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Executive Summary
Introduction
“South Australia’s Waste Strategy 2005 – 2010”encourages Councils to adopt a regional approach to
waste management.  The benefits of regionalisation when it comes to waste management are:

• Rationalisation of services
• Efficiencies gained through better utilisation of equipment
• Better standards of service provision and landfill management.

The waste reduction targets set in the state waste strategy together with tightening of management
conditions for landfills as foreshadowed in the EPA’s draft Landfill Guidelines will create difficulties for
individual Councils to achieve due to lack of physical resources, skills and financial capacity.
Regionalisation enables a coordinated approach to be adopted and can greatly improve the availability
of the necessary resources and skills.
Regional groups of Councils are well placed to receive financial assistance from Zero Waste SA
towards implementation of waste reduction initiatives that assist in achieving the objectives of South
Australia’s Waste Strategy.
The Murray and Mallee Region Local Government Association in conjunction with Zero Waste SA
have commissioned the Murray and Mallee Region Waste Management Plan with a view to providing
improved waste management services and facilities throughout the Region.

Regional characteristics
The Region consists of eight local government authorities being:

• Renmark Paringa Council
• Berri Barmera Council
• District Council of Loxton Waikerie
• District Council of Karoonda East Murray
• Mid Murray Council
• Rural City of Murray Bridge
• The Coorong Council
• District Council of Southern Mallee

The region covers an area of some 36,500 square kilometres and has a population of  68,150 giving
an average population density of  1.9 persons per square kilometre. Major population centres are
located at Tailem Bend, Murray Bridge, Mannum, Waikerie, Loxton, Barmera, Berri and Renmark.
The major geographical feature of the Region is the River Murray along which all of the above towns
are located.
The region is semi arid in nature with intensive irrigation undertaken along the River Murray and
surrounds.
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State Government Policies
The relevant state government policies affecting waste management in the Region are South
Australia’s Waste Strategy 2005 – 2010 and the EPA draft Landfill Guidelines.  The state waste
strategy contains the following objectives that will directly affect the Region:

• Increase the recovery, recycling and use of household waste in non-metropolitan centres through
drop-off and kerbside collection services where appropriate

• All Councils to provide high performance kerbside or equivalent systems servicing householders
throughout South Australia by 2010

• Establish effective metropolitan and regional local government waste management groups
working cooperatively on regional waste management issues

• Eliminate waste or its consignment to landfill, and advance the development of resource recovery
and recycling by developing markets, infrastructure and other initiatives

These objectives will require the Councils in the Murray and Mallee Region to increase their
commitment to recycling and waste minimisation.

The draft Landfill Guidelines will require that all landfills are designed, constructed operated,
monitored and closed in accordance with high performance standards.  These standards apply to:

• Environmental assessment and water management strategies
• Site layout
• Screening and siting
• Leachate containment and management systems
• Landfill environment management plans
• Construction quality assurance
• Management strategies for landfill gas and air quality
• Closure and post closure plans

Landfills are categorised in terms of their capacity and annual waste disposal rate plus the degree of
risk of leachate generation based on climate conditions.  The standard required for lining, leachate
collection and capping is dependent on the landfill category.

None of the landfills in the Murray and Mallee Region operate under an approved landfill
environmental management plan (LEMP) and none except for Murray Bridge are constructed to an
engineered standard.

Existing waste collection practices
All Councils in the Region provide a weekly kerbside waste collection service.  This service is provided
to the majority of townships throughout the Region.  All Councils excepting Coorong Council utilise
240 litre mobile garbage bin containers and collection vehicles are generally of the robotic arm
collection vehicle (RACV) type.  Coorong Council utilises 140 litre MGBs for waste collection.

Only Berri Barmera and Murray Bridge Councils provide a collection to their entire areas and Coorong
Council provides a partial rural collection service to properties along the truck route between towns.
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Generally, residents in rural areas are required to transport their household waste to the nearest
transfer station or landfill depot.  Some Councils offer a subsidy in the form of free dumping vouchers
to rural residents.

The tourism industry along the River Murray presents an additional burden to Mid Murray Council in
collecting waste from collection points for shack areas, houseboats and River boats.

Overall, collection of commercial and industrial waste and construction and demolition waste is not
considered to be a significant issue by councils in the Region.

Council Properties
serviced

Frequency Receptacle Collection
service

Collection
days per

week
Murray Bridge 8,000 Weekly 240 litre

MGB
SITA 5

Mid Murray 1,953 Weekly 240 litre
MGB

Fleming
Randall

3

Karoonda
East Murray

218 Weekly 240 litre
MGB

Council 1

Southern
Mallee

780 Weekly 240 litre
MGB

Council 2

Coorong 2,000 Weekly 140 litre
MGB

Council 3

Renmark
Paringa

2,329 Weekly 240 litre
MGB

Garbusters 3

Loxton
Waikerie

5,416 Weekly 240 litre
MGB

Council,
Riverland

Litter,
Fleming
Randall

4
4

Berri Barmera 4,200 Weekly 240 litre
MGB

Riverland
Litter

5

Table 4.1 – Summary of waste collection practices in the Murray and Mallee Region

Existing waste management facilities
Every Council in the region has one or more waste disposal facilities consisting of landfill depots and
waste transfer stations.  The remaining life in existing landfills varies from less than one year to 100
years. No landfills operate in accordance with an approved Landfill Environment Management Plan.
Several landfill depots are unsupervised and unsecured allowing uncontrolled dumping to occur.
None of the landfills have weighbridges and accurate quantities of waste deposited are difficult to
determine.

Waste transfer stations are generally small facilities incorporating banks of 240 litre mobile garbage
bins that are picked up in conjunction with the household waste collection service each week; others
are open for limited hours when a truck is present for residents to place their waste in directly.

Future demands
Future growth will be concentrated in the larger towns of Murray Bridge, Renmark, Berri and Loxton.
Murray Bridge is likely to experience a net increase in population due to its proximity to the Adelaide
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metropolitan area and demand for housing.  However, development in the Riverland towns is
expected to occur mainly as a result of rural residents leaving their farms and moving into the towns,
therefore not resulting in overall population increases.  In the other Council districts populations will
tend to remain static or decline.

