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1. INTRODUCTION

In order to manage the environmental and social issues specifically applicable to
the relocation of contaminated material across the site, a Waste Management Plan
(WMP) has been prepared.  The purpose of this WMP is to detail how
contaminated soil will be relocated, and the environmental protocols for managing
the soil including installation of the clean soil cover over the residual waste fill and
management of temporary stockpiles.  Long term management of the cover is
also outlined to ensure no risk to future occupiers of the site.

The plan includes and addresses the following specific items.

• Outline of the design details for the soil cover and warning barrier;

• A Waste Tracking System (WTS) to ensure all the excavated contaminated
material is accounted for and relocated to its appropriate location;

•  Management requirements for excavating, transporting, stockpiling and
consolidation of contaminated material;

• Identifying transport routes for shifting material off-site; and

• Managing surface runoff from remediation activities.

Section 2 provides a description of the remediation with management details
provided in Section 3.  Specific procedures are provided in Sections 4 through to
8 with long-term management outlined in Section 9.
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2. PROPOSED REMEDIATION APPROACH

2.1 REMEDIATION APPROACH

2.1.1 Overview

The remediation approach is to relocate contaminated soil to allow the
development of the site in accordance with the proposed concept plan.  A
pictorial representation showing the movement of material of the works is
provided as Figure 1.  Approximately half of the contaminated material will remain
as is due to the depth.

In order to prevent future site users coming into contact with the waste, a clean
soil cover inclusive of a geotextile fabric warning barrier will be installed over the
waste.  Details of the proposed warning barrier are provided in Section 2.2.
Validation testing to demonstrate remediation and removal of contaminated soil will
be performed in accordance with the proposed approach outlined in the
Validation Plan of the EMP.

The following provides an outline of the remediation program including excavation
of waste, placement of the cover, and ground management post remediation prior
to development and post development.

2.1.2 Contaminated Soil and Sediments

The contaminated soil will be redeveloped into residential with public open space
directed towards areas containing residual waste fill that is detailed in Section
2.1.3.

Approximately 80% of Helena West contains soil contaminated with foundry
sands and cinder ash, generally to a depth of 0.5m resulting in an approximate
volume of 60,000m3.  In addition is some 5,000m3 of contaminated stormwater
sediments along the Helena River floodplain.  All of this material will be relocated
to the Area C containment area along with unsuitable material from the
development of the WAPS site in Area B.  

Some 10,000m3 of inert type clay fill will be used as clean cover over the residual
deep fill once the bulky inert items have been removed.
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Once removed the base of the excavations will be validated to ensure all fill has
been removed and that underlying natural ground is not contaminated.  Should
validation testing show residual contamination above the clean-up criteria, this
will also be removed and relocated along with the contaminated soil.  Validation
testing procedures are outlined in the Validation Plan.  The excavations will be
backfilled with imported clean sand fill suitable for building upon.  As such, these
areas will be considered fully remediated with no encumbrances.

The final ground level of the area will be slightly higher than the current elevation
due to the addition of engineered clean sand fill for building sites.  Such fill will be
confirmed as clean prior to reinstatement.

2.1.3 Residual Fill

Waste fill will be retained on the eastern edge of the Coal Dam and along the
southern embankment with the Helena River floodplain mainly due to it’s depth
and corresponding large volume.  This land will be utilised mostly as public open
space and for roads.

Approximately 65,000m3 of waste fill will remain as is and be covered with a
geotextile warning barrier and clean soil cover.  A mass balance assessment of
the leachate potential of the material against the attenuation capacity of the
natural ground towards the river indicates that an impermeable cover is unlikely to
be required.

If required, based on the outcome of the fate and transport modelling of the
residual contamination, an impermeable cover will be installed over the warning
barrier to prevent infiltration and leachate reaching the groundwater.  The
impermeable cover would be constructed of either a geosynthetic or compacted
clay barrier.

