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VDP Utilities Corridor Acid Sulfate Soil Management

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

Plan

AASS Actual Acid Sulfat e Soils

ASS Acid Sulfate Soil

Class One Class One Environmental Incidents create permanent or long term damage to the

Environmental environment. This damage will result in the environment taking 12 months or more to

Incident return to pre-existing conditions or costs in excess of $50,000 to remediate. (See AEMP
Attachment K).

Class Two Class Two Environmental Incidents create short to medium term damage to the

Environmental environment. This damage will result in the environment taking up to 12 months to return

Incident to pre-existing conditions or costs in excess of $10 000 but not exceeding $50,000 to
remediate. (See AEMP Attachment K)

Class Three Class Three Environmental Incidents typically cause short term or nuisance damage.

Environmental The damage is easily rectified usually within one day. Class 3 incidents do not cause

Incident medium or long term damage or costs less than $10 000 to remediate. (See AEMP
Attachment K).

CMA Catchment Management Authority

CP Construction Phase

CWMS Construction Work Method Statements

D&C Design and Construct Phase of the VDP

DEWHA Department of the Environment, Water, Heritage and the Arts

DSE Department of Sustainability and Environment

EES Environment Effects Statement

EIRP Environmental Incident Response Plan

EPA Victorian Environment Protection Authority

EP Act Environment Protection Act 1970

EPBC Act Environment Protection and Biodiversity Conservation Act 1999

EMP Environmental Management Plan

EMS Environmental Management System

Environmental

Any event that causes, has caused or has the potential to cause an Environmental

Incident Hazard or Pollution (from section 4, Appendix S3, PS&PR). [Please see the definition of
Environmental Hazard. Please see the definitions of Pollution of Atmosphere, Pollution
of Land and Pollution of Waters for the legislative definitions of ‘Pollution’ in Victoria.]

Gov Groundwaters of Victoria

IWMP Industrial Waste Management Policy

JHA Job Hazard Analysis

JSEA Job Safety and Environmental Analysis

NEPM National Environment Protection Measure

0o&M Operation and Maintenance Phase of the VDP
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Performance The Performance Criteria outline the overarching requirements based on the

Criteria environmental objective for each Subject Area of Schedule A of Appendix S3 of the
Project Scope and Project Requirements

Plant site Victorian Desalination Project Wonthaggi Plant site

PR Performance Requirements

Project Area

Refers to all areas designated for the project as defined in the Project Deed including
both the plant area and the utilities corridor

PS&PR Project Scope and Project Requirements

Ramsar Wetland listed under the international treaty for the conservation of wetlands

SEI Site Environmental Inspection

SEP Site Environmental Plans

SEPP State Environment Protection Policy

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

The State The Honourable Timothy James Holding, MP, in his capacity as the Minister for
Water of the State of Victoria for and on behalf of the Crown in the Right of the
State of Victoria

TDJIV Thiess Degrémont Joint Venture

Utilities corridor

Construction footprint of the Victoria Desalination Project transfer pipeline, power supply
and associated utilities

VDP Victorian Desalination Project

VDP Utilities Collective term used to refer to the power supply, transfer pipeline and communications
components of the VDP including compensations reaction stations, surge vessels and
the booster pump station. Refer to Section 1.4 of the Utilities Area EMP for further
description of these utilities.

WAP Work Area Packages

WP Work Packs
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VDP Utilities Corridor Acid Sulfate Soil Management Plan

This Acid Sulfate Soil Sub Plan (ASS SP) describes the existing Acid Sulfate Soil conditions and the
management measures required to mitigate the potential negative impacts to the environment from the
design and construction (D&C) of the Victorian Desalination Project (VDP) transfer pipeline and power
supply (collectively referred to as the utilities corridor). This ASS SP applies to works along the VDP Utilities
Corridor as defined in the Victorian Desalination Project Incorporated Document in the Bass Coast, Cardinia
and Casey Planning Schemes pursuant to section 6(2)(j) of the Planning and Environment Act 1987.

This sub plan must be read in conjunction with the Environmental Management System (EMS) Manual, D&C
Environmental Management Plan (D&C EMP) and the D&C Utilities EMP. This sub plan forms an
attachment to the D&C Utilities EMP and addresses requirements listed in the Environmental Compliance
Tracker (TDV-0-EV-RP-0001-01), including licence conditions, Performance Requirements (PRSs),
Performance Criteria (PC) and other obligations which may influence air quality.

Specific management measures from this and other environmental sub plans have been incorporated 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.

The purpose of this Acid Sulfate Soil Management Plan (ASSMP) is to outline the investigation,
management and monitoring of Acid Sulfate Soils (ASS) along the VDP Utilities Corridor. Management
options for ASS will vary depending on the character of the material being disturbed and the nature of the
disturbance. As such, the primary objectives of the ASSMP are to:

identify the risks associated with construction of the VDP Transfer Pipeline and Power Supply
through areas of ASS

outline the investigation undertaken for to identify the extent and nature of the of ASS along the
VDP Utilities Corridor and provide a summary of this investigation

outline the control, management and mitigation measures to prevent contamination to soils, surface
water and groundwater as a result of the works through areas of ASS, and

outline monitoring and reporting requirements associated with works through areas of ASS.

Based on this ASSMP, site specific control measures will be prepared in accordance with the Victorian
Industrial Waste Management Policy (Waste Acid Sulfate Soils) for defined areas of the VDP Utilities
Corridor where ASS will be encountered.

The proposed management options outlined in this plan do not require approval of the ASSMP under the
Industrial Waste Management Policy (Waste Acid Sulfate Soils). This ASSMP has however been prepared in
consultation with the EPA.

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.
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Table 1: Environmental objectives, targets and perf ~ ormance requirements

Issue Objective/Performance Target/Performance Requirement
Criteria

Acid sulfate soils Manage acid sulfate soils. Comply with the performance criteria

Comply with EPA’s Industrial (PR#17113)D,C.