Tourism is a growth industry along the River Murray, attracting houseboats, holiday home or shack
development, River cruise boats and recreational activities such as camping, picnicking and water
skiing.  The impact of tourism on waste generation and collection is likely to be greatest in Mid Murray
Council and in the Rural City of Murray Bridge.  To a lesser extent, there will also be an impact on the
Riverland Councils and in Coorong Council at Tailem Bend, East Wellington and Meningie.

With freeholding of shacks progressively occurring along the River, more substantial dwellings are
being established and becoming permanent homes.  Residents are then demanding an increase in
services and expect a household waste collection service to be provided.

By implementing strategies to avoid, reuse and recycle waste materials, it should be possible to
achieve reductions in the quantity of waste disposed of to landfills.  South Australia’s Waste Strategy
sets a reduction target of 25% of waste to landfill by 2014.  We have assumed that the Murray and
Mallee Region will achieve this target.

Figure 6.1 summarises the waste disposal trends for the Region over the next ten years taking into
account future population growth, waste minimisation policies and other matters as described above.

Projected waste quantities
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Figure 6.1:  Projected waste quantities for the region up to 2015.
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Waste reduction
The cost of household waste collection is included in the total Council rates bill paid by residents and
is not generally itemised separately.  Therefore the cost of providing the service is not readily obvious
to the ratepayer.  No financial incentives are provided to minimise waste generation.  Consequently
waste minimisation initiatives rely essentially on the environmental conscience of residents.  This may
be enhanced through provision of separate kerbside collection systems for recyclables or promoting
the use of drop off centres for recyclables, including green waste.

Southern Mallee, Karoonda East Murray and Coorong Councils have implemented separate kerbside
recycling collections.  However, only Coorong Council has incorporated a smaller sized waste bin (140
litre) as part of its waste minimisation strategy.  It can be argued that by providing a kerbside
recyclables collection without at the same time reducing the size of the waste container bin does not
encourage waste minimisation.  Studies have shown (BIEC Recycling Audit and Garbage Bin Analysis
June – Sept 1997) that an average household generates significantly more garbage if it is provided
with a large container (eg 240 Litre MGB) than if a smaller container is provided.  Consequently, by
allowing recyclables to be placed in a separate container, without reducing the size of the waste
container, more waste may ultimately be generated.

If the annual cost of waste collection incurred by a Council is itemised as a separate charge on a rates
notice, residents will be directly aware of the impact of this service on their rates bill.  Councils can
provide options for residents to pay a reduced waste collection charge if less waste is presented at the
kerbside.  For example, residents may opt to use a 140 litre MGB in lieu of a 240 litre MGB and a
reduced waste charge or a rebate given as a reward for reducing waste.

An extension of this strategy would be to provide financial incentives for reducing the frequency of
collection.  In other words if a resident does not place a bin out for collection every week, a reduced
waste charge would apply.

Keeping track of waste collected from individual properties will present some difficulties, but can be
simplified by incorporating a microchip on each waste bin.  Microchips can record data such as
frequency of bin collection, identification of property, and size of bin.

Implementation of such a service will require extensive publicity and public education.

Recycling and resource recovery
Scope exists to reduce the quantity of waste currently being disposed to landfills in the region by
implementing new strategies for recycling and resource recovery and building on existing strategies
already in place.  It is crucial that new recycling strategies are thoroughly assessed and costed by
Councils before committing to a particular direction.  Failure to do so can lead to expensive failures
that do not meet the aims and intentions of Councils.

Two clear strategic pathways are feasible to achieve substantially increased resource recovery levels
in line with South Australia’s Waste Strategy 2005 – 2010.  The choice of pathway is most relevant at
the individual Council level or for sub-regional groupings of Councils:

• Municipal Services.
Introduction of Council-organized kerbside collection services for recyclable containers and paper,
and for garden waste.  The collection service could be supplemented by a small number of
appropriately located regional material recycling facilities (MRFs) and garden waste processing
facilities.

• Drop-off Service.
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Further development of local, privately operated container deposit legislation (CDL) drop off
depots to enable depot operators to receive (in addition to CDL containers) self-hauled materials
such as paper/cardboard; non-CDL containers; possibly garden waste depending on site
suitability; and other valuable materials.  The service may ultimately be expanded to receive
materials currently under consideration by national Environment Ministers for Extended Producer
Responsibility (EPR) legislation.
This service would rely on voluntary transport by residents.

Five options for implementing recycling services are presented:

Option 1.  Municipal MGB Kerbside Recycling Service
Option 2.    Municipal Crate Kerbside Recycling Service
Option 3.  Municipal Kerbside Garden Waste Service
Option 4.   Self-Haul Dry Recyclables to Expanded CDL Depots
Option 5.   Self-Haul Dry Recyclables to Expanded CDL Depots and Garden Waste to Closed

Landfills
These options have been compared using a multi criteria analysis (financial, social, environmental).
Several arrangements are available to build improved utilisation of infrastructure:

• Renmark Paringa could, with Loxton Waikerie, and Berri Barmera, establish a joint service
requiring only two collection vehicles instead of three when independently operated.

• Mid Murray could establish a joint service with Murray Bridge in a joint service requiring only two
vehicles instead of three when operating independently.

• The Councils in the south could continue with present arrangements or consider Option 4, in
which recyclables are self-hauled to expanded CDL depots.

The cost of the recycling options presented are summarised in Table 8.3:
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Option 1 Option 2 Option 3 Option 4 Option 5

Recyclables Collection1 $20.80 $31.70 - - -

Recyclables Cartage $5.00 $1.50 $5.00 $0.75 $1.50

Recyclables MRF and
Market

$5.25 $5.25 - - -

CDL Depot - - - $5.00 $5.00

Garden Waste
Collection

- - $36.00 - -

Garden Waste
Processing

- - $4.00 - $4.00

Total $31.05 $38.47 $45.00 $5.75 $10.50
Table 8 3: - Estimated Annual Household Costs at Efficient Scale Operations

The estimated recovery rates of the options presented are:

Option 1 18%
Option 2 18%
Option 3 12%
Option4 12%
Option 5 18%

Based on a weighted scoring system the results of the multi criteria analysis are as follows:
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Table 8.4 - Multi Criteria Analysis Results for Resource Recovery Options