A dedicated service trench will also be installed through the waste fill to carry
services along the road reserve such as power for lights and to convey
stormwater down to the low lying ground adjacent to the Helena River.  The spoil
created from these trenches will be disposed directly into the containment areas.
The trenches will be backfilled with clean soil and a geotextile warning barrier
applied over the base and walls.

The final ground level of the residual fill area will be higher than the current
topography by at least 1m due to the clean fill cover over the waste.

2.1.4 Relocated FIll

The commercial quality soil will be immediately relocated to the Area C
containment area.  
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The Area C containment area will be developed into the Police Mounted Section
consisting of paddocks and training grounds.  This development is subject to a
separate approval that has already been provided.

For the Area C containment area the waste will be directly placed upon existing
waste fill in layers and then be subject to compaction to reduce void space and
minimise the increase in elevation.  A geotextile warning barrier and clean soil
cover will then be placed over the fill.  The waste and corresponding soil cover
will be graded flat.  The current embankment will be graded to a battered slope of
1 in 3 and receive a soil cover and geotextile warning barrier.  The ground surface
will rise some 3m to 4m above the current elevation.

2.1.5 Coal Dam

The Coal Dam will be used primarily as a water feature and stormwater retention
basin for Helena West.  Approximately 8,000m3 of oily waste and sediments will
be removed from the base of the dam, treated and disposed off-site to an
appropriate liquid waste facility.

The design of the treatment system is yet to be finalised but will involve the use
of settlementation and evaporation basins to reduce the water content prior to
disposal off-site.  Recovered oils will be disposed of appropriately whilst
sludges will be mixed with contaminated material and than taken off-site to an
appropriate class of landfill.

Full details of the remediation will be contained in the Coal Dam Remediation Plan,
which will be provided once all recovery and treatment trials are complete.  This
is expected by August 2003.

2.2 SPECIFIC TREATMENTS

2.2.1 Geotextile Warning Barrier

The proposed warning barrier is referred to as bidim that is a synthetic geotextile.
Bidim is a continuous non-woven filament polyester fabric which has been
needle punched to allow water infiltration.  It comes in 4m wide rolls and is widely
used in the road building industry for improving low bearing capacity soils and in
the earthmoving industry for erosion control.  Bidim has high tensile and tear
resistant strength making it ideal for use as a warning barrier as it will resist
puncturing.

As a visual marker, the bidim will be coloured to serve as a warning and be
clearly visible against the clean soil used within the cover.
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2.2.2 Services Trenches

The main service that will pass through residual waste fill is stormwater.
Potential damage to the warning barrier is most likely at the time of installation
rather than future maintenance.  The reason for this is that during maintenance
works excavations are generally performed slower so as not to damage the
service, and once encountered the excavation depth is readily identified.

The trenches will be excavated with a batter slope of 1 in 1 or 45° so as to
prevent slumping of the waste fill into the trench during installation.  Thus the
width of these trenches at the surface will be wider (standard width + 2 times the
depth).

All trenches will be backfilled with clean fill and will have at least a 1m lateral and
vertical clearance separation from the waste fill and any pipework.  The
geotextile warning barrier will be installed on both the wall and base of the
excavation before placement of the backfill.

These measures will protect those involved during the actual installation of the
pipework and any future maintenance workers from potential contact with the
waste fill.  

2.2.3 Hardstand Surfaces

Hardstand is defined as concrete or clay pavers and asphalt or concrete surfaces
such as car parking or access roads.  

The residual waste fill will contain a road to service the adjoining lots (built on
remediated ground) and provide access to the public open space.  The hard
bitumen surface will provide a significant physical barrier to direct contact with the
underlying ground.

Beneath sealed and paved surfaces, a 0.5m soil cover will provide separation to
the waste fill.  The greatest management issue with regard to hardstand areas is
collecting and conveying surface runoff.  Conventional systems use a series of
pits connected by underground pipework that are installed at depth.  Given the
excavation depth limitations imposed by the waste fill, a shallow grate or surface
overflow system is required.