Waste Management Policy

(Waste Acid Sulfate Soils) and  |gentify and where possible avoid disturbing areas

EPA Publication 655, Acid of potential acid sulfate soils (PR#17114)D,C.
Sulfate Soil and Rock

quage potenFiaI_ and actual Develop and implement methods and

a(_:|d sulfate So'ls_ in qccordance management systems to manage acid sulfate
with relevant Ieglglatlgn, soils and construction where acid sulfate soils are
standards and guidelines encountered to minimise environmental impacts
including the waste hierarchy (PR#17115)D,C.

(PR#17112)D,C.

Ensure that the environmental management plan
for the Powlett River crossing addresses potential
acid sulfate soils in the vicinity of the Powlett
River and the project site, and interaction with
groundwater dewatering, floods, flora and fauna
and construction technique. (PR#17116)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.

#

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.
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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).

EPA and any other relevant agencies and stakeholders (including the West Gippsland Catchment
Management Authority) 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.

$ %&

Acid Sulfate Soil (ASS) is the common name given to soil and sediment containing iron sulfides (principally
iron pyrite), or products of the oxidation of sulfides. Accumulation of sulphides in soils of coastal areas
occurred during the Holocene (the last 10,000 years) when sea level peaked around 1.5 - 2m above current
levels resulting in inundation of low lying areas that are now part of the terrestrial environment.

The metal sulfides in ASS are principally iron pyrite (FeS2) which is stable in an anaerobic (low oxygen)
environment such as beneath the groundwater table. However, disturbance of these soils that results in
exposure to oxygen can result in the oxidation of the sulphides and subsequent generation of sulfuric acid.
The sulfuric acid can also mobilise aluminium, iron and other metals from soil and sediment. Collectively, this
contamination of run-off and leachate can adversely affect the beneficial uses of receiving waters (surface
and groundwater), impact aquatic communities, agricultural and fisheries practices and engineering works.

Acid Sulfate Soil may be present in two forms as:

Potential acid sulfate soil (PASS) - soil that contains unoxidised metal sulphides which occur under
oxygen-free or waterlogged conditions, and

Actual acid sulfate soil (AASS) - soil that contain oxidised metal sulphides that are already acidic
which occur under conditions exposed to oxygen.

Acid Sulfate Soil investigations have occurred throughout the planning, design and construction phases of
the project (GHD 2008, Douglas Partners 2010 and Chadwick 2010).

Data from these investigations has been utilised in development of this ASSMP. The methodology of the
various investigations has differed slightly, however the risk based approach to the identification and
classification of ASS, as outlined in Publication 655.1 — Acid Sulfate Soil and Rock (EPA 2009), has been
adopted in the development of this ASSMP. This approach has included a desk based assessment, field pH
tests (measuring soil pH before and after rapid oxidation with hydrogen peroxide) and analytical tests
(SPOCAS and S,)).
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4.1.1 Desk based assessment

The following desk based assessment was undertaken to identify locations where the VDP Utilities Corridor
has a high, moderate, low or no likelihood to encounter ASS:

1. High likelihood to encounter ASS:  Areas where the VDP Utilities Corridor intersects the estimated
extent of probable ASS on the Coastal Acid Sulfate Soil Hazard maps (Department of Natural
Resources and Environment, 2002) and the Central Coast map sheet of prospective land that has
potential to contain Coastal Acid Sulfate Soil published in the Victorian Coastal Acid Sulfate Soils
Strategy (Department of Natural Resources and Environment, 2009). These maps are provided in
Attachment B.

2. Moderate likelihood to encounter ASS:  Areas where the VDP Utilities Corridor crosses
waterways likely to have had a marine influence during the last sea level rise, however are not
within the estimated extent of Coastal Acid Sulfate Soil (Department of Natural Resources and
Environment, 2002 and 2009).

3. Low likelihood to encounter ASS : Remaining areas of the VDP Utilities Corridor where
construction of the transfer pipeline will require excavation to a depth below 5m AHD and the natural
ground surface is below 20 m Australian Height Datum (AHD).

The remaining extent of the VDP Utilities Corridor is considered unlikely to encounter ASS.

4.1.2 Geotechnical investigations

Soil texture and stratigraphy will influence the distribution and the rate at which PASS will oxidise when
disturbed. Extensive geotechnical factual investigations has been undertaken along the VDP Utilities
Corridor and the geotechnical profiles of the affected areas have been provided in Attachment C to assist
with interpretation and selection of management options.

4.1.3 Field pH tests

Field pH tests have been carried out to indicate the likely presence or absence of ASS at locations identified
by the desk based assessments (refer to Figure 1 for locations) and provide an indication of the extent of
AASS or PASS through the soil profile.

Field pH tests involve measuring pH before and after rapid oxidation with hydrogen peroxide (H,O,) at
regular increments (either 0.25m or 0.5m) through the soil profile to a depth of 1m below the proposed
excavation depth. The field pH test may be carried out in the field or in NATA-accredited laboratories and
interpretation of the results has been as per Publication 655.1 (EPA 2009) as summarised in Table 2.

TDV-0-EV-SB-0012.112-00
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Table 2 Interpretation of Field pH tests
pHe PHrox pH Reaction Action required
Rate’

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

>4.0 and >3.0 and >2 2 PASS may be present, further assessment is
<5.0 <5.0 required

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

Source: Publication 655.1 (EPA 2009)

In areas that within the estimated extent of probable ASS on the Coastal Acid Sulfate Soil Hazard maps
(State of Victoria, Department of Natural Resources and Environment, 2002) boreholes for field tests and
collection of analytical samples were done at 100m spacing as per the Publication 655.1 (EPA 2009).

In areas that were identified as being in areas of moderate to low likelihood of encountering ASS, field tests
were done at 500m spacing on account of the lower likelihood of encountering ASS. Supplementary field

tests were done at 100m spacing in these sections if a positive sample was detected.

4.1.4 Analytical tests

Analytical tests were done where the field pH tests identified soils requiring further assessment to determine
the level of existing and potential acidity, and the neutralising capacity of the soil. Samples for analytical
testing were typically taken from the soil layer that obtained the highest positive result from the field pH tests.