Evaluation
Weighting

Option
1

Option
2

Option
3

Option
4

Option
5

Base
Case

Economic merits 30
 - Minimal cost to community (20) 3 3 3 4 3 5
 - Controlled technology,

contract and operating risks
(10) 3 3 3 3 2 4

Social Impacts 20
 - User convenience (15) 5 4 4 3 2 3
 - User involvement in resource

conservation initiative
(5) 2 2 1 4 5 1

Environmental Impacts 30
 - Relative resource diversion

(quantity of material)
(10) 3 3 2 2 3 1

 - Relative resource value (price
and demand for end products)

(10) 4 4 2 4 3 1

 - Pollution reduction potential (5) 2 2 3 2 3 1
 - Minimal VKT (vehicle kilometre

trips)
(5) 2 2 3 2 3 4

Management and Operations 20
 - Ease of project delivery and

operation
(10) 3 3 3 2 1 1

 - Public confidence in the
initiative

(10) 5 5 3 4 4 2

Aggregate Score (maximum
possible = 50)

32 31 27 30 29 23

Weighted Score (maximum
possible = 50)

35.4 33.0 28.5 31.5 27.5 26.5
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Alternative Waste Technology
A range of alternative waste technologies are discussed in the report.  These are technologies which
treat waste by mechanical, biological or thermal means or a combination thereof.  These systems seek
to recover resources from the waste stream (after removal of kerbside recyclables), reduce waste to
landfill and accelerate the stabilisation of that material which is landfilled.
AWT has its roots in Europe where it is driven by factors such as limited landfill availability, very high
landfill fees and “anti-landfill” government regulation.
Due to the current high cost of such technologies compared to the cost of landfill, it is not viable to
include AWT as a strategy for the Murray and Mallee Region.

Waste disposal strategy
Whole of life costing of waste disposal at existing landfill depots based on compliance with the draft
EPA Landfill Guidelines has been undertaken using a cost model.  Existing landfill costs are
summarised in the table below:

Council Landfill Annualised cost
per tonne

Murray Bridge Brinkley Road $89
Cambrai $94Mid Murray
Morgan $160

Karoonda East
Murray

Karoonda $212

Southern Mallee Lameroo $188
Coorong Tailem Bend $124
Renmark Paringa Renmark $116
Loxton Waikerie Loxton $104

Waikerie $103
Table 10.1: - Estimated current costs of disposal to landfill

A regional strategy based on establishing two landfill depots to serve the entire region with waste
transfer stations provided at each town or rural settlement was costed for comparison.  The regional
landfill depots are assumed to be located at Murray Bridge and Moorook.  Costs calculated included
the following components:

• Establishment and operation of waste transfer stations
• Haulage of waste to regional landfill depot
• Disposal at regional landfill depot

These costs are summarised in the following table:

Annual CostCouncil Transfer
station Operating Direct haul Disposal Total cost per

tonne
Lameroo $70,000
Pinnaroo $75,000

Southern
Mallee

Geranium $21,000

$64,000 $72,000 $230
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Karoonda
East Murray

Karoonda $56,000 $24,000 $38,000 $167

Tailem Bend $105,000
Meningie $104,000
Coonalpyn $35,000

Coorong

Yumali $21,000

$62,000 $243,000 $126

Murray
Bridge

Murray
Bridge

$155,000 _ $784,000 $67

Mannum $88,000
Cambrai $57,000
Morgan $54,000
Blanchetown $21,000
Cadell $21,000
Truro $21,000
Tungkillo $21,000
Swan Reach $21,000
Walker Flat $21,000

Mid Murray

Bow Hill $21,000

$61,000 $389,000 $115

Loxton $130,000Loxton
Waikerie Waikerie $137,000

$106,000 $549,000 $94

Berri
Barmera

Berri $173,000 $70,600 $504,000 $83

Renmark
Paringa

Renmark $240,000 $81,000 $436,800 $96

Table 10.3 – Costs to each Council based on Regional waste management scenario

The comparison indicates that there are considerable savings to be made by adopting a regional
strategy for waste disposal.

The regional strategy incorporates waste transfer stations at locations throughout the region that
provide convenience for local residents who do not have access to a household collection service or
for residents to deposit larger quantities of waste than can be accommodated in a household
collection service.

In order to function efficiently waste transfer stations should be secured and supervised during
operating times.  The design should incorporate separate areas for depositing various recyclable
materials, a designated area for green waste and a general waste disposal area.  The layout should
be designed so that patrons pass through the recyclables receivable area before reaching the waste
disposal area.  This practice encourages residents to segregate their loads and minimise the quantity
of waste disposed.

The transfer station layout should also be designed to accommodate vehicle circulation movements
and ideally to avoid conflicting movements between the general public and waste bin removal
vehicles.  Access roads should be constructed of an all weather surface, preferably sealed, with
appropriate stormwater drainage included.  Bin storage areas should be located on a concrete base,
bunded to contain spillage and covered to prevent ingress of rainfall.

Green waste storage areas should be located on an impervious surface and incorporate a leachate
collection sump.

Murray & Mallee Region Waste Management Plan
J:\2005\40043105.00\Reports\Design Phase\2004cma report.doc
Revision A   February 2006 Page x



Education
The success of waste reduction and recycling strategies can be significantly enhanced by
incorporating a structured community education strategy.  The aim of a community education strategy
is to promote and maintain awareness within the community of the social, environmental and
economical implications of waste disposal and the initiatives introduced by Councils to reduce waste
and encourage recycling.

There are numerous opportunities available for Councils and the Region as a whole to educate the
community in waste management.

Not only is it important to educate the community in the participation of recycling and waste
minimisation programs, but it is also important to provide regular feedback as to the effectiveness of
these programs.  Eg Quantity of recycled materials collected per year, measurement of reduction in
waste transported to landfill, etc.

Education should be coordinated at the Regional and local level to ensure that a consistent message
is being sent.  A coordinated approach will also be less costly to implement than individual Councils
acting independently.  A Regional education strategy should build on the objectives, policies and
actions contained in the State Government produced “South Australia’s Waste Strategy 2005 – 2010.”
This will provide the opportunity to obtain financial assistance through Zero Waste SA for education
programs.

The educational message should make use of available media including regional television and radio
as well as print.

Most of the Councils in the Region do not have the appropriate resources to allocate towards the
running of effective waste education strategies.  However, unless sufficient resources are applied then
the success of the strategy will be minimal.

Given the size of the Region, there is sufficient justification for a Regional Waste Officer to be
appointed.  This would enable a continual focus to be applied to the educational needs of the Region
and individual Councils.