2.2.4 Landscaped Areas

Landscaped areas will be in the form of lawn, shade trees and garden beds.  

The waste fill is not suitable for directly supporting vegetation due to potential for
wind throw that could result in the release of airborne waste particles including
asbestos fibres.
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Given the need for garden maintenance such as removal of dead plants and new
plantings a 1m clean soil cover and warning barrier will be placed over the waste
fill.  For larger trees the ground will be mounded to provide a deeper growing
medium.

A root barrier or support will be installed beneath tree plantings to prevent
release of contaminated material that could occur in the event of wind throw.  This
may include a 0.2m compacted limestone layer, geomembranes or subsurface
cables that prevents trees from falling over.
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3. MANAGEMENT OF REMEDIAL WORKS

Specific procedures have been prepared which will be followed by the
Remediation Contractor to ensure all works are undertaken in a safe and effective
manner and in accordance with the environmental approvals given.  These are
outlined below.

1. Waste Tracking System (WTS) to ensue all the excavated waste fill is
accounted for and relocated to its appropriate location;

2 .  Internal Waste Handling for managing the excavation, transportation,
stockpiling and spreading of waste material;

3. Off-site Waste Disposal for the transportation and disposal of waste
material off-site;

4. Importation of Clean Fill to ensure only suitable fill is used as the cover;
and

5. Surface Runoff Management to prevent erosion of waste material and
clean soil from entering the stormwater system.

Each procedure will address the objective, and provide actions to achieve the
objectives, performance indicators, monitoring programs and potential corrective
actions.

Specific management of visible asbestos waste is described separately in the
Asbestos Waste Management Plan of the EMP.
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4. WASTE TRACKING SYSTEM PROCEDURE

4.1 BACKGROUND

To facilitate the development of Helena West, contaminated soil needs to be
relocated to the eastern end of the project area.  The soil is to be relocated on to
those existing waste fill areas designated to receive such material, clean ground
must not inadvertently be covered as part of the relocation exercise.

4.2 OBJECTIVE

The objective of the Waste Tracking System (WTS) is to account for the
relocation of all excavated contaminated material and any other waste fill brought
into the remedial works from stockpiles generated in other parts of the Workshops
site.  Visible asbestos products are managed separately.

The proposed movement of waste fill across the project area is shown on Figure
1.  

4.3 CONTROLS

The WTS will be used to manage and monitor the movement and placement of
the waste fill.  The WTS will:

• Record and document the internal transfer of each waste load using a logging
sheet of estimated volumes leaving the excavations and a notation of the
destination;

• Record and document the off-site disposal of waste material using a docket
system and the DEP permit system for removal of controlled waste from
premises under the Environmental Protection (Controlled Waste) Regulations
(DEP, 2001); and

• Provide corrective actions to rectify any accidental misplacement or spillage of
waste.

4.4 ACTIONS

The following actions are to be used to effectively manage the movement of
material across and out of the site:

•  An initial site induction for all personnel involved with the movement and
relocation of the waste.  They will be informed of the site/location of waste
and transport routes to be used;
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• The boundary of the waste fill in the area of relocation (Area C containment
areas) will be identified at regular 10m intervals by surveyed steel pegs, this
will ensure clean ground is not inadvertently covered with waste;

• The Remediation Contractor will provide an inspector prior to vehicles leaving
the excavation zone who will use a Tracking Log Sheet (TLS) to identify the
source of the waste, relocation destination, estimated load volume, vehicle
identity and time.  An example of the log sheet is provided in the
Attachments.  A new sheet is to be used for each day of activity that is to be
completed and provided to the Superintendent the following day;

• Each truck is to be checked by the inspector prior to leaving the excavation
zone to ensure loads are wetted down.  Specific loading instructions are
described in the Internal Waste Handling Procedure (Section 5);

