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Executive Summary 
Introduction

Transpacific Waste Management (TWM) proposes to enhance its operations at the 
Northward Fill site (Inkerman) by an amendment to its current Development 
Authorisation and Environment Protection Authority (EPA) Licence to permit the receipt 
of low level contaminated wastes (LLCW). 

Accordingly, TWM has prepared this EIS Amendment document as the mechanism to 
vary its existing authorisation to allow the receipt of LLCW at Inkerman. 

The nature of the waste will be LLCW consisting primarily of soils and waste residues, 
including residues from liquid treatment plant operations, containing low levels of 
contamination and meeting the relevant EPA LLCW criteria.  Wastes of other types and 
from other sources may be received at the site, as long as they comply with the 
relevant EPA LLCW criteria.   

It is expected that an additional 20,000 tonnes per annum is likely to be received at the 
site. This amount, in conjunction with current volumes being received at the facility, is 
well within the range contemplated by the original approvals for the facility. The 
disposal of LLCW is proposed for approximately 30-40 years, in accordance with the 
overall anticipated life of the landfill facility.  

The accommodation of these additional waste types at the Inkerman landfill provides a 
highly engineered and environmentally sound disposal option for the needs of state-
wide authorities. The proposal responds to market demand and provides a 
commercial opportunity to maximise the waste disposal opportunities of the site. In 
addition to this, Transpacific Industries operates its own Liquid Treatment Plant and 
the disposal of this waste at the Inkerman facility offers a safe and orderly disposal 
option that will improve operating efficiencies of this facility. Operation of the LLCW 
containment cell within the approved footprint of the existing site takes advantage of 
the operational controls and the high level of environmental management practice 
already in place. The proposal also takes advantage and builds upon the proponent’s 
proven performance record in waste management and leadership role in both the 
South Australian and National waste management sector.

Environmental Management 

The approved landfill site is appropriately located and ensures the highest integrity and 
environmental protection for the long term management of these materials. The 
additional waste will be handled and disposed within the footprint of the approved 
landfill site. The LLCW will be disposed of into cells that are specifically designed to 
provide significant groundwater protection and leachate control, based on engineering 
principles already approved and used elsewhere in the state for the handling of these 
material types.

Management of environmental effects are already covered in the existing approved 
site Landfill Environmental Management Plan (LEMP). In accordance with EPA Licence 
requirements, the LEMP is reviewed annually and updated as necessary.  This allows 
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for the incorporation of adjustments to environmental monitoring and auditing, 
changes to relevant legislation, policies, guidelines and performance requirements 
and conditions of licence.  This also allows for the adoption of new technologies and 
methods as they become available in accordance with principles of using BACT (Best 
Available Control Techniques).  Best Practice is not a fixed set of standards that are 
globally applied, but evolve and are applied within particular local ecosystems, 
community expectations and regulatory regimes. 

In relation to the proposed LLCW operations, a new section in the LEMP has been 
prepared to include additional management measures specifically for the operation of 
the LLCW cell, “EMM 14 – Operation of Cells to Receive LLCW”. Specifically, this 
includes the following issues: 

Leachate Management and Groundwater Protection; 
Landfill Gas Management; and 
Litter Management. 

Details of the additional management measures are outlined in this report and are 
summarised below.

In relation to groundwater protection and leachate management, the barrier system 
and leachate monitoring system are specifically varied for the LLCW cells to provide a 
higher level of performance than that required for other waste types. The engineering 
approach adopted is used elsewhere in South Australia for the disposal of LLCW 
materials and put forward as the benchmark by EPA during consultation with regard to 
this proposal.  The approach consists of a secondary clay liner overlain by a primary 
composite liner (comprising a HDPE geosynthetic / clay liner) separated by a 
“geogrid” geo-composite drainage layer.  The lining system is overlain by a cushion 
geotextile protection layer and leachate collection system.

In relation to landfill gas management, whilst the composition of the gas generated 
from LLCW may vary from that generated by other waste types, it can best be 
managed by incorporation into the overall site gas extraction and treatment system 
based upon TWM operating experience at similar facilities.  Gas generated from the 
site will be monitored on a regular basis, to ensure gas quality is maintained and that 
effective gas destruction methods (flaring, power generation, etc) can occur.    Should 
monitoring indicate an issue with gas quality,  sampling ports in the LLCW gas 
infrastructure upstream of interconnections with other portions of the landfill can be 
utilised, and if required, the LLCW gas infrastructure can be isolated from the LFG 
system servicing the remainder of the site, and operated independently.

In relation to litter management, the LLCW material is not expected to contain 
appreciable quantities of litter, therefore use of litter control techniques such as the 
existing litter net system will not be used in the LLCW cells.  

In relation to traffic and access of the site, the amendment would result in 6 truck loads 
per day, assuming that the total annual volume is disposed within a 6 month period as 
a worst case scenario. These traffic movements are still well within the range 
contemplated as part of the original Development Authorisation.

An analysis of state and local planning strategies has also been undertaken in relation 
to the site. The receipt of LLCW is in accordance with policy objectives.  
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1 Introduction

1.1 Background
Transpacific Waste Management (TWM) is developing the Northward Fill (formerly 
Inkerman Landfill Depot) a landfill at Inkerman, 85 km north-west of Adelaide in a 
Primary Industry Zone.  The Northward Fill lies within the area of the Wakefield 
Regional Council, which incorporates the previous District Council of Wakefield Plains. 
The location plan is shown in Figure 1. 

The Northward Fill landfill currently provides a disposal facility for Adelaide’s 
putrescible and inert waste for approximately 30 years (dependant on received 
volumes) with a waste capacity of approximately 12,000,000 m3.  The Northward Fill 
currently receives and disposes of: 

Waste from the Adelaide Metropolitan Area that has gone through a Resource 
Recovery and Waste Transfer Facility; 
Waste from regional areas that:  

has been through a kerbside recycling service comprising at least 2 mobile 
garbage bins with a maximum 140 litre weekly waste collection and a minimum 
240 litre fortnightly recycling collection; or 
has been through a mobile garbage bin kerbside recycling system that yields at 
least 4 kg per household per week for recycling, excluding contamination; or 
has been processed through a resource recovery facility / transfer station prior to 
being transported for disposal. 

Shredded Tyres with other approved waste, for a period of three years after which 
the proponent must apply for additional development approval; 
Non-friable asbestos subject to handling and disposal procedures for non-friable 
asbestos as provided in the specific Environmental Management Measure (EMM) 
prepared for that waste in the Landfill Environmental Management Plan (LEMP); 
Quarantine waste subject to approval from AQIS to receive and dispose of 
quarantine waste as provided in the specific EMM in the LEMP that deals with that 
waste; and 
Foundry sands as provided in the specific EMM in the LEMP. 

TWM now seeks to obtain approval to receive an additional waste type that is not 
currently permitted at the facility, being LLCW. The receipt of LLCW is proposed to 
operate for the extent of facility’s approved lifetime which is approximately 30-40 years.  

This report has been prepared by QED Pty Ltd, Golder Associates Pty Ltd, and Tonkin 
Consulting on behalf of TWM to seek approval to amend the current planning consent 
to receive and dispose of LLCW into specially designed and constructed cells at the 
Northward Fill facility. 

This report builds upon the existing Environmental Impact Statement and other 
environmental, engineering and planning information that has been developed as part 
development of the facility.  
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This report provides an overview of the process to amend the current approvals, 
including:

Details of the site and its operations; 
Information on the proposed wastes; 
Detailed design information; 
Potential effects and management of waste disposal; and  
Planning analysis. 

1.2 EIS Amendment Purpose and Process 
Section 47 of the Development Act provides for an amendment to an EIS and related 
Assessment Report for various purposes. In this instance, the purpose of this EIS 
Amendment report is to seek approval and to provide detailed information to amend 
the current planning consent to enable low level contaminated waste to be received at 
the Inkerman landfill facility.  

1.3 The Proponent
The owner and Licensee of the Northward Fill Landfill is Waste Management Pacific 
(SA) Pty Ltd (WMP). WMP is a wholly owned subsidiary of Transpacific Industries Pty 
Ltd (TPI).  Operating the site is an operating division of TPI - TWM. 

TWM is a leading provider of comprehensive waste and environmental services in 
Australia, New Zealand and Asia Pacific. It is committed to protecting and enhancing 
the environment now and for future generations. TWM applies principals of 
Ecologically Sustainable Development throughout its activities, particularly through 
recycling and reducing landfill with ever improving waste management practices.  It 
recognises the importance of providing safe and effective environmental practices and 
implementing environmental management measures which mitigate any potential 
environmental effect occurring through its activities.  

Industry Leader and Best Practice 

TWM’s Inkerman landfill has been constructed and operated in a manner that has 
been recognised at a State and National level as being amongst the best in Australia.  
So much so that in the inaugural National Landfill Excellence Awards conducted by the 
Waste Management Association of Australia (WMAA), the site won the Silver Award.   

In establishing the National Landfill Excellence Award, the WMAA hoped to showcase 
the best that landfills have to offer, informing others in the industry and for the general 
public. It also wished to acclaim those landfill sites that are exceptional.  Key factors in 
winning the award covered: 

Design and Construction;  
Environmental Controls;
Compliance with Wider Waste Management Policy; 
Operations, Training and Management; 
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Utilisation of Equipment/Systems Facilities and New Technologies;  
Public Acceptance, Appearance and Restoration;  
Innovation and Creativity; and
Submission Quality.

To complement TWM’s success in winning the Silver award for the National Landfill 
Excellence Awards, the Inkerman site has also won the South Australian Case Earth 
Award for Construction Excellence, as well as winning the Case Earth Award for 
Environmental Excellence.  The Case Earth Awards recognise advancements in 
construction practices as well as the impact of projects on the environment. 
Conducted by Case Construction Equipment and the Civil Contractors Federation 
(CCF) each year, they are awards designed to reward companies performing at the 
highest standards of civil construction.  

1.4 The Proposal Overview 
The application to receive and dispose of LLCW at the Northward Fill facility will make 
available the best technical and environmentally sound disposal methodologies for low 
level contaminated waste in South Australia. The site already receives a range of waste 
types and operates under strict environmental and planning guidelines. This report 
provides further design and management information on how the facility will meet the 
requirements of the EPA and other regulatory bodies for the additional waste. This 
includes a liner design for the LLCW cell.
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2 Subject Site and Authorisations

2.1 Description of Site 
The Northward Fill site is located approximately 85 km north-west of Adelaide at 
Inkerman.  The landfill itself is 1.2 km east of Port Wakefield Road.  It is opposite the 
Army Proof and Experimental Establishment Range.  

The Certificates of Title for the land are provided in Appendix A and include: 

Allotment 9 in Deposited Plan 32395. Certificate of Title: Volume 5974 Folio 868; 
Sections 390 and 393. Certificate of Title: Volume 5974 Folio 869; 
Allotment 57 in Deposited Plan 34319. Certificate of Title: Volume 5417 Folio 367; 
Allotment 11 in Deposited Plan 45788. Certificate of Title: Volume 5401 Folio 364; 
and
Allotment 58 in Deposited Plan 34319. Certificate of Title: Volume 5417 Folio 336. 

In terms of services, the site has electricity, mains pressure water, telephone services 
and a septic tank for sewerage from the amenities. There is a fully serviced staff 
amenities facility, an administration building at the weighbridge and a fully equipped 
workshop. A sealed road extends from the secure entry gates, past the gatehouse to 
the existing wheelwash. The road extends further into the site as a specifically 
designed and constructed all weather access road. 

The predominant surrounding land uses are livestock grazing and cereal cropping, 
with some intensive animal keeping.  Climate, soil and landform characteristics of the 
area are not favourable for many types of activities in the region and as such 
agricultural production and the grazing of livestock are the primary local land use.   

The nearest residence is 500 m from the waste disposal area, three other (occupied) 
residences are 830 m, 1030 m and 1 500 m from the site, a Mineral Lease Area on the 
Northern property boundary and Grazing/agricultural intensive animal keeping is within 
1 kilometre of the other property boundaries including a piggery to the north. 

2.2 Development Authorisation 
The Inkerman landfill received Government Development Approval on 21 January 1999 
when the Governor of South Australia granted a Development Authorisation to 
construct a waste management facility south of Inkerman in the Wakefield Regional 
Council.  Since then amendments to the development authorisation have been grated 
by the DAC in June 2004, October 2004, April 2006, September 2007, and more 
recently in June 2008.
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2.3 EPA Licence 
The facility is licenced by the EPA under the Environmental Protection Act 1993 
(Schedule 1, Part A, clause 3 (3)) as a Waste or Recycling Depot (EPA Licence 
number 14463). 

A copy of the current EPA Licence can be found in Appendix B. 

2.4 Site Selection for Additional Waste Types 
The proposed site to receive the additional waste types is within the footprint of the 
approved landfill site. A full description of the site, its environment and the facility’s 
operation has been previously comprehensively documented as part of the original 
approvals process.  