Management
None of the Councils in the Region have management resources dedicated entirely to waste
management.   Given that waste management is a significant consumer of Council financial resources
it is essential that appropriate resources are applied to adequately control and monitor operations and
costs as well as ensure that environmental standards are met.

A Regional Waste Management Authority should be established as a subsidiary in accordance with
Section 43 of Division 3 of the Local Government Act of South Australia 1999.  The charter of the
regional authority would enable the powers and functions described above to be undertaken and
would provide the basis for representation on the Board.

It is suggested that two sub regional committees be established under the regional authority.  The sub
regional committees would be essentially concerned with the ongoing operations of waste
management services in each sub region, whereas the Regional Waste Management Authority would
be the forum for Councils to raise particular waste issues and to administer, implement, monitor and
review the Regional Waste Management Plan.
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A management structure to implement the regional waste management plan should be adopted that
enables a range of administrative functions and powers.  These powers will include the ability to:

• Levy fees and charges to member councils for regional waste management services.
• Set waste disposal fees at landfills and transfer stations.
• Employ staff including a Waste Management Officer to administer and monitor the regional waste

management plan.
• Provide equitable representation for Councils within the Region.
• Promote waste management initiatives within the community.
• Call tenders for the provision of waste collection and recycling services.

By approaching waste management on a regional basis it will be easier to allocate the necessary
resources to waste management.  It is recommended that a Regional Waste Management Authority
be established to administer the Regional Waste Management Plan.  The Authority should be
adequately funded so as to be capable of employing such resources as are necessary.

Strategy implementation
The future of waste management in the region will require adoption of a plan that encompasses and
satisfies the following goals:

• Environmentally sustainable practices
• Meets the needs of the community
• Meets the objectives of South Australia’s Waste Strategy
• Cost effective

In order to achieve these goals there must be a common commitment to fulfilling the objectives of the
plan by all Councils.  Economies of scale can only be achieved if as many Councils participate as is
possible.  Regional strategies therefore need to be based on sound and factual data, and developed
through consultation with all stakeholders in order to be accepted.

Strategies will not be implemented overnight but will be progressively implemented over a period of
time.  Along the way, the effectiveness of implementation will be measured and assessed against
expected outcomes.  Fine tuning will be required as a result of this process and there must therefore
be a certain amount of flexibility to be able to respond to unexpected outcomes that will generally be
caused by external influences.

Strategic changes in waste management practices will require marketing to stakeholders in order to
convince them of the need to change direction, the consequences of continuing with past practices,
and the benefits that will accrue both in the short term and to future generations.

Waste collection

Currently 5 councils are using contractors and 3 councils are operating their own waste collection
vehicles.  Loxton Waikerie uses its own collection vehicle in Loxton and a contractor at Waikerie.

There are economies of scale to be achieved by combining contracts.  This can be implemented
gradually as existing contracts expire, with short term extensions granted until a combined contract
can be called.
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A regional waste collection strategy could be implemented along the following lines:

Time frame Actions
2006 – 2007 Coorong and Karoonda East Murray Councils to combine garbage collection

services, enabling one vehicle to be sold.
Existing garbage collection contracts at Murray Bridge and Mid Murray Councils
to be finalised.
Existing garbage collection contracts at Renmark Paringa, Berri Barmera and
Loxton Waikerie Councils to be finalised.

2007 - 2008 Establish new combined garbage collection contract for Murray Bridge and Mid
Murray Councils.
Establish new combined garbage collection contract for Berri Barmera, Loxton
Waikerie and Renmark Paringa Councils.
Loxton garbage collection vehicle to be sold.

Table12.1 – Waste collection rationalisation schedule

Waste disposal

Future costs of establishment of new landfills or extending existing landfills will make it more
economical for Councils to consider closing landfills and replacing them with waste transfer stations.
The eventual development of regional landfills each serving a number of Councils will provide a more
cost effective strategy.

Rationalisation of landfills will occur over an extended period of time and interim measures will
therefore need to be considered to cater for the immediate needs of those Councils whose current
landfills are approaching full capacity.  These include Southern Mallee (less than 3 months life
remaining at Lameroo landfill), Berri Barmera (less than one year life remaining at Monash landfill),
Mid Murray (approximately one year life remaining at Morgan landfill), and Coorong (less than one
year life remaining at Meningie).

A regional waste disposal strategy is proposed as follows:

Time frame Actions

2006 Develop new waste transfer station at Morgan.  Commence closure of
Morgan landfill depot.  Waste to be transported to Waikerie.
Investigate suitable sites for establishment of a Riverland regional landfill.
Investigate and confirm regional landfill establishment at Brinkley Road
Murray Bridge.
Establish small landfill at Lameroo.  Close existing Lameroo and Pinnaroo
landfills.  Establish waste transfer stations at Lameroo, Pinnaroo.  Waste
to be transported to new Lameroo landfill.
Establish waste transfer station at Meningie.  Commence closure of
Meningie landfill.  Waste to be transported to Tailem Bend landfill.
Close Lyrup landfill.  Establish small waste transfer station and transport
waste to Renmark landfill.
Establish new waste transfer station at Berri.  Commence closure of
Monash landfill.  Waste to be transported to Renmark landfill.
Close Geranium landfill and establish small transfer station.  Transport
waste to Lameroo landfill.

2007 Establish waste transfer station at front end of Brinkley Road landfill depot
Murray Bridge.
Establish waste transfer station at Mannum.  Commence closure of
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Mannum landfill.
Close Coonalpyn landfill, establish small waste transfer station and
transport waste to Tailem Bend landfill.
Close Jabuk transfer station and share with Geranium.
Close Moorook landfill.  Establish transfer station and transport waste to
Loxton landfill.

2008 Establish waste transfer station at Cambrai.  Commence closure of
Cambrai landfill.
Construct new regional landfill depot in Riverland.
Establish transfer station at Renmark.  Commence closure of Renmark
landfill.
Establish transfer station at Loxton, commence closure of Loxton landfill.

2009 Develop regional landfill at Brinkley Road or other confirmed site.
Complete closure of Mannum and Cambrai landfills, transport waste to
regional landfill.
Close Karoonda landfill, establish waste transfer station and transport
waste to regional landfill.
Complete closure of Renmark landfill.  Transport waste to Riverland
regional landfill.
Complete closure of Loxton landfill.  Transport waste to Riverland regional
landfill.