• Material that is to be transported off-site is to be accompanied using a docket
system that details the source, vehicle registration, time, check of load, landfill
destination and volume of waste.  In addition a DEP permit must be obtained
prior to removal.  The dockets will be in duplicate with the original retained b y
the landfill operator and the duplicate retained by the Remediation Contractor,
once signed as received by the landfill operator.  An example of the DEP
Application for a Permit to Remove Controlled Waste from Premises is
provided in the Attachments;

• Each TLS is to be signed off by the Remediation Contractor’s representative
at the last shift of each working day.  All off-site dockets are to be provided
on a summary sheet once the original copy has been received back from the
landfill operator; and

• The Environmental Supervisor will inspect the relocation area to ensure that
no waste has been accidentally placed on clean ground.  Random audits will
also be undertaken of the administration of the TLS.

4.5 KEY PERFORMANCE INDICATORS

Key performance indicators for the effective performance of the WTS are:

• All loads are identified and accounted for; and

• All off-site waste is disposed to the appropriate class of landfill.
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4.6 MONITORING AND REPORTING

Monitoring and reporting will include:

•  All TLS and landfill dockets are to be summarised at the completion of the
remediation phase for inclusion into the Remediation and Validation Report;

• Accidental placement of waste fill on natural ground and the corrective action
undertaken is to be reported in an Environmental Incident Report form (copy
provided in the Attachments); and

• Routine random checks of the WTS will be undertaken by the Environmental
Supervisor to ensure all details are being completed and that material is being
relocated in conformance to the WTS.

4.7 CORRECTIVE ACTION

The following corrective actions may need to be implemented:

•  Where material has been accidentally placed on natural ground, the
Remediation Contractor will be required to remove the waste including the
underlying 0.1m of ground beneath the fill.  The Environmental Supervisor will
collect samples from the natural ground beneath the misplaced fill and test for
asbestos and heavy metal contaminants (As, Cu, Pb and Zn) to ensure
levels are below the environmental criteria.  Sampling frequency is to be
performed in accordance with the DEP Contaminated Sites Management
Series - Guidelines for the Development of Sampling and Analysis Programs
(DEP, 2001).
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5. INTERNAL WASTE HANDLING PROCEDURE.

5.1 BACKGROUND

As part of the remedial works, contaminated soil and possibly some waste
material will be excavated, transported internally across the site and either
relocated directly on top of the existing fill (Area C), temporarily stockpiled
awaiting final relocation and spreading, or taken directly off-site for disposal.
Once completed the warning barrier and clean soil cover will be placed over all
exposed material.

5.2 OBJECTIVE

The objective of this procedure is to ensure the transportation and handling of all
contaminated material within the project area is undertaken in a safe and
environmentally responsible manner.

5.3 CONTROLS

This procedure will be used to control the following tasks and items:

• Rate of excavation based on compliance to air quality, noise and vibration
criteria;

• Regulate the transfer of waste and clean fill within the project area;

• Identify location of stockpiles;

• Rate of placement of waste based on compliance to air quality, noise and
vibration criteria; and

• Installation of warning barrier and clean soil cover.

5.4 ACTIONS

The following actions are to be used for managing the excavation, transfer, and
stockpiling of waste fill including the placement of the final cover.

Excavation

• All contaminated material is to be removed in a damp condition to reduce the
potential for dust generation and adverse air quality as per the requirements
of the Dust and Air Quality Management Plan;

•  Contaminated material is to be placed directly into trucks for immediate
transfer to the relocation area (including any stockpiling); and

• Machinery operating in the exclusion zone is to be thoroughly cleaned with a
high-pressure hose at a dedicated washdown area prior to leaving the zone.
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Transportation

•  All loads are to be wetted down with a fine water spray to prevent dust
emissions prior to leaving the exclusion zone;

• Trucks are to use an internal track constructed of compacted limestone which
is to be wide enough to allow the safe passing of vehicles, the track is to be
clearly defined with signage where required and kept damp to prevent
nuisance dust; and

•  A speed limit of 30kph will apply to all traffic on tracks and 10kph for
machinery operating off track.