The Northward Fill has been subject to the following approval process: 

The Environmental Impact Statement (EIS) for the Northward Fill was published in 
October 1995 by Path Line Australia Pty Ltd; 
Following a statutory period for public comment, a Supplement to the EIS was 
published in June 1996; 
Thirty submissions were received by the then Department of Housing and Urban 
Development (DHUD), now the Department of Environment, Heritage and 
Aboriginal Affairs (DEHAA).  The Supplement to the EIS responded to public 
submissions and government comments on the EIS; 
DHUD published an Assessment Report in April 1997, which had a number of 
detailed comments on the proposal.  This report recommended that further 
investigation, design and development of operational procedures were needed to 
warrant approval; 
Path Line Australia Pty Ltd addressed these comments in the Final EIS document 
dated June 1998; 
As a result of information contained in that document the Governor of South 
Australia granted development approval for the Northward Fill on 21 January 1999;
Since development approval was granted, several gazettal notices have been 
issued for the following reasons; 

Revised base liner profile (South Australian Government Gazette (14 October 
2004)), 
Trailer Transfer Area (South Australian Government Gazette (17 June 2004)), 
Change in leachate collection system and operating hours (South Australian 
Government Gazette (13 April 2006)), and Additional Waste which may be 
received (Non-Friable Asbestos Waste, Quarantine Waste, Used Foundry Sand, 
Shredded Tyres, Wastes from non-metropolitan areas) and revised leachate 
transfer pipework location, (South Australian Government Gazette (20 
September 2007)), (South Australian Government Gazette (5 June 2008)).  
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The actions associated with the development of the landfill that have been 
implemented to date include: 

LEMP first issued to the EPA in July 1999; 
EPA Licence 14463 issued in accordance with the statutory requirements, in 
particular the Environment Protection Act (1993);  
Detailed engineering design for  various stages of the landfill and the Trailer 
Transfer Area (TTA) had been developed, documented and approved by the EPA 
for the implementation of the proposed operation; 
Construction of the landfill commenced in July 2003; and 
Landfill activities commenced following EPA approval for the As Construct Report 
for Stage 1 and then onto subsequent stages, currently operating in Stage 3. 

The reports and process listed above involved an assessment of a wide range of 
social, environmental and economic effects that might arise due to the establishment 
of the waste facility. This included investigations of the site’s geology, hydrogeology 
and meteorology for the area and then determining how the landfill operations would 
impact upon these elements.  
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3 Nature of Amendment and 
Rationale

3.1 Rationale for Proposed Amendment 
The accommodation of additional waste types at the Inkerman landfill provides a 
highly engineered and environmentally sound disposal option for the needs of state-
wide authorities. The proposal responds to market demand and provides a 
commercial opportunity to maximise the waste disposal opportunities of the site. In 
addition, TPI operates its own Liquid Treatment Plant and the disposal of this waste at 
the Inkerman facility offers a safe and orderly disposal option. Expanding the existing 
site takes advantage of the operational controls and the high level of environmental 
management practice already in place. The proposal also takes advantage and builds 
upon the proponent’s proven performance record in waste management and 
leadership role in the waste industry.  

The proposed amendment relates to the receipt of waste types that are not currently 
permitted for disposal at the site. The site’s current operations and description of the 
proposed additional waste are described below. 

3.2 Current Facilities and Operations 
Waste types that are currently disposed of at the Northward Fill are identified in Section 
1 of this report.

TWM currently operates the Inkerman landfill site in strict accordance with its EPA 
approved and endorsed LEMP, which details the strategies and procedures to 
manage potential effects of the its activities at the site. The LEMP is an evolving 
document and since its original preparation the LEMP has been reviewed and updated 
to include operational and environmental improvements. It remains the key document 
for the management of the environment at the site. A new section in the LEMP has 
been prepared to include additional management measures specifically for the 
operation of the LLCW cell, “EMM 14 – Operation of Cells to Receive LLCW”, as 
provided in Appendix C. 

3.3 Proposed Additional Waste Type 
The nature of the waste will be LLCW consisting primarily of soils and waste residues, 
including residues from liquid treatment plant operations, containing low levels of 
contamination and meeting the relevant EPA LLCW criteria.  Wastes from of other 
types and from other sources may be received at the site, as long as they comply with 
the relevant EPA LLCW criteria.

It is expected that an additional 20,000 tonnes per annum is likely to be received at the 
site. This amount, in conjunction with current volumes being received at the facility, is 
well within the range contemplated by the original approvals for the facility. The 
disposal of LLCW is proposed for approximately 30-40 years, in accordance with the 
overall anticipated life of the landfill facility.  
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4 LLCW Cell Design 

4.1 Cell Location and Buffers 
It is proposed to dispose of the LLCW in a designated area separate to other waste 
types at the facility. The location of the proposed LLCW cells is shown in Figure 2 and 
forms part of the existing approved facility, situated adjacent to the intersection of Port 
Wakefield Road and Primes Road, Inkerman. The LLCW disposal area has a capacity 
of approximately 1.2 million cubic metres of airspace.  

LLCW cells will be specifically designed and constructed in accordance with the new 
provisions of the LEMP (EMM 14) within the approved landfill footprint.  

In order to ensure effective segregation of the LLCW from other waste disposal areas 
on the site, a bund wall will be constructed of clay soil progressively as waste disposal 
operations occur.

Following completion of filling in a LLCW cell, the area will be capped which when 
combined with the low permeability lining system underlying the site, will effectively 
encapsulate disposed waste material.  

4.2 Cell Design Features 
In addition to the engineering design of the LLCW cells outlined in this section, within 
proposed LEMP (EMM 14) further environmental management measures are 
proposed.  These are described further in Chapter 5. 

The barrier system and leachate monitoring system are specifically varied for the 
LLCW cells to provide a higher level of performance than required for cells receiving 
other waste types. The LLCW cell has been designed to ensure the lining system 
maintains a 2 metre separation between the groundwater and the underside of the 
standard liner profile. 

The engineering approach adopted for the liner is that used elsewhere in the state for 
the disposal of LLCW materials and put forward as the benchmark by EPA during 
consultation with regard to this proposal.  The approach consists of a secondary clay 
liner overlain by a primary composite liner (comprising a HDPE geosynthetic / clay 
liner) separated by a “geogrid” geo-composite drainage layer.  The lining system is 
overlain by a cushion geotextile protection layer and leachate collection system.  This 
liner profile is substituted for the 1m thick low permeability clay liner approved for cells 
receiving approved waste types.  

In accordance with EPA requirements, the proposed concept design of the profile of 
the liner and leachate collection system for the LLCW cell comprises the following: 

A geotextile separation layer; underlain by   
0.3m thickness of leachate drainage layer; underlain by 
A cushion geotextile protection layer; underlain by 
A HDPE geomembrane; underlain by 
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A 0.6m thick compacted clay liner with a permeability of < 1x 10-9 m/s
A leakage detection layer in the form of a geonet 
A secondary 0.6m thick compacted clay liner with a permeability of < 1x 10-9 m/s 
which has a minimum separation distance to groundwater of at least 2m based on 
the highest groundwater elevations previously recorded at the site. 
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5 Environmental Management 

5.1 Environmental Management and Best Practice 
The Inkerman Landfill facility was originally designed and constructed to meet the 
principles contained within the EPA Guidelines for Major Landfills, which has since 
been superseded.  Amendments to the licence and engineering specifications have 
occurred such that the facility now meets the requirements of the 2007 EPA Guidelines 
“Environmental Management of Landfill Facilities for (municipal solid waste and 
commercial and industrial general waste).   

Landfill Environmental Management Plan 

As stated earlier in this report, the Inkerman landfill site is operated in strict accordance 
with the EPA approved and endorsed LEMP. As it is a dynamic document it is 
upgraded on a regular basis, thereby ensuring continuous improvement on an 
ongoing basis. The proponents strive to not only meet the required environmental and 
other regulatory requirements, but also aim to be leaders through the adoption of 
appropriate best practice to waste disposal in South Australia. 

Essentially, the LEMP provides a summary of issues that will require consideration 
during the construction, operation and post-closure of the facility.  It identifies 
commitments made by TWM and is used as a checklist by TWM, the EPA, Planning SA 
and the public, to monitor environmental management performance of the facility. 

In accordance with EPA Licence requirements, the LEMP will be reviewed and updated 
(if required) annually.  This will allow for the incorporation of adjustments to 
environmental monitoring and auditing, changes to relevant legislation, policies, 
guidelines and performance requirements and conditions of licence.   

The original LEMP was prepared in consultation with the EPA prior to commencement 
of receiving waste at the site. The LEMP covers the following issues: 

Operational Details. 
Environmental Management Systems. 
Stormwater and Erosion Management. 
Groundwater and Leachate Management. 
Landfill Gas Management. 
Noise Management. 
Dust and Mud Management. 
Odour Management. 
Litter Management. 
Visual Impacts and Revegetation Management. 
Fire Risk Management. 
Aboriginal Heritage Management. 
Closure and Post Closure. 
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In relation to the LLCW, there is the potential for a number of environmental impacts to 
be generated and therefore careful management and appropriate control measures 
will be adopted to ameliorate potential impacts. Accordingly, TWM has updated the 
LEMP to incorporate environmental management measures for the LLCW.

A new section in the LEMP has been prepared to include additional management 
measures specifically for the operation of the LLCW cell, “EMM 14 – Operation of Cells 
to Receive LLCW”. This includes the following issues: 

Leachate Management and Groundwater Protection; 
Landfill Gas Management; and 
Litter Management. 

The additional environmental management information for the LEMP will be assessed 
by the EPA. 

The following sections provide information on the existing environment, followed by the 
proposed management measures that will be adopted in relation to LLCW. These 
specific management measures are variations (additions) to the existing LEMP.  

5.2 Background - Physical Environment 
Information on the existing environment has been previously documented in the LEMP 
and key features relevant to this report are described below. 

5.2.1 Local Topography and Landuse 
The current visual appearance of the site is one of undulating land broken by sand 
dunes, which rise to RL 20 m AHD, i.e. 20 m above Sea Level, or approximately 10 m 
above the natural ground level adjacent to Port Wakefield Road.  Further to the east of 
the site, these dunes present themselves to a height of RL 25 m AHD, providing an 
irregular raised profile.  The dunes are not cultivated but are vegetated with scattered 
native trees and some native grassing.  The surrounding fields, where planted, exhibit 
as cereal crop farmland, and vary in appearance as the seasons prevail and range 
from the mid winter green crops to yellow summer stubble to bare earth.  The area 
adjacent to the Port Wakefield Road, abutting the western boundary of the site, has 
significant native vegetation and tree and shrub plantings in place which acts as a 
visual and noise buffer from the traffic. 

5.2.2 Geology and Hydrogeology 

Geology

The Adelaide 1:250,000 geological map sheet indicates that the geology of the site 
consists of aeolian Fulham Sand and possibly Molineaux Sand (dunefield sands) 
underlain by (possibly) aeolian calcareous sand of the Woorinen Formation and 
Bakara Soil/Ripon Calcrete.  Beneath these surficial deposits is a substantial thickness 
of Hindmarsh Clay, described as grey and red-brown mottled sandy clay (MESA, 
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1969).  These recent and Quaternary aged sediments, plus the underlying Tertiary age 
units are known as the St Vincent Basin. 

Records from installation of groundwater monitoring wells at the site indicate that high 
plasticity Hindmarsh Clay has been encountered to a depth of about 20 m below the 
surface.

The uppermost Tertiary unit in the St Vincent Basin in this area is the Port Willunga 
Formation (MESA, 1995), which consists of fossiliferous sandy limestones, sands and 
sandstones.  It is underlain by siltstones and limestones of the Blanche Point 
Formation (MESA, 1983), which in turn is underlain by sands, clays and coal seams of 
the South Maslin Sands, Clinton Formation, and North Maslin Sands (MESA, 1969). 

A summary of the subsurface conditions is provided in the table below: 

Table 1 – Description of subsurface material 

Unit Description Depth of Top 
of Unit 

A Topsoil Sand, fine to coarse grained, brown - 

B1 Calcrete High strength Calcrete 0.15 – 0.2 m 

B2 Calcareous Soils Sandy Clay, low plasticity, white, with 
fine to coarse sands, trace of fine to 
medium gravel, calcareous 

0.55 – 0.6 m 

C Sandy Clay Sandy Clay, high plasticity, mottled red 
brown and grey, fine to coarse grained 
sand. Boreholes were terminated in this 
unit at depths of 13.5 m for W24, 13.5 
m for W26 and 12 m for W27. 

1.5 m – 2.0 m 

Aquifers within these sediments include thin sand or gravel beds within the Hindmarsh 
Clay, the uppermost Tertiary aquifer within the North Maslin Sands and South Maslin 
Sands.  In the Inkerman area, the salinity of groundwater is generally well in excess of 
6000 mg/L in both Tertiary and Quaternary aquifers and is therefore not used for 
potable water or irrigation. 

Local Hydrology 

The site is located in an area with an average annual rainfall of 331 mm and pan 
evaporation of 1,820 mm, measured at the Port Wakefield Post Office and Price 
(Ocean Salt) respectively.  Most rainfall occurs in the winter months. 

The site does not function as a typical catchment.  There are no defined flow paths 
discharging to receiving waters.  The nearest river, River Wakefield, lies 15 km to the 
north of the site.  Rainfall infiltrates into the sandy surface soils with no runoff.  The 
landform is generated by wind erosion rather than water erosion.  There are many 
entrapped low spots between the dunes, and in some the underlying Hindmarsh Clay 
is exposed as a claypan.  These shallow claypans occasionally contain shallow water 
due to direct precipitation and some seepage from the adjacent dunes. 
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Hydrogeology 

Groundwater in the vicinity of the site has been previously documented in the original 
EIS report (1998). That report outlined that the groundwater flows in a general north-
westerly direction (Coffey 1997 in Final EIS 1998). As part of the original EIS (1998), a 
groundwater flow model was constructed to investigate the movement of water from 
the site to Gulf St Vincent. The model indicated that it would take tens of thousands to 
millions of years for groundwater to flow from the site to the sea at Gulf St Vincent. This 
information was used to determine that the pollution potential of the site to the marine 
environment to be considered low.  

