseline ranges and determine performance limits 
for ASS parameters. The rounds should be separated by a 
minimum of two weeks. 

Area Environment 
Manager and  Site 
Manager 

Construct Golder Associates 
Report no. 
107613033-012-R-
Rev0 

 

J3.2 Receiving 
Water 
Management 

17115 

15103 

Derive a baseline range of values for ASS parameters from 
surface water data collected during the baseline 
assessment.   

Area Environment 
Manager 
and  Site 
Manager 

Construct Golder Associates 
Report no. 
10761303
3-012-R-
Rev0 

 

J3.3 Receiving 
Water 
Management 

17112, 
17115 

Surface water sampling is to be conducted by a suitably 
experienced and qualified person. 

Area Environment 
Manager and  Site 
Manager 

Construct Golder Associates 
Report no. 
107613033-012-R-
Rev0 
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* The Responsibilities column refers in many cases to senior positions within the project organisation, due to the changing nature of project teams.  In practice 
some responsibilities may be delegated by the person nominated. 
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Reference to Section 6 of the Industrial Waste Management Policy (Waste Acid Sulfate Soil) in relation to 
the Acid Sulfate Soil Sub-Plan is discussed in Table 1 below. 

 

Table 1: Summary of Minimum Operating Conditions for an Environmental Management Plan (EMP) - 
Acid Sulfate Soils as per Victoria's IWMP (Waste Acid Sulfate Soils) August 1999 

 

  

Part EMP Operating Conditions 
EMP Operating Conditions 

Considered Where found in report 

A The occupier's environmental objectives, including all legal 
requirements Yes Section 1 

Section 3 

B 

A description of the premises, including the name and 
address of the occupier, the location of the premises, and 
the physical characteristics of the premises and adjacent 
elements or segments of the environment. 

Yes Section 1 
Section 2 

C Existing and potential uses of the premises and adjacent 
elements or segments of the environment. Yes Section 1 

Section 2 

D A description of the type of activities to be undertaken at the 
premise Yes Section 2 

E 

A description of waste which may be generated, stored, 
treated, transported, reproduced, reused, disposed of or 
otherwise handled at the premises, including physical 
characteristics of the waste and hazards associated with 
those characteristics. 

 
Yes Section 1.3 

F An assessment of the risk of adverse impacts upon the 
beneficial uses of environment. Yes Section 4 

Appendix B 

G Management arrangements and operating conditions 
designed to meet the environmental objectives. Yes Section 5 

H A monitoring program to demonstrate compliance with 
operating conditions and environmental objectives  Yes Appendix C to J 

I Contingency arrangements Yes Appendix C to J 

J Reporting requirements Yes Appendix C to J 

K The responsibilities of all relevant parties Yes Appendix C to J 

L Requirements for review of the plan Yes Section 7 
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Glossary 

AASS Actual Acid Sulfate Soil 

AHD Australian Height Datum 

ALD Anoxic Limestone Drain 

ASS Acid Sulfate Soil 

ASS SP Acid Sulfate Soil Sub-Plan Version 2 

CPSS Certified Practicing Soil Scientist 

D&C Design and Construct 

DMPF Dual Media Process Filter 

EC Electrical Conductivity 

EMP Environmental Management Plan 

EPA Environment Protection Authority  

LSS Lime Storage and Saturation 

IWMP  Industrial Waste Management Policy  

IWMP (WASS) Industrial Waste Management Policy (Waste Acid Sulfate Soils), 

mAHD Metres Australian Height Datum 

mBGL Metres Below Ground Level 

NATA National Association of Testing Authorities 

PASS Potential Acid Sulfate Soil 

PBB Parsons Brinckerhoff Beca Joint Venture 

pHF Field pH 

pHFOX Field Oxidised pH  

RO Reverse Osmosis 

RSM Risk Screening Matrix 

SCR Chromium Reducible Sulphur 

SEPP State Environment Protection Policy 

SPOCAS Suspension Peroxide Oxidation Combined Acidity and Sulfate 

SPOS Peroxide Oxidisable Sulphur 

TDJV Thiess Degrémont Joint Venture  

TPS Transfer Pump Station 

VDP Victorian Desalination Project 
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3.3 Site Performance Requirements 
Site specific performance requirements have been set for the project.  These relate to achieving TDJV’s 
objectives discussed in Section 1.0 and are included within the D&C EMP (TDJV, 2009).  

Specific environmental quality targets have been previously defined under performance requirements within 
the TDJV Environmental Compliance Tracker (RG-TDV-EN-0-X-000-0001-C-02) and state the water quality 
parameters acceptable for discharge in the area (as per SEPP (WoV)).   

TDJV have indicated that the water quality parameters currently stated within the TDJV Environmental 
Compliance Tracker will be superseded by suitable water quality targets, based on an assessment of the 
typical background levels for the Lower Powlett River and its associated tributaries, these targets will be 
agreed with EPA.   

The SEPP (WoV) sets the objectives for water quality in Victoria.  Background levels of water quality in the 
Lower Powlett River and associated tributaries are typically outside of these objectives (Bonacci Water 2010; 
Hale 2010).  Part 5 of SEPP (WoV) Schedule F8 indicates that for cases where background water quality is 
outside the SEPP objective, maintenance of the background level becomes the objective. Controls outlined 
in Section 6 of this sub plan are in place to prevent the need to discharge water from Plant site activities to 
adjoining waterways.  Should excess water be encountered and the need to discharge water arises, all water 
to be discharged must meet acceptable quality standards. 

 

3.4 Acid Sulfate Soil Action Criteria 
The Victorian EPA published the IWMP (WASS) by Government Gazette in 1999 which provides specific 
guidance on the identification, assessment and management of Acid Sulfate Soils (GoV, 1999).  A summary 
of key aspects of this IWMP (WASS) are presented in EPA Information Bulletin 655.1 “Acid Sulfate Soil and 
Rock” (EPA, 2009), which is summarised below. 

The ASS Action Criteria adopted by the Victorian EPA are based on three broad soil texture categories, 
which are primarily related to the clay content of the soil.  Materials exceeding the Action Criteria presented 
in Appendix A are classified as acid sulfate soils.  The estimated volume of acid sulfate materials to be 
excavated is expected to be greater than 1000 tonnes and as a result the criterion of 0.03 %S oxidisable 
sulfur is applicable.   A discussion of the Action Criteria is included in Appendix A.   

 

4.0 RISK ASSESSMENT 
A Risk Screening Matrix (RSM) was prepared by Golder Associates (Golder, 2010c).  The purpose of this 
RSM was to undertake a qualitative review of the potential risks to the environment presented by ASS during 
both the construction and operational phases of the project and provide recommendations for mitigating 
potential environmental risks associated with the ASS disturbance.  The RSM is attached in Appendix B. 

This RSM was developed based on a review of the “draft” baseline ASS assessment (Golder 2010b).  The 
qualitative review of the potential risks to the environment presented by ASS during both the construction 
and operational phases of the project concluded that given the broad presence of ASS across the site, a 
number of activities associated with the construction and on-going operation of the Plant pose a risk to the 
environment.   

An assessment of risk (after management procedures are taken into account) to each of the existing or likely 
beneficial uses of the land and groundwater at the site is provided in section 4.1 and 4.2 respectively.  The 
successful implementation of the proposed management procedures are expected to result in the protection 
of the beneficial uses considered to be existing and applicable for the site.  
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4.1 Risk to Beneficial Uses (Land) 
Maintenance of (Highly Modified) Ecosystems 
Construction and operational activities that may result in the generation of acid leachate and the 
‘overshooting’ or ‘undershooting’ (caused by application of too much or too little lime during treatment) of soil 
pH levels have the potential to cause impacts to the beneficial use of land for the maintenance of 
ecosystems such as loss of soil structure or limiting plant growth.  Given the industrial setting of the site the 
current vegetation cover is limited.  The recommended actions adopted in this ASS SP (see Section 5.4) will 
minimise the potential for the generation of acid leachate and ensure the appropriate treatment of ASS.  The 
recommended actions are based on the ASS Action Criteria that protect the beneficial use of land 
“maintenance of ecosystems”.  Therefore the risk to the beneficial use of land for the maintenance of 
ecosystems is considered to be low after the adoption of recommended actions.  

The risks to the beneficial use of land, maintenance of ecosystems (highly modified) are considered low 
subject to the successful implementation of this ASS SP. 

 
Human Health  
Construction and operational activities that may result in the generation of acid leachate and the 
‘undershooting’ of soil pH levels have the potential to cause impacts to human health such as industrial 
dermatitis if there is direct handling or skin contact with acid soils.  The recommended actions in this ASS SP 
(see Section 5.4) will minimise the potential for direct contact with acid soils as well as the generation of acid 
leachate and will ensure the appropriate treatment of ASS.  The recommended actions are based on the 
ASS Action Criteria that protect the beneficial use of land “human health”. Therefore the risk to human health 
is considered to be low after the adoption of recommended actions. 

The risks to the beneficial use of land, human health are considered low subject to the successful 
implementation of this ASS SP. 

 
Buildings and Structures 
Construction and operational activities that may result in the generation of acid leachate, lower the 
groundwater table and the ‘overshooting’ of soil pH levels have the potential to cause corrosion of buildings 
and structures.  The recommended actions in this ASS SP (see Section 5.4) will minimise the potential for 
the generation of acid leachate, will ensure that, where appropriate, corrosion resistant materials will be used 
in footings and other structures that may intercept natural saturated subsurface materials, that groundwater 
levels are monitored and the appropriate treatment of ASS is undertaken.  The recommended actions are 
based on the ASS Action Criteria that are generally protective of the beneficial use of land “buildings and 
structures”. Therefore the risk to the beneficial use of land for buildings and structures is considered to be 
low after the adoption of recommended actions. 

The risks to the beneficial use of land, buildings and structures, are considered low  subject to the successful 
implementation of this ASS SP. 

 
Aesthetics 
Construction and operational activities that may result in the generation of acid leachate will have the 
potential to impact on the beneficial use of land of aesthetics.  The recommended actions in this EMP (see 
Section 5.4) will minimise the potential for the generation of acid leachate and are based on the ASS Action 
Criteria that will protect the beneficial use of aesthetics. 
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3) Prevent oxidation 

4) Treat to reduce or neutralise acidity 

5) Offsite reuse or disposal 

This ASS SP recognises that the project is in an advanced stage and that ‘avoiding’ the disturbance of ASS 
is impractical, even though ‘avoidance’ is invariably the preferred risk management strategy.  The majority of 
the proposed ASS excavation works have been completed and pumping of groundwater is well underway to 
facilitate the construction of the Box Cut, therefore, the second preferred risk management strategy of 
‘minimising disturbance’ of ASS is also impractical.   

Some of the excavated ASS is being considered for sub-aqueous placement within the Box Cut, which is 
consistent with the third risk management strategy of ‘preventing  oxidation’ of potential ASS; however, given 
that the excavated soil will be stockpiled at the site until the Box Cut is completed (i.e. > 8 months), all soil 
destined for use as backfill for the Box Cut is likely to oxidise and hence will be neutralised, according to 
predetermined liming rates, using agricultural lime (incorporating a factor of safety of 3). 

Groundwater modelling by others (PBB, 2010a) has indicated that pumping of groundwater for the 
construction of the Box Cut will result in groundwater drawdown which will in turn result in the dewatering 
and subsequent potential oxidation of in-situ PASS.  Therefore, the third preferred risk management strategy 
of ‘preventing oxidation’ from alteration to the existing groundwater table is also impractical.   

The prime risk management strategy that will be adopted at the site will be risk management strategy four, 
‘treat to reduce or neutralise acidity’.  With respect to treatment of ASS, a number of neutralising agents 
have been considered.  Agricultural lime (CaCO3) was selected as it is commonly used in the treatment of 
ASS, is readily accessible due to it being commonly found in nature and is the safest of all neutralising 
reagents to handle.  In addition, there are no storage requirements (apart from minimising generation of lime 
dust) and accidental overloading will not lead to serious environmental impacts to receiving water bodies 
because the dissolution of carbonates raises the pH of the water to a theoretical maximum of 7.5 pH units.   

It is also proposed to utilise risk management strategy four to manage the acidity produced from modifying 
the natural groundwater table.  Both ‘active’ and ‘passive’ management options are proposed for neutralising 
acidity produced1 : 

1) Active: Injection of alkaline water into the groundwater system at various locations within the Holocene 
alluvium; and 

6) Passive: Installation of lime interception trench or Anoxic Limestone Drain. 

Active injection of alkaline material will require preparing an alkaline solution (using a neutralising agent such 
as hydrated lime) that is then injected, via spear points, into the groundwater system.  The disadvantage is 
that the solution would need to be de-oxygenated prior to injection to avoid further oxidation of in-situ PASS 
material.  Also, oxidation products may form near and around the tip of the spear point, hindering the 
movement of alkaline material through the soil profile.  In addition, as the alteration to the water table is 
expected to be permanent, injection may need to occur on a regular basis over the lifetime of the Plant. 

Based on the information available at the time of preparing this ASS SP, a more practical measure is to 
implement a passive treatment technique such as the installation of lime interception trench (or Anoxic 
Limestone Drain) that will intercept and neutralise the groundwater as it moves off site.  The lime trench 
would need to be designed to ensure that sufficient lime is placed within the trench to neutralise the acidity 
expected to be generated.   Lime trenches work best when handling low influent flow rates and influent 
waters with low concentrations of iron and aluminium to minimise armouring of limestone and clogging of 
limestone pore spaces.  Further assessment of groundwater quality is therefore required in order to ascertain 
whether this method will be suitable for implementation at the site.  Also to be considered are the practical 

                                                      
1 Active systems rely on the continuous addition of an alkaline reagent either natural, by-product or manufactured whilst passive treatment techniques are designed to treat acidic 
water via naturally occurring chemical and biological processes. 
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issues associated with constructing slot trenches in collapsing sands (which were encountered in the shallow 
surface soil profile during the ASS investigation). 

No treated ASS will be sent off site for disposal or re-use.  All treated ASS will be used on-site, either to fill 
the Box Cut or to create artificial dunes.  Results from kinetic leach trials on treated and untreated ASS of 
different soil textures could be used to assist in assessing final placement locations of treated soil. 
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Action 2: Surface Water Management.  
Ensure that systems are set-up for the treatment of on-site surface waters collected in containment areas 
prior to discharge. This will require that appropriate chemicals are stored on site and that personnel are 
trained in administering those chemicals without ‘over-dosing’ the water.  Refer to Appendix I for 
management measures relating to the surface water quality.   

Action 3: Assessment of Artificial Dunes.  
Indentify which artificial dunes may contain ASS.  Refer to available material tracking documentation to 
assess the source location of material used in each dune and whether the source location corresponds with 
areas identified as containing ASS. If ASS is suspected, undertake testing of the dunes, in accordance with 
EPA Information Bulletin 655.1 (IWRG Guidelines) (EPA, 2009), to confirm the presence or absence of ASS.  
Refer to Appendix E for the management measures required for disturbed ASS. 

Action 4: Baseline Water Quality Assessment.  
Undertake a baseline assessment of groundwater quality and receiving water quality with respect to ASS 
parameters.  The test results will not indicate pre-construction water quality, as some impact to water quality 
may have already occurred, but the results will enable the formation of a baseline range of water quality 
parameters and specified performance limits that can be applied to on-going monitoring data as pumping 
progresses, artificial mounds are completed and management measures are implemented. 

For the assessment of groundwater quality, additional wells will need to be installed within the Overburden 
Aquifer in Terrain Unit 2 (Terrace B, C and D). Refer to Appendix F for management measures relating to the 
baseline assessment of groundwater.  For the assessment of receiving water quality, sensitive receiving 
water bodies located within 200m of the Plant should be sampled.  Refer to Appendix J for management 
measures relating to the baseline assessment of receiving water.   

Action 5: Assessing Final Placement Location of Treated ASS.  
Consideration will need to be given to the final placement location of treated ASS so that minimal impact to 
the environment occurs. Consideration should be given to the long-term sub-aqueous storage of treated soil 
within the Box Cut or on land within artificial dunes.  A kinetic leach trial (on treated and untreated ASS of 
different soil textures) could be used to support the evaluation of risks associated with the long-term storage 
for both options and would assist in the decision-making process.  Refer to Appendix H for management 
relating to the Box Cut.  