Two types of analytical tests have been used:

Suspension peroxide oxidation combined acidity test

(SPOCAS) — an all-in-one acid based

account that provides an account of the potential sulphuric acidity, actual acidity as well as
measures of the acid neutralising capacity of the material. SPOCAS is the typical analytical test for

ASS.

Chromium reducible sulphur (CRS or Scr) suite

— an alternate analytical test that determines

reduced inorganic sulphur species excluding sulphates/organic sulphur that is suitable for soils with

lower percentage of sulphides and for soils containing organic material.

All analytical tests have been completed by NATA-accredited laboratories and interpretation of the results

has been as per Publication 655.1 (EPA 2009) as summaries in Table 3.

Table 3 Interpretation of Field pH tests

Soil or sediment texture

Net acidity criteria (1-1000tonnes)

Net acidity criteria (>1000tonnes)

%S mol H+/tonne %S mol H+/tonne
Sands to loamy sands 0.03 18 0.03 18
Sandy loams to light clays 0.06 36 0.03 18
Medium to heavy clays and silty 0.1 62 0.03 18
clays

Source: Publication 655.1 (EPA 2009)

TDV-0-EV-SB-0012.112-00
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4.1.5 Quality assurance and control

VDP Utilities Corridor Acid Sulfate Soil Management

All field samples have been collected by trained professionals in a manner required to maintain the integrity
of the samples through collection, storage and transportation of the material.

Where samples field pH tests were done by the laboratories, samples were retained to allow SPOCAS or

CRS sampling of the same material from which the field tests provided positive results.

During the final round of geotechnical investigations (Chadwick 2010), a minimum of 10% of for SPOCAS
analysed samples were also analysed using the CRS to provide a quality assurance and quality control

check.

Table 4 and Figure 1 provides a summary of the areas of high, moderate and low likelihood of encountering
ASS, and the subsequent findings of the field investigations .

A site specific ASS management sub-plan will prepared for each of these areas.

Table 4 Field and analytical ASS investigations
Attachment * Location Likelihood of Findings of field
occurrence ° investigations

Attachment C1 KP 0.0-0.6 Low-lying area Moderate ASS present

KP 0.6 -1.7 Powlett River floodplain and High ASS present
crossing

Attachment C2 KP1.7-25 Low-lying area Moderate ASS present
KP25-29 Bridge Creek High ASS present
KP29-34 Woolshed Creek High ASS present
KP34-43 Low-lying area Moderate ASS present

Attachment C3 KP 35.0-37.2 GHM Proving Ground High ASS present
KP 37.2-41.0 Low-lying area Moderate ASS present

- KP 41.0-45.5 No excavation below 5m ADH Unlikely -

Attachment C4 KP 45.5-47.9 Low-lying area including Lang Low ASS present

Lang STP

KP 48.0 Lang Lang River crossing Moderate ASS present

Attachment C5 KP 48.1-55.5 Low-lying area Low ASS present
KP 55.5 -56.0 Yallock Creek crossing High ASS present
KP 56.0 — 59.0 Low-lying area Low ASS present

Attachment C6 KP 59.0 - 59.5 Bunyip Main Drain Moderate ASS present

Attachment C7 KP 59.5 - 69.5 Low-lying area Low ASS present
KP 69.5 Cardinia Creek Moderate ASS not present
KP 69.5-72.0 Low-lying area Low ASS not present

- KP72.0 - 83 No excavation below 5m ADH Unlikely -

1. Attachments C1 - C7 provide relevant geotechnical relating to the location

2. Likelihood of occurrence as determined by the desk based assessment defined in section 6.1

TDV-0-EV-SB-0012.112-00
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Figure 1

VDP Utilities Corridor Acid Sulfate Soil Management

Likelihood of occurrence of Acid Sulfate S oils along the VDP Utilities Corridor

Plan
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VDP Utilities Corridor Acid Sulfate Soil Management

An environmental risk assessment has been carried out for the Utilities Corridor. This assessment is
contained in the Environmental Risk Register, Attachment C of the D&C Utilities Area EMP. Table 5

summarises the potential hazards from project activities associated with Acid Sulfate Soils, potential impacts

of these hazards and the risk of occurrence as rated by the environmental risk assessment.

Table 5: Summary of utilities risk assessment for A

ir Quality

Activity posing hazard Risk/ Potential Impact Inherent
Risk (before
controls)

Disturbance of PASS / AASS at geotechnical Adverse effects to receiving waters and associated Moderate

test sites ecosystems from run-off and leachate.

Disturbance of PASS / AASS at geotechnical Exposure of livestock to acidic soil. Low

test sites

Exposure of PASS on trench walls or floor Release of sulfuric acid, dissolve aluminium, iron Extreme

resulting in situ oxidation and subsequent of and other metals into the soil and groundwater

formation of AASS. resulting in adverse impacts to beneficial uses and

quality of groundwater.

Accumulation of acidic leachate / run off in Adverse impacts to surface water and associated Extreme

trench. aquatic ecosystems as a result of unsuitable

disposal of water to the environment.

Exposure of PASS surrounding the trench to air | Acidification of groundwater and iron, aluminium and Extreme

(in the cone of depression) due to the lowering heavy metal contamination groundwater that will

of the watertable and oxidation subsequent of reside in the cone of depression. Adverse impacts to

formation of AASS. beneficial uses and quality of groundwater.

Oxidation of PASS resulting in contaminated Contamination of soil, receiving waters or High

run-off and leachate. groundwater from contaminated run-off and

leachate.

Adverse impacts to aquatic ecosystems in receiving

waters (potentially including Threatened species

such as Growling Grass Frog and Dwarf Galaxias).
lllegal transportation of ASS. Breach of statutory requirements. Moderate
Inadvertent spill of ASS material or leachate. Contamination of soil or receiving waters.