Information from groundwater monitoring activities on site since 1998 indicates the 
following:

A groundwater flow direction generally from east to west  
Salinity levels in monitoring wells completed in the Quaternary aquifer vary  across 
the site and have been measured between 12,000 mg/L and 66,000 mg/L  
Salinity levels have been measured between 10,000 mg/L and 13,000 mg/L in 
monitoring wells completed in the Tertiary aquifer. 
There is not a distinctive change in groundwater monitoring results since landfill 
operations commenced at the site. 

5.2.3 Wind
Winds are predominantly from the south and south-west during summer and the north 
and north-east during winter. 

5.3 Additional Environmental Management Measures 
for the LLCW 
A new section (Environmental Management Measure - EMM) in the LEMP has been 
prepared as part of this amendment to include management and handling procedures 
for the LLCW. These are outlined below.

5.3.1 Leachate management and groundwater protection 
The following information is proposed as a variation (addition) to the existing LEMP to 
manage potential effects of LLCW on groundwater. 

General

The barrier system and leachate monitoring system are specifically designed for the 
LLCW cells to provide a higher level of performance than approved for cells receiving 
other approved waste types.  

It is proposed that LLCW cells will only be established in perimeter cells with perimeter 
sumps.
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Base Liner and Leachate Collection System 

In accordance with EPA requirements, the landfill base will be lined with a composite 
liner comprising a layer of 2.0mm thick (nominal) HDPE geomembrane overlying 1.2m 
of low permeability compacted clay liner (CCL), with a geogrid drainage geo-
composite layer located at the midpoint of the CCL as shown in Figure 3. 

The CCL forming part of the composite liner will be constructed from the same site 
clays used to construct the 1m CCL used elsewhere on the site. Transpacific has 
implemented a proven methodology to achieve the permeability performance 
requirement for the CCL during construction of several hectares of existing cells.  

A minimum distance of 2 m between the design base of the clay liner and the upper 
groundwater system is part of the design features of the LLCW cells. 

The proposed implementation of this cell liner system in Stage 4 Cell 1 (LLCW), its 
interface with adjacent cells and separation to groundwater is shown in Figure 3 and 
Figure 5. 

Construction of the composite lining system shall be in accordance with plans and 
specification as approved by the EPA and as required by the EPA licence. 

LLCW cell perimeter sumps are of a double composite lined type as shown in Figure 3 
and Figure 4. A drainage collection point is provided at each perimeter sump to 
monitor and collect fluid present below the primary liner. 

Leachate levels in the sumps will be monitored and leachate levels maintained at a 
level that ensures build up of leachate does not exceed 300mm on the floor of the 
LLCW cell.

LLCW Cell Isolation 

The perimeter of LLCW Cells shall coincide with ridges in the lining system.  Each 
LLCW Cell shall drain to its own sump. 

LLCW Cells shall be isolated from non-LLCW cells by a compacted sandy clay soil 
layer or bund.  This layer shall be a minimum of 1m thick.  The isolation layer shall be 
constructed progressively as detailed in Figure 5, and be continuous from the top of 
the liner to the underside of the cap. 

Leachate Treatment 

Leachate from LLCW Cells shall be pumped to dedicated LLCW Cell leachate 
collection ponds.

LLCW Leachate pond sizing will be based upon the existing approach as described in 
EMM 03 of the current LEMP. 

Groundwater Monitoring 

The groundwater monitoring program shall be varied for wells located down gradient 
of LLCW cells to include analysis of Volatiles as a trigger parameter. 

Existing groundwater and monitoring wells are shown in Figure 6. 
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Leachate Monitoring 

The leachate monitoring program shall be varied to include analysis of Volatiles as a 
trigger parameter. 

5.3.2 Landfill Gas Management 
The following information is proposed as a variation (addition) to the existing LEMP to 
manage potential effects of the LLCW on landfill gas. 

Infrastructure Requirements 

Due to the different composition of LLCW from other wastes received on-site, the 
landfill gas extraction system for the LLCW cell shall include the following features: 

Sampling ports in the gas infrastructure upstream of interconnection with 
infrastructure receiving LFG from other portions of the landfill; and 
Be capable of being isolated from the LFG system servicing the remainder of the 
site, and operated independently if required. 

LFG Treatment 

It is common practice for the LFG system servicing LLCW cells to be combined with 
the whole of site LFG system.

Should monitoring of the performance of the LFG system indicate that combined 
operation is resulting in unsatisfactory performance, a dedicated flaring system or 
approved alternative shall be established. 

LLCW Cell Isolation 

LLCW Cells shall be isolated from non-LLCW cells by a compacted sandy clay soil 
layer or bund.  This layer shall be a minimum of 1m thick.  The isolation layer shall be 
constructed progressively as detailed in Figure 5, and be continuous from the top of 
the liner to the underside of the cap.  

5.3.3 Litter Management
The following information is proposed as a variation (addition) to the existing LEMP to 
control litter as a result of receiving LLCW. 

Litter Control Measures 

The LLCW material is not expected to contain appreciable quantities of litter, therefore 
litter management measures such as the litter net system used elsewhere on the site 
will not be used in the LLCW cells. 



Transpacific Waste Management 

Inkerman Landfill - EIS Amendment to Receive Additional Waste Types 
Job No: 10786  Report No: 08-068 

18

QEDptyl td

5.3.4 Management of the Receipt of LLCW 
LLCW will only be received on site by prior arrangement to ensure that wastes are 
appropriately classified prior to arrival.   

Where project specific receival and handling procedures require changes to standard 
site acceptance and handling procedures to meet an approved projects environmental 
management plan or to respond to an EPA request, this will be subject to prior 
approval of project specific handling procedures by the EPA approval. 

Should any staging of materials be required on-site in accordance with the above, it 
will only occur in a level area provided within the LLCW cell footprint specifically for this 
purpose. 

Site procedures require that odorous or dusty materials shall not be left uncovered at 
the end of any working day. 
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6 Transportation of Proposed 
Additional Waste 

6.1 Expected waste volumes and transport needs
Through this application, it is anticipated that an additional 20,000 tonnes per annum 
(tpa) is likely to be received at the site.  Original approvals for the facility anticipated 
700,000 tonnes being disposed of annually however even with this additional material 
being delivered to the facility, disposal activities will still be less than half of that 
originally approved.

Based on approximately 20,000 tpa, it is estimated that approximately 670 loads per 
annum will be delivered to site, assuming 30 tonnes per load. In a worst case scenario, 
ie no disposal during the wetter months of the year, the majority of this material would 
come to site over a six month period.  This equates to approximately 27 truck loads 
per week or 6 loads per day. 

The movement of vehicles that are transporting the additional waste will use existing 
approved traffic routes and based on the above analysis, the number of additional 
trucks transporting the additional waste will not exceed current approved numbers. 

6.2 Traffic Implications 
The Inkerman landfill is serviced by Port Wakefield Rd (National Highway 1), a double 
lane, separated dual carriageway designed to handle significant traffic volumes.  
Previous research indicates that Port Wakefield Road currently has in excess of 7,300 
traffic movements per day.  Assuming the above worst case scenario whereby waste 
disposal of the proposed additional waste streams is occurring all at the same time, 
this would equate to an additional 6 loads per day to and from the site. 

This represents an increase of 0.01% over existing traffic volumes.   

Implications to current traffic movement along the routes will be negligible and the 
numbers of trucks do not exceed the current approvals.  

The subject amendment will not require any additional access or egress points to the 
site.  The on-site provision for parking, loading, unloading and turning of vehicles will 
safely and conveniently accommodate the increased traffic movements as well as the 
on-site movements of vehicles hauling waste. 
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7 Planning Assessment 

7.1 Introduction
The proposal to receive low level contaminated waste constitutes an amendment to an 
approved Major Development, pursuant to Section 47 of the Development Act, 1993. 

From a planning perspective it is appropriate for the proposal to be assessed against 
the relevant provisions of the Planning Strategy for Regional South Australia and the 
specific local policies prescribed within the Wakefield Regional Council Development 
Plan, as the site is situated with the Wakefield Regional Council area.  

7.2 Planning Strategy for Regional South Australia 
The Planning Strategy for Regional South Australia is the principle document that 
provides a framework for the State Government’s visions for the development of the 
state.

The Inkerman Landfill currently provides a critical service to the State by receiving a 
substantial portion of the waste generated within the Metropolitan area. This 
application to receive additional waste will expand the waste receiving potential of the 
facility and will reinforce key Strategic Directives espoused within the Planning Strategy 
for Regional South Australia. The following discussion provides an overview of the 
proposed amendments in relation to the key aspects of the Planning Strategy. 

Economic Activity 

The proposed amendment to enable additional waste to be accommodated at the 
Inkerman landfill will enhance the existing range of services provided by the facility, 
and importantly will ensure the future viability of the facility. The Inkerman Landfill, and 
the parent company TPI, is a significant employer of local and regional people, and will 
continue to invest resources within the region. This amendment is sought as an orderly 
and economic development of facilities at the existing site where all operational 
management and licensing control mechanisms are well established.

Environment and Resources 

The additional opportunity to receive the proposed additional waste will ensure that 
such waste can be adequately disposed of within an EPA approved facility, and will 
negate the requirement to dispose the waste elsewhere. The operation of the Inkerman 
Landfill continues to meet the very highest environmental management standards and 
makes use of evolving technologies and is therefore very well placed to handle the 
disposal of the additional waste. The facility has been subject to a previous 
assessment and it is considered that the facility will not have an adverse environmental 
impact. The proposed amendments will not fundamentally alter this position.  

Importantly, the proposal suitably accords with the intent of the relevant provisions 
regarding waste by ways such as a adopting a regional approach, using and 
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developing existing resources, utilising modern waste management infrastructure, 
providing the highest level of environmental protection, and utilising appropriately 
located land.  

Infrastructure

The proposed amendment to the Inkerman landfill current authorisations will assist in 
the state’s development and the maintenance of quality infrastructure, which plays a 
crucial role in the state’s economic development. The proposal will build upon the 
current infrastructure at the site, rather than become a burden to it.  

The subject land is contained within the Yorke Peninsula Planning and Development 
Area. The prescribed key Planning Strategies do not necessarily envisage 
development of the nature proposed, however it is our contention that the proposed 
amendments will not jeopardise the intent of other key strategies identified for the 
region in relation to economic activity, environment and resources and people, towns 
and housing.  

7.3 Development Plan Considerations 
The subject land is situated within the Primary Industry Zone of the Wakefield Regional 
Council Development Plan (Consolidated - 25 January, 2007). 

The relevant provisions of the Development Plan that are considered to be relevant for 
the site include the following: 

Council Wide 

Objectives     - 1, 2, 4, 6, 7, 8, 35, 36, 37, 38, 39 & 40  

Principles of Development Control  - 45, 46, 176, 177, 178, 180, 183, 184, 185, 186, 
187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 199, 200, 201 & 202 

To adequately address all relevant provisions of the Development Plan, the planning 
assessment will be discussed under the following separate key headings: 

Form of Development. 
Use of land. 
Transport and Parking. 
Environment and Conservation. 

Form of Development 

The Inkerman Landfill established within the Primary Industry Zone and was the 
subject of a previous major development approval gazetted on 21 January 1999.  The 
proposed amendment will allow the site to receive low level contaminated waste.  This 
amendment is sought as an orderly and economic development of facilities at the 
existing site where all operational management and licensing control mechanisms are 
well established. 
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It will allow the site to service the growing need for affordable waste management in 
South Australia.  Accordingly the Inkerman Landfill site will continue to strengthen the 
regional economy by developing its capacity to handle additional waste types, enable 
its future commercial success and provide additional secure employment to people 
within the Wakefield Council Area.  This variation will not fundamentally alter the 
approved land use. 

As such, the proposal satisfies the requirements of the following Council Wide 
Objective 1, 2, 4, 6, 7 and 8, as demonstrated below:  

COUNCIL WIDE 

General

Objective 1:  Satisfaction of the social, educational, cultural, 
 employment, recreational and economic, needs of 
 people living within the council area. 

 An integral part of this plan is the need to promote 
 employment opportunities through economic strategies, 
 strong employment prospects will permeate through the 
 community and lead to satisfaction with the social, 
 cultural, economic and recreation needs of residents. 

As mentioned above, the handling of additional waste at the facility will further 
strengthen its commercial success and provide additional employment, while 
maintaining the highest level of environmental and aesthetic protection.

Objective 2:  Development in accordance with the Structure Plan for 
 the Wakefield Regional Council (Map WakR/1(Overlay 1)).  

 The district comprises a diversity of features, and the 
Structure Plan, Maps WakR/1 (Overlay 1) and 
Enlargements A, B and C seeks to illustrate such key 
features as road/rail networks, mineral and coal 
resources, areas of significant vegetation, the towns of 
Balaklava, Snowtown, Port Wakefield, Hamley Bridge, 
Brinkworth, Blyth, Owen, Lochiel, Avon, Pinery, Halbury, 
Bowmans, Kybunga, Hoyleton and Beaufort, the Proof 
and Experimental Range, areas of inundation and the 
main river systems. This plan is general in nature and 
needs to be read in conjunction with the township 
structure plans and zone descriptions and maps. 