 

5.4.2 Long-Term Actions 
Action 1: Review of Management Methods to Address Groundwater Acidity.   
The generation of acidity resulting from the alteration of the natural groundwater table must be managed. 
Based on the information available at the time of preparing this report, Golder has recommended the 
potential construction of a lime interception trench (or Anoxic Limestone Drain) to intercept and neutralize the 
groundwater as it moves off-site. Following further assessment of baseline groundwater quality, and 
groundwater interaction with the overburden aquifer, management measures relating to groundwater quality 
(including the lime interception trench) will be reviewed and potentially modified or changed if other 
alternative methods to neutralise groundwater acidity are deemed to be more appropriate. 

Action 2: Establish On-going Monitoring Locations.  
Utilise the results of the baseline groundwater assessment and the proposed management measure to 
address groundwater acidity (as described above in Long Term Action 1), to assess on-going monitoring 
locations for both groundwater and surface water. 
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6.0 SITE ENVIRONMENTAL MANAGEMENT PLAN 
An Environmental Management Plan was prepared by TDJV in late 2009 to assist in managing the 
environmental issues relating to the site during the construction of the Victorian Desalination Plant. This 
documented is entitled D&C Plant EMP (Reference: PL-TDV-PM-0-X-605-0011). The ASS SP accompanies 
the Plant EMP which covers aspects such as compliance with the EMP, responsible personnel, auditing of 
the EMP, non conformance, site induction, training and complaints register.  

 

7.0 AUDIT AND REPORTING REQUIREMENTS 
The ASS SP will be reviewed as part of the regular site wide management audits.   It will be the responsibility 
of the Site Environmental Manager to ensure these audits occur, the frequency of audits is provided in the 
D&C Plant EMP (Reference: PL-TDV-PM-0-X-605-0011). An annual audit of ASS EMP implementation will 
be undertaken by an Environmental Consultant that is also a Certified Practicing Soil Scientist (CPSS). 



VICTORIAN DESALINATION PLANT ASSSP V2 

  

June 2010 
Report No. 107613033 012 R Rev0 14 

 

8.0 REFERENCES 
Australian Standards (1995). Piling - design and installation (AS2159 - 1995), Australian Standards, (AS, 
1995) 

ANZECC (2000), National Water Quality Management Strategy, Australian and New Zealand Environment 
and Conservation Council, ACT, October 2000 (ANZECC, 2000). 

Bonacci Water (2010).  Groundwater and Surface Water Management: Desalination Plant Construction 
Phase.  Bonacci Water Pty Ltd, Victoria, May 2010 (Bonacci, 2010). 

Department of Sustainability and Environment, Victorian Desalination Project Environment Effects 
Statement: Technical Appendix 14, Flora and Fauna Assessment Existing Conditions and Impact 
Assessment, Bosis Research, August 2008. (DSE, 2008a) 

Department of Sustainability and Environment, Victorian Desalination Project Environment Effects 
Statement: Technical Appendix 37, Existing Site Conditions And Impacts and Risk Assessment: Geology, 
Geomorphology and Acid Sulfate Soils, N. Rosengren and C. Boyd, August 2008. (DSE, 2008b) 

Department of Sustainability and Environment, Victorian Desalination Project Environment Effects 
Statement: Technical Appendix 40, Existing Conditions Report: Impact Assessment Groundwater, GHD, 
Melbourne, Victoria, 2008. (DSE, 2008c) 

Environment Protection Authority (2009) Information Bulletin No. 655.1: Acid Sulfate Soil and Rock. (EPA, 
2009) 

Golder (2010), Targeted Acid Sulfate Soil Assessment of Excavation Areas, Golder Associates Pty Ltd, 
Victoria, May 2010. (Golder, 2010a) 

Golder (2010), Baseline Acid Sulfate Soil Assessment Report, Golder Associates Pty Ltd, Victoria, 2010. 
(Golder, 2010b) 

Golder (2010), Acid Sulfate Soil Risk Screening Matrix, Golder Associates Pty Ltd, Victoria, 2010. (Golder, 
2010c) 

Government of Victoria (2002).  State Environmental Protection Policy (Prevention and Management of 
Contamination of Land), Government Gazette, Victoria.  June 2002. (GoV, 2002) 

Government of Victoria (1999).  Industrial Waste Management Policy (Waste Acid Sulfate Soils), 
Government Gazette, Victoria.  September 1999. (GoV, 1999) 

Government of Victoria (1997).  State Environmental Protection Policy (Groundwaters of Victoria), 
Government Gazette, Victoria.  December 1997. (GoV, 1997) 

Government of Victoria (1988).  State Environmental Protection Policy (Waters of Victoria), Government 
Gazette, Victoria.  February 1988. (GoV, 1988) 

Hale (2010).  Water Quality Assessment of Powlett River – Victorian Desalination Plant Groundwater and 
Surface Water Management. Jennifer Hale, Aquatic Ecological Consultant, June 2010 (Hale, 2010). 

PBB (2010), Analysis of Impacts to Groundwater during Construction and Operation of the Desalination 
Plant, Parsons Brinckerhoff Beca Joint Venture, Victoria, February 2010. (PBB, 2010a) 

PBB (2010), Acid Sulfate Soil Assessment of the northern part of the Desalination Plant, Wonthaggi, Victoria, 
Parsons Brinckerhoff Beca Joint Venture, Victoria, February 2010.(PBB, 2010b) 

TDJV (2010), Attachment I12 – Acid Sulfate Soils Sub Plan, Thiess Degrémont Joint Venture, Victoria, May 
2010. (TDJV, 2010) 

TDJV (2009), D&C Plant EMP (Reference: PL-TDV-PM-0-X-605-0011), Thiess Degrémont Joint Venture, 
Victoria, September 2009. (TDJV, 2009) 



VICTORIAN DESALINATION PLANT ASSSP V2 

  

June 2010 
Report No. 107613033 012 R Rev0  

 

 
 
 
 
 

 

 

 

FIGURES 
 

Figure 1: Site Location Plan 

Figure 2: Acid Sulfate Soil Liming Rates 

Figure 3: Site Feature Plan 

Figure 4: Acid Sulfate Soil Treatment Area 
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ASS ASSESSMENT CRITERIA 
 

The Victorian EPA published (by Government Gazette) in 1999 a revised Industrial Waste Management 
Policy for Waste Acid Sulfate Soils (IWMP (WASS)) which provides specific guidance on the identification, 
assessment and management of Acid Sulfate Soils (GoV,1999).  A summary of key aspects of this IWMP 
(WASS) are presented in EPA Information Bulletin 655.1 “Acid Sulfate Soil and Rock” (EPA, 2009). 

The field screening of pHF and pHFOX are recommended by the EPA to assist in the identification of acid 
sulfate soils.  Guidelines for the interpretation of the field indicator results and actions required are 
summarised in Table 3. 

 

Table 3: Interpretation of field pHF and pHFOX Results 

pHF pHFOX �ûpH Reaction 
Rate Action required 

Interpreted 
PASS 
Potential 

�• 5.0 �” 5.0 �” 2 1—2 
If no other field indicators or acid 
sulfate soil risk indicators are present, 
no further action is required 

Low 

> 4.0 and < 
5.0 

> 3.0 and < 
5.0 > 2 �• 2 PASS may be present, further 

assessment is required Medium 

�” 4.0 �” 3.0 > 2 �• 2 AASS or PASS are likely to be present, 
further assessment is required High 

 

The following methodology may be followed in the event that a field screening sample does not meet the 
Action Criteria for one of the levels listed above: 

1) If pHFOX �” 3.0, a high potential is assumed. 

7) Score the field screening result for each of the four field parameters as 1 (low), 2 (medium) or 3 (high). 

8) Sum together the scores for each sample and calculate the average. 

9) The average is then used to interpret the PASS potential level as either low, medium or high. 

 

The Action Criteria adopted by the Victorian EPA for laboratory data are based on three broad soil texture 
categories, which are primarily based on the clay content of the soil.  The clay content of soil influences the 
amount of sulphuric acid generated after soil disturbance.  Clay rich soils generally have a higher natural pH 
buffering capacity (i.e. maintain pH at a constant level, neutralising acids) than clay-poor soils.  As such the 
criteria are more stringent for coarse textured soils such as sands and gravels.  Materials exceeding the 
Action Criteria presented in Table 2 are classified as acid sulfate soils.  The estimated volume of acid sulfate 
materials to be excavated is expected to be greater than 1000 tonnes; as a result the criteria of 0.03 %S 
oxidisable sulfur should be adopted.  
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Table 4: Acid Sulfate Soil – Action Criteria 

Soil or sediment 
texture1 

Texture 
Class 

Approximate 
clay 
content (%) 

Net acidity criteria 
(1-1000 tonnes) 

Net acidity criteria 
(>1000 tonnes) 

(%S) 
(oven-dry 
basis) 

mol H+ 
/tonne 
(oven-dry 
basis) 

(%S) 
(oven-dry 
basis) 

mol H+ 
/tonne 
(oven-dry 
basis) 

Sands to loamy sands A <5 0.03 18 0.03 18 

Sandy loams to light 
clays B 5 – 40 0.06 36 0.03 18 

Medium to heavy clays 
and silty clays C >40 0.1 62 0.03 18 

 

Notes 

1) Soil or sediment texture is defined in the Australian Soil and Land Survey — Field Handbook, McDonald 
RC, Isbell RF, Speight JG, Walker J, Hopkins MS (1990), 2nd ed.   For soil classification purposes, 
Golder Associates used the Unified Classification System (UCS) (referred to as a Group System in 
AS1726).  However, the general texture categories have been cross related based on the percentage of 
clay and texture descriptions. 

2) The %S and mol H+/tonne values should be determined using the Net Acidity calculation from either 
the SPOCAS or SCR methods outlined in the Standards Australia series AS 4969 (2008/9) Analysis of 
acid sulfate soil. 
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ACTIVITY: CONSTRUCTION PHASE (CP)  

Activity 
Item 
 

Project Action Nature of Potential Impact  
 

Severity of Potential Environmental 
Consequence 

Rank Probability if Potential Environmental 
Occurrence 

Rank Level of 
Environmental 

Risk 

Recommended Action Final Risk Level
(with adopted 

Recommended 
Actions) 

CP1  Management of ASS 
during earthworks– 
excavation, handling 
and stockpiling 

During earthworks the disturbance of ASS that exceed 
the soil Action Criteria may result in the generation of 
localised acidic leachate and/or metal mobilisation that 
may impact on the receiving soil, sediment, surface water 
and groundwater environment and/or buildings & 
structures. 
 
NOTE:  An exceedence of the ASS Action Criteria does 
not necessarily mean that an impact will occur as the 
inputs to the criteria are highly conservative.  The 
conservative criteria are designed to prevent impacts 
such as: 
�x Degradation of hydraulic connected aquatic 

ecosystems. 
�x Lethal response by fish species and other gilled 

organisms. 
�x Corrosion of concrete structures. 
�x Loss of soil structure which can impair its ability to drain 

water and support vegetation. 
�x Limiting plant growth in multiple ways including direct 

toxicity to plants. 
�x Industrial dermatitis caused by the handling of, or skin 

contact with, acid soils. 
�x Reduction in possible uses that may be made of the 

groundwater.  
�x Mobilising metals which could cause indirect toxic 

affects to terrestrial or aquatic flora or fauna. 
 
 

ASS Investigations confirm the presence of sulfidic 
sediments that classify as Potential and Actual Acid Sulfate 
Soil (PASS & AASS) according to EPA Information Bulletin 
655.1.  In general, these soils do not contain sufficient 
inherent Acid Neutralisation Capacity (ANC) to prevent the 
generation of Net Acidity. 
 
With regards to the ASS investigation undertaken by 
Golder (May 2010), all of the investigation locations were 
undertaken across the Plant Area within Terrain Unit 2.  
The results indicate: 
�x Terrace A: Net acidity across this terrace range between 

0 and 0.03 %S and excavations are not considered to 
contain PASS of AASS. 

�x Terrace B: Net Acidity ranged from -0.07 to 0.11%S with 
13% of samples exceeding the action criteria (0.03%S).  
Liming rates (with a safety factor of 3) ranged from 6 to 
16.5 kg/m3 (with an average of 7.1 kg/m3 for the ASS 
sampled). 

�x Terrace C: Net Acidity ranged from 0 to 1.62 %S with 39 
% of samples exceeding the Action Criteria (0.03 %S).  
Liming rates (with a safety factor of 3) ranged from 6 to 
242.7 kg/m3 (with an average of 22.1 kg/m3 for the ASS 
sampled). 

 
Investigations were not undertaken by Golder within 
Terrace D or Terrain Unit 3; however it is considered that 
there is a high probability that this area contains ASS.  
 
Potential human health impacts from these ASS materials 
are associated with direct dermal contact by earthworks 
personnel with leachate or run off from the oxidised ASS 
material (bathing/drinking not very likely).  
 
Potential impacts to ecological receptors are associated 
with direct contact with acid leachate by terrestrial plants 
(root zone) or indirectly to aquatic species (i.e. fish and 
water plants and other organisms) through leachate runoff 
from ASS material. Upon contact with the neutral pH 
receiving waters, the acid leachate may be neutralised, 
resulting in the precipitation of iron and aluminium (as 
hydroxides or oxyhydroxides) which can coat flora and 
fauna, limiting oxygen exchange and light penetration.  
These precipitates are a store of latent acidity; the acidity 
can be mobilised following subsequent acid leach events. 
 
 
Potential impacts to buildings and structures are 
associated with the corrosion of concrete and steel 
infrastructure such as foundations, footings, culverts and 
pipes. 
 
Given the nature and distribution of the ASS identified at 
the site to date, in the absence of prevention/ mitigation 
actions, the potential Environmental Consequences would 
be MODERATE due to: 
�x The large volume of soil to be excavated. 
�x The lack of sufficient inherent acid neutralising capacity. 
�x The proximity of the site to the Powlett River.  
 

 
MODERATE
 

ASS has been identified in the vicinity of the TPS area and 
also between the RO Plant and the LSS building.   These 
soils were located with the Terrain Units located below <9 
mAHD (Terrain Unit 2 (Terrace B, C and D) and Terrain 
Unit 3) and would pose the greatest potential risk to 
groundwater if dewatered.  
 
Therefore, the probability that acid sulfate soils may 
generate acid leachate impacts is considered to be QUITE 
LIKELY. 
 
 
 

 
QUITE 
LIKELY 

 

 
HIGH 

 

Mitigation/ Management Measures; 
�x Implement a works program that minimises the area and 

duration affected.   
�x All staff working at this site would be inducted to the 

requirements of the SITE ASS EMP (Version 2) and also 
a site Occupational Health & Safety Plan. 

�x Soils confirmed to lack natural capacity to buffer against 
acid production to be managed by either a) prompt 
placement in an anoxic environment (i.e. box cut) and/or 
treated with neutralisation agent such as lime. 

�x Where appropriate, make use of corrosion resistant 
concrete and other construction materials in the footings 
designs particularly where structures intercept natural 
saturated subsurface materials. 

 
Monitoring Measures; 
�x Regular visual monitoring and reporting of signs of ASS 

oxidation will be undertaken based on an assessment of 
risk. 

�x Monitor the surface waters potentially affected by the 
earthworks.  The pH of standing water present within 
containment areas or drainage systems should be 
monitored and treated to maintain 6.4 to 7.7 pH units (or 
appropriate background conditions consistent with the 
SEPP objectives). 

�x Establish and maintain monitoring wells prior  to, during 
and post construction to ensure good understanding of 
changing groundwater conditions at the site in various 
formations (aquifers) and under different seasonal 
conditions.  Parameters that need to be monitored include 
water levels, pH, electrical conductivity, sulfate, chloride, 
alkalinity, ferrous iron, dissolved aluminium and metals.  
As appropriate, data will be graphed against time to 
assess any trends/events in a timely manner. 

 

 
LOW 
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ACTIVITY: CONSTRUCTION PHASE (CP)  

Activity 
Item 
 

Project Action Nature of Potential Impact  
 

Severity of Potential Environmental 
Consequence 

Rank Probability if Potential Environmental 
Occurrence 

Rank Level of 
Environmental 

Risk 

Recommended Action Final Risk Level
(with adopted 

Recommended 
Actions) 

CP2  Management of ASS 
during earthworks– 
Oxidation of excavated 
ASS sediments that 
were not assessed or 
lime treated 

Placement of uncharacterised and un-treated materials 
on site to form artificial sand dunes is likely to have 
occurred in two isolated locations prior to Golder May 
2010 characterisation of probable ASS distribution across 
the site.  
 