Adverse impacts to aquatic ecosystems in receiving

waters.

lllegal treatment and storage of ASS. Breach of statutory requirements. Contamination of Moderate

Incomplete treatment of material resulting in soil, receiving waters or groundwater from run-off

ongoing oxidation. and leachate. Adverse impacts to aquatic

ecosystems in receiving waters.
lllegal disposal of ASS. Breach of statutory requirements. High
Incomplete treatment of material resulting in Acidification of soil resulting in poor performance of Moderate

ongoing oxidation.
Incomplete separation of ASS and non-ASS
resulting in trace amounts of ASS in backfill.

pasture or vegetation reinstatement.

Plan
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The primary aim of ASS management is to prevent or minimise the oxidation of PASS and control the
associated effects where oxidation has occurred. The selection of appropriate strategies and management
will depend on a number of site-specific characteristics, including:

type of excavation or disturbance undertaken

the character of the soil being disturbed (i.e. texture, potential acidity, depth)
variability of soils on the site

surface hydrology and groundwater

the environmental values of the receiving environment

the space available to stockpile or treat material.

The following control, management and mitigation measures are based around:
removal of won ASS material to a EPA licensed disposal facility
on-site treatment of material with low total potential acidity
reinstatement in the excavation
stockpile management
prevention of oxidisation of PASS in situ during trenching activities
prevention of oxidisation of PASS in situ during dewatering activities
groundwater, runoff and leachate management
monitoring of areas where in situ PASS has potential to have oxidised.

Figure 2 illustrates the decision making hierarchy for the selection of ASS control, management and
mitigation measures implemented under this ASS SP.

TDV-0-EV-SB-0012.112-00
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i

Figure 2 ASS control, management and mitigation mea  sures

6.2 Removal of surplus ASS material to a EPA licens  ed disposal facility

Treatment of surplus Acid Sulfate Soil (AASS and PASS) that is excavated during the construction of the
VDP Transfer Pipeline and Power Supply will not always be possible due to site conditions, timing and space
constraints (configuration of the ROW provided limited space). Given suitable stockpiling, transportation and
tracking (which are addressed below), removal of surplus ASS material to an EPA licensed disposal facility is
an expensive yet low risk management solution.

All untreated surplus ASS will be disposed of at Lantrak’s EPA fill licensed site at Old Dandenong Road,
Heatherton Victoria (or other facility with a license under the Industrial Waste Management Policy (Waste
Acid Sulfate Soils) top receive ASS ), in accordance with the project Spoil Management Plan (PLV-3-CN-PR-
0002).

Removal of surplus ASS material to an EPA licensed disposal facility is also the preferred management
strategy for material with a liming rate of > 25kg per tonne.

TDV-0-EV-SB-0012.112-00
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6.1.1 Transportation

Transportation of ASS will be required for all material that is disposed off site. Table 5 summaries the risks
associated with transportation of ASS spoil.

Table 5 Risks associated with transportation of ASS spoil
Risk Factor influencing potential impact
Inadvertent spills and leakage of leachate Moisture content of the soll
Inadvertent loss of ASS Level to which trucks are loaded
Generation of ASS dust Covering of loads

Acid sulfate soil is considered a prescribed industrial waste as defined in regulation 7 of the Environmental
Protection (Prescribed Waste) Regulations 1998. As such, vehicles transporting ASS require a Permit to
Transport Prescribed Industrial Waste under Regulation 15 of the Environment Protection (Industrial Waste
Resource) Regulations 2009.

In addition, the likelihood of inadvertent spills, loss of ASS or dust will be reduced by the following control
measures:

limiting the transportation of ‘sloppy’ or saturated material
not over filling trucks

covering loads and using trucks with sealed tailgates.

6.1.2 Waste tracking

As ASS is considered a prescribed industrial waste under regulation 7 of the Environmental Protection
(Prescribed Waste) Regulations 1998, all movements of ASS must be tracked using the EPA waste transfer
certificates.

Construction of the VDP Transfer Pipeline and Power Supply will result in generation of approximately 10m?*
of surplus spoil per lineal meter of the Transfer Pipeline and approximately 1m?® of surplus spoil per lineal
meter of the power supply trench. Table 6 summaries the risks associated with on-site treatment of Acid
Sulfate Soil in the context of the construction of the VDP Transfer Pipeline and Power Supply.

Table 6 Risks associated with on-site treatment of A cid Sulfate Soil

Risk Factor influencing potential impact

Contamination of soils on which the material is treated The total potential acid, rate of treatment, effectiveness

stockpiled and receiving groundwater as a result of of mixing of material with aglime, moisture content, and

leachate. preparation of the surface on which the material is
being treated.

Contamination of surrounding soils or receiving The total potential acid, rate of treatment, effectiveness

waters as a result of run-off. of mixing of material with aglime, moisture content, and
preparation of the surface on which the material is
being treated.

Due to the nature of the construction schedule for the project, there are two scenarios in which material may
be treated on site. These are:
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treatment of ASS material while backfilling the trench

treatment of surplus ASS material on the ROW prior to backfilling the trench.

On-site treatment will be the preferred management strategy for material with a liming rate of <25kg per
tonne.

6.1.3 Treatment of ASS material used for backfillin g the trench

ASS material that is excavated from the transfer pipeline or power supply trenches will be separated where
possible and used to backfill the minimum cover above the pipe. Where ASS material is likely to consist of
PASS that has potential to oxidise if used in backfill of the trench above the water table it will require
treatement.

Spoil used to backfill the trench above the pipe must be laid in 150mm layers and compacted to prevent
settlement. In areas where the trench has intercepted PASS soils, fine aglime will be mixed with ASS spoil
during the backfill process.

The liming rate for treatment will be determined from the SPOCAS or S, tests. Treatment of material used
for backfilling the trench will only be undertaken with material with a liming rate of <25kg per tonne.

6.1.4 Treatment of surplus ASS material on-site pri  or to backfilling the trench
In some cases, ASS may be treated on site prior to backfill of the trench and excavations on site.