This variation to the existing approvals will not fundamentally alter the approved land 
use that has already been assessed and approved against the Structure Plan. 

Objective 4: An awareness of the future implication from the Adelaide 
metropolitan area. 

 Within the next decade of so, pressures from 
metropolitan Adelaide will place demands on the district 
for affordable residential development, recreation, waste 
disposal and raw materials. Access via the national 
Highway will further reduce access time to the city and 
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metropolitan area, and flexibility to accommodate change 
will be required. At the same time, fragmentation of land 
holdings and premature development creates potential 
for on going management problems which can be 
avoided through sound decisions based on effective 
policies. 

The ongoing demand for disposing of the state’s waste within a purpose built facility 
that meets the highest technical and environmental standards is met by the Inkerman 
facility. The acceptance of additional waste at this facility further secures a high level of 
waste management for the state’s waste. It makes sound use of existing public and 
private infrastructure and prevents the unfavourable fragmentation of the state’s 
landuses.

Economy

Objective 6:  To create a diverse but integrated competitive economy 
with emphasis on value added products, aquaculture, 
tourism and recycling.  

Objective 7:  To facilitate enterprise through the creation of a positive 
environment for economic growth built from the districts 
assets, and by minimising negative factors impacting on 
the area.

 The economic thrust for the district is considered vital for 
its long-term viability and sustaining its close knit 
community. Every opportunity should be taken to 
enhance employment opportunities except where they 
interfere with the environment. The strength of the rural 
economy is recognised and it is not intended to 
undertake a dramatic shift from these fundamental 
activities, but rather, extend and enhance where possible 
through value adding industries, export opportunities, 
and expanding activities such as intensive animal 
keeping. Further desired areas to facilitate development 
opportunities will be created with suitable controls to 
ensure appropriate development. 

Objective 8:  Promotion of local employment opportunities.  

 The Wakefield Regional Council district has an important 
position in the region and provides employment in the 
agricultural sector, e.g. saleyards and silos, small-scale 
service industry, repair or engineering works. There is 
scope for increasing employment in selected industries 
such as those associated with processing local produce, 
raw materials, mineral developments and service 
industries. New developments connected with the tourist 
industry may provide additional employment 
opportunities. 
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The handling of additional waste at the Inkerman facility further strengthens its 
commercial performance, its input into the economy and in providing employment 
opportunities, while maintaining the highest level of environmental protection. 

Use of Land 

This site is contained within the Primary Industry Zone and has already been subjected 
to a rigorous assessment as part of a previous major development application.  It is 
considered that the subject land is an appropriate site for a major waste management 
facility.  The proposed amendment does not seek to expand outside of the existing 
approved footprint of the facility. As such, the amendment satisfies the requirements of 
Council Wide Objectives 35 and 36 and complies with the Principles of Development 
Control 178, 180, 183, 184, 185 and 186:  

Objective 35: The orderly and economic development of waste 
management facilities in appropriate locations. 

Objective 37: Waste management facilities to be protected from 
incompatible development. 

PDC 178  Waste management facilities should be located, sited, 
designed and managed to minimise adverse impacts on 
both the site and surrounding areas due to generation of 
surface water and ground water pollution, traffic, noise, 
odours, dust, vermin, weeds, litter, gas and visual impact. 

PDC180  Waste management facilities should be provided with 
appropriate separation distances to minimise adverse 
impacts on the surrounding area and land uses. 

PDC 183  Organic waste processing facilities for the composting of 
waste should be located at least a distance of 500 metres 
from the nearest dwelling, shop, office, public institution 
or other building designed primarily for human 
occupation. A lesser distance may be provided where the 
processing operations and technologies are considered 
compatible with the surrounding area, land uses and 
activities. Alternatively, a greater distance may be 
required where the processing operations are considered 
incompatible with the surrounding area, land uses and 
activities.

PDC 184  Landfill and associated facilities for the handling of 
waste, should be located at least a distance of 500 
metres from the boundaries of the landfill site. A lesser 
distance may be provided within the land-fill site where 
the land-fill facility is considered compatible with the 
surrounding area, land uses and activities so that an 
effective minimum separation distance of 500 metres can 
be provided and maintained between the land-fill facility 
and potentially incompatible land uses and activities. 

PDC 185  The area of landfill operations on a site should: 



Transpacific Waste Management 

Inkerman Landfill - EIS Amendment to Receive Additional Waste Types 
Job No: 10786  Report No: 08-068 

25

QEDptyl td

(a)  be located a minimum distance of 100 metres from 
any river, creek, inlet, wetland or marine estuarine 
area and not within the area of a 1 in 100 year flood 
event; and 

(b)  not be located on areas with ground slopes of 
greater than 10 percent except where the site 
incorporates a disused quarry; and 

(c)  not be located on land subject to land slipping; and 

(d)  not be located within three kilometres of an airport 
used by commercial aircraft. If located closer than 
three kilometres the land-fill operations should 
incorporate bird control measures to minimise the 
risk of bird strikes to aircraft. 

PDC 186  The area of the organic waste processing facilities on a 
 site should: 

(a)  be located a minimum distance of 100 metres from 
any dam, river, creek, natural watercourse, channel 
or bore, and not within the area of a 1 in 100 year 
flood event; and 

(b)  not be located on areas with ground slopes of 
greater than 6 percent; and 

(c)  not be located on land subject to land slipping; and 

(d) not be located within three kilometres of an airport 
used by commercial aircraft. If located closer than 
three kilometres the organic waste processing 
operations should incorporate bird control 
measures to minimise the risk of bird strikes to 
aircraft; and 

(e)  not be located within 250 metres of a public open 
space reserve, a forestry reserve, a National Park, a 
Conservation Zone or Policy Area. 

Transport and Parking 

Section 6 of this report addresses the transport impacts of this amendment.  
Assuming a worst case scenario, ie. Total volume disposed within a 6 month period, 
the amendment would result in an additional 6 loads per day.  This represents an 
increase of 0.01% over existing traffic volumes on the Port Wakefield Road which 
services the Inkerman landfill. 

The subject amendment will not require any additional access or egress points to the 
site.  The on-site provision for parking, loading, unloading and turning of vehicles will 
safely and conveniently accommodate the increased traffic movements as well as the 
on-site movements of vehicles hauling waste. 
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As such, the subject amendments satisfy the Council Wide Objectives 38, 39, 40 and 
Principles of Development Control 45, 46, 49, 176, 187, 189, 196, 199, 200 and 201: 

Objective 38: The safe and efficient movement of people and goods by 
road. The primary and secondary road network for the 
District is shown on Map WakR/1 (Overlay 1). The primary 
network is related to the dominant flow of traffic along 
north to south routes and also provides for east to west 
movement.

Objective 39: The free flow of traffic on roads by minimising 
interference from adjoining development. 

 Where necessary, in both urban and rural areas, 
development adjoining roads should be set-back from 
the road frontage to enable proper traffic circulation. In 
some instances it may be necessary, in the interests of 
safety and the free flow of traffic, to restrict access to or 
from a road, particularly arterial roads. This may be 
achieved by the use of service roads or only allowing 
direct access to local roads. Direct access to arterial 
roads should only be approved in safe locations where 
there is adequate sight distance and reasonable distance 
from side roads. 

 Some kinds of development attract large numbers of 
vehicles, which create traffic hazards and congestion on 
roads in the vicinity, unless special provision is made to 
accommodate them. Off-street parking should be 
provided in association with business, industrial, 
recreational and other forms of development so that 
roads can provide for the safe and efficient flow of traffic. 

Objective 40:  Safe access to and from development. The roads of the 
district, and especially the arterial roads, which are the 
principal traffic routes in the council area, need 
protection for hazardous road entrances. 

PDC 45  Access to and from public roads should be safe and 
convenient and not cause conditions that interfere with 
the safe and efficient movement of traffic on abutting 
roads.

PDC 46 Development should not generate traffic volume which 
cannot safely and conveniently be accommodated on the 
adjoining road system.  

PDC 49 Development should include appropriate on-site 
provision for parking, loading, unloading, turning and 
fuelling of vehicles. 

PDC 176  Development in the form of waste disposal or waste 
storage should: 
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 (b)  have a 20 metre wide landscaped buffer planted 
with trees and shrubs around the perimeter of that 
part of the site to be used for the disposal of waste 
or storage of waste; 

(c)  have a two metre high chain mesh fence or similar 
enclosing the waste disposal and waste storage 
area;

PDC 187  The waste management site should be landscaped to 
screen views of the processing facilities and operational 
areas

PDC 189 Noise reduction treatments comprising separation 
distances and the incorporation of on-site treatments 
should be provided to ensure noise generation 
associated with the waste management operation does 
not result in an adverse impact to any existing or future 
development on an adjacent allotment. 

PDC 196 Fencing to a minimum height of two metres should be 
erected on the perimeter of a waste management site to 
prevent access other than at appropriate entries. For 
landfill sites, the fencing should be of chain wire mesh or 
pre-coated painted metal construction. 

PDC 199 Waste management sites should be accessed by an 
appropriately constructed and maintained road. 

PDC 200 Traffic circulation movements within the waste 
management site should be adequate in dimension and 
construction to support all vehicles hauling waste and to 
enable forward direction entry to and exit from the site. 

PDC 201 Suitable access for emergency vehicles to and within the 
waste management site should be provided. 

The proposed amendment will continue to comply with these planning controls by 
providing safe and adequate access to the site without causing interference to other 
road traffic, will not generate traffic numbers that cannot be accommodated by the 
road system, and it will continue to provide adequate space and facilities for vehicles 
at the site. Similarly it will continue to provide adequate landscaping, screening 
buffers, noise control, access control, and adequate emergency vehicle access. 

Environment and Conservation 

As detailed in Section 5 of this report, an approved Landfill Environmental 
Management Plan (LEMP) sets out management measures at the facility. As part of 
this amendment, the LEMP has been revised to include a new section that outlined 
specific management measures relating to the proposed LLCW. 

As such, these amendments satisfy the requirements of Council Wide Objective 36 
and Principles of Development Control 176(a-i), 177, 190, 191, 192, 193, 194, 195 and 
202.  
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Objective 36:  Minimisation of environmental impacts from the location 
and operation of waste management facilities. 

PDC 176 Development in the form of waste disposal or waste 
storage should: 

(a)  have a site area of not less than 100 hectares; 

(b)  have a 20 metre wide landscaped buffer planted with 
trees and shrubs around the perimeter of that part of 
the site to be used for the disposal of waste or 
storage of waste; 

(c)  have a two metre high chain mesh fence or similar 
enclosing the waste disposal and waste storage 
area;

(d)  ensure all exposed waste disposal and waste storage 
areas are covered on a daily basis with at least 500 
millimetres of soil or similar covering; 

(e)  revegetate all waste disposal and waste storage 
areas by covering the area with at least 500 
millimetres of topsoil, grassed and/or landscaped 
once the waste disposal and waste storage use of 
the area has ceased; 

(f)  have available an adequate water supply to enable 
dust suppression during unfavourable conditions; 

(g)  ensure the perimeter of the waste disposal and 
waste storage area is not less than 500 metres from 
the boundaries of the Landfill site; 

(h)  have a sealed access road over the subject site from 
a public road; 

(i)  be located, sited, designed and managed to 
minimise adverse impacts on surrounding areas due 
to surface water and ground water pollution, traffic, 
noise, fumes, smell, dust, vermin, weeds, litter, 
Landfill gas and visual impact; and 

(j)  not include hazardous or listed wastes. 

PDC 177  An application for waste disposal or waste storage 
activities should include an appropriate Management 
Plan detailing all operational and management 
arrangements including: 

(a) the prevention of contamination, including those 
matters listed in Principle 176(i) above; 

(b)  the prevention of unsanitary conditions; 

(c) recycling materials; 
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(d)  fire safety; 

(e)  security; 

(f)  landscaping; and 

(g)  maintenance of the site, landscaping and access in 
good condition. 

PDC 188 Sufficient area should be provided within the waste 
management site to ensure on-site containment of 
potential groundwater contaminants and for the diversion 
of stormwater. 

PDC 190 Litter control measures which minimise the incidence of 
windblown litter should be provided on the site of a waste 
management operation. 

PDC 191  Leachate from waste management activities should be 
contained within the property boundary of the waste 
management site and should not contaminate surface 
water or ground water. 

PDC 192 A leachate barrier should be provided between the 
operational areas and the underlying soil and 
groundwater of organic waste processing operations. 

PDC 193 The interface between any engineered landfill liner and 
the natural soil should be: 

(a) greater than 15 metres from unconfined aquifers 
bearing ground water with a water quality of less 
than 3000 milligrams per litre of total dissolved salts; 
or

(b)  greater than five metres from ground water with a 
water quality between 3000 milligrams per litre of 
total dissolved salts and 12 000 milligrams per litre of 
total dissolved salts; or 

(c) greater than two metres from ground water with a 
water quality exceeding 12 000 milligrams per litre of 
total dissolved salts. 

PDC 194 Surface water run-off from the waste management 
operations should not cause unacceptable sediment 
loads in receiving waters. 