Stockpiles

•  Stockpile locations for contaminated material will be identified by the
Environmental Supervisor in consultation with the Remediation Contractor,
stockpile locations will be in the exclusion zone identified by signage as to
the status (i.e. for on-site or off-site disposal);

• Contaminated material may only be temporarily stockpiled on top of existing
waste fill material within Area C or on top of compacted limestone if on natural
ground;

• Long term stockpiling is to be on top of compacted limestone within the Lloyd
Street road reserve;

• All temporary stockpile locations are to be inspected daily by the Remediation
Contractor and at regular twice weekly intervals by the Environmental
Supervisor;

• Runoff from the stockpiled material is to be managed in accordance with the
Surface Runoff Management Procedure (Section 8); and

• Dust suppression techniques are to be used on the temporary and long term
stockpiles in accordance with the Dust and Air Quality Management Plan.

Spreading

• All contaminated material is to be spread in a damp condition to reduce the
potential for dust generation as per the requirements of the Dust and Air
Quality Management Plan; and

• Machinery operating in the exclusion zone is to be thoroughly cleaned with a
high-pressure hose at a dedicated washdown area prior to leaving the zone.
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Cover Installation

• If performed during dry periods; to minimise dust emissions associated with
exposed residual waste or relocated contaminated material, the warning
barrier and cover will be placed as quickly as possible otherwise exposed
surfaces will be hydromulched;  and

• A civil engineer will regularly inspect the laying of the cover to ensure it is
installed according to specification.

5.5 KEY PERFORMANCE INDICATORS

 Key Performance indicators for this procedure are:

• No visible dust emissions from exposed waste fill including stockpiles;

• No spillage of contaminated material onto clean ground; and

• No traffic accidents.

5.6 MONITORING AND REPORTING

Monitoring and reporting will include:

• Accidents involving the spillage of contaminated material from trucks and the
corrective action undertaken is to be reported in an Environmental Incident
Report form;

• Earthmoving and traffic accidents are to be reported verbally and in writing
directly to the Superintendent immediately following the incident; and

• Routine random checks will be undertaken by the Environmental Supervisor
of waste handling practices to ensure conformance to this procedure.  These
will be noted in the Environmental Field Activity Report Sheet (see
Attachments) that is completed for each day of environmental site attendance.

5.7 CORRECTIVE ACTIONS

The following corrective actions may need to be implemented:

• Minor traffic accidents are to be assessed and changes made to controls if
applicable, major accidents causing injury or death are to be reported to both
Worksafe and the Police.
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6. OFF-SITE WASTE DISPOSAL PROCEDURE

6.1 BACKGROUND

It is possible that additional contaminated material may be excavated during the
remediation phase to create additional services trenches or reclaim more land from
the waste fill embankment.  This surplus may need to be disposed to an
approved landfill facility if it cannot be accommodated on-site.

6.2 OBJECTIVE

The objective of this procedure is to ensure that the contaminated material is
transported off-site to an appropriate class of landfill in a safe and
environmentally responsible manner.

6.3 CONTROLS

This procedure will be used to control the following tasks and items:

• Characterisation of the material for class of landfill;

• Movement of material off-site; and

• Transport route to landfill.