During normal conditions, the movements of plant, equipment and heavy vehicles act to compact the surface
of the utilities corridor in a manner that is suitable for the treatment of acid sulfate soil with a low to moderate
total potential acidity (i.e. material with a liming rate of <25kg per tonne). When treating material with a liming
rate of <25kg per tonne, a guard layer of aglime will be spread across the site surface to prevent
contamination of the subsoil.

Treatment of the ASS prior to backfill will involve spreading the stockpile across the site and mixing with fine
aglime at a rate determined from the SPOCAS or Scr tests using excavators and / or graders. All treatment
areas will by bunded and sump pits formed to collect runoff or leachate as required. Treatment of ASS
material will not occur within 10m of any waterways.

Treated material will be allowed to neutralise for a minimum of two days prior to being stockpiled for testing
prior to backfilling trench. SPOCAS verification testing will be carried out at a rate of one test/ 200 T of
treated spoil. Each SPOCAS verification test will be deemed to have passed if the net acidity is <18 moles
H+/tonne or <0.03%S equivalent. A higher net acidity result will require the application of additional
agricultural lime until a satisfactory net acidity result has been achieved.
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Figure 3 On-site treatment of ASS

VDP Utilities Corridor Acid Sulfate Soil Management

Plan

TDV-0-EV-SB-0012.112-00

19



VDP Utilities Corridor Acid Sulfate Soil Management Plan

Acid Sulfate Soil (AASS and PASS) that is excavated during the construction of the VDP Transfer Pipeline
and Power Supply will be stockpiled on the project Right of Way (ROW) until removed from site for disposal
or used in backfill of the trench.

Table 7 summaries the risks associated with stockpiling Acid Sulfate Soil in the context of the construction of
the VDP Transfer Pipeline and Power Supply.

Table 7 Risks associated with stockpiling Acid Sulfa te Sail

Risk Factor influencing potential impact

Mixing of AASS and / or PASS material with non-ASS  Self-neutralising capacity of the soil.

spoil. Ability to clearly separate ASS and non-ASS soil
horizons.

Oxidation of PASS resulting in the generation of Permeability of the soil (determined by texture),

sulfuric acid and mobilisation of iron, aluminium and prevailing weather and stockpile size, influencing

other heavy metals. drying rate and thereby exposure to air and duration for

which material is stockpiled.

Contamination of soils on which the material The nature of the soil and its potential for acid
stockpiled and receiving groundwater as a result of generation, moisture content of the material, stockpile
leachate. size and preparation of the surface on which the

material is being stockpiled.

Contamination of surrounding soils or receiving The nature of the soil and its potential for acid

waters as a result of run-off. generation, moisture content of the material, stockpile
size and preparation of the surface on which the
material is being stockpiled.

6.4.1 Short term stockpiles

Short term stockpiles are stockpiles that will be placed directly on the ROW next to the trench without any
treatment apart from stripping of the topsoil (150mm). Short term stockpiles are suitable for spoil that will be
treated on-site or removed from site directly following the completion of pipe lay.

The permeability of the soil, determined by texture, will dictate the maximum period material should be held
in short term stockpiles (refer Table 8).

Table 8 Recommended maximum period for short-term st~ ockpiling Acid Sulfate Soll

Type of Material Duration of stockpile

Texture Range Approx clay content (%) DEVS Hours

Coarse texture 5% Overnight 18 hrs

Sands to loamy sands

Medium texture 5-40% 2.5 days 70 hrs

Sandy loams to light clays

Fine texture 40 5 days 140 hrs

Medium to heavy clays and silty clays
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20



VDP Utilities Corridor Acid Sulfate Soil Management Plan
6.4.2 Medium term stockpiles
Medium term stockpiles are stockpiles that will be maintained on the ROW for two to four weeks. The
permeability of the soil, determined by texture, will dictate the maximum period material should be held in

medium term stockpiles (refer Table 9). ASS maintained in a medium-term stockpile is not considered
suitable for use as trench backfill without treatment to neutralise AASS.

Table 9 Recommended maximum period for medium-term s  tockpiling Acid Sulfate Soil

Type of Material Duration of stockpile

Texture Range Approx clay content (%) Days WWEEDS

Coarse texture 5% 14 days 2 weeks

Sands to loamy sands

Medium texture 5-40% 21 days 3 weeks

Sandy loams to light clays

Fine texture 40 28 days 4 weeks

Medium to heavy clays and silty clays

As there is a likelihood of oxidation of PASS, and generation of leachate from AASS, in medium term
stockpiles, the following control measures will be implemented when forming medium term stockpiles:

stockpiles will be formed on low permeability surfaces (i.e. clay based soils) following removal of the
topsoil (150mm)

stockpiles will be formed at least 10m set back from waterways

a guard layer will be formed beneath medium term stockpiles where the average required liming rate
of the material exceeds 5kg fine aglime (CaCO3) per tonne

a leachate collection drain and / or bunding will be formed around the stockpile to direct leachate
and run off from the stockpile to a leachate collection and treatment point

diversion banks will be formed upslope of the stockpile to prevent water ingress and ensure surface
runoff around the stockpile

the stockpile surface will be groomed and compacted to minimise evaporation and permeation of
rainwater

erosion and sediment control structures will be constructed.

The guard layer should be formed by spreading fine aglime on the soil surface prior to stockpiling. The rate
of neutralising agent for the guard layer will vary depending on the net acidity of the material being stockpiled
and as such should be calculated based on the following formula.

Guard layer liming rate = 0.3 x average liming rate  of the material x number of meters of stockpile de pth
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Excavations in PASS can result in oxidation of the material that will remain in situ around the trench cavity.
Table 10 summaries the risks associated with stockpiling exposure of PASS in situ in the context of the
construction of the VDP Transfer Pipeline and Power Supply.

Table 10 Risks associated with exposure of PASS with  in the trench cavity
Risk Factor influencing potential impact
Exposure of PASS to oxygen and subsequent Permeability of the soil (determined by texture),
oxidation resulting in the generation of sulfuric acid duration of exposure and thereby exposure to air, total
and mobilisation of iron, aluminium and other heavy potential acidity of the soil.
metals.