2010 Establish waste transfer station at Waikerie.  Commence closure of
Waikerie landfill.
Establish transfer station at Tailem Bend.  Commence closure of Tailem
Bend landfill.

2011 Complete closure of Waikerie landfill.  Transport waste to Riverland
regional landfill.
Complete closure of Tailem Bend landfill.  Transport waste to regional
landfill.

2020 Close Lameroo landfill.  Transport waste to regional landfill.

Table 12.2 – Waste disposal rationalisation schedule

Recycling

Kerbside recycling is being undertaken by Southern Mallee, Coorong and Karoonda East Murray
Councils.  The analysis undertaken in Chapter 8 indicates that kerbside recycling as undertaken by
these Councils is not justifiable economically.  However, the Councils concerned have made a
decision to implement their recycling operations on the basis of social and environmental policies.

The other Councils in the Region have expressed interest in implementing recycling but see the high
cost of transporting recyclables to Adelaide as a disincentive.

A survey of Councils was undertaken to ascertain their views on key questions concerning the
introduction of recycling schemes.  The responses indicate that most Councils favour kerbside
recycling citing that the convenience would result in greater ratepayer participation and consequently
increased waste diversion.

Most Councils can see the benefit in having a local or regionally based MRF but recognise that such a
facility will be market driven.
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Before implementing kerbside recycling or providing new or enhanced drop off centres, the effects on
viability of existing CDL depots and recycling operations should be considered.  Consultation with
existing operators should be undertaken including community groups that provide a recycling service
in some areas.  Eg Berri Special School and Waikerie Retirement Village.

Opportunities should be explored to build on existing successful recycling programs such as those
provided by Cape Divine Transport (scrap metal) and the Drum Muster / Chem Collect (agricultural
containers) programs operated by Councils.  Eg A coordinated regional approach to optimise visits by
contractors, and improved access to stockpiles in some locations.

Recycling of green waste may become viable with the establishment of Peats Soils at Langhorne
Creek, who have indicated that they are interested in receiving green waste from the Region.  Higgs
and Co. at Berri have also expressed interest in establishing a green waste recycling operation.
Further discussions should be held with these organisations to establish appropriate storage and
handling of green waste.  Eg Chipping / shredding versus bulk transporting.

The potential to expand the larger CDL depots into drop off centres and /or MRFs should be explored.
These may include Loxton Ice Works, Riverland Recyclers and Murray Bridge Recyclers.  The range
of products that can be economically recycled will be determined by available markets.  Plastics in the
form of irrigation pipe represent a sizeable component of materials received at landfill depots.
Handling of plastics may be improved by incorporating shredding prior to transportation.

Recycling needs to be addressed on a regional level in order to optimise efficiencies in operations.
Kerbside collection vehicles should operate at 70 per cent efficiency or better and this will require
combined contracts or resource sharing among Councils to be implemented.

Improved facilities for residents to drop off recyclables should be provided at all waste transfer stations
including front of landfill operations.  These may be in the form of MGBs, designated containers or
skips, bunded and covered areas for batteries and waste oil, and large open areas with leachate
control systems for green waste.

The recommended strategy is set out below:
Time frame Actions
2006 – 2007 Establish subregional groups to set up joint recycling services.  Eg Southern

Mallee / Karoonda  East Murray / Coorong, Murray Bridge / Mid Murray, Loxton
Waikerie / Berri Barmera / Renmark Paringa.
Consult with existing recycling organisations, community groups, CDL depot
operators to assess opportunities for involvement in expanded kerbside recycling
and /or drop off centres.
Determine costs and feasibility of establishing regional MRFs at Murray Bridge
and in the Riverland.

2007 - 2008 Call tenders for provision of kerbside recycling services and/or provision of drop
off centres.  Tenders may also be invited from Councils interested in providing the
services by day labour.
Subject to outcome of previous investigations, call tenders for the establishment
of regional MRFs at Murray Bridge and in the Riverland.
In conjunction with the waste disposal rationalisation strategy provide facilities for
recycling and materials handling at waste transfer stations and landfill depots.
Negotiate with industries for green waste collection or reception.
Monitor quantities of materials diverted from landfill through recycling.

Table 12.3 – Recycling services implementation schedule
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Education

With the introduction of the strategies described above the effectiveness of their implementation will
depend on community education, consultation and information.  The recommended Education strategy
is as follows:

Time frame Actions
2006 – 2007 Appoint a Regional Waste Officer

Promote the Regional Waste Strategy throughout the Region.
Produce a regular regional newsletter devoted to waste and recycling issues.  The
newsletter to provide updates on progress in implementing the Regional Waste
Strategy and monitoring of effectiveness
Develop a campaign to introduce a uniform Region wide fee schedule for waste
disposal with incentives to separate recyclables from waste.

2007 - 2008 Negotiate with Zero Waste SA for funding to produce a “waste minimisation”
education kit for distribution to households and schools within the Region.
Facilitate meetings with CDL operators and existing recycling organisations with a
view to promoting the Regional Waste Strategy
Prepare and distribute educational material to households to accompany the
introduction of new recycling programs.

2008 - Monitor the effectiveness of recycling programs and provide regular feedback to
the community.
Seek and utilise opportunities for media exposure to waste minimisation and
recycling operations within the Region.
Provide educational materials and talks to school students on a regular basis.
Communicate with regional industries with a view to minimising waste production
within their processes.
Provide regular community feedback on success of recycling programs.
Prepare educational displays for regional shopping centres and community
centres
Develop a campaign targeting reduction in packaging and plastic bags at
shopping centres
Develop a campaign targeting home composting of green waste

Table 12.4 – Education strategy implementation schedule

Management

One of the first actions that should be taken is the establishment of the Regional Waste Management
Authority with representatives from all Councils.  The Charter of the Authority should be structured so
that it can fulfil all the necessary requirements to implement the provisions of the Regional Waste
Management Plan.

Due to the size of the Region and recommended strategy to establish two sub Regions centred
around each of the Regional landfill depots, sub Regional committees should be established under the
umbrella of the Regional Waste Management Authority to assist with the ongoing waste management
operations in each sub Region.
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The implementation schedule for the management structure is shown in Table 12.5:

Time frame Actions
2006 Councils resolve to form a Regional Waste Management Authority (RWMA)

pursuant to Section 43 of the Local Government Act.
Prepare necessary documentation and a Charter for the establishment of the
RWMA.