PDC 195 Landfill activities that have a total storage capacity 
exceeding 230 000 cubic metres should sustainably 
utilise landfill gas emissions. For smaller landfill activities, 
if the sustainable utilisation of the gas emissions is not 
practically feasible then controlled flaring is appropriate 
to avoid gases being vented directly to the air. 
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PDC 202 A proposal to establish, extend or amend a waste 
management operation should include an appropriate 
Environment Management Plan that addresses the 
following:

(a) The prevention of ground water and surface water 
contamination;

(b)  The need to protect and enhance native vegetation; 

(c)  Litter control, dust control and sanitary conditions 
generally; 

(d)  Odour and noise control; 

(e)  Fire safety; 

(f)  Security; 

(g) Maintenance of landscaping and the general 
condition of the site; and 

(h) Final contour plan and rehabilitation proposals 
including soil cover, landscaping, drainage, the 
removal of any contamination or waste, restoration 
and the like to ensure compatibility with the 
surrounding landscape and to enable a suitable after 
use of the site. 

The facility will continue to meet these planning controls by providing the highest 
standard of environmental management, as summarised below: 

Prevention of soil and water contamination – leachate control is crucial to ongoing 
environmental protection of the site and surrounding land. A liner system already in 
use and approved by the EPA at other sites for the management of this waste 
stream.;
Protection of native vegetation – there is no native vegetation clearance required as 
a consequence of this amendment as it is within the footprint of existing approvals. 
The site will continue to be maintained and improved with its ongoing planting 
program  
Fire safety – the site will continue to apply appropriate fire control and safety 
measures, as detailed in the LEMP
Litter and dust control – the proposed amendment is not expected to alter the 
current operations in terms of managing dust. Since the LLCW material does not 
contain appreciable quantities of litter, a litter net system will not be used in the 
LLCW cells.
Odour and noise control – the proposed amendment is not expected to alter the 
current operations in terms of managing odour and noise. 
Access and security – the site will continue to provide appropriate accessibility for 
its operations as well as adequate controls for security. 
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7.4 Planning Conclusion 
The proposed amendment to receive low level contaminated waste at the existing 
Inkerman Landfill operation will utilise the best technological and environmentally 
sound disposal methodologies for such material in South Australia.  The subject land 
is remotely located, has safe road access and suitable site geology. 

This proposal is generally consistent with the spirit and intent of the relevant provisions 
of the Wakefield Regional Council Development Plan (Consolidated - 25 January, 
2007). 

The environmental management practices contained in this report demonstrates that 
the Inkerman Landfill can accept the additional material without significant impact on 
regional traffic flows, or the natural environment including water catchment, air, soil 
and general rural amenity.  Accordingly the proposed amendment complies with the 
relevant requirements of the Development Plan, and the Planning Strategy for Regional 
South Australia and warrants approval being granted. 
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8 Post Closure Management
Details about post closure management are included in the existing approved LEMP. 
Those management measures will also apply to the LLCW. 

This broadly includes developing a Closure Plan for the Northward Fill which will 
include detailed design and post closure monitoring as required in the LEMP.  The 
plan will comply with the rules and principles established in this LEMP and subsequent 
EPA Licence Conditions.

The Closure Plan will ultimately replace the LEMP. 
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9 Conclusion
The addition of LLCW at the Northward Landfill, with the amended LEMP to provide 
appropriate environmental management, provides a safe disposal option for the needs 
of state-wide authorities. There is a growing need for safe and orderly disposal of this 
waste, and expansion of the existing site takes advantage of the operational controls 
already in place and builds upon the proponent’s exceptional performance record. 

The site has already undergone a thorough environmental assessment in terms of its 
suitability as a landfill and operates in strict accordance to its EPA licence. 

The volume of additional waste at the facility will still be within the original approvals. 
Ongoing environmental protection will continue and additional control measures have 
been introduced to manage the LLCW. This includes the design of designated cells to 
dispose of the LLCW based upon approved designs and systems for sites already 
receiving these types of materials. A number of key environmental issues are 
addressed in this report, including a high level of groundwater protection, landfill gas 
management, litter management, while other issues are already adequately covered in 
the existing LEMP. The transportation of waste assessment shows that the additional 
truck movement is well within approvals and road capacities. An assessment of state 
and local planning strategies has also been undertaken and this indicates the receipt 
of LLCW is in accordance with policy objectives. 

It is therefore concluded that the Northward landfill, with its existing and proposed 
management regime, is a suitable facility for receiving LLCW.  
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Figure 2 - Location of LLCW Cells
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Figure 3 - LLCW Cell Liner System
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Figure 4 - LLCW Cell Isolation Perimeter Sumps
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Figure 5 - LLCW Cell Isolation Layer

id
25

39
95

99
 p

df
M

ac
hi

ne
 b

y 
B

ro
ad

gu
n 

S
of

tw
ar

e 
 - 

a 
gr

ea
t P

D
F 

w
rit

er
!  

- a
 g

re
at

 P
D

F 
cr

ea
to

r! 
- h

ttp
://

w
w

w
.p

df
m

ac
hi

ne
.c

om
  h

ttp
://

w
w

w
.b

ro
ad

gu
n.

co
m

 

Northward Fill - Inkerman EIS Amendment



Northward Fill - Inkerman EIS Amendment

Figure 6 - Groundwater and Monitoring Wells
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1. Introduction 

1.1 Background 

Transpacific Waste Management (TWM) is developing the Northward Fill (formerly 
Inkerman Landfill Depot) a landfill at Inkerman, 85 km north-west of Adelaide in a 
Primary Industry Zone.  The Northward Fill lies within the area of the Wakefield 
Regional Council, which incorporates the previous District Council of Wakefield 
Plains.   

This Landfill Environmental Management Plan (LEMP) has been developed for 
approval by the Environment Protection Authority (EPA) in accordance with Licence 
Conditions for the Northward Fill. 

The Northward Fill landfill will provide a disposal facility for Adelaide’s putrescible 
and inert waste for approximately 30 years (dependant on received volumes) with a 
waste capacity of approximately 12,000,000 m3.  The Northward Fill will receive and 
dispose of: 

• Waste from the Adelaide Metropolitan Area that has gone through a 
Resource Recovery and Waste Transfer Facility; 

• Waste from regional areas outside the Adelaide Metropolitan area that has 
undergone a three bin kerbside recycling system or through an authorised 
Resource Recovery and Waste Transfer Facility; 

• Shredded Tyres with other approved waste, for a period of three years after 
which the proponent must apply for additional development approval; 

• Non-friable asbestos subject to handling and disposal procedures for non-
friable asbestos as provided in the specific EMM in the LEMP; 

• Quarantine waste subject to approval from AQIS to receive and dispose of 
quarantine waste as provided in the specific EMM in the LEMP; 

• Foundry sands as provided in the specific EMM in the LEMP; and 
• Low level contaminated wastes (or LLCW) into specially designed and 

constructed  cells. 

The Northward Fill development will be designed and constructed in accordance with 
Best Available Control Technology (BACT) and incorporate Best Practice landfill 
operation in accordance with the approved LEMP. 

BACT, as defined in the EPA Guidelines for Major Landfills (dated October 1998), is 
the Best Available Control Technology for any specific source, and the currently 
available technology producing the greatest reduction of pollutant emissions to the 
environment, taking into account energy, environmental, economic and other costs. 
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Best Practice is not a fixed set of standards that applies everywhere in all 
circumstances.  It evolves to suit particular ecosystems and community expectations.  
Ongoing monitoring and performance review at the Northward Fill will lead to 
improvements in landfill operations, and to the definition and adoption of Best 
Practice, offering Adelaide a long term and stable waste disposal facility. 

The Northward Fill has been subject to the following approval process: 
• The Environmental Impact Statement (EIS) for the Northward Fill was 

published in October 1995 by Path Line Australia Pty Ltd; 
• Following a statutory period for public comment, a Supplement to the EIS 

was published in June 1996; 
• Thirty submissions were received by the then Department of Housing and 

Urban Development (DHUD), now the Department of Environment, 
Heritage and Aboriginal Affairs (DEHAA).  The Supplement to the EIS 
responded to public submissions and government comments on the EIS; 

• DHUD published an Assessment Report in April 1997, which had a number 
of detailed comments on the proposal.  This report recommended that 
further investigation, design and development of operational procedures 
were needed to warrant approval; 

• Path Line Australia Pty Ltd addressed these comments in the Final EIS 
document dated June 1998; 

• As a result of information contained in that document the Governor of South 
Australia granted development approval for the Northward Fill on 
21 January 1999. A transcript of the Governor’s Decision provided is in  of 
this LEMP; 

• Since development approval was granted several gazettal notices 
(presented in Appendix A) have been issued for the following reasons; 

−  revised base liner profile (South Australian Government Gazette (14 
October 2004)), 

− Trailer Transfer Area (South Australian Government Gazette (17 
June 2004)), 

− Change in leachate collection system and operating hours (South 
Australian Government Gazette (13 April 2006)), and

− Additional Waste which may be received (Non-Friable Asbestos 
Waste, Quarantine Waste, Used Foundry Sand, Shredded Tyres, 
Wastes from non-metropolitan areas) and revised leachate transfer 
pipework location, (South Australian Government Gazette (20 
September 2007)). 
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The actions associated with the development of the landfill that have been 
implemented to date include: 

• LEMP first issued to the EPA in July 1999; 
• EPA Licence 14463 issued in accordance with the statutory requirements, 

in particular the Environment Protection Act (1993).  A copy of the licence is 
presented in ; 

• Detailed engineering design for  various stages of the landfill and the Trailer 
Transfer Area (TTA) had been developed, documented and approved by 
the EPA for the implementation of the proposed operation; 

• Construction of the landfill commenced in July 2003; and 
• Landfill activities commenced following EPA approval for the As Construct 

Report for Stage 1 and then onto subsequent stages.

1.2 Site Details 

1.2.1 Land Owner 

The owner and Licensee of the Northward Fill Landfill is Waste Management Pacific 
(SA) Pty Ltd (WMP). WMP is a wholly owned subsidiary of Transpacific Industries 
Pty Ltd (TPI).  Operating the site is an operating division of TPI - Transpacific Waste 
Management (TWM). 

1.2.2 Locality 

The Northward Fill site is located approximately 85 km north-west of Adelaide at 
Inkerman.  The landfill itself is 1.2 km east of Port Wakefield Road.  It is opposite the 
Army Proof and Experimental Establishment Range. 

1.2.3 Zoning 

The Northward Fill is located on land currently zoned as Primary Industry by the 
Wakefield Regional Council (development plans consolidated 27 July 2006).   

1.2.4 Surrounding Land Use 

The predominant surrounding land uses are livestock grazing and cereal cropping, 
with some intensive animal keeping.  The agricultural production of the surrounding 
land contributes significantly to the local economy.  Climate, soil and landform 
characteristics of the area favour agricultural production and the grazing of livestock 
therefore these activities will continue to surround the landfill site.   
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1.3 Physical Environment 

1.3.1 Existing Local Hydrology 

The site is located in an area with an average annual rainfall of 331 mm and pan 
evaporation of 1,820 mm, measured at the Port Wakefield Post Office and Price 
(Ocean Salt) respectively.  Most rainfall occurs in the winter months. 

The site does not function as a typical catchment.  There are no defined flow paths 
discharging to receiving waters.  The nearest river, River Wakefield, lies 15 km to the 
north of the site.  Rainfall infiltrates into the sandy surface soils with no runoff.  The 
landform is generated by wind erosion rather than water erosion.  There are many 
entrapped low spots between the dunes, and in some the underlying Hindmarsh Clay 
is exposed as a claypan.  These shallow claypans occasionally contain shallow water 
due to direct precipitation and some seepage from the adjacent dunes. 

1.3.2 Geology and Hydrogeology 

The Adelaide 1:250,000 geological map sheet indicates that the geology of the site 
consists of aeolian Fulham Sand and possibly Molineaux Sand (dunefield sands) 
underlain by (possibly) aeolian calcareous sand of the Woorinen Formation and 
Bakara Soil/Ripon Calcrete.  Beneath these surficial deposits is a substantial 
thickness of Hindmarsh Clay, described as grey and red-brown mottled sandy clay 
(MESA, 1969).  These sediments plus the underlying Tertiary age units are known as 
the St Vincent Basin. 

The uppermost Tertiary unit in the St Vincent Basin in this area is the Port Willunga 
Formation (MESA, 1995), which consists of fossiliferous sandy limestones, sands 
and sandstones.  It is underlain by siltstones and limestones of the Blanche Point 
Formation (MESA, 1983), which in turn is underlain by sands, clays and coal seams 
of the South Maslin Sands, Clinton Formation, and North Maslin Sands (MESA, 
1969). 

Aquifers within these sediments include thin sand or gravel beds within the 
Hindmarsh Clay, the uppermost Tertiary aquifer within the North Maslin Sands and 
South Maslin Sands.  In the Inkerman area, the salinity of groundwater is generally 
well in excess of 6000 mg/L in both Tertiary and Quaternary aquifers and is therefore 
not used for irrigation. 
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1.3.3 Local Topography and Use 

The current visual appearance of the site is one of undulating land broken by sand 
dunes, which rise to RL 20, i.e. 20 m above Sea Level, or approximately 10 m above 
the natural ground level adjacent to Port Wakefield Road.  Further to the east of the 
site, these dunes present themselves to a height of RL 25, providing an irregular 
raised profile.  The dunes are not cultivated but are vegetated with scattered native 
trees and some native grassing.  The surrounding fields, where planted, exhibit as 
cereal crop farmland, and vary in appearance as the seasons prevail and range from 
the mid winter green crops to yellow summer stubble to bare earth.  The area 
adjacent to the Port Wakefield Road, abutting the western boundary of the site, has 
significant native vegetation and tree and shrub plantings in place which acts as a 
visual and noise buffer from the traffic. 