Contamination of receiving groundwater as a result of  Permeability of the soil (determined by texture),
leachate. duration of exposure and thereby exposure to air, total
potential acidity of the soil.

The treatment of PASS exposed during excavation will be dependent on the total potential acidity of the
material being exposed and the duration of the exposure. Excavations in PASS should only be backfilled
without treatment if the period of exposure is less than the recommended maximum period for short-term
stockpiling of the material (refer to Table 8).

Aglime (or equivalent neutralising agent) will be applied to the trench walls and floor in the form of a super-
saturated lime slurry containing a 10% mixture of agricultural lime prior to backfilling if the period of exposure
of PASS exceeds the recommended maximum period for short-term stockpiling of the material. The
application of lime to the trench walls and floor should be based on neutralisation of 0.5m of soil around the
trench cavity (refer to Table 11 for reference quantities of material for typical trench depths) multiplied by the
soils liming rate (determined from the analytical assessments).

Table 11 Reference quantities of material for typica | trench
Trench depth * Trench surface area per Material to be treated per Tonnes per lineal
lineal meter lineal meter meter 3
3m 8.4 m° 42md 7.2t
4m 10.4 m? 52m’ 8.8t
5m 12.4 m? 6.2m’ 105t
1. Assumes that the entire trench is affected by AASS or PASS
2. Trench surface area based on the typical 2.4m wide trench
3. Calculation of tonnes is assuming a bulk density factor of 1.7

Dewatering in areas with PASS can result in oxidation of the material in situ in the areas where the water
table is lower (referred to as the cone of depression. around the trench cavity) and subsequent
contamination of groundwater. Table 12 summaries the risks associated with stockpiling exposure of PASS
in situ in the context of the construction of the VDP Transfer Pipeline and Power Supply.
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Table 12

Risk Factor influencing potential impact

Exposure of PASS in the cone of depression to
oxygen and subsequent oxidation resulting in the
generation of sulfuric acid and mobilisation of iron,
aluminium and other heavy metals.

Acidification of the groundwater that will ultimately
reside in the cone of depression once the system is
re-flooded

Iron, aluminium and heavy metal contamination of the
groundwater that will ultimately reside in the cone of
depression

Acidification and contamination of any water (eg.
waterways and or adjacent groundwater) that
interacts with the groundwater that will ultimately
reside in the cone of depression

Risks associated with exposure of PASS with

VDP Utilities Corridor Acid Sulfate Soil Management Plan

in the trench cavity

Permeability of the soil (determined by texture),

duration of dewatering, total potential acidity of the soil.

Permeability of the soil (determined by texture),

duration of dewatering, total potential acidity of the soil.

Permeability of the soil (determined by texture),

duration of dewatering, total potential acidity of the soil.

Permeability of the soil (determined by texture),

duration of dewatering, total potential acidity of the soil.

Minimising the area and duration of dewatering in areas with PASS is the best way to prevent oxidation. This

may be achieved in the following ways:

minimise the drainage of soils within the cone of depression by using sheet piling to minimise
groundwater drawdown and to limit seepage into the dry hole (this will be done at pipe jack launch

pits)

minimise the period of dewatering prior to excavation (dewatering to occur for maximum of 48 hr

prior to excavation)

cease dewatering as early in the construction schedule as possible.

Dewatering for construction of the VDP Transfer Pipeline and Power Supply will be required in two forms -

vertical dewatering spears at waterway and some road crossing points and horizontal strip drain dewatering
in low lying areas. The typical duration of dewatering will be equal or less than the recommended maximum

period for short-term stockpiling Acid Sulfate Soil, as such no treatment is anticipated as being required.

The use of sheet piling at pipe jack launch and receiving pits will minimise groundwater drawdown and to
limit seepage into the dry hole and thereby reducing the extent of dewatering required.

Groundwater monitoring will be undertaken where de-watering is done in areas of PASS and if acidity
develops within the cone of depression this will be treated in situ using hydrated lime.

Runoff and leachate from ASS stockpiles has potential to contaminate soil, receiving waters and
groundwater. Table 13 summaries the risks associated with stockpiling exposure of PASS in situ in the
context of the construction of the VDP Transfer Pipeline and Power Supply.
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Table 13 Risks associated with runoff and leachate f  rom ASS stockpiles

Risk Factor influencing potential impact

Contamination of soil on which material is stockpiles Moisture content of the spoil, inclement weather, total

or down slope, receiving waterways and groundwater  potential acidity of material in stockpile or treatment
area, duration and size of stockpiles, permeability of
the soil (determined by texture)

Contamination of as a result of runoff or leachate. Permeability of the soil (determined by texture),
duration of exposure and thereby exposure to air, total
potential acidity of the soil.

The following control measures will be implemented to prevent adverse affects from runoff and leachate from
ASS:

all ASS stockpiles and treatment areas will be bunded with runoff detention basins

pH of water that accumulates in the trench where ASS have been encountered, and from detention
basins of ASS stockpiles and treatment areas, will be tested prior to disposal

disposal of water from detention basins will be done in accordance with the Utilities Water Quality
and Erosion Control sub plan.

Acidic runoff and leachate will be treated with hydrated lime either in treatment tanks, detention basins or
within the trench prior to disposal.

+

Site Environmental Plans (SEPs) have been developed for the Utilities Corridor that detail environmental
sensitive areas and general management measures implemented to minimise potential impacts of
construction activity on the environment and community.

Areas of ASS are indicated on the SEPs. SEPs are held onsite by Area Environment Managers. Additional
practical management measures are picked up and covered by the Weekly Environmental Inspection
Checklist.

In the event that visual assessment or olfactory indicators suggest that soils encountered during excavation
of for the VDP utilities corridor have encountered ASS in areas where ASS were determined not to occur,
field tests will be completed by the Environmental Officers to determine if additional analytical investigation
are required and subsequent management of the soils as ASS is required in accordance with the ASS SP.