2007 Inaugural meeting of RWMA
Appoint Secretary and Regional Waste Officer
Develop standardised Schedules for fees and charges
Appoint sub Regional committees
Standardise contract documentation and call tenders for waste services on a sub
Regional or Regional basis.

2008 - Implement the strategies contained in the Regional Waste Management Plan
Monitor the effectiveness of the Regional Waste Management Plan
Review the Regional Waste Management Plan

Table 12.5: - Management strategy implementation schedule

Murray & Mallee Region Waste Management Plan
J:\2005\40043105.00\Reports\Design Phase\2004cma report.doc
Revision A   February 2006 Page xvii



Conclusions and recommendations
Conclusions

The Councils within the Murray and Mallee Region have traditionally acted independently in delivering
waste management services.  External influences such as South Australia’s Waste Strategy 2005 –
2010 and the EPA draft Landfill Guidelines are placing considerable pressures on local government to
improve the standard of waste management operations and to meet waste minimisation and recycling
targets.

It will be impossible for some Councils to meet these requirements if they continue along present
paths and regionalisation of services is therefore the preferred option.

The vast area of the Murray and Mallee Region, low population density and distance from recycling
markets are significant disadvantages in the establishment of viable services.  However, efficiencies
have been shown to be achievable through regionalisation.

These efficiencies are available through combining and rationalising waste collection services, limiting
the number of landfills to two regional sites, and replacing other existing landfills with waste transfer
stations.  Recycling options include kerbside collection or drop off facilities for residents.  Some
Councils have opted for the kerbside collection service already.  The best options for recycling will be
found by testing the market for provision of services.  This will not only provide a comparison of costs
of service delivery between day labour and contract but will also provide an opportunity to explore the
viability of establishing one or more MRFs within the region.

A management structure to implement the regional waste management plan should be adopted that
enables a range of administrative functions and powers.  Management should be implemented
through a Regional Waste Management Authority with equal representation by all Councils.

Given the nature of the region, the management structure should also incorporate two sub regional
committees based on the catchment areas for each of the proposed regional landfills.  The
catchments produce approximately equivalent quantities of waste and transport distances to regional
landfills are optimised.

The sub regional committees would be essentially concerned with the ongoing operations of waste
management services in each sub region, whereas the Regional Waste Management Authority would
be the forum for Councils to raise particular waste issues and to administer, implement, monitor and
review the Regional Waste Management Plan.

In order for the plan to be successful it is essential that all Councils are committed to its
implementation.  The effects of a lack of commitment by one or more Council may result in the viability
of the plan as a whole being compromised.

Recommendations

The following recommendations are presented to the Murray and Mallee Local Government
Association:

a) That the Murray and Mallee Regional Waste Management Plan be endorsed by the MMLGA and
recommended for adoption by all member Councils.

b) That a Regional Waste Management Authority be established under the provisions of Section 43
of the Local Government Act of South Australia 1999.  The Authority shall have equal
representation for all member Councils.  The Charter of the Authority shall be to implement,
monitor and review the Regional Waste Management Plan.
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c) Two sub Regional Committees shall be established under the Regional Waste Management
Authority comprising membership by those Councils in each sub Region.  The sub Regional
Committees shall be charged with managing the ongoing operations of waste collection, waste
disposal and recycling in each sub Region.

d) The Regional Waste Management Authority shall employ a Waste Officer whose role will be to
assist the Authority in promoting the Regional Waste Management Plan to the community through
appropriate educational strategies.

e) A consultation program to be commenced involving waste contractors, community recycling
groups and CDL depot operators to progress the implementation of recycling services throughout
the region.

f) Tenders to be called for the provision of kerbside collection services or recycling drop off centres
depending on the outcome of the consultation process.

g) Tenders to be called for the establishment of a Materials Recycling Facility (MRF) in each sub
Region.

h) Investigations to be undertaken into the availability of a suitably located market for recycled green
waste.

i) Investigations to be undertaken to select and confirm appropriate locations for two regional landfill
depots to service the Region.

j) A uniform Schedule of fees and charges for waste disposal to be developed and adopted by all
Councils in the Region.  The fee schedule to reflect the true cost of waste disposal to the
community and therefore encourage waste reduction and recycling.

k) Existing waste collection contracts to be terminated as early as practicable and tenders called for
combined contracts for Councils in each sub Region.

l) For those Councils committed to day labour services, investigate the opportunity to share
resources to create more efficient utilisation.

m) All Councils to implement accurate record keeping systems to determine the quantity of waste
disposed of to landfill and quantities of materials diverted through recycling.

Rationalisation of existing landfills and transfer stations to be commenced and progressed in
accordance with an agreed implementation strategy
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1.0 Introduction
The Murray and Mallee region of South Australia covers an area from the Victorian Border in the east
extending north to the Riverland and south westerly to the coast and lakes area.  The major feature is
the River Murray which is almost entirely contained within the region from its entry into South Australia
east of Renmark to its discharge into Lake Alexandrina.  The region covers an estimated area of
36,500 square kilometres and contains a population of more than 68,000 people.

The Murray and Mallee region includes the following local government areas:

• Southern Mallee District Council
• District Council of Karoonda East Murray
• Coorong District Council
• The Rural City of Murray Bridge
• Mid Murray Council
• District Council of Loxton Waikerie
• The Berri Barmera Council
• Renmark Paringa Council

The Murray and Mallee Local Government Association (M&MLGA) is the regional organisation
representing these councils.  Its role includes
“the preparation of strategic documents to help guide councils in specific functional areas and to assist
in the formulation of priorities for funding submissions to Government in those areas”

The preparation of a Regional Waste Management Plan is an initiative of the M&MLGA in conjunction
with Zero Waste SA.  The importance of planning for waste management at a regional level is
emphasised in South Australia’s Waste Strategy 2005 – 2010.  This strategy provides a framework of
goals and objectives for progressing towards a more sustainable approach to managing waste and
significantly reducing the amount of waste disposed to landfills by adopting the preferred order of
waste management practices set out in the waste hierarchy, shown diagrammatically below.