1.3.4 Wind 

Winds are predominantly from the south and south-west during summer and the 
north and north-east during winter. 

1.4 Environmental Management Approach 

There is the potential for a number of environmental impacts to be generated by the 
landfill development.  Careful management and appropriate control measures will be 
adopted to ameliorate potential impacts which could be generated by the landfill. 
TWM will undertake to minimise all foreseeable impacts by implementing landfill 
environmental management measures for the design, construction, operation and 
post-closure of the facility.  These management measures will ensure that 
acceptable limits defined by relevant legislation are achieved. 

Major issues concerning the landfill are: 
• site management and operations, including monitoring of the characteristics 

of incoming waste, regular topographic surveys, cover material; 
• stormwater and erosion management; 
• leachate management; 
• landfill gas management; 
• nuisance avoidance, including noise, air emissions, dust and odour, visual 

amenity, litter control, pest control and fire control; 
• aboriginal heritage protection; and 
• post-closure management. 

To control and manage the above issues, TWM has developed issue specific 
Environmental Management Measures (EMMs) which are detailed in Sections Error! 
Reference source not found. to 16 of this LEMP. 



Introduction 

Transpacific Waste Management 
Northward Fill Landfill Environmental Management Plan (LLCW Section Revisions) 
LLCW LEMP Sections.doc Revision: F Date: 14/08/2008 Page: 6 

1.5 Objectives of the Landfill Environmental Management Plan 

This LEMP details actions and procedures to be carried out during the construction, 
operation and post-closure phases of the Northward Fill in order to mitigate adverse 
impacts on the environment.  

These actions and procedures are generally as set out in: 
• Additional Investigation, Design and Documentation, Northward Fill – Final 

EIS Report - dated June 1998; and 
• The Decision by the Governor and associated Conditions for Development 

Approval dated 21 January 1999. 

The LEMP has been modified (where not in conflict with the Governor’s approval) to 
meet the EPA’s “Guidelines for Major Solid Waste Landfill Depots” and “Guidelines 
for the Development of a Groundwater Monitoring Program for Waste Disposal 
Depots” February 1999 (updated 23 April 1999), both available from the EPA.  
Additional modifications have been incorporated into the LEMP as per discussions 
with the EPA. 

The purpose of the environmental management process is to: 
• produce a framework for control of design, construction, operational and 

post-closure impacts, including practicable and achievable performance 
requirements and a system of monitoring, reporting and implementing 
corrective action; 

• minimise adverse affects to the environment; 
• provide information for the EPA Licence; 
• provide evidence of compliance with relevant legislation, standards, policies 

and guidelines; and 
• provide the community with assurance that management of the project will 

be conducted in an environmentally acceptable manner. 

This is to be achieved by pro-active environmental management planning, prior to 
carrying out performance monitoring, and implementation of corrective action if 
required. 

1.6 Structure of the Landfill Environmental Management Plan 

The following structure of the LEMP was selected to demonstrate TWM’s 
commitment to sound environmental management: 

• Section 1 – Introduction; 
• Sections 2 – Provides operational details of the project and those aspects 

where there are potential environmental risks to be considered in the 
construction and operation of the landfill; 

• Section 3 – Describes the infrastructure to be established at the site and 
initial landfill (“Stage 1”) activities; 
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• Section 4 – Describes the proposed environmental management system 
including its structure and responsibilities, and establishes legislative, 
monitoring and reporting requirements; 

• Sections 5 to 15 – Detail EMMs adopted to address potential impacts and 
risks; 

• Section 16 describes a proposed Landfill Community Consultative 
Committee; 

• Section 17 Describes measures applicable to disposal specific waste types 
at the landfill; 

• Appendix A – Contains the decision by the Governor and associated 
conditions for development approval, plus gazettal notices for revised base 
liner and trailer transfer area; 

• Appendix B – Contains a copy of the licence for the site issued by the EPA; 
• Appendix C – Contains the monitoring templates; 
• Appendix D – Contains relevant correspondence for LEMP; 
• Appendix E – Contains the data used in the HELP Model; 
• Appendix F – Contains the groundwater level monitoring data; 
• Appendix G – Contains landfill gas data; and 
• Appendix H – Contains an odour modelling report. 

1.7 Documentation Supporting the LEMP 

The information prepared for submission to the EPA is contained in three volumes as 
follows: 

• Volume 1 – Landfill Environmental Management Plan; 
• Volume 2 – Specification Guidelines and Technical Guidelines; and 
• Volume 3 – Drawings. 
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2. Operation Details 

2.1 Operating Hours 

The landfill will be operated daily between the hours of 0600 and 1930 unless lower 
waste intake rates warrant less hours of operation.

Maintenance of vehicles and administration functions may occur outside of these 
hours. 

If any emergency after-hours disposal of waste approved by the EPA occurs, it will 
be supervised and full details of procedures, types of waste and disposal locations 
will be provided to the EPA. 

2.2 Waste Characteristics and Space Requirements 

2.2.1 Waste Characteristics 

The Northward Fill landfill will accept wastes in accordance with EPA Licence 
requirements.  The following wastes will be received and disposed at the waste 
depot: 

• domestic waste; 
• municipal waste; 
• commercial and industrial waste; 
• construction and demolition waste; 
• green waste; 
• kerbside collected green waste; 
• clean fill; 
• intermediate landfill cover as defined in Table 2 of the Licence; 
• non friable asbestos;  
• quarantine waste;   
• low level contaminated wastes (LLCW) into specially designed and 

constructed cells, and 
• liquid treatment plant residues (where they satisfy EPA criteria for 

acceptance to the site as LLCW). 

The following wastes will not be received and disposed at the depot: 
• listed waste as set out in Schedule 1, Part B of the EP Act, 1993 (except for 

non friable asbestos and as varied by the approved wastes types as 
identified above); 

• liquid wastes; 
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• soluble chemical waste; 
• triple interceptor waste; 
• grease trap waste; 
• automotive batteries; 
• whole automotive tyres and tyre pieces exceeding 250 mm in any 

dimension; 
• motor vehicle bodies and chassis; 
• high level contaminated soil; 
• radioactive waste; 
• wastes containing friable asbestos. 

All waste will be processed at a Resource Recovery and Waste Transfer Facility 
licensed by the EPA, be residual material from a kerbside recycling and collection 
program or in the case of wastes subject to specific approvals, subject to that 
approval as detailed in a corresponding EMM and customer agreement.  No building 
and demolition waste will be taken directly to the landfill.   

The waste received may be in baled or pre-compacted form to optimise transport.  
Densification and homogenisation of waste will be accomplished at both the Waste 
Transfer Facility and the landfill itself; thereby ensuring minimum EPA waste density 
requirements for landfilled material are met. 

The materials to be recycled and materials to be sent to landfill will be determined at 
EPA approved Resource Recovery and Waste Transfer Facilities or as part of a 
kerbside collection program, prior to waste being transported to the landfill.  
Resource recovery and recycling at these facilities will be the subject of a separate 
EPA licence.  Increased costs associated with using landfills away from metropolitan 
Adelaide, due to rehandling and transport costs, will encourage both increased 
recycling and emerging technologies for sustainable waste management. 

All drivers entering the landfill will be aware that the site does not accept listed and 
hazardous wastes.  A sign will be located at the entrance area to identify the types of 
waste that will be accepted and not accepted at the landfill (refer Drawing Sheet 34, 
Volume 3). The sign will display the site name, the owner and operator, contact 
phone numbers in case of an emergency, the hours of operation and other relevant 
information.  All on-site signs will be maintained to ensure that they are clear and 
legible at all times. 

Scavenging will not be permitted at the landfill site. 

2.2.2 Site Capacity 

The total volume of the site from the base liner to the top of the final cap is 
17 million m3.  Final air space available for waste disposal is 11.8 million m3, with an 
expected input capacity of 14 million tonnes.  Initial capping levels will be temporarily 
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raised above final levels to allow for settlement caused by biodegradation of 
deposited waste.  Settlement of the landfill will be monitored to develop a predictive 
model suitable for calculating future settlements. 
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The site will be developed progressively.  The expected lifespan of the proposed 
facility is dependent on annual waste inputs, however based on an annual input rate 
of 300,000 tonnes of waste commencing in January 2005, and making allowances 
for daily cover and compaction, it is estimated that the approved landfill volume will 
be fully utilised in 2035.  Advanced resource recovery at the Resource Recovery and 
Waste Transfer Facilities together with EPA initiatives to ‘promote and encourage a 
focus on waste avoidance and minimisation rather than landfilling’ may extend this 
date. 

In accordance with EPA Licence requirements, accurate volumetric surveys to 
determine consumed landfill space will be undertaken every 12 months and included 
in an annual report to the EPA. 

2.3 Operations Plan 

As the landfill and related facilities are constructed and activated, detailed Operations 
and Maintenance Manuals (“O&M Manuals”) will be prepared.  The manuals will 
incorporate pertinent information from the following sources: 

• EPA Licence Conditions and LEMP; 
• EIS documentation; 
• final design documents; 
• hands-on operating experience; 
• equipment manufacturers; and 
• other sources. 

Separate O&M Manuals will be prepared for complex systems, such as leachate 
treatment, landfill gas control, stormwater and erosion control. Current O&M Manuals 
will be available to operating personnel and a copy held in the facility operating 
record.  The manuals will be updated as necessary to reflect changes in site 
operations and equipment.  

The O&M Manuals will be practical documents intended for day-to-day use by on-site 
operations personnel.  The manuals will: 

• include a detailed table of contents; 
• include a site layout map; 
• establish waste acceptance procedures; 
• reflect the scope and content of field operations; 
• provide clear and detailed direction of landfill operating procedures; 
• address all topics identified in the LEMP and EPA Licence Conditions; 
• contain contingency plans that include procedures for responding to 

scenarios including, but not limited to; 
− on-site personal injuries, 
− leachate releases, 
− surface water or groundwater contamination, 
− landfill gas migration and associated fire and explosion hazards, 
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− liquid spills, 
− litter, 
− fire, 
− explosion, accident, and other emergencies, 
− detection of leachate in the groundwater monitoring system, 
− leachate storage facility at or above capacity, 
− storms and inclement weather; 

• include an emergency notification list and procedures for; 
− emergency assessment, 
− communication, 
− identification of emergency response organisation, 
− identification of community contacts, civil authorities and regulatory 

personnel, and reporting; 

• include definitions of all technical terminology; 

• be assembled in loose-leaf binders to facilitate periodic revisions; 

• outline notification requirements under relevant licences and Acts; and 

• outline public notification procedures and responsibilities. 

2.4 On-Site Personnel 

Staffing at the Northward Fill will be based on appropriate qualifications, and clearly 
defined responsibilities, duties and lines of authority. 

To ensure technical competence, operations staff will be trained as necessary in 
landfill development, construction and operation (refer Section 4.8). 

The Northward Fill will have trained and technically competent staff and operators on 
site to supervise movement and deposition of waste.  A qualified site manager will be 
appointed for the depot.  The manager’s responsibilities will include but not be limited 
to: 

• environmental management as outlined in this LEMP and EPA Licence 
Conditions; 

• construction and rehabilitation; 
• control of the reception, inspection, handling, storage and recording of 

waste receival; 
• maintenance of the landfill in a neat and tidy manner; 
• maintenance of infrastructure and equipment; 
• employee training to ensure that each employee has tiered and specified 

technical competencies to ensure compliance with the approved LEMP; 
• control of persons entering the landfill; 
• record keeping and notifications; 
• licence requirements; and 
• compliance with relevant Acts and Regulations. 
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2.5 On-Site Equipment 

Equipment on-site for the landfill operations will be selected on the basis of physical 
and mechanical specifications.  Equipment types will be consistent with facility 
design, construction and operation criteria.  Equipment may include: 

• a landfill compactor (25 tonnes or heavier); 
• a bulldozer to be used to spread and cover the waste with daily cover within 

the disposal area and to assist in general earthmoving duties; 
• a 30 tonne excavator to assist in excavating landfill areas and load cover 

material from stockpiles; 
• a 6x6 articulated dump truck; 
• a stand-by power generator; 
• two litter tent systems with one spare net; 
• a bobcat type multi-tool unit for clean-up; 
• a grader for road maintenance, base liner construction and capping; 
• scrapers as required for bulk excavation and stockpiling operations; 
• specialised equipment as necessary to place and compact the base liner 

and capping; 
• specialised equipment for direct seeding of vegetation as required; 
• a 9kL water tank and a pump with a minimum flow rate of 40 L/min, for plant 

watering, dust suppression and fire fighting; 
• other water tankers suitable for major earthworks as required; 
• equipment required for site maintenance, such as pumps, slashers, 4-WD’s, 

trailer etc; and 
• a weighbridge. 

Each item of plant or equipment will have a maintenance schedule.  Records will be 
kept to show that the requirements of the schedules are being complied with.  
Machinery will be managed to ensure that the noise levels generated at the landfill 
comply with relevant Regulations and Acts. 

Facility components that require periodic inspection, such as leachate, gas and 
stormwater collection systems, will have detailed inspection and maintenance 
procedures and a schedule for recording inspections and maintenance as set out in 
the relevant EMM’s in this LEMP.   