6.4 ACTIONS

The following actions are to be followed for managing the off-site disposal of any
waste fill:

• Stockpiles of material for off-site disposal will be characterised in accordance
with the Guidelines for Acceptance of Solid Waste to Landfill (DEP, 2001).
Stockpile samples will be tested for heavy metals including the leachable
fraction;

• Material will be transported off-site once approval has been provided by the
landfill operator;

• Application for a Permit to Remove Controlled Waste from Premises to be
approved by the DEP;

• All movement of material offsite is to be recorded using the WTS;

•  Trucks are to be roadworthy and operated in accordance with transport
regulations;

•  Two-way radios or mobile phone to be provided in all trucks in case of
emergency;
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•  Truck loads are to be covered with tarpaulins prior to leaving the
Decontamination Zone to prevent dust emissions whilst in transit;

• All truck loads are to be within legal weight limits;

•  Trucks to exit through a vehicle washdown area to remove any
contaminated material that may be adhering to tyres and wheels.  The
washdown will be self contained with a sealed base to prevent leaching into
the soil;

• The water from the washdown area is to be changed daily and disposed
into the abandoned Wastewater Treatment Plant (WTP) located in Helena
West where it will be allowed to evaporate.  

• Trucks will leave the site and head east along Yelverton Road and then into
the Clayton Street extension;

•  Off-site transport routes will be Clayton Street and then along the major
arterial roads to the landfill facility; and

• The Remediation Contractor will continuously monitor the road condition at
the entrance/exit to the work site and sweep/wash as necessary.

6.5 KEY PERFORMANCE INDICATORS

 Key Performance indicators for this procedure are:

• All loads are disposed at the approved landfill facility;

• No visible dust emissions from the truck loads;

• No spillage of material; and

• No traffic accidents.

6.6 MONITORING AND REPORTING

Monitoring and reporting will include:

•  Accidents involving the spillage of material from trucks and the corrective
action undertaken is to be reported in an Environmental Incident Report form;

• Traffic accidents are to be reported to the Police, and verbally and in writing
directly to the Superintendent immediately following the incident; and

• Routine random checks will be undertaken by the Environmental Supervisor
of securing of loads to ensure conformance to this procedure.  These will be
noted in the Environmental Field Activity Report Sheet that is completed for
each day of environmental site attendance.
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6.7 CORRECTIVE ACTIONS

The following corrective actions may need to be implemented:

•  If material does not comply with the Guidelines for Acceptance of Solid
Waste to Landfill (DEP, 2001), treat it with immobilisation agents to reduce
contaminant leachability;

• Material that has been spilt off-site is to be cordoned off and the emergency
authorities immediately notified.  A spill response team will be used to
recover material as soon as practical; and

• Minor traffic accidents are to be assessed and changes made to controls if
applicable, major accidents causing injury or death are to be reported to both
Worksafe and the Police.
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7. IMPORTATION OF CLEAN FILL PROCEDURE

7.1 BACKGROUND

Approximately 100,000m3 of clean fill will be brought onto Helena West to
reinstate excavations and construct the soil cover over the residual waste fill.  At
the eastern part of the site another 100,000m3 of fill will be brought on site to
cover the Area C containment area, and the site of the stables and kennels that
are located on waterlogged heavy clays.  Importation of this fill is covered as part
of the Area BCD approvals.

This procedure will define the transport routes for bringing material onto site,
validation of the fill as clean and details how the fill will be deposited.

7.2 OBJECTIVES

The objective of this procedure is to ensure that fill brought onto site is clean and
free of inert rubble which could potentially damage the underlying warning barrier,
and to minimise dust emissions during and following placement.  Clean fill is
defined as complying with the Ecological Investigation Level (EIL).

7.3 CONTROLS

These procedures will be used to control the following tasks and items:

• Characterise the clean fill prior to importation;

• Manage dust emissions; and

• Clean fill tracking system

7.4 ACTIONS

The following actions are to be followed for managing the importation of clean fill
onto the Helena West site.

• The fill is to be inspected at the source in terms of contamination status b y
the Environmental Supervisor.  Soil sourced from quarry sites will be
considered to be clean if a letter/certificate to such effect is provided.  If
sourced elsewhere, the soil is to be tested for potential contaminants based
on previous landuse in accordance with DEP requirements;  

• All loads brought onto site are to be recorded on a logging sheet;

•  The transport route to the site will be along Yelverton Road and Clayton
Street from the major arterial roads to the source site; and
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•  Trucks will enter the site via the main entrance which will be located off
Yelverton Road;

• Clean fill will be applied either directly onto the warning barrier or stockpiled
on natural clean ground or a compacted limestone layer if on contaminated
material.  There is to be no stockpiling of clean fill on exposed contaminated
material; and

• A dust suppressant is to be applied over the soil cover following placement
in accordance with the Dust and Air Quality Management Plan.