An Acid Sulfate Soil investigation report will be prepared to document the results of the along the VDP
Utilities Corridor including the relevant inferred long sections from the geotechnical factual investigations;
and laboratory certificates of analysis from field pH tests, SPOCAS and Chromium reducible sulphur suite.
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Groundwater monitoring bores will be established at all locations where ASS will be disturbed as a result of
the VDP Utilities Corridor to determine if excavation or dewatering has resulted in oxidation of sulfide
materials within the soil resulting in adverse impacts to the beneficial uses of groundwater. Groundwater
monitoring bores will be established to a depth of 2m below the depth of excavation or dewatering. Where
horizontal strip drains have been used for dewatering, these will remain in situ and used for post construction
groundwater monitoring.

Groundwater monitoring will involve use of a piezometer to collect groundwater samples from the surface
aquifers in which the works have occurred. Groundwater monitoring will be undertaken monthly for three
months following works and then quarterly until the handover from the Design and Construction Contractor to
the Operations and Maintenance Contractor. The requirement for ongoing monitoring will then be
determined in consultation with EPA based on the results of the initial monitoring.

Groundwater quality will be compared pre-disturbance groundwater quality. A change in baseline pH >1 in
will be used as threshold for notification of the EPA and potential post construction treatment of in situ ASS
or other further investigation / action.

0
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Attachment B1: KP0.0-1.7

Completion pending
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Completion pending
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Attachment B3: KP 35.0 - 37.2 GMH Proving Ground an  d adjoining areas

Completion pending
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KP 48.1-59.0
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This Acid Sulfate Soil Management Plan (ASSMP) sub-plan applies to the Victorian Desalination Plant (VDP)
Utilities Corridor between Bunyip Main Drain and Lang Lang River (KP 48.1 - 59.1).

Works associated with this section of the VDP Utilities Corridor include:
mainline transfer pipeline and power lay,
trenchless crossing of Southern Boundary Drain and Yallock Cut and Levee, and
modified trenched crossing of Yallock Creek and Outfall Drain.

No pre-construction dewatering of groundwater is proposed in this section of the corridor.

¥ "# %

The desk based ASS investigation concluded that the majority of this section of the VDP Utilities Corridor
had a low likelihood of ASS, with the exception of Yallock Creek which had a high likelihood of ASS (refer to
VDP Utilities Corridor ASSMP for definition of moderate likelihood to encounter ASS).

Geotechnical investigation in this section of the VDP Utilities Corridor were undertaken at 500m intervals and
including field pH tests, SPOCAS and Chromium Reducible Sulphur (CRS) analytical tests (Chadwick 2010).
Additional investigation was completed within the Yallock Creek Floodplain at 100m intervals (Douglas
Partners 2010).

The pipe jack of Southern Boundary Drain and Yallock Cut and Levee will be completed below the depth of
the geotechnical investigation bores at both sites. As such, spoil below 4m depth from the pipe jack pit and
from the tunnel bore will be stored in medium term stockpiles (refer Section 4.2) and assessed to determine
if they consist of ASS.

The results of the geotechnical investigation have been interpreted in conjunction with the inferred geological
long sections provided in this attachment.

% & $ #

This section of the VDP Utilities Corridor is characterised by flat terrain varying between 4 - 6mRL with soil
dominated by firm silty / sandy clays and stiff clay / sandy clay with lenses of silty / clayey sands. The field
tests and analytical investigations between KP 48.1 - 59.1 identified material up to a depth of 2.0m, however
generally only 0.5 — 1.0m, with net acidity that exceeded 18 mol H+/t or 0.03%S indicating the presence of
acid sulfate soils (refer to Table D5.1 for summary of field tests and analytical investigations).

ASS was found to extend to greater depth at Southern Boundary Drain, Yallock Creek and Yallock Cut and
Levee. ASS at these locations was generally of higher net acidity and also extended to a depth close to or
below the groundwater table. Geotechnical investigations at these locations were not completed below the
depth of the excavation, as such material from below 5m depth will be managed as ASS until testing
indicates otherwise.
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Table B5-1 — Summary of ASS investigation for KP 58
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Table B5-2 — Summary of ASS investigation for KP 53 .5-48.5
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Acid Sulfate Soils through the majority of this section of the VDP Utilities Corridor occurs at the surface of the
soil profile (refer to Table D1 and D2 for summary of depth ranges and the drawings in Attachment D6-1).
This ASS will separated during excavation and used for reinstatement above the transfer pipeline or power
supply at the same depth in the soil profile from which it was excavated. Where possible, ASS from the
surface of the soil profile will be transported directly to the rear of the mainline activates and used to backfill
the transfer pipeline or power supply trench. Where space constraints prevent this occuring, the ASS will be
maintained in short term stockpiles (duration less than 2 days) on the site prior to reinstatement above the
pipeline.

Oxidation of PASS associated with this material is unlikely as the ASS already exists in an aerobic
environment. No lime treatment is proposed for this material unless specified by the rehabilitation consultant
in for reinstatement purposes.

ASS at the Southern Boundary Drain and Yallock Cut and Levee pipe jack crossings will be encountered
during excavation of the launch and receiving pits. Spoil generated from the tunnel boring may also be ASS.

The ASS from excavation of the launch and receiving pits will be maintained in medium term stockpiles at
the site for two to four weeks (the maximum period for fine textured soil) in accordance with the stockpile
guidelines outlined in 8.4.2 of the VDP Utilities Corridor ASSMP including:

formation of a guard layer by clearing the topsoil, compacting the subsoil and applying lime at
10kg/m?

bunding the stockpile
formation of a leachate drain and detention and collection pit
surrounding the stockpile with sediment control fencing.

ASS material from the launch and receiving pits to be used in re-instatement will be treated on site in
accordance. The proposed lime treatment on 3.5 T / 1000T at Sou thern Boundary Drain and 4.0 T /
1000T at Yallock Cut and Levee. Post-treatment SPOCAS testing will be completed at a rate of one sample
per 200m° of material treated to verify that treatment has been successful. Neutralised ASS will only be
reinstated once testing verifies the net acidity is less than 18 mol H+/t or 0.03%S.