On-site plant will generally be diesel driven to minimise the likelihood of starting fires.  
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2.6 Incoming Waste Handling 

2.6.1 General Description 

Long haul vehicles transporting waste to the site from the Resource Recovery and 
Waste Transfer Facilities will proceed to the Trailer Transfer Area where A-double 
road train trailers will be split and individual trailers taken to the tip face for discharge 
at the tip face. 

Resource Recovery and Waste Transfer Facilities (RRWTS), vehicles from other 
EPA approved resource recovery facilities and kerbside collection vehicles will use 
the site for the disposal of waste.  These vehicles will proceed to the active landfill 
disposal area and deposit their load underneath the Somernet netting system (refer 
Section 12).  

Prior to departing the site, vehicles will go through a wheel wash system to minimise 
the potential of transfer of mud and general waste from the site. 

Wastes deposited at the disposal area will be spread and compacted using a landfill 
compactor inside the litter tent.  The first layer of waste material deposited onto the 
leachate drainage system in a cell will be placed carefully in a one meter thick layer 
to prevent damage to the liner and drainage system by the landfill compactor.   

Cover soil of 150 mm, from stockpiles of excavated material, will be progressively 
placed over the exposed surfaces of the waste.  All waste will be covered within the 
operating hours of the waste depot in order to reduce the potential for vermin to 
access the waste and emission of odours.  Exposed waste will be covered at all 
times by the litter tent. 

Exposure or removal of previously deposited waste at the depot will not occur without 
prior approval by the EPA. 

2.6.2 Site Access 

Access to the site by long haul road vehicles will be restricted to the route from Port 
Wakefield Road via Primes Road and an internal site road.  The site access road will 
be set back along Primes Road approximately 250 m from Port Wakefield Road.  
Any queuing of vehicles will occur on the south-western corner of Lot 392 rather than 
along the public road.  The general public will not have access to the landfill, hence 
vehicle numbers will be small.  The landfill will receive waste from EPA approved 
Waste Transfer Facilities transported in high capacity long haul vehicles as well as 
collection vehicles.  High vehicle numbers and uncoordinated truck congestion 
normally associated with landfills will not occur. 
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The site access road from Primes Road to the Trailer Transfer Area will be bitumen 
sealed, as will be the section of Primes Road between Port Wakefield Road and the 
site entrance.  As the vehicles enter the site the incoming waste will be recorded by 
weight and source. Trailers are then split for transport to the waste disposal area. 

The perimeter roads from the Trailer Transfer Area to the tipping face shall be 
constructed from a base of compacted rubble suitable for all weather conditions.  
Road construction details are contained in Volume 2, Section 11. 

Water and/or dust suppressants will be applied as necessary to roadways to mitigate 
dust resulting from traffic on the landfill site and from landfill construction and 
operation activities (refer Section 10). 

2.6.3 Trailer Transfer Area 

The Trailer Transfer Area will be the interchange between external and internal 
waste handling systems (refer to Drawing Sheet 16, Volume 3).  Dedicated road 
vehicles will bring waste to the site with trailers then being split and site vehicles 
taking waste to the active disposal area.  Stormwater from the road vehicle roadway 
will be drained into open areas.  Roof runoff will be collected in rainwater tanks for 
general site use. 

An Administration Building will provide accommodation for administrative, technical 
and management functions.  Facilities for employees will be housed in a separate 
building with a dedicated septic tank system. 

Information on the material received, including the weight and source will be 
recorded.  All waste entering the Northward Fill waste depot will be weighed on the 
weighbridge located at the depot, and the levy paid accordingly. 

A Maintenance Workshop Building will be used for the repair and maintenance of site 
plant and long haul vehicles. 

A washdown slab has been provided adjacent to the workshop building to enable site 
equipment to be cleaned prior to being serviced.  Washdown water generated from 
washing down activities will pass through an initial screen and triple interceptor pit 
prior to discharge to the leachate evaporation ponds. 
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2.6.4 Landfill Operations 

Landfill areas will be excavated and prepared in a progressive manner.  Topsoil and 
subsoil will be stripped and stockpiled for later use as cover material.  Dune sand will 
be excavated and stockpiled for use in the final cap.  Calcrete will be ripped and 
used for the Trailer Transfer Area pavement, perimeter roads, access tracks and in 
the final cover growing layer.  Hindmarsh clay will be excavated and the base of the 
excavation shaped and rolled in preparation for the placement of the liner and 
drainage layer in the waste disposal areas.  The base of the liner will be located a 
minimum of 2 m above the groundwater.  Disposal of waste into groundwater will not 
occur. 

Ongoing geotechnical assessments will be carried out to confirm the suitability of 
liner materials for the waste receival areas.  The clay liner will be a minimum of 1 m 
thick and placed in compacted layers, in accordance with traditional methods or an 
EPA approved alternative clay placement method (as outlined in the Technical 
Specification).  The clay liner will have a maximum hydraulic conductivity of 1x10-9

m/s.  The leachate drainage layer will be a minimum 300 mm thick and constructed 
of coarse stone to form a layer with a hydraulic conductivity of at least 1x 10-3 m/s 
(refer Volume 2, Section 3.7 of the Specification Guidelines and Technical 
Guidelines, for a full specification).  A filter geotextile will be used on top of the 
coarse stone to act as a sacrificial layer to control biofouling of the leachate drainage 
layer (refer Section 7.2.4.). The clay liner and the leachate drainage layer will be 
installed in accordance with technical specifications (refer Volume 2, Section 3) and 
carried out under Level 1 supervision (AS 3798 – 1996).  Wastes will only be placed 
in areas provided with a liner and leachate collection system. 

Potentially contaminated water and clean water will be kept separate around the 
landfill site and within the landfill areas.  This will be done by confining leachate to 
within the operating area and diverting clean storm water around the operating area 
(refer Section 6).  This will minimise the production of leachate and reduce the 
potential for contamination of the groundwater system. 

Prime movers will be used to transfer waste to the tipping face.  The trailers will be 
covered until the waste is emptied onto a relatively narrow controlled tipping face 
within the litter tent. The size of the tipping face will be much smaller than a 
traditional landfill because of the small number of vehicles bringing waste to the 
landfill face.  The litter tent will prevent escape of litter from the face and prevent 
birds from gaining access to the face (refer Section 12).  Once emptied, trailers will 
be returned to the trailer transfer area for reconnection. 

A bulldozer and/or landfill compactor will spread deposited waste at the tipping face.  
The bulldozer will spread daily cover. 

Waste will be spread and compacted immediately to achieve a final density of at 
least 700 kg/m3 as required by EPA guidelines. 
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Final waste cover (150 mm of topsoil and 850mm of growing medium over 1 m of 
compacted clay) will be placed after an area reaches its design level.  An 
intermediate cover of 300 mm of compacted soil will be placed over the waste prior 
to the installation of the final waste cover.  This will assist in compaction of the clay 
cap to required specifications.  Slopes of the final cover will be contoured (refer 
Drawing Sheet 12 (Volume 3) and Section 7.2.2).  Revegetation of completed areas 
will commence once favourable weather conditions prevail, i.e. during late autumn 
and winter. 

A landfill gas collection system will be progressively installed as areas are completed 
and a monitoring program is implemented.  An extraction, collection and flaring 
system will be established (refer Section 8).  Landfill gas will be utilised if 
economically feasible. 

2.7 Security 

Security measures shall be established to prevent unauthorised entry, unauthorised 
waste disposal, and to prevent scavenging practices. These security measures may 
incorporate fencing, lighting, alarms and surveillance by electronic equipment and 
patrols as required. 

Potential hazards at the site will be identified on relevant site maps and drawings.  
Potential hazards will be clearly signposted and separately fenced where reasonable 
and practicable.  

2.8 Weed and Pest Control 

Weed and pest control has commenced (and will be continued) to assist in the 
establishment of final vegetation (refer Section 13.2.4). 

The use of the Somernet system will minimise the attraction of wildlife such as birds 
(refer Section 13.2.4). 

2.9 Monitoring and Reporting 

Detailed monitoring programs have been developed as part of the LEMP for the 
Northward Fill.  Annual Reports will be submitted to the EPA in August of each year 
(refer Section 5). 

2.10 Staging and Progressive Cell Construction 

Landfilling will be carried out in sequence of stages, trending north, as shown in 
Volume 3 Drawing Sheet 4.  The progressive construction will be used for planning 
for the provision of infrastructure such as stormwater and leachate ponds and landfill 
gas flares.  Regular environmental performance monitoring will be undertaken to 
upgrade the detailed design for, and environmental performance of, subsequent 
areas. 
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A layout of Stage 1 and landfill facilities that have been constructed as part of the first 
phase of landfill works are shown on Drawing Sheet 22, Volume 3. 

Before commencing waste filling operations for each cell, construction will be 
undertaken as follows: 

• the provision of an access track to the waste filling area; 
• the construction of open surface water drains, temporary bunds and 

stormwater ponds; 
• construction of silt control dams and bunds; 
• excavation of the landfill base; 
• stockpiling of excavated material for later use as cover material or other on-

site construction activities; 
• the construction of a compacted clay liner and a leachate collection system; 

and 
• construction of leachate evaporation ponds. 

2.11 General Site Rehabilitation 

2.11.1 Capping 

Following the completion of waste filling, landfill areas will be capped to minimise 
rainwater infiltration.  To ensure effective compaction of the 1 m thick clay liner to the 
required specifications, a 300 mm thick foundation layer/interim cover of compacted 
soil will be provided over the compacted waste.  This compacted soil layer will act as 
a temporary cap and will be graded to the underside of the final clay liner level.  
Ponding of water on the temporary cap will not be permitted. 

To ensure that adequate topsoil is available when required, suitable material will be 
stockpiled as it becomes available.  Balance of material calculations indicate that 
there will be sufficient volume of materials excavated from the landfill basin and 
existing sand dunes to supply the soil needs of the landfill. 

The final capping layer will constitute 1 m of clay, placed in layers of 200 mm 
compacted thickness (installed in accordance with Level 1 supervision (AS 3798 – 
1996)); 850 mm of growing medium; and 150 mm of topsoil.  The total thickness of 
the final cover layer will be 2 m (refer Section 7.2.2). 

Completed areas will be seeded in late autumn or winter to make best use of wet and 
cool winter conditions.  In addition, advice will be sought from local farm advisors on 
seed germination and grass growth issues.  Areas not used for landfilling activities 
will continue to be farmed. 
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2.11.2 Screen Planting and Revegetation 

A revegetation program will complement the completed landfill stages and be 
progressively implemented to achieve design criteria.  The intention is to grow a 
pasture grass cover over the majority of the mound and revegetate with tree and 
shrub species in random groups. Once the pasture grass becomes established the 
mound will be planted with chenopod species to achieve continuous low growing 
vegetation cover similar to that which existed in the area prior to clearing. 

The establishment of this vegetation cover will occur as the mound is created thereby 
reducing dust and providing additional aesthetic appeal from the surrounding areas.  
Where possible, native vegetation will be used for the revegetation of the site (refer 
Section 13). 

Details of landscaping and planting are provided in Drawing Sheets 03 and 12, 
Volume 3.  The perimeter areas of the site have been planted in first phase of works, 
prior to waste being received at the facility, to assist in forming a visual screen from 
Port Wakefield Road. 

2.11.3 Final Landform 

The proposed landform will be a reflection of the existing undulating landscape and 
sand dune formation that will blend the final landscaped form into the surrounding 
environment.  The reproduction of the grade and slope which exist throughout this 
area will, from a distance, create a landscape which complements the surrounds and 
does not become an obvious alteration to the smooth, gentle lines of the background 
vista.  The final landform and landscaping are shown on Drawing Sheet 12, Volume 
3. 

2.12 Closure and Post-Closure 

Once the final landform has been completed, all improvements that are no longer 
required will be removed within 12 months of closure. 

Prior to closure, a Closure Plan for the Northward Fill will be developed to include 
detailed design and post closure monitoring as required in the LEMP.  The plan will 
comply with the rules and principles established in this LEMP and subsequent EPA 
Licence Conditions and include the following: 

• a topographic plan showing the final contours of the landfill, and surface 
water diversion and drainage controls; 

• a design of the final cover including the thickness and hydraulic conductivity 
of barrier and drainage layers, and information on topsoil, vegetative cover 
and erosion prevention controls; 

• rodent and nuisance wildlife control procedures, and proposed end uses of 
the property after closure; 



Operation Details 

Transpacific Waste Management 
Northward Fill Landfill Environmental Management Plan (LLCW Section Revisions) 
LLCW LEMP Sections.doc Revision: F Date: 14/08/2008 Page: 20 

• a plan for monitoring groundwater, surface water, leachate and landfill gas, 
erosion and settlement for a minimum post-closure period of 25 years; 

• a plan and accompanying design for the collection, storage and 
treatment/use of landfill gas for a minimum of 25 years; 

• a plan for operating any required pollution abatement engineering works 
such as leachate collection and treatment systems, for a minimum post-
closure period of 25 years; 

• an estimated cost, updated annually, to carry out closure and post-closure 
activities including site maintenance to ensure the integrity of the end use is 
retained for a minimum period of 25 years (refer Section 4.4); and 

• procedures for notifying the community about the closure. 

The Closure Plan will replace the LEMP. 