If untreated, PASS materials stockpiled within artificial 
dunes are likely to oxidise and subsequently generate 
localised acidic leachate which could result in the 
mobilisation of naturally occurring metals in the soil 
profile.  Acid leachate and dissolved metals may impact 
on the receiving surface water and groundwater 
environment and/or adjacent building and structures. 
 
NOTE:  An exceedence of the ASS Action Criteria does 
not necessarily mean that an impact will occur as the 
inputs to the criteria are highly conservative. The 
conservative criteria are designed to prevent general 
environmental impacts summarised in Activity Item CP1.  
   
 

Stockpiling of non-treated ASS materials can have  a 
number of environmental and health consequences: 
 
Potential impacts from these ASS materials are associated 
with direct dermal contact by earthworks personnel with 
leachate or run off from the oxidated oxidised ASS 
material. 
Potential impacts to ecological receptors are associated 
with direct contact with acid leachate by terrestrial plants 
(root zone) or indirectly to aquatic species (i.e. fish and 
water plants and other organisms) through leachate runoff 
from ASS material and formation of metal precipitates. 
 
Potential impacts to buildings and structures are 
associated with the corrosion of concrete and steel 
infrastructure such as foundations, footings, culverts and 
pipes. 
 
Given the nature and distribution of the ASS identified at 
the site to date, in the absence of prevention/ mitigation 
actions, the potential Environmental Consequences would 
be MODERATE due to: 
�x The large volume of soil to be excavated. 
�x The lack of sufficient inherent acid neutralising capacity. 
�x The proximity of the site to the Powlett River.  
 

 
MODERATE

Given that: 
�x The bulk of the earthworks associated with the 

establishment of the Plant footprint were excavated prior 
to targeted ASS assessment in the Plant area.  

�x The eastern part of the Plant area falls within Terrace C 
of Terrain unit 2, which has a high likelihood of ASS 
occurring. 
 

The probability that untreated potential ASS have been 
placed within artificial landscaping dunes and may 
generate acid leachate impacts is considered to be QUITE 
LIKELY. 
 
. 

 
QUITE 
LIKELY 

 
HIGH 

 

To date the ASS investigations indicate that some of the 
materials used to for the existing artificial dunes may 
consist of un-treated ASS materials.  To increase the 
degree of certainty with respect to the volume, distribution 
and texture of soils that could have acid producing 
capabilities, further assessment will be required to 
characterise the nature of soils placed in artificial dunes.  
Prior to the assessment commencing, soil tracking 
documentation including excavation dates and dates of 
dune construction should be used to try to confirm the 
known ASS of soils in specific dunes to limit the extent of 
the investigation to likely candidates. The program of 
assessment, management and monitoring should be 
undertaken in accordance with EPA guidelines (Information 
Bulletin 665.1) and other best practice guidelines. 
 
Should the artificial dune material be characterised as 
potential or actual ASS, the soils would require 
management such as excavation and treatment as well as 
monitoring in accordance with the Site ASS EMP (Version 
2) to mitigate potential environmental effects. 
 
Mitigation/ Management Measures; 
�x Staff will be trained with the means for applying lime and 

maximum rates that may be applied. 
�x Treatment pads will be adequately designed and 

constructed.  
�x Further characterise placed fill and in situ saturated 

subsurface materials that may be disturbed as part of the 
earthworks program.  

�x Where appropriate, make use of corrosion resistant 
concrete and other construction materials in the footings 
designs particularly where structures intercept placed fill 
or natural saturated subsurface materials. 

 
 

 
LOW 

CP3  Management of ASS 
during earthworks–  
Oxidation of excavated 
ASS sediments that 
were not adequately 
lime treated  

Placement of treated ASS materials across the site to 
form artificial sand dunes is the proposed main use for 
treated ASS materials.  
 
If insufficient lime was added to neutralise the net acidity, 
PASS materials stockpiled within artificial dunes are likely 
to oxidise and subsequently generate localised acidic 
leachate which could result in the mobilisation of naturally 
occurring metals in the soil profile.  Acid leachate and 
dissolved metals may impact on the receiving surface 
water and groundwater environment and/or adjacent 
building and structures. 
 
NOTE:  An exceedence of the soil assessment criteria 
does not necessarily mean that an impact will occur as 
the inputs to the criteria are highly conservative.  The 
conservative criteria are designed to prevent general 
environmental impacts summarised in Activity Item CP1.  
 

The stockpiling of treated ASS materials across areas 
characterised as containing in-situ ASS has been proposed 
within Terrain Unit 2. 
 
Potential impacts to human health from these ASS 
materials are associated with direct dermal contact by 
earthworks personnel with leachate or run off from the 
oxidated ASS material. 
 
Potential impacts to ecological receptors are associated 
with direct contact with acid leachate by terrestrial plants 
(root zone) or indirectly to aquatic species (i.e. fish and 
water plants and other organisms) through leachate runoff 
from ASS material. 
 
Potential impacts to buildings and structures are 
associated with the corrosion of concrete and steel 
infrastructure such as foundations, footings, culverts and 
pipes. 
 
Given that materials are currently being treated with lime 
with a safety factor of three it is expected the potential 
Environmental Consequences are likely to be MINOR.  
 
 
 
 

 
MINOR

Given that: 
�x Artificial sand dunes are proposed to occur within 

Terrace B and C of Terrain Unit 2, where ASS can be 
found. 

The probability of this Environmental Consequence being 
realised is considered to be UNLIKELY. 
 
 

 
UNLIKELY

 
LOW 

 

Site development works will be managed via an ASS EMP 
in accordance with EPA guidelines (665.1) and other best 
practice guidelines.  The updated ASS EMP (version 2) for 
the site will set out management and monitoring measures 
to mitigate potential environmental effects such as: 
 
Should the assessment indicate the presence of untreated 
ASS, the soils would require management such as 
excavation and treatment as well as monitoring in 
accordance with the Site ASS EMP (Version 2) to mitigate 
potential environmental effects. 
 
Mitigation/ Management Measures; 
�x Staff will be trained with the means for applying lime and 

maximum rates that may be applied. 
�x Treatment pads will be adequately designed and 

constructed.  
 
Monitoring Measures; 
�x Regular Auditing of the materials tracking system to be 

implemented. 
�x Regular visual monitoring of the condition and function of 

the treatment pads to be undertaken. 
 
 

 
LOW 
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ACTIVITY: CONSTRUCTION PHASE (CP)  

Activity 
Item 
 

Project Action Nature of Potential Impact  
 

Severity of Potential Environmental 
Consequence 

Rank Probability if Potential Environmental 
Occurrence 

Rank Level of 
Environmental 

Risk 

Recommended Action Final Risk Level
(with adopted 

Recommended 
Actions) 

CP4  Management of ASS 
during earthworks–  
Dewatering of alluvial 
sediments in the 
Overburden Aquifer 
comprising sulfides 

Dewatering works associated with the Plant area 
excavations (namely the Box Cut) will result in the 
temporary (approx. 24 months) lowering of the water 
table in the overburden and bedrock aquifers.  
 
Lowering of the water table within the overburden aquifer 
across areas containing Potential ASS may result in the 
oxidation of dewatered PASS and the subsequent 
generation of localised acidity.  Following rebound of the 
groundwater table during the Ongoing Operations phase, 
or during heavy rainfall events, acid and naturally 
occurring metals may be mobilised within the 
groundwater system, potentially impacting receiving 
surface waters and buildings and structures. 

Numerical groundwater models (PBB, 2009) predict 
drawdown up to approximately 3m in areas with a 
confirmed presence of sulfidic sediments that classify as 
Potential (PASS) according to EPA Information Bulletin 
655.1.  In general, these soils do not contain sufficient 
inherent Acid Neutralisation Capacity (ANC) to prevent the 
generation of Net Acidity. 

 
MODERATE

Given that: 
�x Investigations have identified the presence of ASS within 

the proposed area of dewatering. 
�x In-situ ASS materials located within the area of 

dewatering impact are likely to oxidise when the 
groundwater table drops,  

The probability of this Environmental Consequence being 
realised is considered to be POSSIBLE. 
 

 
POSSIBLE

 
MEDIUM 

 

Site development works will be managed via an ASS EMP 
in accordance with EPA guidelines (665.1) and other 
national best practice guidelines.  The updated ASS EMP 
(Version 2) for the site will set out management and 
monitoring measures to mitigate potential environmental 
effects such as: 
 
Mitigation/ Management Measures; 
�x Characterisation of the groundwater depth and quality 

(with respect to ASS parameters) in the affected area (i.e. 
Overburden aquifer within the alluvium).  

�x On-going monitoring of groundwater drawdown and 
quality over time (during and post-construction).   

�x Installation of lime-filled cut-off trenches or Anoxic 
Limestone Drains (ALDs) down gradient of the impacted 
area and in between receiving water bodies in order to 
intercept and neutralise acid leachate. 

 
Monitoring Measures; 
�x Regular visual monitoring and reporting of signs of ASS 

oxidation will be undertaken based on an assessment of 
risk. 

�x The groundwater and surface waters potentially affected 
by the development works should be monitored. 

�x Establish and maintain monitoring wells prior  to, during 
and post construction to ensure good understanding of 
changing groundwater conditions at the site in various 
formations (aquifers) and under different seasonal 
conditions.  Parameters that need to be monitored include 
water levels, pH, electrical conductivity, sulfate, chloride, 
alkalinity, ferrous iron, dissolved aluminium and metals.  
As appropriate, data will be graphed against time to 
assess any trends/events in a timely manner. 

 
LOW 

CP5  Management of ASS 
during earthworks– 
Oxidation of reburied 
ASS sediments that 
were not adequately 
lime treated (Box Cut) 

Reburial and containment of treated ASS material (to the 
Box Cut) is one option being considered to manage 
excess excavated ASS materials.   
 
Reburial is considered a best practice management 
option for ASS if undertaken soon after disturbance.  
However, the placement of acidified actual ASS below 
ground or within an aqueous environment is 
unacceptable without prior treatment to neutralise the 
acidity. 
 
If the materials are ineffectively neutralised prior to 
reburial, the soils may exceed the soil assessment Action 
Criteria and subsequently generate localised acidic 
leachate and mobilise naturally occurring metals that 
could impact on the receiving surface water and 
groundwater environment and/or adjacent building and 
structures. 
 
NOTE:  An exceedence of the soil assessment criteria 
does not necessarily mean that an impact will occur as 
the inputs to the criteria are highly conservative.  The 
conservative criteria are designed to prevent general 
environmental impacts summarised in Activity Item CP1.  
 

In the absence of appropriate pre-treatment of ASS, the 
potential Environmental Consequence could be Moderate 
within the Box Cut and down hydraulic gradient of the 
burial site due to the scale of the Box Cut structure, the 
significant of the Box Cut struture to the plant operation, 
the nature of the re-buried ASS (i.e. possibly containing low 
amount of calcareous materials) and the high percentage 
of soils that may exceed the soil Action Criteria.  
 

 
MODERATE

Placement of insufficiently neutralised material below 
groundwater. 

The probability of this Environmental Consequence being 
realised is considered to be POSSIBLE. 
 

 
POSSIBLE

 
MEDIUM 

 

Site development works will be managed via an ASS EMP 
in accordance with EPA guidelines (665.1) and other 
national best practice guidelines.  The updated ASS EMP 
(version 2) for the site will set out management and 
monitoring measures to mitigate potential environmental 
effects such as: 
 
Mitigation/ Management Measures; 
�x Detailed characterisation and verification of treated soil 

considering their placement within the Box Cut. 
�x Detailed assessment of the ongoing generation of acid 

leachate by treated materials, to confirm the adequate 
use of treated materials within the Box Cut. 

�x It will also be essential that the Box Cut is prepared and 
maintained with sufficient depth of water over surface to 
ensure the placed sediments are maintained in an anoxic 
environment  in perpetuity.  

�x A material tracking system will be defined and 
implemented to minimise the potential for mixing ASS 
with other soils. 

 
Monitoring Measures; 
�x Regular auditing of the materials tracking system will be 

implemented. 
�x Regular visual monitoring and reporting of signs of ASS 

oxidation will be undertaken based on an assessment of 
risk. 

�x Regular monitoring of the groundwaters and surface 
waters potentially affected by the development works. 

�x Establishing and maintain monitoring wells prior to, during 
and post construction to ensure good understanding of 
changing groundwater conditions at the site in various 
formations (aquifers) and under different seasonal 
conditions.  Parameters that need to be monitored include 
water levels, pH, electrical conductivity, sulfate, chloride, 
alkalinity, ferrous iron, dissolved aluminium and metals.  
As appropriate, data will be graphed against time to 
assess any trends/events in a timely manner. 
 

 
LOW 
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Rank Probability if Potential Environmental 
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CP6  Management of ASS 
during earthworks– 
Release of acidic 
leachate due to an 
inadequately designed 
or maintained treatment 
pad  

Excavated ASS materials will need to be treated with a 
neutralising agent (i.e. lime).  An ASS “treatment pad” 
would need to be prepared. 
 
The treatment pads will need to be adequately designed 
to take into consideration: 
�x Volume of soil to be treated 
�x Location of treatment pads within the surrounding 

environment 
�x Designed guard layer of neutralizing agent 
�x Runoff containment (drainage lines and bunds) 
�x Volume of runoff to be contained (e.g. 1 in 10 year 

storm event) 
 
An inadequately designed and maintained treatment area 
may result in the accumulation and/or release of acid 
leachate which may mobilise naturally occurring metals 
and could impact on the receiving surface water and 
groundwater environment. 

Given the localised storage and undertaking of lime 
treatment works, a possible incidental impact would be 
likely to affect only the local environment or affect those 
staff dealing directly with the neutralising agent. 
 
Given the nature of the lime treatment works proposed, 
should mitigation procedures be ineffective, the potential 
Environmental Consequence would be MINOR due to:  
�x localised nature of any leakage or defect within the 

treatment pad 
�x Proximity of the treatment pads in relation to the 

receiving water bodies. 
 

 
MINOR 

The possible impacts to those staff handing the material, 
which can largely be overcome by the implementation of 
appropriate occupational health, safety and handling 
procedures.  The field manager responsible for overseeing 
and liming will be suitable qualified and trained before 
overseeing the works.  Impacts to the environment can be 
minimised by adequately designed  and constructed 
treatment areas with suitable precautions such as signage, 
bonding and buffer areas between storage and treatment 
operations and sensitive receiving environments such as 
drains that lead to surface waters.  Therefore the 
probability of environmental impact is UNLIKLEY. 
 

 
UNLIKELY

 
LOW 

 

Site development works will be managed via an ASS EMP 
in accordance with EPA guidelines (665.1) and other 
national best practice guidelines.  The updated ASS EMP 
(version 2) for the site will set out management and 
monitoring measures to mitigate potential environmental 
effects such as: 
Mitigation/ Management Measures; 
�x Staff will be trained with the means for applying lime and 

maximum rates that may be applied. 
�x Treatment pads will be adequately designed and 

constructed.  
�x Temporary storage and lime treatment would be carried 

out in treatment pads that are designed to contain and 
collect potential acid leachate and/or leached 
contaminants (i.e. such as heavy metals). 

 
Monitoring Measures; 
�x Regular Auditing of the materials tracking system to be 

implemented. 
�x Regular visual monitoring of the condition and function of 

the treatment pads to be undertaken. 
�x Sump waters potentially affected by the ASS would be 

monitored and assessed prior to disposal. 
�x The groundwaters and surface waters potential affected 

by the treatment works to be monitored. 

 
LOW 

CP7  Management of ASS 
during earthworks– 
Overshooting or 
Undershooting of lime 
during neutralisation 
treatment process 
 

Excavated ASS materials will need to be treated with a 
neutralising agent (i.e. lime). The required amount of 
neutralising agent will need to be defined via Acid Base 
Accounting (including: safety factor, bulking factor, lime 
effective neutralising value) and be adequately mixed. 
 