Avoid

Reduce

Reuse

Recycle

Recover

Treatment

Disposal

Least preferable

Most preferable
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Figure 1.1 – The Waste Hierarchy (from South Australia’s Waste Strategy 2005 – 2010)

Effective implementation of the Waste Strategy will be achieved by developing partnerships between
State Government, industry, local government and the community.  The objective of “Successful
Cooperation” has a high rating for achievability, and a key target is “The establishment of effective
metropolitan and regional local government waste management groups working cooperatively on
regional waste management issues”.  Strategies to meet the Successful Cooperation objective
include:

• Develop local government regional waste management plans
• Support establishment of resource recovery, recycling and materials recovery infrastructure

identified through regional waste management plans
• Coordinate waste and recycling data collection from municipal sources
• Communicate effectively with regional waste management groups, individual councils and

industry
• Develop best practice guides to MRFs, transfer facilities and drop-off facilities
• Work with interstate jurisdictions and the Commonwealth to find solutions to waste and recycling

issues for problematic material streams.

The Regional Waste Management Plan will provide direction for the member councils in implementing
their municipal waste management policies so that an integrated approach is achieved across the
region that meets the overall objectives of the South Australian Waste Strategy.
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2.0 Regional Demographics
2.1 Locality
The Murray and Mallee region is located east of the Adelaide Hills extending from Callington to the
Victorian Border.  To the north the region is bounded by the River Murray and extends to the south as
far as the Coorong coastline and abuts the South East Region.  The locality is shown in Figure 2.1.

The region incorporates the Riverland area which comprises the Renmark Paringa, Loxton Waikerie
and Berri Barmera Councils and also the Mallee region encompassing Karoonda East Murray,
Southern Mallee, and Coorong Councils.  Mid Murray Council and Murray Bridge Council fall between
these two identifiable subregions and encompass the lower reach of the River Murray.

Major population centres are located along the River Murray and include the towns of Renmark, Berri,
Loxton, Barmera, Waikerie, Mannum, Murray Bridge and Tailem Bend.  Other population centres
include Morgan, Karoonda, Pinnaroo, Lameroo, and Meningie.

Murray Bridge is the largest population centre, followed by Renmark, Loxton, Berri, Waikerie and
Barmera.

The topography is generally flat to undulating with slopes in the west associated with the eastern Mount Lofty
Ranges.  Remnant vegetation consists of low mallee scrub with larger river gums along the River Murray.  Much
of the land has been cleared and planted with crops.

Figure 2.1 – Locality
Plan for Murray and Mallee Region
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2.2 Demographics
The region consists of seven Councils.  Relevant statistical data for each Council is provided in Table 2.1 below.

Council Southern
Mallee

Karoonda
East Murray

Coorong Murray
Bridge

Mid
Murray

Berri
Barmera

Loxton
Waikerie

Renmark
Paringa

Region

Area
(sq km)

5,703 4,416 8,840 1,833 6,270 517 8,000 916 36,495

Population 2,217 1,204 5,660 17,425 8,434 11,256 12,219 9,731 68,146

Density 0.4 0.3 0.6 9.5 1.3 21.8 1.5 10.6 1.9

Growth
(actual)

-0.28% -0.29% -0.39% 1.40% 0.32% -0.18% -0.28% -0.12% 0.15%

Growth
(predicted)

-0.08% -0.005% -0.20% -0.35% -0.11% -0.06% 0.002% 0.185% -0.62%

Table 2.1 – Areas and populations of member Councils – Source : ABS 2001 Census data and
Planning SA population predictions

From Table 2.1 it can be seen that the growth rate for the region is static but is predicted to decline
slightly over the next 10 years according to forecasts by Planning SA.

Areas of greatest declining population have been Southern Mallee, Karoonda East Murray, Coorong
and Loxton Waikerie.  Planning SA forecasts that these Councils will continue to decline in population
over the next 10 years except for Loxton Waikerie which will increase slightly.  Murray Bridge and Mid
Murray Council populations are predicted to decline in the future although they have both experienced
positive growth in the past.  Given the amount of development currently occurring in Murray Bridge
and expected growth according to the Council’s Strategic Plan, these predictions should be treated
with some scepticism.

The remoteness of the region is a measure of accessibility to major service centres.  The remoteness
of the Murray and Mallee Region compared to the state average is shown below:
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Fig. 2.2 – Proportion of population in Remoteness Area.  Source:  ABS 2001 Census
The above comparison indicates that the Murray and Mallee Region is significantly higher in
remoteness than the state average with most of the region having some or moderate restrictions on
accessibility to services.
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2.3 Land use
The main industry throughout the region is agriculture including both cropping and livestock.  In 2003 -
2004, the Murraylands region produced 121,300 tonnes of oranges (100% of State production),
58,500 tonnes of onions (72% of State production), 428,800 tonnes of grapes (48% of State
production), 130,600 tonnes of potatoes (40% of State production), as well as significant amounts of
wheat and barley.

In addition the region produced 193,300 pigs (52% of State production) as well as substantial
quantities of meat cattle, sheep and lambs.

Most of the fruit growing activities are based in the Riverland District and rely on extensive irrigation
from the River Murray.

Industries based in the regional towns include wineries, fruit juice production, dried fruit processing,
abattoirs, dairy food processing, stock feed manufacturing, tourism, and light industries such as
irrigation support industries, manufacturing and steel fabrication.

Tourism and recreation is focussed around the River Murray and includes holiday shacks along the
river predominantly within the Mid Murray Council area, houseboats and large riverboats.

Residential single detached housing is the major land use in the towns with regional centres at Murray
Bridge, Waikerie, Loxton, Berri and Renmark providing a full range of services and shopping facilities.

2.4 Climate
Climate ranges from cool and relatively moist in the south to semi arid in the north and Riverland area.
Average annual rainfall varies from approximately 450mm near Tintinara down to 250mm at Morgan
and within the Riverland.  In the Riverland, infrequent but heavy thunderstorms may occur during
summer.  Figure 2.3 shows the mean monthly rainfall recorded annually.  This shows that the
southern areas of Lameroo, Murray Bridge and Tailem Bend exhibit normally expected rainfall
patterns with most rain falling during the period May to October.  The Riverland area represented by
Renmark, Loxton and Berri shows quite a different rainfall pattern with rain occurring more evenly
throughout the year.
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Fig. 2.3 – Mean rainfall at major townships within the Murray and Mallee Region.  Source: Australian
Bureau of Meteorology

Mean temperatures generally increase from the coastal areas in the south to the northeast.  Average
summer temperatures in the south range from 14o C to 30o C whilst in the Riverland average summer
temperatures are between 16.6o C and 32.4o C.  The highest temperature recorded at Renmark was
47.4o C.  In winter, temperatures average between 5o C and 15o C.
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Fig.2.4
Annual average temperature patterns in Murray and Mallee Region – Australian Bureau of
Meteorology
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2.5 Landscape
The River Murray is the dominant feature within the region.  From the Victorian border to the Murray
Mouth the river falls only 20 metres in 650 kilometres.  Its present valley was cut below the regional
land surface during the Quaternary lowerings of the sea level.   The southern reach of the river
downstream from Overland Corner consists typically of a narrow trench one to two kilometres wide
and bordered by cliffs 30 to 40 metres high.  The valley floor is considerably wider upstream of
Overland Corner.