2.13 Future Use 

As filling continues, the landfill site will be incrementally restored, using pasture 
grasses, tube stocks and seeds.  The site will be redeveloped for non-intensive 
agricultural uses.  Progressive capping of the site will enable early restoration of 
completed sections of the landfill.  It is anticipated that the “Buffer Zone” between the 
landfill and Port Wakefield Road will continue to be farmed. 

Investigations will be carried out to determine the viability of establishing industries in 
the area that will utilise by-products of the landfilling process, such as landfill gas.  
The construction of buildings and other structures on the landfill itself will not be 
permitted. 
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18. EMM 14 – Operation of Cells to Receive LLCW 

18.1 Variation to Measure Applicable to LLCW Cell 

Specific measures are detailed in this section covering the requirements for the 
LLCW Cell 

Where there is any conflict with other management provisions within the LEMP, the 
specific measures take precedence. 

The following measures are specifically varied for the operation of the LLCW Cell: 
  
EMM 03 – Leachate Management and Groundwater Protection 
EMM 04 – Landfill Gas Management 
EMM 08 – Litter Management. 

18.2 Acceptance and Disposal of LLCW 

18.2.1 General 

The proposed management and handling procedures for LLCW are detailed in this 
section.  

LLCW material will only be disposed in designated LLCW cells, constructed in 
accordance with the provisions of EMM14, specifically: 

• 18.3 - Variation of EMM 03 – Leachate Management and Groundwater 
Protection, 

• 18.4 Variation of EMM 04 – Landfill Gas Management; and 

• 18.5 Variation of EMM 08 – Litter Management.. 

LLCW cell development is limited to areas within the approved landfill footprint. 

The designated LLCW area shown on Drawing 20080323 Sheet 01 has a capacity of 
approximately 1.2 million cubic metres of airspace.  The design of the LLCW cells 
proposed is also applicable to the edge cells of future stages, allowing for 
development of additional LLCW cells as required. 
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18.2.2 Receival of LLCW 

18.2.2.1 General 

LLCW will only be received on site by prior arrangement.   

A Customer Agreement Form will be established by TWM to specify site 
requirements for LLCW material to be received and disposed of at the site. This will 
include, as a minimum: 

• A statement that LLCW is accepted subject to conformance of the waste to 
the LLCW classification using classification procedures acceptable to EPA;  

• The source and a detailed description of the waste;

• The waste Transport certificate (including details of the chain of custody of 
the load from its source to the site); and 

• Project specific procedures or requirements for the waste (if any). 

The Customer Agreement Form will state that LLCW material will only be received by 
prior arrangement.  

If prior notice is not provided, or classification acceptable to TWM is not provided, the 
load will be held at the gate until appropriate resolution of the classification or 
procedures can be implemented and landfill is able to receive and dispose of the 
material. 

18.2.3 Procedure for Site Preparation for LLCW 

On receipt of notification that LLCW material is to be disposed at the site, the Site 
Supervisor will be responsible for: 

• Checking adequate plant is on-site for operation and disposal to the LLCW 
Cell; 

• Checking adequate personnel are on-site for the disposal and that all site 
personnel have access to appropriate PPE; 

• Instructing staff to prepare an area for disposal; 
• Instructing staff to create appropriate stockpile of material for immediate 

cover where this is required due to the nature of the load (malodorous 
material); and 

• Any project specific procedures as identified for the effective handling of 
specific materials. 
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Procedure for Gatehouse Receival of LLCW
Having received notification of the disposal and implemented the procedures for site 
preparation, the material will be processed to the disposal point as follows: 

• Site entry procedures for all waste loads, including LLCW material, are that 
vehicles will stop at the Gatehouse for the purposes of: 

1. Weighing and inspecting the load; 
2. Completing documentation, as appropriate; and 
3. Directing to disposal area and advising of site protocols. 

Staff will be advised that the LLCW load is entering the site (using 2-way radio, as 
required). 

18.2.4 Disposal of LLCW 

18.2.4.1 Procedure for Disposal Preparation for LLCW 

Following suitable instruction, staff will prepare an area to receive the LLCW 
material, which shall be located either 

• forming a contiguous cellular filling sequence within the LLCW cell, or 
• If subject to project specific procedures or requirement requiring use of the 

staging area, within the staging area. 

LLCW located within the staging area shall be transferred to the LLCW cell following 
completion of any project specific requirements within the staging area. 

18.2.4.2 Procedure for Handling Materials within the Staging Area 

Project specific handling procedures can apply where these are required for the 
effective handling and disposal of specific materials.  This may include the 
requirements of an approved projects environmental management plan.  Application 
of project specific handling procedures is subject to EPA approval. 
  
It is a minimum requirement of this procedure that odorous or dusty materials shall 
not be left uncovered. 

18.2.4.3 Procedure for Disposal of LLCW  

Having been advised that the procedures for receival at the Gatehouse are 
completed, the staff will be advised that the material is on-route to the disposal point. 
The operators will ensure the LLCW is disposed in accordance with the following 
procedure: 

• Remain within cab of vehicle with windows closed at all times during 
disposal. 

• Wear respiratory protection equipment if for any reason leaving the vehicle 
cab within the vicinity of the active disposal area during unloading. 

• Provide additional direction to the vehicle, as required, to ensure disposal in 
prepared area. 



EMM 14 – Operation of Cells to Receive LLCW 

Transpacific Waste Management 
Northward Fill Landfill Environmental Management Plan (LLCW Section Revisions) 
LLCW LEMP Sections.doc Revision: F Date: 14/08/2008 Page: 142 

• Following disposal and any subsequent filling on the same day above the 
burial location, a minimum 150 mm layer of daily cover material will be 
placed by the close of business on the day that the material is received at 
the site. 

18.2.4.4 LLCW Staging Area 

A level area will be provided within the LLCW cell footprint for staging of disposal to 
the LLCW cell.   

The LLCW staging area will be clearly marked, and located such that runoff from this 
area does not escape the LLCW cell. 

18.2.4.5 LLCW Disposal Area 

LLCW Cells shall be developed in accordance with the measures outlined in EMM13 
which vary the requirements of EMM03 and EMM 04, specifically: 

• 18.3 - Variation of EMM 03 – Leachate Management and Groundwater 
Protection, 

• 18.4 Variation of EMM 04 – Landfill Gas Management; and 

• 18.5 Variation of EMM 08 – Litter Management. 
. 
The LLCW disposal areas will be clearly marked with star-droppers and warnings 
signs to identify LLCW disposal. The disposal areas will not be accessible to the 
public. 

At suitable locations, during the development of the site, appropriate warning signs 
will be erected indicating the disposal of LLCW, to provide warning to any person 
excavating that area at a future date.  

18.2.4.6 Non-Complying LLCW Loads 

In the event of a non-complying load being brought to the site for disposal, the load 
will be rejected and the incident will be recorded in accordance with requirements 
detailed in the LEMP, with the EPA advised as appropriate. 

In the event of load of LLCW being brought to the site for disposal without a Waste 
Transfer Certificate, the load will be held at the Gatehouse until appropriate 
certification can be provided and ultimately, rejected if a Waste Transfer Certificate is 
not provided with the load. 
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18.2.5 Training and Education 

18.2.5.1 Staff Training 

As detailed in the site LEMP, training in environmental awareness and in 
environmentally sound work practices has been undertaken and will regularly be 
updated by TWM staff and contractors.  

TWM will coordinate staff training in accordance with the company training 
procedures and environmental training will be conducted on the site by experienced 
personnel.  
The training may be split into the following categories: 

• Environmental Induction 
An introduction to the environmental impacts of the site, the regulatory 
requirements for environmental control and the broad system of 
environmental monitoring, records and reporting for the site.   

• Basic Work Practices Aimed at Minimising Environmental Impact 
Work practices for site personnel, such as daily cover over waste, litter 
control, dust control, restriction of working hours, and the environmental 
basis for these practices. 

• Targeted Environmental Awareness Training 
Aspects to be considered will be regulatory requirements, environmental 
monitoring programs and results, and community awareness, aimed at 
senior site personnel and key staff involved with the site.   

The procedures for receival and disposal of LLCW material will be incorporated in the 
training programs outlined above.  

18.2.5.2 Customer Education 

The Customer Agreement Form, together with advising of receival and disposal 
procedures, will be the basis of customer education. 

18.2.6 Site Records 

This LEMP details that the following site records will be held at the site: 

• copy of conditions of planning consent and authorisation under the 
Environment Protection Act, 1993; 

• records of inspections conducted by staff; 

• records of complaints received; 

• records of inspections by EPA; 

• records of situations where licence conditions have been breached and how 
the breaches were rectified; 

• copy of LEMP; 

• plans of waste storage locations; 
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• emergency response (contingency) plan and notification procedures; 

• closure and post closure management plans (when developed); and 

• copy of Annual Reports, including details of waste types and quantities 
based on weighbridge records. 

It is the responsibility of the Landfill Manager to ensure that the above records are 
kept up to date, and are made accessible to the EPA. 

18.2.7 Environmental Controls 

Existing environmental control measures, which form part of the ongoing operations 
of the site and are detailed in this LEMP, include:

• Groundwater management – groundwater monitoring; 

• Leachate management – leachate collection, treatment and monitoring; 

• Surface water management – surface water monitoring; 

• Soil erosion management – erosion control and monitoring; 

• Air quality and noise management – including dust and mud/slurry control, 
litter control noise and odour; and 

• Bird, vermin, pest and weed management. 

These programs readily accommodate the proposed operations. 
Plans for the site detailing the groundwater monitoring wells, surface water 
management and landfill gas monitoring wells are included in the site LEMP. 

18.3 Variation of EMM 03 – Leachate Management and Groundwater Protection 

18.3.1 General 

The barrier system and leachate monitoring system are specifically varied for the 
LLCW cells to provide a higher level of performance. 

18.3.2 Base Liner and Leachate Collection System 

In accordance with EPA requirements, the landfill base will be lined to achieve 
equivalent performance to a composite liner comprising a layer of 2.0mm (nominal) 
HDPE overlying 1.2m of low permeability compacted clay liner (CCL), with a geogrid 
drainage geo-composite layer located at the midpoint of the CCL. 

Drawing 20080323 Sheet 02 and Sheet 03 shows details of the proposed 
implementation of this system in Stage 4 Cell 1 (LLCW). 

The CCL forming part of the composite liner will be constructed from the same site 
clays used to construct the site 1m CCL. 
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A minimum distance of 2 m between the design base of the clay liner and the upper 
groundwater system is to be achieved within LLCW cells. 

Construction of the composite lining system shall be in accordance with plans and 
specifications approved by the EPA. 

18.3.3 LLCW Cell Perimeter Leachate Sumps 

LLCW cells will only be established in perimeter cells with perimeter sumps.   

LLCW cell perimeter sumps are of a double composite lined type as shown on 
Drawing 20080323 Sheet 02 and Sheet 03.  A drainage collection point is provided at 
each perimeter sump to monitor and collect fluid present below the primary liner. 

Existing approved monitoring and pumping systems will similarly be required in the 
LLCW cell to ensure leachate levels are maintained at (or below) allowable levels.  

18.3.4 LLCW Cell Isolation 

The perimeter of LLCW Cells shall coincide with ridges in the lining system.  Each 
LLCW Cell shall drain to its own sump. 

LLCW Cells shall be isolated from non-LLCW cells by a compacted sandy clay soil 
layer or bund.  This layer shall be a minimum of 1m thick.  The isolation layer shall be 
constructed progressively as detailed on Drawing 20080323 Sheet 04 and be 
continuous from the top of the liner to the underside of the cap. 

18.3.5 Leachate Treatment 

Leachate from LLCW Cells shall be pumped to dedicated LLCW Cell leachate 
collection ponds located as shown on Drawing 20080323 Sheet 01. 

LLCW Leachate pond sizing will be based upon the approach described in EMM 03. 

18.3.6 Groundwater Monitoring 

The groundwater monitoring program shall be varied for wells located down gradient 
of LLCW cells to include analysis of Volatiles as a trigger parameter. 

18.3.7 Leachate Monitoring 

The leachate monitoring program shall be varied to include analysis of Volatiles as a 
trigger parameter. 
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18.4 Variation of EMM 04 – Landfill Gas Management 

18.4.1 Infrastructure Requirements 

Due to the different composition of LLCW from other wastes received on-site, the 
landfill gas extraction system for the LLCW cell shall include the following features: 

• Sampling ports in the gas infrastructure upstream of interconnection with 
infrastructure receiving LFG from other portions of the landfill; and 

• Be capable of being isolated from the LFG system servicing the remainder 
of the site, and operated independently if required. 

18.4.2 LFG Treatment 

It is common practice for the LFG system servicing LLCW cells to be combined with 
the whole of site LFG system.   

Where based upon monitoring of the performance of the LFG system it is determined 
that combined operation is resulting in unsatisfactory performance, a separate gas 
treatment system shall be established. 

18.4.3 LLCW Cell Isolation 

LLCW Cells shall be isolated from non-LLCW cells by a compacted sandy clay soil 
layer or bund.  This layer shall be a minimum of 1m thick.  The isolation layer shall be 
constructed progressively as detailed on Drawing 20080323 Sheet 04, and be 
continuous from the top of the liner to the underside of the cap.  

18.5 Variation of EMM 08 – Litter Management  

18.5.1 Litter Control Measures 

The since the LLCW material is not likely to produce appreciable quantities of litter, a 
litter net system is not proposed to be used in the LLCW cells. 