During earthworks the lime treatment process may either 
‘over shoot’ or ‘under shoot’ the required pH.  An over 
shoot occurs when excess neutralising agent is added 
and the pH is increased to levels of alkalinity.  An under 
shoot occurs when either an insufficient amount of 
neutralising agent is used or the neutralising agent is not 
adequately mixed through the soil, resulting in remaining 
potential acidity.  The application of excess or insufficient 
neutralising agent may impact on the receiving soil, 
sediment, surface water and/or groundwater 
environment.  
 
Impacts caused by ‘over shooting’ the required pH could 
include: 
�x Degradation of hydraulic connected aquatic 

ecosystems. 
�x Limiting plant growth in multiple ways including direct 

toxicity to plants. 
 
Impacts caused by ‘under shooting’ the required pH could 
include: 
�x Degradation of hydraulic connected aquatic 

ecosystems. 
�x Lethal response by fish species and other gilled 

organisms. 
�x Corrosion of concrete structures. 
�x Loss of soil structure which can impair its ability to drain 

water and support vegetation. 
�x Limiting plant growth in multiple ways including direct 

toxicity to plants. 
�x Industrial dermatitis caused by the handling of or skin 

contact with acid soils. 
�x Reduction in beneficial uses that may be made of the 

surface water or groundwater.  
�x Mobilising metals which could cause indirect toxic 

affects to terrestrial or aquatic flora or fauna. 
 

Given the localised storage and undertaking of lime 
treatment works, a possible incidental impact would be 
likely to affect only the local environment or affect those 
staff dealing directly with the neutralising agent. 
 
Given the nature of the lime treatment works proposed, 
should mitigation procedures be ineffective, the potential 
Environmental Consequence would be MINOR due to:  
�x Localised nature of any incident of under- or 

overtreatment (overshooting) of lime. 
�x Proximity of the treatment pads in relation to the 

receiving water bodies. 
�x The powder form and low solubility of lime that is 

proposed to be applied. 

 
MINOR 

The possible impacts to those staff handing the material, 
which can largely be overcome by the implementation of 
appropriate occupational health, safety and handling 
procedures.  The field manager responsible for overseeing 
and liming will be suitable qualified and trained before 
overseeing the works.  Impacts to the environment can be 
minimised by set up designed treatment areas with suitable 
precautions such as signage, bunding and buffer areas 
between storage and treatment operations and sensitive 
receiving environments such as drains that lead to surface 
waters.  Therefore the probability of environmental impact 
is UNLIKLEY. 
 

 
UNLIKELY

 
LOW 

 

Site development works will be managed via an ASS EMP 
in accordance with EPA guidelines (665.1) and other 
national best practice guidelines The updated ASS EMP 
(version 2) for the site will set out management and 
monitoring measures to mitigate potential environmental 
effects such as: 
 
Mitigation/ Management Measures for over/under shooting;
�x Staff will be trained with the means for applying lime and 

rates that may be applied. 
�x Where needed utilise neutralising agents that have a pH 

in the range of 7 to 9 that are not highly soluble.  This 
type of product would prevent the agent being flushed out 
following a rain event.  If more soluble agents are 
required they should only be used in small amounts.  

�x Use lime in a powder form to avoid the risk of over 
application of liquid lime (i.e. hydrated lime). 

�x Neutralising agent will need to be adequately mixed 
through the ASS materials, with consideration given to the 
texture of the ASS materials (i.e. clays will need to be 
dried prior to mixing, or alternatively, be mixed with a 
rotary hoe)  

�x Temporary storage or lime treatment would be carried out 
in areas of the site that are designed to contain and 
collect potential acid leachate and/or leached 
contaminants (i.e. such as heavy metals). 

�x The condition of the treated ASS would be verified at a 
rate of 1/200 tonne using appropriate laboratory testing 
(SPOCAS or Chromium Suite) before being transferred 
(under the materials tracking system) to its final reuse or 
disposal location. 

 
Monitoring Measures; 
�x Regular Auditing of the materials tracking system will be 

implemented. 
�x Regular visual monitoring and reporting of signs of PASS 

oxidation will be undertaken based on an assessment of 
risk. 

�x The groundwater and surface waters potentially affected 
by the development works would be monitored. 

�x In the event of an “over shoot” the soil/ surface water 
affected would be immediately sampled to confirm 
whether the environment has been impacted. 

�x In the event of an “under shoot” the ASS would be re-
treated and re-validated to ensure success of the 
treatment. 

 

 
LOW 
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Item 
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Severity of Potential Environmental Consequence Rank Probability if Potential 
Environmental Occurrence 

Rank Level of 
Environmental 

Risk 

Recommended Action Final Risk Level 
(with adopted 

Recommended 
Actions) 

OP1  Use of the site – 
Ongoing monitoring or 
management 
requirements  

Poor management of ASS could impact on these uses of the site.  
 

Potential impacts from ASS are associated with direct dermal contact by 
personnel involved in any excavation maintenance works and or leachate 
or run off from the oxidised ASS material.  Potential impacts to ecological 
receptors are associated with direct contact with acid leachate by terrestrial 
plants (root zone) or indirectly to aquatic species (i.e. fish and water plants 
and other organisms) and adjacent building and structures through leachate 
runoff from ASS material. 
 
Given that it is expected that potential impacts associated with disturbance 
ASS materials will be addressed during the construction phase and that 
there will be ASS EMP and mitigation measures (i.e. anoxic limestone 
trenches) installed to mitigate potential risks the potential Environmental 
Consequences are likely to be MINOR. 

 
MINOR 

 

Given the need to satisfy the EPA 
requirements with respect to the 
maintaining and managing potential 
environmental impacts the probability 
of occurrence of impact is HIGHLY 
UNLIKLEY. 

 
HIGHLY 

UNLIKELY
 

 
LOW 

 

Ongoing management and monitoring of ASS in 
accordance with the site operational Environmental 
Management Plan. 

 
LOW 

 

OP2  Use of the site – 
Modification to 
groundwater table 
caused by drainage 
diversions around the 
Plant area 
 

Permanent drainage lines around the Plant area during the operational 
period of the Plant may result in the long term lowering of the 
overburden aquifer, resulting in the oxidation of in-situ ASS and 
subsequently generate localised acidic leachate and/or mobilise 
naturally occurring metals that could impact on the receiving surface 
water and groundwater environment. 
 
 
 

A numerical groundwater model (PBB, 2009) predicts steady state 
drawdown of up to approximately 3 m in areas but generally < 1 m, with a 
confirmed presence of sulfidic sediments that classify as Potential (PASS) 
according to EPA Information Bulletin 655.1.  In general, these soils do not 
contain sufficient inherent Acid Neutralisation Capacity (ANC) to prevent 
the generation of Net Acidity. 
 
Acid and metal precipitates formed upon oxidation of the dewatered ASS 
may remain within the soil horizon causing potential impacts to the health of 
root zones of sensitive terrestrial plants or indirectly to aquatic species (i.e. 
fish and water plants and other organisms) through leachate runoff from 
ASS material are likely to be MODERATE. 
 

 
MODERATE

 

Given that: 
�x Investigations have identified the 

presence of ASS within the proposed 
area of dewatering. 

�x In-situ ASS materials located within 
the area of dewatering impact are 
likely to oxidise when the 
groundwater table drops,  

The probability of this Environmental 
Consequence being realised is 
considered to be POSSIBLE. 
 

 
POSSIBLE

 

 
MEDIUM 

 

Ongoing management and monitoring of ASS in 
accordance with the site operational Environmental 
Management Plan. 
 
A lime cut off trench or Anoxic Limestone Drain 
(ALD) should be installed between the Plant area 
and the receiving water body/s in order to intercept 
groundwater and neutralise the excess acidity that 
may be produced from the permanent alteration to 
the natural groundwater table. 
 

 
LOW-

MODERATE*1 
 

OP3 Use of the site – 
Un-treated ASS 
materials within 
artificial dunes 

Placement of potential un-treated ASS materials in artificial sand 
dunes.  
 
If untreated PASS materials, in excess of the soil Action Criteria, have 
been stockpiled within artificial dunes, it is likely that these materials 
will oxidise  and generate localised acidic leachate and/or metal 
mobilisation that could impact on the receiving surface water and 
groundwater environment and/or adjacent building and structures. 

Potential impacts from ASS are associated with direct dermal contact by 
personnel involved in any excavation maintenance works and or leachate 
or run off from the oxidised ASS material.  Potential impacts to ecological 
receptors are associated with direct contact with acid leachate by terrestrial 
plants (root zone) or indirectly to aquatic species (i.e. fish and water plants 
and other organisms) and adjacent building and structures through leachate 
runoff from ASS material. 
 
Given that it is expected that potential impacts associated with disturbance 
ASS materials will be addressed during the construction phase and that 
there will be ASS EMP and mitigation measures (i.e. anoxic limestone 
trenches) installed to mitigate potential risks the potential Environmental 
Consequences are likely to be MINOR.  
 
 

 
MINOR 

Given the need to satisfy the EPA 
requirements with respect to the 
maintaining and managing potential 
environmental impacts the probability 
of occurrence of impact is UNLIKLEY. 

 
UNLIKELY

 
LOW 

 

Ongoing management and monitoring of ASS in 
accordance with the site operational Environmental 
Management Plan. 
 

 
LOW  

 

OP4 Use of the site – 
Consolidation of 
materials underlying 
artificial dunes 

Placement of treated ASS materials across the site to form artificial 
sand dunes is the proposed main use for treated ASS materials.  
 
The artificial dunes may occur in areas with underlying in-situ ASS 
materials, involving the placement of large volumes of soil on top of 
these in-situ materials.  The placement of large quantities of soil may 
consolidate the underlying materials, impact the groundwater table and 
subsequently generate localised acidic leachate and/or metal 
mobilisation that could impact on the receiving surface water and 
groundwater environment and/or adjacent building and structures. 
 
 

Potential impacts from ASS are associated with direct dermal contact by 
personnel involved in any excavation maintenance works and or leachate 
or run off from the oxidised ASS material.  Potential impacts to ecological 
receptors are associated with direct contact with acid leachate by terrestrial 
plants (root zone) or indirectly to aquatic species (i.e. fish and water plants 
and other organisms) and adjacent building and structures through leachate 
runoff from ASS material. 
 
Given that it is expected that potential impacts associated with disturbance 
ASS materials will be addressed during the construction phase and that 
there will be ASS EMP and mitigation measures (i.e. anoxic limestone 
trenches) installed to mitigate potential risks the potential Environmental 
Consequences are likely to be MINOR.  
 
  
 
 

 
MINOR 

Given the need to satisfy the EPA 
requirements with respect to the 
maintaining and managing potential 
environmental impacts the probability 
of occurrence of impact is POSSIBLE. 
 

 
POSSIBLE

 
MEDIUM 

 

Ongoing management and monitoring of ASS in 
accordance with the site operational Environmental 
Management Plan. 
 

 
LOW 

 

OP5 Use of the site – 
Surface water 
management 

Permanent drainage lines around the plant area may result in the long 
term lowering of water levels in the overburden aquifer, resulting in 
oxidation of in-situ ASS and subsequently generate localised acidic 
leachate and/or mobilise naturally occurring metals that could impact 
on the receiving surface water and groundwater environment. 
 

Potential impacts from ASS are associated with direct dermal contact by 
personnel involved in any excavation maintenance works and or leachate 
or run off from the oxidised ASS material.  Potential impacts to ecological 
receptors are associated with direct contact with acid leachate by terrestrial 
plants (root zone) or indirectly to aquatic species (i.e. fish and water plants 
and other organisms) and adjacent building and structures through leachate 
runoff from ASS material. 
 
Given that it is expected that potential impacts associated with disturbance 
ASS materials will be addressed during the construction phase and that 
there will be ASS EMP and mitigation measures (i.e. anoxic limestone 
trenches) installed to mitigate potential risks the potential Environmental 
Consequences are likely to be MINOR.  

 
MINOR 

 

Given the need to satisfy the EPA 
requirements with respect to the 
maintaining and managing potential 
environmental impacts the probability 
of occurrence of impact is HIGHLY 
UNLIKLEY. 

HIGHLY 
UNLIKELY

 

LOW 
 

Ongoing management and monitoring of ASS in 
accordance with the site operational Environmental 
Management Plan. 

LOW 
 

*1NOTE: Further groundwater studies are required to confirm whether a low risk can be achieved 
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C1. OBJECTIVES 

�x Manage the excavation of currently undisturbed, in-situ PASS/AASS with respect to soil excavation, 
handling, stockpiling and material tracking. 

C2. BACKGROUND 

ASS Investigations undertaken by Golder Associates (Golder, 2010a, b and c) confirm the presence of 
sulfidic sediments that classify as Potential and Actual Acid Sulfate Soil (PASS & AASS) according to EPA 
Information Bulletin 655.1.  In general, these soils do not contain sufficient inherent Acid Neutralisation 
Capacity (ANC) to prevent the generation of Net Acidity.   

With regards to the ASS investigation undertaken by Golder (May 2010a), all of the investigation locations 
were undertaken across the Plant Area within Terrain Unit 2.  The results indicate: 

�x Terrace A: Net acidity across this terrace range between 0 and 0.03 %S and excavations are not 
considered to contain PASS of AASS. 

�x Terrace B: Net Acidity ranged from -0.07 to 0.11%S with 13% of samples exceeding the Action 
Criteria (0.03 %S).  Liming rates (with a safety factor of 3) ranged from 6 to 16.5 kg/m3 (with an 
average of 7.1 kg/m3 for the ASS sampled). 

�x Terrace C: Net Acidity ranged from 0 to 1.62 %S with 39 % of samples exceeding the Action Criteria 
(0.03 %S).  Liming rates (with a safety factor of 3) ranged from 6 to 242.7 kg/m3 (with an average of 
22.1 kg/m3 for the ASS sampled). 

Investigations were not undertaken by Golder within Terrace D or Terrain Unit 3; however it is considered 
that there is a high probability that this area contains ASS.  

The results of the ASS investigation indicate that Holocene alluvium containing insufficient neutralising 
capacity to prevent the generation of acidity occur at the site. As a result, the ASS excavated will need to be 
neutralised using agricultural lime. 

C3. ENVIRONMENTAL CONTROL MEASURES 

The following provides a list of the environmental control measures for soil management of currently 
undisturbed ASS. 

Environmental Control Measure Responsibility 

1. Materials tracking to be implemented to:  

�x Track all excavated ASS material from excavation source through to final resting 
place. 

�x Excavated ASS material to be transported by truck to the purpose-built lime 
treatment pad for neutralisation.  

�x The excavation schedule needs to be planned and volume to be excavated per 
day needs to be calculated to ensure there is sufficient area available to dry and 
treat excavated material immediately. 

CONTRACTOR 

2. All pits and trenches that are excavated within Holocene alluvium shall be 
backfilled with treated and verified ASS or clean fill before the end of the working 
day. Where this is not feasible, exposed surfaces (walls and base) shall be treated 
with a lime application comprising a super-saturated lime slurry containing a 10% 
mixture of agricultural lime. 

CONTRACTOR 
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3. Trenches should be dug in sections to limit the area of exposed walls requiring 
application of a super-saturated lime slurry at the end of each working day. 

CONTRACTOR 

4. A super-saturated lime slurry (10% mixture; prepared using agricultural lime) shall 
be applied to any surface of excavated ASS soil remaining in stockpiles outside of 
the designated lime treatment pad for >18 hours (course textured) or >70 hours 
(medium and fine textured) in emergency situations. This shall be repeated 2-3 
times daily to limit drying out.   

CONTRACTOR 

5. Lime to be used shall be of high quality (i.e. 98% purity) and kept in a dry state. CONTRACTOR 

6. ASS spoil should be transported to the designated lime treatment pad in covered 
trucks when there is a potential to generate dust.  The trucks should be covered 
by a tarpaulin or other dust proof cover and sealed prior to transport. 

CONTRACTOR 

7. A stockpile(s) of agricultural lime and hydrated lime will be kept well inside the site 
boundary and covered, where necessary to prevent nuisance dust, in volumes 
sufficient for predicted treatment works. This will allow all treatment to occur in a 
timely manner. The stockpile(s) will be replenished on an as required basis 
throughout excavation activities.  

CONTRACTOR 

8. Staff shall be trained with the means for applying lime. CONTRACTOR 

9. Personnel working with ASS - shall be inducted to a site Occupational Health and 
Safety Plan.  As a minimum, personnel working with ASS shall wear gloves, long 
sleeved shirt, full length pants and safety footwear when handling untreated acid 
sulfate soil. Additional personal protective equipment may be required when 
working in the vicinity of an excavator and other mobile equipment.   