7.5 KEY PERFORMANCE INDICATORS

 Key Performance indicators for this procedure include:

• All fill brought onto site is to be verified as clean; and

• No visible dust emissions off the soil cover.

7.6 MONITORING AND REPORTING

Monitoring and reporting will include:

•  Compliance to the air quality criteria outlined in the Dust and Air Quality
Management Plan; and

• Routine random checks will be undertaken by the Environmental Supervisor
of securing of loads to ensure all details are being completed and that
material is being relocated in conformance to this procedure.

7.7 CORRECTIVE ACTIONS

The following corrective actions may be implemented:

•  The base of any clean fill that is inadvertently placed on exposed
contaminated material will need to be disposed along with the contaminated
material into the relocation works.
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8. SURFACE RUNOFF MANAGEMENT PROCEDURE

8.1 BACKGROUND

Surface runoff in excess of the infiltration capacity of the ground may be
generated during extreme rainfall events.  The waste fill material is permeable and
not expected to shed water.  Surface runoff from flat sections of the waste fill is
not expected.  Runoff could however potentially occur from the waste fill
embankment which will be constructed at a grade of 1 in 3.

The runoff has the potential to collect contaminants from the waste fill material and
transport them onto clean ground.  Also storm events could lead to erosion of the
cover and transport of clean soil into the floodplain.

8.2 OBJECTIVES

The objective of this procedure is to prevent soil erosion of disturbed ground
surfaces and potentially contaminated runoff from entering waterways and
possibly the Helena River.

8.3 CONTROLS

This procedure will be used to control the following issues:

• Prevent surface runoff leaving the waste fill areas; and

• Prevent erosion of the soil cover.

8.4 ACTIONS

The following actions are to be followed for managing surface runoff from
contaminated material.

•  All stormwater inlets servicing the project area are to sealed to prevent
ingress of any runoff;

• Stockpiles of waste fill will be stored only on exposed surfaces of waste fill
to prevent contaminating clean ground;

• Disturbed sections of the waste fill embankment with the floodplain will be
surrounded with a small bund of clean earth to capture eroded material and
surface runoff in the event of an intense rainfall event.  Once completed the
embankment will be immediately covered with the geofabric warning barrier
which will stabilise the surface; and

•  A dust suppressant comprising seed will be applied over the clean soil
cover following placement to stabilise the ground surface.
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8.5 KEY PERFORMANCE INDICATORS

 Key Performance indicators for this procedure include:

• No discharges from the waste fill area into the stormwater system;

• No surface runoff from exposed surfaces of the waste fill areas; and

• No runoff directed into the Helena River.

8.6 MONITORING AND REPORTING

Monitoring and reporting will include:

• Routine random checks will be undertaken by the Environmental Supervisor
of the stormwater system and any bunding to ensure conformance to this
procedure; and

• Should there be any uncontrolled surface runoff or uncontained erosion of
waste fill, the incident and any corrective action undertaken is to be reported
in an Environmental Incident Report Form (see attachments).

8.7 CORRECTIVE ACTIONS

The following corrective actions may be implemented:

• Any surface runoff which accidentally enters the stormwater system is to be
recovered if possible and disposed to the abandoned Wastewater
Treatment Plant; and

•  Any waste fill that is deposited on the floodplain is to be removed and
relocated into the remedial works.  Validation testing of the natural ground
beneath the deposited fill will be performed (refer Section 4.7).
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9. LONG TERM MANAGEMENT OF SITE

The City of Swan and Department of Planning and Infrastructure are expected to
manage the residual waste fill areas in the long term.