Sheet piling and a concrete floor within the launch and receiving pits are expected to negate the need for
dewatering of the area or exposure of the surrounding soil to oxidation.

Construction through Yallock Creek and Outfall Drain will utilise a modified standard open trench
construction method and will intercept soil that is ASS (including PASS from beneath the water profile). The
ASS spoil from the Yallock Outfall Drain levee to the southern side of Yallock Creek (KP 55.73 — 55.55) will
be placed in short term stockpiles prior to disposal to Lantrak’s EPA licensed fill site at Old Dandenong
Road, Heatherton Victoria. Non-ASS spoil will be imported from elsewhere on the project for backfill of this
section of the transfer pipeline trench.
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As indicated in the inferred geological long sections for pipe section 12 (refer to Appendix C5) the
occurrence of the loose silty / sandy clay, which includes both AASS and PASS, is a localised occurrence
beneath the Yallock Creek. As such, in field pH testing will be undertaken approximately every 25-50m
through this crossing during excavation to determine the extent of ASS material.

Where the trench beneath Yallock Creek is below the water table, groundwater draining from ASS is
expected to accumulate in the excavation. A sump will be installed adjacent to the trench to collect the water
from the excavation during the pipe lay and backfill. This method of dewatering will minimise draw down of
the watertable in the surrounding area while trench shield will reduce the inflow of groundwater and minimise
exposure of the trench walls to oxidation.

Groundwater collected from the Yallock Creek excavation will be collected in tanks and assessed to
determine the quality prior to determining discharge options. Where necessary, groundwater will be treated
to achieve the target discharge quality as per Table D5-1. Treatment of groundwater may include the
following options as required for discharge:

lime (or other neutralising agent) to raise pH,

passed through a triple interceptor settlement tank to remove iron precipitates and bacterial surface
scum

dilution with fresh water to reduce the TDS.

Table D7-1 Discharge water quality targets

Water quality Discharge to ROW or surrounding Discharge to dam
parameter * land

TDS <2500 <5000 (maintain dam at <2500)
(ppm)

pH 40-90 40-9.0

Aesthetic Qualities No visible floating scum No visible floating scum

1. Water quality parameters based on based crop and livestock tolerance limits derived from the Australian and New Zealand
Guidelines for Fresh and Marine Water Quality (ANZECC 2000)

All surplus ASS following reinstatement will be disposed of at Lantrak’s EPA fill licensed site at Old
Dandenong Road, Heatherton Victoria, in accordance with the project Spoil Management Plan (PLV-3-CN-
PR-0002).

The risk assessment in Section 5 of the VDP Utilities Corridor ASSMP identified risks associated with
various means of disturbing or managing ASS. Table D5-1 provides a checklist of management in relation to
these means of disturbing or managing ASS associated with the Bunyip Main Drain trenchless crossing.

Table D7-1 ASS management checklist

Risk Management

Removal to EPA Surplus ASS spoil material will be transported to a licensed EPA facility.
Licensed facility
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Risk Management

On site treatment Treatment of ASS excavated from the launch and receiving pits will be completed on
the ROW. Verification testing will be completed at a rate of 1 SPOCAS sample per
200m? of treated material.

ASS Stockpile ASS will be maintained in short and medium term stockpiles within bunded areas.

management ASS from Southern Boundary Drain and Yallock Cut and Levee Pipe Jacks and the
Yallock Creek crossing will be stockpiled on guard layers consisting of 10kg/m2 of
lime beneath geofabric.

Neutralising PASS Sheet piling / trench shield will prevent the exposure of ASS in situ being exposed to
exposed by excavation  air. Dewatering at Yallock Creek will be limited to draining of water that accumulates
in the excavation.

PASS management Not applicable (no dewatering is proposed that would result in the draw down).
during dewatering Groundwater monitoring bores will be established if conditions require dewatering that
will result in draw down of the watertable in areas of ASS.

Runoff and leachate Water quality of runoff from the site will be tested and treated if required prior to
management discharge from site.
$ $

Verification sampling of treated ASS will be taken at a rate of 1 SPOCAS sample per 200m? of treated
material.

Douglas Partners (2010) Acid Sulfate Sail Investigation Factual Report — Victorian Desalination Project
Utilities Corridor. Report prepared for Thiess Degremont Joint Venture on behalf of AquaSure.

GHD (2008, 2009) Victorian Desalination Project, Geotechnical Factual Report — Transfer Pipeline. Report
prepared for the Department of Sustainability and Environment.
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UNIT VI
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~ UNIT IX:
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APPROXIMATE PIPELINE
ALIGNMENT (SECTION)

1. GEOTECHNICAL PROFILE IS INTERPRETED BASED ON AVAILABLE DATA FROM RFP DOCUMENTATION AND
ADDITIONAL INVESTIGATIONS CARRIED OUT BY DOUGLAS PARTNERS.
SITE CONDITIONS AND ZONE BOUNDARIES MAY DIFFER FROM THOSE SHOWN AND SHOULD BE VERIFIED
ON SITE BY A SUITABLY EXPERIENCED GEOTECHNICAL ENGINEER OR SUITABLY EXPERIENCED MEMBER
OF THE CONSTRUCTION TEAM APPOINTED BY THE CONSTRUCTION MANAGER.

GEOTECHNICAL PROFILES HAVE A VERTICAL EXAGERATION OF 10X HORIZONTAL SCALE

GROUNDWATER LEVELS ARE INDICATIVE AND BASED ON STANDPIPE READINGS AND BOREHOLE RECORDS.
ROCK LEVEL IS INDICATIVE AND IS EXTRAPOLATED FROM AVAILABLE BOREHOLE DATA.

THESE DRAWINGS SHOULD BE READ IN CONJUNCTION WITH GEOTECHNICAL REPORT FOR DP3-0134: PIPE
SECTION 12 [RP-PBB-GT-3-B-250-0011] AND THE GEOTECHNICAL INTERPRETIVE REPORT-TRANSFER
-PIPELINE [RP-PBB-GT-3-B-250-0001]
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