CONTRACTOR 

10.  Personnel working with hydrated lime - shall be inducted to a site Occupational 
Health and Safety Plan.  As a minimum, protective clothing, including safety 
glasses, gloves, overalls and a respirator, should be worn when handling the 
hydrated lime. 

CONTRACTOR 

 

 
C4. INSPECTION AND MONITORING 

The following inspection and monitoring program will be conducted at the site.  The results of these activities 
will be recorded on inspection/monitoring data sheets (to be developed by the contractor). 

Activity Frequency By Whom 

1. Materials tracking documentation to be kept for all soil 
movement onsite including the movement of excavated 
material to the lime treated pad and the movement of lime 
treated material to its final placement position. 

Every movement of 
soil material including 
untreated and lime 
treated ASS 

CONTRACTOR 

2. Inspect materials tracking documentation for evidence of 
correct movement and placement. 

Monthly CONTRACTOR 

3. Detailed record of day to day lime treatment activities shall 
be maintained.  

Daily, when required. CONTRACTOR 
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C5. PERFORMANCE INDICATORS 

Item Performance Indicator 

1. Soils Materials Tracking All placed fill can be tracked from source to its final placement 
position. 

2. Non conformance All non-conformances are followed up and rectified where possible as 
soon as is practicable. 

 

C6. REPORTING 

Item Reporting 

1. Earthworks Activities A permanent record of excavation activities including the 
requirements listed in the ‘Auditing’ section shall be maintained.  

The persons responsible shall report to the PM on the performance of 
the ASS SP:  

�x Weekly during construction; 

�x Immediately, if requests for relevant ‘Corrective Action’ are 
lodged, or non-conformances with the ASS SP occur. 

The following will be reported on a daily basis (by the Earthworks 
Contactor) during works: 

�x The location and depth of daily excavations; 

�x Material movements and storage; 

�x The location of any lime treated spoil awaiting transport; and  

�x Lime slurry applications to walls and excavated spoil and 
lime guard layers. 

2. Lime At least one assay test (per source) confirming purity of lime used. 

 
C7. AUDITING 

Item Auditing 

1. Construction management 
strategies 

Auditing shall demonstrate implementation of agreed construction 
management strategies and compliance with 'Performance Limits' 
and ‘Monitoring’ specified in this ASS SP.  

2. Construction Activities An audit of construction activities shall be carried out periodically by a 
suitably qualified and experienced, person(s), (i.e. Environmental 
Consultant or Officer) engaged by TDJV. 
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D1. OBJECTIVES 

�x Manage the lime treatment of ASS 

�x Confirm that AASS/PASS have been effectively neutralised with lime before being moved to the 
permanent placement area on land. 

D2. BACKGROUND 

Lime treatment of excavated ASS will take place within purpose-built lime treatment pads located to the 
south of the Plant (refer to Figure 3). The soil will need to be dried prior to lime addition to enable the 
uniformly mixing lime with the ASS material by physical and/or mechanical means.  

 

Lime treatment will involve the placement of ASS material on top of the ‘guard layer’ in 300 mm thick layers 
(or wind rows) to allow drying as shown in Image 1.  

 

Image 1: Cross section of a lime treatment area   (Source: Dear SE et al., 2002) 

 

 

The lime treatment area will be divided into eight individual bays to enable lime treatment of various texture 
types received as each texture type will require different lengths of time for drying (i.e. clays and silts will 
require longer drying times than sands) (refer to Figure 4).  The total area available for lime treatment is 
estimated to be 61,200 m2 (Approx. 6 hectares)  Given that the ASS material will be spread at 0.3 m high 
lifts, it is estimated that up to 18,300 m3 of ASS could be dried and treated at any one time (assuming a 
similar drying cycle).  An additional 99,133 m2 is available within the lime treatment pad for temporary 
stockpiling. The lime treatment area will also be used to store lime treated ASS during the verification phase.  
Treated ASS would be temporarily stockpiled for verification testing which may require approximately 5 days 
for the receipt of laboratory results. The treated, validated ASS could then be moved to its final placement 
position.  

For ease of application, a common liming regime has been identified for five source excavation ‘Areas’ as 
shown on Figure 2.  The lime treatment rates provided for each Area shown on Figure 2, and described 
below, utilise a factor of safety of 3 and the maximum liming rate calculated for each nominated soil depth in 
each Area has been used.  

For Area F, the maximum liming rate required to treat soil below 8 mAHD is 242.7 kg/m3. Given that this lime 
treatment rate is required for one sample collected from one borehole, and that the average lime treatment 
rate for all samples collected from this depth in Area F is 22.1 kg/m3, adopting a liming rate of 242 kg/m3 for 
all soils less than 8 mAHD within Area F may result in over-liming which could result in the generation of 
alkaline leachate.  Therefore, for this soil depth only, a reduced factor of safety of 2 should be adopted.   This 
equates to a liming rate of 161 kg/m3 which is sufficient to neutralise the maximum Net Acidity detected in all 
boreholes from Area F. 
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D3. ENVIRONMENTAL CONTROL MEASURES 

The following provides a list of the environmental control measures for soil management of currently 
undisturbed ASS.  

Environmental Control Measure Responsibility 

1. All excavated ASS (AASS and PASS) will be placed within purpose-built 
lime treatment pads located at the southern end of the site (refer to Figure 
3) for lime treatment according to the following rates which adopt a factor 
of safety of 3, unless otherwise specified (liming rates are also shown on 
Figure 2): 

Area A: >8 mAHD - No treatment with Agricultural lime required 
             <8 mAHD – 7.5 kg Aglime/m3 
  
Area B: >5 mAHD – No treatment with Agricultural lime required 
              <5 mAHD – 6 kg Aglime/m3 

 
Area C: >10.5 mAHD - No treatment with Agricultural lime required 
             10.5-8 mAHD – 16.5 kg Aglime/m3 
              <8 mAHD – 7.5 kg Aglime/m3 
 
Area D: >8 mAHD – 6 kg Aglime/m3 
             8-6 mAHD – 15.0 kg Aglime/m3 
             <6 mAHD – 42.0 kg Aglime/m3 
 
Area E: No treatment with Agricultural lime required  
 
Area F: > 8 mAHD – 6 kg Aglime/m3 
            <8 mAHD – 161 kg Aglime/m3   

CONTRACTOR 

2. The surface of the purpose built lime treatment pad will comprise a layer 
of compacted non-ASS clayey material (0.3m thick).  A ‘guard layer’ of 
limestone will be placed on the impermeable layer.  The calculated 
thickness of the ‘guard layer’ is dependent on the height of material to be 
treated on the pad and will need to be assessed and should consist of a 
minimum 100 mm thickness of crushed limestone. The treatment pad will 
be bunded using low permeability fill material of sufficient height to enable 
to capture of potentially acidic waters/ run-off from the ASS and rainfall 
from a 1 in 10 year storm event. 

CONTRACTOR 

3. The purpose-built lime treatment pad will comprise multiple cells or lots to 
enable lime treatment of the various texture types received as each 
texture type will require different lengths of time for drying.  

CONTRACTOR 

4. ASS material shall be placed on top of the ‘guard layer’ in 300 mm thick 
layers (or wind rows) to allow drying. 

CONTRACTOR 

5. Once the layer of ASS is sufficiently dry (the length of drying time will 
depend on the texture of the soil), agricultural lime will be applied to the 
ASS using physical or mechanical means, at the required liming treatment 
rate listed in Item 1.  The treated soil will be stockpiled within the bunded 
treatment area until verification testing is undertaken. 

CONTRACTOR 
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Environmental Control Measure Responsibility 

6. Fine-grained soils (e.g. sands) are to be treated within 18 hours of 
excavation whilst medium to course-grained soils are to be treated within 
70 hours.   Where delays occur due to climatic conditions materials must 
be stockpiled in secure bunded areas and treated as soon as practical. If 
unfavourable conditions are anticipated the excavation program should be 
reviewed to minimise the temporary stockpiling of untreated material  

CONTRACTOR 

7.  Should the lime treatment area reach maximum capacity, short-term 
stockpiling of material to be lime treated may take place in areas of the 
site away from water bodies on guard layer of agricultural lime applied at a 
rate of 10 kg/m2.  It is recommended that: 

�x coarse textured soils will not remain stockpiled for more than 18 
hours, and 

�x medium and fine textured soils will not remain stockpiled for more 
than 70 hours. 

CONTRACTOR 

8. A super-saturated lime slurry (10 % mixture; prepared using agricultural 
lime) shall be applied to surface of excavated ASS soil remaining on site 
for >18 hours (course textured) or >70 hours (medium and fine textured) 
in emergency situations. This shall be repeated 2-3 times daily to limit 
drying out.   

CONTRACTOR 

9. Lime to be used shall be of high quality (i.e. 98% purity) and kept in a dry 
state. 

CONTRACTOR 

10. A stockpile(s) of agricultural lime and hydrated lime will be kept well inside 
the site boundary and covered, where necessary to prevent nuisance 
dust, in volumes sufficient for predicted treatment works. This will allow all 
treatment to occur in a timely manner. The stockpile(s) will be replenished 
on an as required basis throughout excavation activities.  

CONTRACTOR 

11. Verification testing of lime treated spoil should be undertaken using the 
SPOCAS or ‘full’ Chromium test analysis at a rate of 1 test per 320 tonne 
of spoil (this equates to 1 test per 200 m3 using a bulk density of 1.6 
tonne/m3). 

CONTRACTOR 

12. The pH of water pooled in the treatment area shall be monitored and 
treated with a selected neutralising agent (e.g. hydrated lime [Ca(OH)2] to 
attain pH between 6.5 and 8.5 prior to discharge.  

CONTRACTOR 

13. Should the lime treated material be placed within artificial dunes, install 
lime ‘guard layers’ under the toe of artificial dunes. The ‘guard layer’ shall 
be applied at a rate of 5 kg of agricultural lime/m2. The layers should 
extend 10 m from the toe of the batter towards the centre of the dune. 

CONTRACTOR 

14. Staff shall be trained with the means for applying lime and the required 
lime dosage rates. 

CONTRACTOR 
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Environmental Control Measure Responsibility 

15. Personnel working with ASS - shall be inducted to a site Occupational 
Health and Safety Plan.  As a minimum, personnel working with ASS shall 
wear gloves, long sleeved shirt, full length pants and safety footwear when 
handling untreated acid sulfate soil. Additional personal protective 
equipment may be required when working in the vicinity of an excavator 
and other mobile equipment.   

CONTRACTOR 

16. Personnel working with hydrated lime - shall be inducted to a site 
Occupational Health and Safety Plan.  As minimum, protective clothing, 
including safety glasses, gloves, overalls and a respirator, should be worn 
when handling the hydrated lime. 

CONTRACTOR 

 

D4. INSPECTION AND MONITORING 

The following inspection and monitoring program will be conducted at the site.  The results of these activities 
will be recorded on inspection/monitoring data sheets (to be developed). 

Activity Frequency By Whom 

1. Materials tracking documentation to be kept for all soil 
movement on site including the movement of excavated 
material to the lime treated pad and the movement of lime 
treated material to its final placement position. 

Every movement of 
soil material 
including untreated 
and lime treated 
ASS 

CONTRACOR 

2. Inspect materials tracking documentation for evidence of 
correct movement and placement. 

Monthly CONTRACTOR 

3. A photographic record of the lime mixing procedure should 
be made and retained for reference.  

As required during 
soil treatment. 

CONTRACTOR 

4. Any treated ASS shall not be moved from the lime treatment 
pad until verification test results are known, reported and 
accepted.  

 

As required 
following soil 
treatment. 

CONTRACTOR 

5. Detailed record of day to day lime treatment activities shall be 
maintained.  

Daily, when 
required. 

CONTRACTOR 

6.  All verification sampling is to be conducted by a suitably 
experienced and qualified person. 

As required 
following soil 
treatment. 

CONTRACTOR 

7. Inspect all bunds and surface lime guard layers for integrity. If 
breaches or depletion of lime is evident, then promptly 
reinstate bunds and/or replenish lime as required.    

Daily CONTRACTOR 
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D5. PERFORMANCE INDICATORS 

Item Performance Indicator 

1. Lime treatment and mixing Records of spoil quantities treated with lime should match records of 
bulk lime brought on to site for that purpose and a general 
photographic record of the lime mixing procedures should be 
compiled.  

2. Verification of lime treated ASS 
“ASS Performance Criteria” 

The lime-treated material is to be have a ‘Net Acidity’ of no greater 
than 18 moles H+/tonne (or 0.3%S), an Acid Neutralising Capacity 
(ANC) of not less than 3 times the remaining acidity and a pH after 
neutralisation (pHKCl) of greater than or equal to 6.5 pH units. 

3. Soils Materials Tracking All placed fill can be tracked from source to its final placement 
position. 

4. Non conformance All non-conformances are followed up and rectified where possible as 
soon as is practicable. 

 
D6. CORRECTIVE MEASURES 

Item Corrective Measures 

1. Performance Indicators Should failure to meet the documented “Performance Indicators” 
occur, the Site Environmental Manager will be notified within 24 
hours; and operations involving the direct disturbance (excavation) of 
ASS/PASS soils ceased until specialist advice is sought, and 
remedial action is taken if required, and the Performance Indicators 
are again complied with. 

2. Verification of lime treated ASS 

“ASS Performance Criteria” 

Should results of verification testing of limed ASS spoil indicate 
residual acidity outside the allowable limits (i.e. ‘Net Acidity’ >18 
moles H+/tonne (or 0.3%S), ANC <3 x ‘remaining acidity’, pHKCl of 
�”6.5 pH Units), the affected material shall remain within the treatment 
area, and be re-treated with sufficient lime to achieve the ‘ASS 
Performance Criteria’. The verification process shall be repeated until 
these limits are met.  [Where the majority of test results achieve 
an excess ANC 3 times the acidity, individual results of >2 times 
the acidity are acceptable]. 

3. Over-dosing of ASS during lime 
treatment 

Immediately sample the soil to determine the excess ANC. Add 
additional untreated ASS to the ‘over-limed’ soil and mix thoroughly.  

4. The bund surrounding the lime 
treatment area is breached and 
water is not released. 

The bund will be repaired to the specifications of the reviewed 
design. 
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Item Corrective Measures 

5. The bund surrounding the lime 
treatment area is breached and 
water has been released. 

The Site Environmental Manager will be notified immediately; and a suitable 
temporary bund will be placed across the breach until repairs can be 
undertaken.  

Operations involving the direct disturbance (excavation) and 
placement of additional ASS soils within the treatment area will cease 
until specialist advice are sought and remedial action is taken. 

 
D7. REPORTING 

Item Reporting 

1. Earthworks 
Activities 

A permanent record of excavation activities including the requirements listed in the 
‘Auditing’ section shall be maintained.  

The persons responsible shall report to the Site Environmental Manager  on the 
performance of the ASS SP:  

�x Weekly during construction; 

�x Immediately, if corrective measures are required to be undertaken, or if an 
ASS SP non-conformance occurs. 

The following will be reported on a daily basis (by the Earthworks Contactor) during 
works: 

�x The location of lime treated spoil awaiting transport; and  

�x Lime slurry applications to walls and excavated spoil and lime guard layers. 

2. Lime At least one assay test (per source) confirming purity of lime used. 

3. Verification Testing ASS treatment verification report and certification, by a suitably qualified and 
experienced environmental professional, shall be supplied to the environmental 
auditor at the completion of ASS treatment activities. 

D8. AUDITING 

Item Auditing 

1. Construction 
management 
strategies 

Auditing shall demonstrate implementation of agreed construction management 
strategies and compliance with 'Performance Requirements’ and ‘Monitoring’ 
specified in this ASS SP.  

2. Construction 
Activities 

An audit of construction activities shall be carried out periodically by a suitably 
qualified and experienced, person(s), (i.e. Environmental Consultant or Officer) 
engaged by TDJV. 

3. Calibration Records Records of any testing instrument calibrations (i.e. pH meter) shall also be kept. 
Calibration will be in accordance with the manufacturer’s instructions. 
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E1. OBJECTIVES 

�x Assess the presence of ASS within currently landscaped mounds containing ASS that were not 
assessed or lime treated, or insufficiently lime treated (i.e. Dunes 4 and 6). 