The 1999 ANZECC Guidelines for the Assessment of On-Site Containment of
Contaminated Soil specify that for post closure of contaminated repositories,
operating plans be prepared which clearly identify:

• Environmental objectives;

• Control systems supporting each objective;

• Maintenance requirements for each control system;

• Routine monitoring requirements for each control system;

• Range of acceptable values for monitored parameters;

•  Action levels which trigger intervention in response to monitoring
observation;

•  Contingency Responses in the event that failure of control systems is
identified outside routine monitoring (emergency response);

• A documentation protocol to record maintenance activities, monitoring results,
non-conformances, and actions to rectify any non-conformance; and

• A reporting procedure to ensure effective communication of information.

The proposed remediation approach is a simple cover and a subsurface
drainage system if an impermeable cover is installed.  Therefore protection of the
warning barrier and maintenance of the soil cover and drainage system are the
prime objectives for long term management of the waste fill.

9.1 MANAGEMENT PLANS AND PROCEDURES

To ensure the waste fill is managed securely in the long term, an Environmental
Management System (EMS) will be prepared and implemented by MRA prior to
the land being transferred to the City of Swan and DPI who will manage the
system in the long term.  An element of the EMS will be a Sub-surface
Constraints Register (SCR).  
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Once the site is remediated, any ground disturbing activities undertaken at the
site must first be assessed against the SCR.  The SCR will identify the location
and construction details of the cover, and the depth of soil separation between
the current ground surface and the underlying waste fill.  The services trenches
will be clearly identified both on plans and in the field.  All cover details will be
maintained on a surveyed site plan and will be updated in response to any
future construction activities over the cover.  

The SCR will detail what level of personal protective equipment and handling
procedures are to be followed for any future works requiring contact with the
waste fill.  Relevant information contained in the SCR will be provided to the
DEP for inclusion into any future Contaminated Sites Register.  The waste fill will
be managed as a contaminated site with restricted use.

 A number of management plans will specifically be developed to monitor the
performance of the remediation.  Post remediation plans include:

• Groundwater Management and Contingency Plan to monitor the underlying
groundwater quality and risk to the river following completion of the remedial
works.  A contingency plan will be prepared to manage any future decline in
groundwater quality which could impact upon the river system.

•  Irrigation Management Plan to irrigate the waste in an environmentally
sensitive manner and to reduce subsurface drainage and the potential
enhanced leaching of contaminants into the groundwater.

• Stormwater Management Plan to manage drainage patterns and monitors the
performance of the stormwater system in attenuating contaminants and
impacting upon river water quality.  Included is management of subsurface
drainage if an impermeable cover is installed over residual waste fill.

9.2 SPECIFIC MANAGEMENT MEASURES

 The EMS that will be prepared will include a number of procedures to be
followed and documentation to enable the effective management and
maintenance of the soil cover and warning barrier.  These measures are outlined
below:

• Signposting - warning signs similar to that for gas services will be regularly
installed on open ground over the waste fill instructing that no digging is
permitted without approval, a point of contact for further details will be
provided.

•  Once approval has been granted to excavate into the cover, all digging
must first be performed by hand to confirm the depth to the warning barrier.
Once established mini-excavators can be used to dig no closer than within
0.3m of the warning barrier.
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• Lockable inspection pits will be installed at a number of locations across the
waste fill to allow for regular checks of the condition of the warning barrier.  

• Surveyed pegs will be installed at a number of locations across the waste fill
on finished surfaces to monitor any settlement post remediation.  Excessive
settlement could lead to services damage and the need for associated
maintenance.  Use of the geotextile warning barrier will significantly help to
reduce differential settlement.

•  All Certificate of Titles created for the lots with residual contamination will
have memorials.  These memorials will document the nature and extent of
contamination, restrictions on excavations below warning barriers and
exclude the use of groundwater where contaminant levels exceed drinking
water guidelines.
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