�x Manage the lime treatment of landscaped mounds found to contain ASS with respect to soils 
material tracking. 

E2. BACKGROUND 

Bulk earthworks excavations for the Plant commenced in September 2009, with approximately 1.2 million m3 
of earthworks to be undertaken in total.  All excavated materials are to be reused onsite for the construction 
of landscaped features (dunes), access roads, the treated water storage ponds and additional works.    

A number of investigations have confirmed the presence of ASS within the eastern portion of the Plant.  The 
ASS investigations indicate that uncharacterised and un-treated ASS materials were used onsite to form 
artificial sand dunes.  These materials are likely to have occurred in two isolated locations prior to completion 
of characterisation of probable ASS distribution across the site.   

To increase the degree of certainty with respect to the volume, distribution and texture of soils that could 
have acid producing capabilities, further assessment will be required to characterise the nature of soils 
placed in these artificial dunes.  Should the artificial dune material be characterised as potential or actual 
ASS, the soils would require management such as excavation and treatment as well as monitoring in 
accordance with the procedures described below in order to mitigate potential environmental effects. 

E3. ENVIRONMENTAL CONTROL MEASURES 

The following provides a list of the environmental control measures for soil assessment and management of 
currently disturbed ASS on site. 

Environmental Control Measure Responsibility 

1. Undertake an ASS assessment of the suspect mounds in accordance with 
the EPA guidelines (Information Bulletin 665.1) to determine whether the Net 
Acidity of the soil exceeds the soil Action Criteria. If so, determine the 
required liming rates.  

CONTRACTOR 

2. If no liming of the soil is required, the artificial dunes can remain in their 
current location. If lime treatment is required, consideration should be given 
to deconstruction of impacted sections of the dunes and moving them to the 
lime treatment pad for lime addition. Care shall be taken to ensure that the 
lime treatment area does not exceed its maximum capacity.    

CONTRACTOR 

3. Materials tracking to be implemented to:  

�x Identify the original source location of the ASS material placed within the 
artificial dunes.  

�x Track all excavated ASS material from excavation source through to final 
resting place. 

�x Excavated ASS material to be transported by truck to the purpose-built lime 
treatment pad for neutralisation.  

�x The excavation schedule needs to be planned and volume to be excavated 
per day needs to be calculated to ensure there is sufficient area available to 

CONTRACTOR 
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Environmental Control Measure Responsibility 

dry and treat excavated material immediately. 

4. The lime treatment pad for treating ASS detected in the artificial dunes will be 
constructed as per Appendix D3. Items 4-7.  Lime treatment shall take place 
as per Appendix D3. Items 8-13. 

CONTRACTOR 

5. Verification testing of lime treated spoil should be undertaken using the 
SPOCAS or ‘full’ Chromium test analysis at a rate of 1 test per 320 tonne of 
spoil (this equates to 1 test per 200 m3 using a bulk density of 1.6 tonne/m3). 

CONTRACTOR 

6. Should the lime treated material be placed within artificial dunes, install lime 
‘guard layers’ under the toe of artificial dunes. The ‘guard layer’ shall be 
applied at a rate of 5 kg of agricultural lime/m2. The layers should extend 10 
m from the toe of the batter towards the centre of the dune. 

CONTRACTOR 

7. Staff shall be trained with the means for applying lime and the required lime 
dosage rates. 

CONTRACTOR 

8. Personnel working with ASS shall be inducted to a site Occupational Health 
and Safety Plan.  As a minimum, personnel working with ASS shall wear 
gloves, long sleeved shirt, full length pants and safety footwear when 
handling untreated acid sulfate soil. Additional personal protective equipment 
may be required when working in the vicinity of an excavator and other 
mobile equipment.   

CONTRACTOR 

9. All building structures that penetrate ASS materials should comprise suitable 
corrosion resistant properties as per the relevant Australian Standard (e.g. 
AS 2159). 

CONTRACTOR 

 

E4. INSPECTION AND MONITORING 

The following inspection and monitoring program will be conducted at the site.  The results of these activities 
will be recorded on inspection/monitoring data sheets (to be developed). 

Activity Frequency By Whom 

1. Materials tracking documentation to be kept for all soil 
movement including the deconstruction of artificial dunes, 
movement of soil to the lime treated pad and the movement 
of lime treated material to its final placement position. 

Every movement of 
soil material including 
untreated and lime 
treated ASS. 

CONTRACTOR 

2. Inspect materials tracking documentation for evidence of 
correct movement and placement. 

Monthly CONTRACTOR 

3. A photographic record of the lime mixing procedure should 
be made and retained for reference.  

As required during soil 
treatment. 

CONTRACTOR 

4. Any treated ASS shall not be moved from the lime 
treatment pad until verification test results are known, 

As required following CONTRACTOR 
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Activity Frequency By Whom 

reported and accepted.  soil treatment. 

5. Detailed record of day to day lime treatment activities shall 
be maintained.  

Daily, when required. CONTRACTOR 

6.  All verification sampling is to be conducted by a suitably 
experienced and qualified person. 

As required following 
soil treatment. 

CONTRACTOR 

7. Inspect all bunds and surface lime guard layers for integrity. 
If breaches or depletion of lime is evident, then promptly 
reinstate bunds and/or replenish lime as required.    

Daily CONTRACTOR 

 

E5. PERFORMANCE INDICATORS 

Item Performance Indicator 

1. Lime treatment and mixing Records of spoil quantities treated with lime should match records of 
bulk lime brought on to site for that purpose and a general 
photographic record of the lime mixing procedures should be compiled. 

2. Verification of lime treated ASS 
“ASS Performance Criteria” 

The lime-treated material is to have a ‘Net Acidity’ of no greater than 
18 moles H+/tonne (or 0.3%S), an Acid Neutralising Capacity (ANC) of 
not less than 3 times the remaining acidity and a pH after neutralisation 
(pHKCl) of greater than or equal to 6.5 pH units. 

3. Soils Materials Tracking All placed fill can be tracked from source to its final placement position. 

4. Non conformance All non-conformances are followed up and rectified where possible as 
soon as is practicable. 

 

E6. CORRECTIVE MEASURES 

Item Performance Indicator 

1. Performance Indicators Should failure to meet the documented “Performance Indicators” occur, 
TDJV must be notified within 24 hours, and remedial action is taken if 
required, and the Performance Indicators are again complied with. 

2. Verification of lime treated ASS 

“ASS Performance Criteria” 

Should results of verification testing of limed ASS spoil indicate 
residual acidity outside the allowable limits (i.e. ‘Net Acidity’ >18 moles 
H+/tonne (or 0.3%S), ANC <3 x ‘remaining acidity’, pHKCl of �”6.5 pH 
Units), the affected material shall remain within the treatment area, and 
be re-treated with sufficient lime to achieve the ‘Performance Criteria’. 
The verification process shall be repeated until these limits are met.  
[Where the majority of test results achieve an excess ANC 3 times the 
acidity, individual results of >2 times the acidity are acceptable]. 
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Item Performance Indicator 

3. Over-dosing of ASS during 
treatment 

Immediately sample the soil to determine the excess ANC. Add 
additional untreated ASS to the ‘over-limed’ soil and mix thoroughly.  

4. The final placement of a 
significant volume of excavated 
ASS material (>1000m3) cannot 
be located. 

Stop works and review the ASS materials tracking documentation. 

 

E7. REPORTING 

Item Reporting 

1. Earthworks Activities A permanent record of excavation activities including the 
requirements listed in the ‘Auditing’ section shall be maintained.  

The persons responsible shall report to the Environmental Manager 
on the performance of the ASS SP:  

�x Weekly during construction; 

�x Immediately, if requests for relevant ‘Corrective Action’ are 
lodged, or non-conformances with the ASS SP occur. 

The following will be reported on a daily basis (by the Earthworks 
Contactor) during works: 

�x The location of any lime treated spoil awaiting transport; and  

�x Lime slurry applications to walls and excavated spoil and 
lime guard layers. 

2. Lime At least one assay test (per source) confirming purity of lime used. 

3. On-going monitoring Records of all on-going site monitoring shall be maintained by the 
TDJV on a monthly basis.  

4. Maintenance, calibrations and 
repairs 

Records of maintenance, calibration and repairs to any monitoring or 
lime mixing equipment shall also be retained. 

5. Verification testing ASS treatment verification report and certification, by a suitably 
qualified and experienced environmental professional, shall be 
supplied to the auditor at the completion of ASS treatment activities 
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E8. AUDITING 

Item Auditing 

1. Construction management 
strategies 

Auditing shall demonstrate implementation of agreed construction 
management strategies and compliance with 'Performance Criteria' 
and ‘Monitoring’ specified in this ASS SP. 

2. Construction Activities An audit of construction activities shall be carried out periodically by a 
suitably qualified and experienced, person(s), (i.e. Environmental 
Consultant or Officer) engaged by TDJV. 

3. Calibration Records Records of any testing instrument calibrations (i.e. pH meter) shall 
also be kept. Calibration will be in accordance with the 
manufacturer’s instructions. 
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F1. OBJECTIVES 

�x Measure the depth to groundwater and groundwater chemistry prior to, during and post-construction 
within the Overburden aquifer within the alluvium. 

�x Assess the changes in depth to groundwater and groundwater chemistry following drawdown of the 
water table during pumping.  

�x Manage the potential adverse changes to groundwater chemistry at the site.  

�x Manage the off-site migration of groundwater towards the nearby receiving water bodies (marsh 
areas).   

F2. BACKGROUND 

Modification of the groundwater table within the Plant is inferred to occur through the construction phase and 
continue to a lesser extent during the operational phase.  The impacts to groundwater are believed to occur 
by two mechanisms: 

�x Dewatering works associated with the Plant area excavations (namely the Box Cut) will result in the 
temporary (approx. 24 months) lowering of the water table in the overburden and bedrock aquifers.   

�x Placement of excavated materials within areas containing in-situ ASS, resulting in the consolidation of 
underlying materials causing the groundwater table to rise. 

Lowering of the water table within the overburden aquifer across areas containing Potential ASS may result 
in the oxidation of dewatered PASS and the subsequent generation of localised acidity.  Following rebound 
of the groundwater table during the ongoing operations phase, during heavy rainfall events or due to 
consolidation caused by the artificial dunes, acid and naturally occurring metals may be mobilised within the 
groundwater system, potentially impacting receiving surface waters and buildings and structures.   

To mediate the impacts associated with off-site acidic leachate transport within the groundwater system, 
installation of lime-filled cut-off trenches or Anoxic Limestone Drains (ALDs) are proposed to be installed.  In 
order to intercept and neutralise acid leachate, the ALDs need to be located down gradient of the impacted 
area and between receiving water bodies. 

In addition, the existing monitoring well network will need to be expanded so that on-going monitoring of 
groundwater drawdown and quality can continue to be undertaken throughout the construction and 
operational phases to ensure good understanding of changing groundwater conditions at the site in various 
formations (aquifers) and under different seasonal conditions. 

 
F3. ENVIRONMENTAL CONTROL MEASURES 

The following provides a list of the environmental assessment and control measures for soil management of 
currently disturbed ASS. 

Environmental Control Measure Responsibility 

1. Install additional monitoring wells within Holocene alluvium in Terrain Unit 
2 (Terrace B, C and D) prior to disturbance of ASS (i.e. as soon as 
practical). 

 

 

 

CONTRACTOR 
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Environmental Control Measure Responsibility 

2. Undertake a baseline assessment of groundwater quality with respect to 
ASS parameters at the new well locations and at the two existing wells 
that are screened within the overburden aquifer within the alluvium (DP-
BH 26 and DP-BH 29).  Three rounds of baseline ASS groundwater 
collection are to be undertaken prior to the disturbance of ASS at the site 
(i.e. as soon as practical).  The rounds should be separated by a minimum 
of two weeks. Analytes are to include pH, EC, DO, dissolved Fe, Al and 
Mn, total Fe, colour, total alkalinity, total acidity, Ca, Mg, Cl  and SO4.  
Monitoring of groundwater quality and depth will be carried out in 
compliance with Attachment I9 Water Quality and Erosion Management 
Sub-Plan (TDV-0-EV-SB-0011.I9-00).  

CONTRACTOR 

3. Derive a baseline range of values for ASS parameters from groundwater 
data collected during the baseline assessment.   

CONTRACTOR 

4. At each new monitoring wells and at existing wells  (DP-BH 26 and DP-BH 
29) measure baseline depth to groundwater level.  Undertake at least 5 
monitoring events.  

CONTRACTOR 

5. Groundwater sampling is to be conducted by a suitably experienced and 
qualified person. 

CONTRACTOR 

6. Staff handling potentially acidic groundwater shall be inducted to a site 
Occupational Health and Safety Plan.  As a minimum, staff shall wear 
gloves, long sleeved shirt and full length pants conducting groundwater 
sampling. Additional personal protective equipment may be required when 
working in the vicinity of an excavator and other mobile equipment.   

CONTRACTOR 

7. Develop a method for neutralizing the additional acidity caused by 
dewatering ASS.  This may include constructing lime-filled interception 
trenches or Anoxic Limestone Drains (ALDs) along the northern and 
eastern edges of the site to intercept and neutralize acid water migrating 
offsite towards Powlett River.   

CONTRACTOR 

8. If trenches are deemed the most suitable method of neutralizing 
groundwater acidity, the alignment of the interception trench will need to 
be investigated for ASS so that soil excavated during construction of the 
trench can be adequately neutralised.  Lime treatment and verification of 
the soil excavated during the construction of the interception trench will 
need to undertaken in accordance to Appendix D, Section D3 Items 4-14. 

CONTRACTOR 

9.  All building structures that penetrate ASS affected soils or groundwater 
should comprise suitable corrosion resistant properties as per the relevant 
Australian Standard (e.g. AS 2159). 

CONTRACTOR 
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F4. INSPECTION AND MONITORING 

The following inspection and monitoring program will be conducted at the site.  The results of these activities 
will be recorded on the inspection/monitoring data sheets (to be developed).  

Activity Frequency By Whom 

1. Monitor groundwater at the new 
well locations and DP-BH 26 and 
DP-BH 29. 

�x Twice-weekly for groundwater depth, pH 
and EC during earthworks (and following 
rain events of �• 20 mm over a 24 hours);  

�x Weekly for groundwater depth, pH and 
EC following excavations (but during 
other construction works);  

�x Monthly for groundwater depth and ASS 
parameters (including dissolved Fe, Al, 
total acidity, total alkalinity, sulfate and 
chloride) from the commencement of 
construction works for a period of six 
months following completion of all 
construction works; and 

�x Quarterly for groundwater depth and 
ASS parameters (including dissolved Fe, 
Al, total acidity, total alkalinity, sulfate 
and chloride) from six months following 
completion of all construction works for a 
minimum of two years.   

�x An EPA appointed environmental auditor 
will be engaged to determinate whether it 
is acceptable to terminate the 
groundwater monitoring program. 

CONTRACTOR 

 

F5. PERFORMANCE INDICATORS 

Item Performance Indicator 

1. Develop specific performance 
limits for groundwater based on 
the baseline test results.  
Compare the results of on-going 
monitoring to these specific 
performance limits. 

Specific performance limits are to be derived following baseline 
groundwater assessment. 

2. Non conformance All non-conformances are followed up and rectified where possible as 
soon as is practicable. 
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F6. CORRECTIVE MEASURES 

Item Corrective Measures 

1. Performance Indicators Should failure to meet the documented “Performance Indicators” 
occur, TDJV will be notified within 24 hours; and operations involving 
the direct disturbance (excavation) of ASS/PASS soils ceased until 
specialist advice is sought, and remedial action is taken if required, 
and the Performance Indicators are again complied with. 

2. Verification of lime treated ASS 

“ASS Performance Criteria”  

Should results of verification testing of limed ASS spoil indicate 
residual acidity outside the allowable limits (i.e. ‘Net Acidity’ >18 
moles H+/tonne (or 0.3%S), ANC <3 x ‘remaining acidity’, pHKCl of 
�”6.5 pH Units), the affected material shall remain within the treatment 
area, and be re-treated with sufficient lime to achieve the 
‘Performance Limits’. The verification process shall be repeated until 
these limits are met.  [Where the majority of test results achieve 
an excess ANC 3 times the acidity, individual results of >2 times 
the acidity are acceptable]. 

 

F7. REPORTING 

Item Reporting 

1. Earthworks Activities A permanent record of excavation activities including the 
requirements listed in the ‘Auditing’ section shall be maintained.  

The persons responsible shall report to the PM on the performance of 
the ASS SP:  

�x Weekly during construction; 

�x Immediately, if requests for relevant ‘Corrective Action’ are 
lodged, or non-conformances with the ASS SP occur. 

The following will be reported on a daily basis (by the Earthworks 
Contactor) during works: 

�x The location of any lime treated spoil awaiting transport; and  

�x Lime slurry applications to walls and excavated spoil and 
lime guard layers. 

2. Lime At least one assay test (per source) confirming purity of lime used. 

 

3. On-going monitoring Records of all on-going site monitoring shall be maintained by the 
Principal on a monthly basis. As appropriate, data will be graphed 
against time to assess any trends/events in a timely manner. 

4. Maintenance, calibrations and 
repairs 

Records of maintenance, calibration and repairs to any monitoring or 
lime mixing equipment shall also be retained. 
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F8. AUDITING 

Item Auditing 

1. Construction management 
strategies 

Auditing shall demonstrate implementation of agreed construction 
management strategies and compliance with 'Performance Limits' 
and ‘Monitoring’ specified in this ASS SP.  

2. Construction Activities An audit of construction activities shall be carried out periodically by a 
suitably qualified and experienced, person(s), (i.e. Environmental 
Consultant or Officer) engaged by TDJV. 

3. Calibration Records Records of any testing instrument calibrations (i.e. pH meter) shall 
also be kept. Calibration will be in accordance with the 
manufacturer’s instructions. 
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G1. OBJECTIVES 

�x Measure the depth to groundwater and groundwater chemistry prior to, during and post-construction 
within the overburden aquifer within the alluvium. 

�x Assess the changes in depth to groundwater and groundwater chemistry following increase in water 
table following placement of large-scale artificial dunes.   

�x Manage the potential adverse changes to groundwater chemistry at the site.  

�x Manage the off-site migration of groundwater towards the receiving water bodies (Powlett River and 
marsh areas).   

G2. BACKGROUND 

In total, approximately  1.2 million m3 of earthworks are being undertaken across the Plant, with all material 
to be reused onsite for the construction of landscaped features (artificial sand dunes), access roads, the 
treated water storage ponds and additional works (i.e. backfill the Box Cut). 

Placement of treated ASS materials across the site to form artificial sand dunes are the proposed main use 
for treated ASS materials.  The artificial dunes may occur in areas with underlying in-situ ASS materials, 
involving the placement of large volumes of soil on top of these in-situ materials.  The placement of large 
quantities of soil may consolidate the underlying materials, impact the groundwater table and subsequently 
generate localised acidic leachate and/or metal mobilisation that could impact on the receiving surface water 
and groundwater environment and/or adjacent building and structures. 

G3. ENVIRONMENTAL CONTROL MEASURES 

The following provides a list of the environmental control measures for soil management of currently 
disturbed ASS. 

Environmental Control Measure Responsibility 

1. Install additional monitoring wells within Holocene alluvium in Terrain Unit 
2 (Terrace B, C and D) prior to disturbance of ASS (i.e. as soon as 
practical). 

CONTRACTOR 

2. Undertake a baseline assessment of groundwater quality with respect to 
ASS parameters at the new well locations and at the two existing wells 
that are screened within the overburden aquifer within the alluvium (DP-
BH 26 and DP-BH 29).  Three rounds of baseline ASS groundwater 
collection are to be completed prior to the disturbance of ASS at the site.  
The rounds should be separated by a minimum of two weeks. Analytes 
are to include pH, EC, DO, dissolved Fe, Al and Mn, total Fe, colour, total 
alkalinity, total acidity, Ca, Mg, Cl  and SO4.   Monitoring of groundwater 
quality and depth will be carried out in compliance with Attachment I9 
Water Quality and Erosion Management Sub-Plan (TDV-0-EV-SB-
0011.I9-00).  

CONTRACTOR 

3. Derive a baseline range of values for ASS parameters from groundwater 
data collected during the baseline assessment.   

CONTRACTOR 

4. At each new monitoring wells and at existing wells  (DP-BH 26 and DP-BH 
29) measure baseline depth to groundwater level.  Undertake at least 5 
monitoring events.  

CONTRACTOR 



ACID SULFATE SOIL ENVIRONMENTAL PROCEDURES 
APPENDIX G – MANAGEMENT OF ARTIFICIAL DUNE 
PLACEMENT 

 

June 2010 
Report No. 107613033 012 R Rev0  

 

Environmental Control Measure Responsibility 

5. Groundwater sampling is to be conducted by a suitably experienced and 
qualified person. 

CONTRACTOR 

6. Staff handling potentially acidic groundwater shall be inducted to a site 
Occupational Health and Safety Plan.  As a minimum, staff shall wear 
gloves, long sleeved shirt and full length pants conducting groundwater 
sampling. Additional personal protective equipment may be required when 
working in the vicinity of an excavator and other mobile equipment.   

CONTRACTOR 

7. Develop a method for neutralizing the additional acidity caused by 
dewatering ASS.  This may include constructing lime-filled interception 
trenches or Anoxic Limestone Drains (ALDs) along the northern and 
eastern edges of the site to intercept and neutralize acid water migrating 
offsite towards Powlett River.   

CONTRACTOR 

8. If trenches are deemed the most suitable method of neutralizing 
groundwater acidity, the alignment of the interception trench will need to 
be investigated for ASS so that soil excavated during construction of the 
trench can be adequately neutralised.  Lime treatment and verification of 
the soil excavated during the construction of the interception trench will 
need to undertaken in accordance to Appendix D, Section D3 Items 4-14. 

CONTRACTOR 

9.  All building structures that penetrate ASS affected soils or groundwater 
should comprise suitable corrosion resistant properties as per the relevant 
Australian Standard (e.g. AS 2159). 

CONTRACTOR 
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G4. INSPECTION AND MONITORING 

The following inspection and monitoring program will be conducted at the site.  The results of these activities 
will be recorded on the inspection/monitoring data sheets (to be developed).  

Activity Frequency By Whom 

1. Monitor groundwater at the new 
well locations and DP-BH 26 and 
DP-BH 29. 

 

�x Twice-weekly for groundwater depth, pH 
and EC during earthworks (and following 
rain events of �• 20 mm over a 24 hours);  

�x Weekly for groundwater depth, pH and EC 
following excavations (but during other 
construction works);  

�x Monthly for groundwater depth and ASS 
parameters (including dissolved Fe, Al, 
total acidity, total alkalinity, sulfate and 
chloride) from the commencement of 
construction works for a period of six 
months following completion of all 
construction works; and 

 

�x Quarterly for groundwater depth and ASS 
parameters (including dissolved Fe, Al, 
total acidity, total alkalinity, sulfate and 
chloride) from six months following 
completion of all construction works for a 
minimum of two years.   

�x An EPA appointed environmental auditor 
will be engaged to determine whether it is 
acceptable to terminate the groundwater 
monitoring program. 

CONTRACTOR  

 

G5. PERFORMANCE INDICATORS 

Item Performance Indicator 

1. Develop specific performance 
limits for groundwater based on 
the baseline test results.  
Compare the results of on-going 
monitoring to these specific 
performance limits. 

Specific performance limits are to be derived following baseline 
groundwater assessment. 

2. Non conformance All non-conformances are followed up and rectified where possible as 
soon as is practicable. 
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G6. CORRECTIVE MEASURES 

Item Performance Indicator 

1. Performance Indicators Should failure to meet the documented “Performance Indicators” 
occur, TDJV will be notified within 24 hours; and operations involving 
the direct disturbance (excavation) of ASS/PASS soils ceased until 
specialist advice is sought, and remedial action is taken if required, 
and the Performance Indicators are again complied with. 

2. Verification of lime treated ASS 

“ASS Performance Criteria” 

Should results of verification testing of limed ASS spoil indicate 
residual acidity outside the allowable limits (i.e. ‘Net Acidity’ >18 
moles H+/tonne (or 0.3%S), ANC <3 x ‘remaining acidity’, pHKCl of 
�”6.5 pH Units), the affected material shall remain within the treatment 
area, and be re-treated with sufficient lime to achieve the 
‘Performance Limits’. The verification process shall be repeated until 
these limits are met.  [Where the majority of test results achieve an 
excess ANC 3 times the acidity, individual results of >2 times the 
acidity are acceptable]. 

 

G7. REPORTING 

Item Reporting 

1. Earthworks Activities A permanent record of excavation activities including the 
requirements listed in the ‘Auditing’ section shall be maintained.  

The persons responsible shall report to the PM on the performance of 
the ASS SP:  

�x Weekly during construction; 

�x Immediately, if requests for relevant ‘Corrective Action’ are 
lodged, or non-conformances with the ASS SP occur. 

The following will be reported on a daily basis (by the Earthworks 
Contactor) during works: 

�x The location of any lime treated spoil awaiting transport; and  

�x Lime slurry applications to walls and excavated spoil and 
lime guard layers 

2. Lime At least one assay test (per source) confirming purity of lime used. 

3. On-going monitoring  Records of all on-going site monitoring shall be maintained 
by the Principal on a monthly basis. As appropriate, data will be 
graphed against time to assess any trends/events in a timely manner.
  

4. Maintenance, calibrations and 
repairs 

Records of maintenance, calibration and repairs to any monitoring or 
lime mixing equipment shall also be retained. 
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G8. AUDITING 

Item Auditing 

1. Construction management 
strategies 

Auditing shall demonstrate implementation of agreed construction 
management strategies and compliance with 'Performance Limits' 
and ‘Monitoring’ specified in this ASS SP.  

2. Construction Activities An audit of construction activities shall be carried out periodically by a 
suitably qualified and experienced, person(s), (i.e. Environmental 
Consultant or Officer) engaged by TDJV. 

3. Calibration Records Records of any testing instrument calibrations (i.e. pH meter) shall 
also be kept. Calibration will be in accordance with the 
manufacturer’s instructions. 
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H1. OBJECTIVES 

�x Manage the placement of lime-treated ASS within the Box Cut. 

�x Ensure minimal impact to groundwater from the subaqueous placement of treated ASS 

H2. BACKGROUND 

In total, approximately 1.2 million m3 of earthworks be undertaken across the Plant.  All of the excavated 
materials will be used on-site with the majority used for the construction of landscaped features (dunes), 
access roads, the treated water storage ponds.  Due to the occurrence of ASS across the eastern portion of 
the site, it has been proposed that treated ASS materials from the site may also be reburied within the Box 
Cut.   

Reburial of treated ASS materials below a water body is considered a best practice management option if 
undertaken soon after disturbance.  However, the placement of acidified actual ASS below ground or within 
an aqueous environment is unacceptable without prior treatment to neutralise the acidity.  Generally, 
potential ASS may begin to form actual ASS within 18 to 70 hours of disturbance, depending on soil texture 
and weather conditions (QASSTM).  Due to the confirmed in-situ occurrence of actual ASS within the Plant 
area and the likely extended time period between excavation and placement, it is considered that all ASS 
materials will require lime treatment prior to placement within the Box Cut. 

If the treated materials are ineffectively neutralised prior to reburial, these soils may exceed the soil 
assessment Action Criteria and subsequently generate localised acidic leachate, corroding the concrete and 
steel structures contained within the Box Cut and mobilising naturally occurring metals that could impact on 
the receiving surface water and groundwater environment.   

H3. ENVIRONMENTAL CONTROL MEASURES 

The following provides a list of the environmental control measures for soil management of currently 
undisturbed ASS: 

Environmental Control Measure Responsibility 

1. All soil to be placed within the Box Cut must be treated according to the 
liming rates shown on Figure 2 and the lime treatment procedures 
described in Appendix C. 

CONTRACTOR 

2. Only material that has ‘passed’ verification can be placed within the Box 
Cut. 

CONTRACTOR 

3. Corrosion resistant concrete and other materials shall be used in the 
construction of the Box Cut.  

CONTRACTOR 

4. The Box Cut should be prepared and maintained with sufficient depth of 
water over surface to ensure the placed sediments are maintained in an 
anoxic environment in perpetuity. 

CONTRACTOR 

5. Install additional monitoring wells within Holocene alluvium in Terrain Unit 
2 (Terrace B, C and D) prior to disturbance of ASS. 

 

 

 

CONTRACTOR 
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Environmental Control Measure Responsibility 

6. Undertake a baseline assessment of groundwater quality with respect to 
ASS parameters at the new well locations and at the two existing wells 
that are screened within the Overburden aquifer within the alluvium (DP-
BH 26 and DP-BH 29).  Three rounds of baseline ASS groundwater 
collection are to be completed prior to the disturbance of ASS at the site.  
The rounds should be separated by a minimum of two weeks. Analytes 
are to include pH, EC, DO, dissolved Fe, Al and Mn, total Fe, colour, total 
alkalinity, total acidity, Ca, Mg, Cl  and SO4.   Monitoring of groundwater 
quality and depth will be carried out in compliance with Attachment I9 
Water Quality and Erosion Management Sub-Plan (TDV-0-EV-SB-
0011.I9-00).  

CONTRACTOR 

7. Derive a baseline range of values for ASS parameters from groundwater 
data collected during the baseline assessment.   

CONTRACTOR 

8.  All building structures that penetrate ASS affected soils or groundwater 
should comprise suitable corrosion resistant properties as per the relevant 
Australian Standard (e.g. AS 2159). 

CONTRACTOR 

 
 
H4. INSPECTION AND MONITORING 

The following inspection and monitoring program will be conducted at the site.  The results of these activities 
will be recorded on inspection/monitoring data sheets (to be developed). 

Activity Frequency By Whom 

1. Materials tracking documentation to 
be kept for all soil movement on site 
including the movement of excavated 
material to the lime treated pad and 
the movement of lime treated 
material to its final placement 
position. 

 

 

 

 

 

 

 

 

 

Every movement of soil material including 
untreated and lime treated ASS. 

CONTRACTOR 
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Activity Frequency By Whom 

2. Monitor groundwater at the new well 
locations and DP-BH 26 and DP-BH 
29. 

 

�x Twice-weekly for groundwater depth, pH 
and EC during earthworks (and following 
rain events of �• 20mm over a 24 hours);  

�x Weekly for groundwater depth, pH and EC 
following excavations (but during other 
construction works);  

�x Monthly for groundwater depth and ASS 
parameters (including dissolved Fe, Al, 
total acidity, total alkalinity, sulfate and 
chloride) from the commencement of 
construction works for a period of six 
months following completion of all 
construction works; and 

�x Quarterly for groundwater depth and ASS 
parameters (including dissolved Fe, Al, 
total acidity, total alkalinity, sulfate and 
chloride) from six months following 
completion of all construction works for a 
minimum of two years.   

�x An EPA appointed environmental auditor 
will be engaged to determine whether it is 
acceptable to terminate the groundwater 
monitoring program. 

CONTRACTOR 

2. Inspect materials tracking 
documentation for evidence of 
correct movement and placement. 

Monthly CONTRACTOR 

3. A photographic record of the lime 
mixing procedure should be made 
and retained for reference.  

As required during soil treatment. CONTRACTOR 

4. Any treated ASS shall not be moved 
from the lime treatment pad until 
verification test results are known, 
reported and accepted.  

As required following soil treatment. CONTRACTOR 

5. Detailed record of day to day lime 
treatment activities shall be 
maintained.  

Daily, when required. CONTRACTOR 

6.  All verification sampling is to be 
conducted by a suitably experienced 
and qualified person. 

 

 

As required following soil treatment. CONTRACTOR 
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Activity Frequency By Whom 

7. Inspect all bunds and surface lime 
guard layers for integrity. If any 
breaches or depletion of lime is 
evident, then promptly reinstate 
bunds and/or replenish lime as 
required.  

Daily CONTRACTOR 

 

H5. PERFORMANCE INDICATORS 

Item Performance Indicator 

1. Lime treatment and mixing Records of spoil quantities treated with lime should match records of 
bulk lime brought on to site for that purpose and a general 
photographic record of the lime mixing procedures should be 
compiled.  

2. Verification of lime treated ASS 

“ASS Performance Criteria” 

The lime-treated material is to be have a ‘Net Acidity’ of no greater 
than 18 moles H+/tonne (or 0.3%S), an Acid Neutralising Capacity 
(ANC) of not less than 3 times the remaining acidity and a pH after 
neutralisation (pHKCl) of greater than or equal to 6.5 pH units. 

3. Soils Materials Tracking All placed fill can be tracked from source to its final placement 
position. 

4. Develop specific performance 
limits for groundwater based on 
the baseline test results.  
Compare the results of on-going 
monitoring to these specific 
performance limits. 

Specific performance limits are to be derived following baseline 
groundwater assessment. 

5. Non conformance All non-conformances are followed up and rectified where possible as 
soon as is practicable. 

 
H6. CORRECTIVE MEASURES 

Item Corrective Measures 

1. Performance Indicators Should failure to meet the documented “Performance Indicators” 
occur, TDJV will be notified within 24 hours; and operations involving 
the direct disturbance (excavation) of ASS/PASS soils ceased until 
specialist advice is sought, and remedial action is taken if required, 
and the Performance Indicators are again complied with. 

 

 

 



ACID SULFATE SOIL ENVIRONMENTAL PROCEDURES 
APPENDIX H – PLACEMENT OF ASS IN BOX CUT 

 

June 2010 
Report No. 107613033 012 R Rev0  

 

Item Corrective Measures 

2. Verification of lime treated ASS 

“ASS Performance Criteria” 

Should results of verification testing of limed ASS spoil indicate 
residual acidity outside the allowable limits (i.e. ‘Net Acidity’ >18 
moles H+/tonne (or 0.3%S), ANC <3 x ‘remaining acidity’, pHKCl of 
�”6.5 pH Units), the affected material shall remain within the treatment 
area, and be re-treated with sufficient lime to achieve the 
‘Performance Limits’. The verification process shall be repeated until 
these limits are met.  [Where the majority of test results achieve 
an excess ANC 3 times the acidity, individual results of >2 times 
the acidity are acceptable]. 

3. Over-dosing of ASS during lime 
treatment 

Immediately sample the soil to determine the excess ANC. Add 
additional untreated ASS to the ‘over-limed’ soil and mix thoroughly.  

 

H7. REPORTING 

Item Reporting 

1. Earthworks Activities A permanent record of excavation activities including the 
requirements listed in the ‘Auditing’ section shall be maintained.  

The persons responsible shall report to the site Environmental 
Manager on the performance of the ASS SP:  

�x Weekly during construction; 

�x Immediately, if requests for relevant ‘Corrective Action’ are 
lodged, or non-conformances with the ASS SP occur. 

The following will be reported on a daily basis (by the Earthworks 
Contactor) during works: 

�x The location of any lime treated spoil awaiting transport; and  

�x The location and depth of daily excavations; 

�x Material movements and storage; 

2. Lime At least one assay test (per source) confirming purity of lime used. 

3. Verification Testing ASS treatment verification report and certification, by a suitably 
qualified and experienced environmental professional, shall be 
supplied to the auditor at the completion of ASS treatment activities. 

4. On-going monitoring Records of all on-going site monitoring shall be maintained by the 
Principal on a monthly basis. As appropriate, data will be graphed 
against time to assess any trends/events in a timely manner.  
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H8. AUDITING 

Item Auditing 

1. Construction management 
strategies 

Auditing shall demonstrate implementation of agreed construction 
management strategies and compliance with 'Performance Limits' 
and ‘Monitoring’ specified in this ASS SP.  

2. Construction Activities An audit of construction activities shall be carried out periodically by a 
suitably qualified and experienced, person(s), (i.e. Environmental 
Consultant or Officer) engaged by TDJV. 

3. Calibration Records Records of any testing instrument calibrations (i.e. pH meter) shall 
also be kept. Calibration will be in accordance with the 
manufacturer’s instructions. 
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I1. OBJECTIVES 

�x Manage discharges of water from the site. 

�x Provide for the implementation of all relevant State Environment Protection Policies (SEPPs). 

I2. BACKGROUND 

Surface water has been diverted across the Plant area through a combination of open swale drains and 
constructed storm water drains to the wetland area in the east/north-eastern corner of the site.  During 
construction, surface waters will be directed to the site’s sedimentation ponds for containment and treatment.   

Permanent drainage lines around the Plant area may result in the long term lowering of water levels in the 
overburden aquifer, resulting in oxidation of in-situ ASS and subsequently generate localised acidic leachate 
and/or mobilise naturally occurring metals that could impact on the receiving surface water and groundwater 
environment. 

I3. ENVIRONMENTAL CONTROL MEASURES 

The following provides a list of the environmental control measures for soil management of currently 
disturbed ASS. 

Environmental Control Measure Responsibility 

1. Line the surface of any stormwater runoff containment areas with 
limestone. 

CONTRACTOR 

2. Install a leachate collection and treatment system comprising a water 
retention sump / basin to contain run-off and seepage in all ASS 
containment areas. 

CONTRACTOR 

3. Any sumps on site are to be lined with heavy duty plastic liner/sheeting 
and contain a layer of coarse limestone. 

CONTRACTOR 

4. Should significant volumes of water become ponded in the bunded 
treatment area (e.g. > 50 litres), water monitoring and when required, 
treatment, shall be undertaken prior to discharge. Treatment shall 
involve the application of hydrated lime (in small amounts to avoid ‘over-
dosing’) until the pH is between 6.5 and 8.5 and other performance 
indicators are met.  The water will then be suitable for discharge. Where 
possible, lime shall be used in a powder form to avoid the risk of ‘over-
dosing’. 

CONTRACTOR 

5. Following severe weather conditions, conduct pH and EC monitoring of 
water within containment areas to assess environmental impact.   
Undertake remedial action as necessary. 

CONTRACTOR 

6. The pH of the seepage water, groundwater and run-in in the excavation 
pits and trenches will be monitored and, if needed, dosed locally in-situ 
using diluted hydrated lime until the pH is between 6.5 and 8.5 and all 
other performance limits are met prior to discharge or to transferral 
between excavation pits. Small quantities of the neutralising agent shall 
be used and the pH shall be regularly monitored during lime addition to 
limit the risk of over dosing. 

CONTRACTOR 
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Environmental Control Measure Responsibility 

7. Sufficient quantities of the chosen water neutralising agent (e.g. 
hydrated lime) shall be kept on-site in a dry state (e.g. locked in a shed).  

CONTRACTOR 

8. Stormwater shall be managed in accordance with EPA Publication 275 
(May 1991) “Construction techniques for Sediment Pollution Control”. 

CONTRACTOR 

9. A flocculent (e.g. gypsum) can be added to the water in the excavation 
pit to settle out suspended solids.   

CONTRACTOR 

10.  Stockpiles shall be designed to prevent run-off and erosion.   CONTRACTOR 

11. Personnel working with hydrated lime - shall be inducted to a site 
Occupational Health and Safety Plan.  As minimum, protective clothing, 
including safety glasses, gloves, overalls and a respirator, should be 
worn when handling the hydrated lime. 

CONTRACTOR 

12.  All building structures that penetrate ASS affected soils or groundwater 
should comprise suitable corrosion resistant properties as per the 
relevant Australian Standard (e.g. AS 2159). 

CONTRACTOR 

 

I4. INSPECTION AND MONITORING 

The following inspection and monitoring program will be conducted at the site.  The results of these activities 
will be recorded on the inspection/monitoring data sheets (to be developed).  

Activity Frequency By Whom 

1. Inspect sumps and bunds on site 
for condition and correct operation 

�x Weekly 

�x Within first 2 hours of a rain event 

�x As soon as is practical after storm 
events which occur outside normal working 
hours 

CONTRACTOR 

2. Inspect for turbidity and sediment at 
discharge pit. 

3. Monitoring of water in excavation 
pits/trenches/containment areas  

�x Prior to discharge of any waters off-site.  
Surface water shall only be released 
once the performance limits are met 

CONTRACTOR 

 

I5. PERFORMANCE INDICATORS 

Item Performance Indicator 

1. Surface water Quality �x Conformance with SEPP.  

�x Stormwater discharge from the site does not cause the water 
quality objectives for SEPP “Waters of Victoria” to be exceeded. 
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Item Performance Indicator 

2. Any stockpiles Stormwater protection of any stockpiles is maintained, effective and 
in good working order. 

3. Non conformance All non conformances are reported and rectified where possible and 
as soon as is practical. 

 

I6. CORRECTIVE MEASURES 

Item Performance Indicator 

1. Performance Indicators Should failure to meet the documented “Performance Indicators” 
occur, TDJV will be notified within 24 hours; and operations involving 
the direct disturbance (excavation) of ASS/PASS soils ceased until 
specialist advice is sought, and remedial action is taken if required, 
and the Performance Indicators are again complied with 

2. Surface water Discharge Surface water which does not meet the requirements for off-site 
discharge shall be contained within the site and treated accordingly.  
Discharge will only occur when surface water meets the performance 
limits. 

3. Over-dosing of water with lime 
products 

Immediately sample the water for pH.  Check again the next day.  If 
the pH remains elevated with respect to the performance limits, 
conduct a risk assessment to determine potential impact to the 
environment.  

 

I7. REPORTING 

Item Reporting 

1. On-going monitoring Records of all on-going site monitoring shall be maintained by the 
TDJV on a monthly basis. As appropriate, data will be graphed 
against time to assess any trends/events in a timely manner.  

 

I8. AUDITING 

Item Auditing 

1. Construction management 
strategies 

Auditing shall demonstrate implementation of agreed construction 
management strategies and compliance with 'Performance Limits' 
and ‘Monitoring’ specified in this ASS SP.  

2. Calibration Records Records of any testing instrument calibrations (i.e. pH meter) shall 
also be kept. Calibration will be in accordance with the 
manufacturer’s instructions. 
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J1. OBJECTIVES 

�x Ensure minimal impact to receiving surface waters including the Powlett River and the sensitive 
receiving water bodies near the Site (e.g. marshlands to the east of the site).  

J2. BACKGROUND 

 The Powlett River is located approximately 400 m to the north of the site and discharges into the sea to the 
north west of the site.  River conditions in the vicinity of the site are likely to be both estuarine and tidal.  The 
Wonthaggi Drain is located approximately 600 m to the east of the Plant area running approximately north – 
south and joining the Powlett River to the north of the site. 

Surface water has been diverted across the Plant area through a combination of open swale drains and 
constructed storm water drains to the wetland area in the east/north-eastern corner of the site.  During 
construction, surface waters will be directed to the site’s sedimentation ponds for containment and treatment 
prior to release.   

J3. ENVIRONMENTAL CONTROL MEASURES 

The following provides a list of the environmental control measures for soil management of currently 
disturbed ASS. 

Environmental Control Measure Responsibility 

1.  Three rounds of baseline surface water monitoring shall be undertaken at 
sensitive surface water receiving bodies (i.e. natural marsh areas) located 
within 200m of the site prior to the commencement of development works 
in order to establish baseline ranges and determine performance limits for 
ASS parameters. The rounds should be separated by a minimum of two 
weeks. 

CONTRACTOR 

2. Derive a baseline range of values for ASS parameters from surface water 
data collected during the baseline assessment.   

CONTRACTOR 

3. Surface water sampling is to be conducted by a suitably experienced and 
qualified person. 

CONTRACTOR 
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J4. INSPECTION AND MONITORING 

The following inspection and monitoring program will be conducted at the site.  The results of these activities 
will be recorded on the inspection/monitoring data sheets (to be developed).  

Activity Frequency By Whom 

1. Surface water 
monitoring  

�x Twice-weekly for pH and EC during earthworks (and 
following rain events of �• 20mm over a 24 hours);  

�x Weekly for pH and EC following excavations (but during 
other construction works);  

�x Monthly for ASS parameters (including dissolved Fe, Al, 
total acidity, total alkalinity, sulfate and chloride) from the 
commencement of construction works for a period of six 
months following completion of all construction works; and 

�x Quarterly for groundwater depth and ASS parameters 
(including dissolved Fe, Al, total acidity, total alkalinity, 
sulfate and chloride) from six months following completion 
of all construction works to 5 years following completion of 
excavation works. 

CONTRACTOR  

 

J5. PERFORMANCE INDICATORS 

Item Performance Indicator 

1. Develop specific performance 
limits for surface water bodies 
based on the baseline test results.  
Compare the results of on-going 
monitoring to these specific 
performance limits. 

Specific performance limits are to be derived following baseline 
surface water assessment 

2. Non conformance All non conformances are reported and rectified where possible and 
as soon as is practical. 

 

J6. CORRECTIVE MEASURES 

Item Performance Indicator 

1. Performance Indicators Should failure to meet the documented “Performance Indicators” occur, 
TDJV will be notified within 24 hours; and operations involving the 
direct disturbance (excavation) of ASS/PASS soils or lime treatment 
ceased until specialist advice is sought, and remedial action is taken if 
required, and the Performance Indicators are again complied with. 

2. Over-dosing of water with lime 
products 

Immediately sample the water for pH.  Check again the next day.  If the 
pH remains elevated with respect to the performance limits, conduct a 
risk assessment to determine potential impact to the environment.  
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J7. REPORTING 

Item Reporting 

1. On-going monitoring  Records of all on-going site monitoring shall be maintained 
by the TDJV on a monthly basis. As appropriate, data will be graphed 
against time to assess any trends/events in a timely manner.  

 

J8. AUDITING 

Item Auditing 

1. Construction management 
strategies 

Auditing shall demonstrate implementation of agreed construction 
management strategies and compliance with 'Performance Limits' 
and ‘Monitoring’ specified in this ASS SP.  

2. Calibration Records Records of any testing instrument calibrations (i.e. pH meter) shall 
also be kept. Calibration will be in accordance with the 
manufacturer’s instructions. 
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APPENDIX K  
Limitations 
 



 Golder Associates Pty Ltd  GAP Form No. LEG04 RL1 

 

LIMITATIONS 

This Document has been provided by Golder Associates Pty Ltd (“Golder”) 
subject to the following limitations: 
 
This Document has been prepared for the particular purpose outlined in 
Golder’s proposal and no responsibility is accepted for the use of this 
Document, in whole or in part, in other contexts or for any other purpose.  
 
The scope and the period of Golder’s Services are as described in Golder’s 
proposal, and are subject to restrictions and limitations.  Golder did not perform 
a complete assessment of all possible conditions or circumstances that may 
exist at the site referenced in the Document.  If a service is not expressly 
indicated, do not assume it has been provided.  If a matter is not addressed, do 
not assume that any determination has been made by Golder in regards to it. 
 
Conditions may exist which were not detected given the limited nature of the 
enquiry Golder was retained to undertake with respect to the site.  Variations in 
conditions may occur between assessment locations, and there may be special 
conditions pertaining to the site which have not been revealed by the 
investigation and which have not therefore been taken into account in the 
Document. Accordingly, additional studies and actions may be required.   
 
In addition, it is recognised that the passage of time affects the information and 
assessment provided in this Document.  Golder’s opinions are based upon 
information that existed at the time the information is collected.  It is understood 
that the Services provided allowed Golder to form no more than an opinion of 
the actual conditions of the site at the time the site was visited and cannot be 
used to assess the effect of any subsequent changes in the quality of the site, or 
its surroundings, or any laws or regulations.   
 
Any assessments, designs, and advice provided in this Document are based on 
the conditions indicated from published sources and the investigation 
described. No warranty is included, either express or implied, that the actual 
conditions will conform exactly to the assessments contained in this Document. 
 
Where data supplied by the client or other external sources, including previous 
site investigation data, have been used, it has been assumed that the 
information is correct unless otherwise stated. No responsibility is accepted by 
Golder for incomplete or inaccurate data supplied by others. 
 
Golder may have retained subconsultants affiliated with Golder to provide 
Services for the benefit of Golder.  To the maximum extent allowed by law, the 
Client acknowledges and agrees it will not have any direct legal recourse to, and 
waives any claim, demand, or cause of action against, Golder’s affiliated 
companies, and their employees, officers and directors. 
 
This Document is provided for sole use by the Client and is confidential to it and 
its professional advisers. No responsibility whatsoever for the contents of this 
Document will be accepted to any person other than the Client.  Any use which 
a third party makes of this Document, or any reliance on or decisions to be 
made based on it, is the responsibility of such third parties.  Golder accepts no 
responsibility for damages, if any, suffered by any third party as a result of 
decisions made or actions based on this Document. 
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