The Murray Mallee district extends to the south and east of the river and is underlain by highly
calcareous bedrock of Miocene age which has been masked by more recent deposits. These include
a series of east-west trending sand dunes deposited during the earlier more arid climate. Between the
dunes are broad flats of sandy loams and clay loams which give way in places to flat expanses of
calcrete or sheet limestone.

Until late in the nineteenth century, the region was covered with a dense mallee scrub with grassy
openings. Today mallee remains only along roadsides, in the conservation parks, and on some of the
dunes and calcrete areas.

Source: Atlas of South Australia
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3.0 State Policy Implications
3.1 Regulatory Framework
There are a number of state government policies that will impact on the provision of waste
management facilities in the region.  These policies are based on the common goals of environmental
protection and sustainable development practices.  The overriding legislation is the Environment
Protection Act 1993, which provides the regulatory framework to protect South Australia's
environment.

The Act is administered by the Environment Protection Authority (EPA) and other bodies through a
suite of legislative and non-legislative policies that address environmental issues.  The EPA is
essentially responsible for regulation and enforcement of the Act as well as providing education, policy
and market-based instruments to regulate environmental risk.

Zero Waste SA (ZWSA) is the state government agency established under the Zero Waste SA Act
2004.  The South Australian government established this new legislative framework to enable state
and local government to work together to drive a new strategy for waste avoidance and reduction,
waste reuse and recycling, and waste disposal.  This strategy is South Australia’s Waste Strategy
2005 – 2010 and was released in September 2005.  The objective of Zero Waste SA is to promote
waste management practices that, as far as possible, eliminate waste or its consignment to landfill,
advance the development of resource recovery and recycling, and are based on an integrated strategy
for the State.

The River Murray Catchment Water Management Board was established in September 1997. Under
the Water Resources Act the Board has a range of responsibilities and powers. The River Murray Act
2003 has also been developed to provide greater protection of the River Murray and its values.  The
provisions of these Acts will have an impact on waste management practices undertaken in the vicinity
of the River Murray.

3.2 South Australia’s Waste Strategy 2005 – 2010
The strategy establishes waste reduction goals and targets for South Australia.  To achieve these
goals and targets there are five key objectives.  These are:
• Foster sustainable behaviour
- simply providing information will not influence people to recycle or re-use material or resources in a
sustainable way.
• Less waste
- achieving substantially less waste going to landfill in South Australia means that materials must be
redirected towards more beneficial uses.
• Effective systems
- South Australia needs to establish, maintain and increase the capacity of recycling systems and re-
processing infrastructure in metropolitan and regional areas.
• Effective policy instruments
- economic, regulatory and other policy measures must be introduced to give the necessary traction in
the market place to encourage avoidance, reduction re-use and recycling of waste.
• Successful cooperation
- targets of this and future strategies will only be reached with the successful cooperation of a range of
stakeholders.
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Key material and recycling targets set by the strategy are set out in the table below:

Waste Stream By 2006 By 2008 By 2010 By 2014

Municipal Solid
Waste

At least 25% of all
material presented
at the kerbside is
recycled

50% of all material
presented at the
kerbside is
recycled

75% of all material
presented at the
kerbside is recycled
(if food waste is
included)

Reduce waste to
landfill by 25% (as
required by South
Australia’s Strategic
Plan)

Commercial and
Industry

5% increase in
recovery and use of
C&I materials

15% increase in
recovery and use of
C&I materials

30% increase in
recovery and use of
C&I materials

Construction and
demolition

20% increase in
recovery and use of
C&D materials

35% increase in
recovery and use of
C&D materials

50% increase in
recovery and use of
C&D materials

Table 3.1: - Source:  South Australia’s Waste Strategy 2005 – 2010. – Zero Waste SA

The Waste Strategy will change the operation of the waste industry throughout South Australia.  Key
provisions that will impact on the current operations of the Councils in the Murray and Mallee Region
are set out below:

• Increase the recovery, recycling and use of household waste in non-metropolitan centres through
drop-off and kerbside collection services where appropriate

Part of the strategy to achieve this goal will be to establish arrangements with individual Councils and
Regional Authorities to provide key data to ZWSA including waste, recycling, contamination and
contract details.  None of the Councils in the Murray and Mallee LGA currently have systems that
enable such data to be collected.

ZWSA will develop incentive schemes for recycling infrastructure development and improvement, and
also provide financial support for product and market development for sustainable long term markets
for kerbside collected materials.

• All Councils to provide high performance kerbside or equivalent systems servicing householders
throughout South Australia by 2010.

The strategy recognises that in regional areas kerbside systems may be restricted to townships and
depending on transportation distances and populations, incorporate drop off recycling centres.

To achieve this objective ZWSA will maintain a financial incentives program to encourage
implementation by local government of high performance household waste and recycling systems and
to assist with continuous improvement; all councils will be eligible for funding with criteria having
regard to regional differences.

The EPA will release a draft Waste Environment Protection Policy (EPP) which will provide policy
measures for a high performance kerbside collection system.

The waste depot levy will be regularly reviewed to encourage waste diversion and fund the activities
and programs of ZWSA and the EPA.

Murray & Mallee Region Waste Management Plan
J:\2005\40043105.00\Reports\Design Phase\2004cma report.doc
Revision A   February 2006 Page 10



ZWSA will work with the EPA to review the effectiveness of statutory mechanisms necessary to
implement key aspects of South Australia’s Waste Strategy and implement measures to address
deficiencies.

The effect of this strategy on the Murray and Mallee councils will be to place pressure on upgrading or
closing existing landfills, and to encourage the adoption of recycling programs.

• Establish effective metropolitan and regional local government waste management groups
working cooperatively on regional waste management issues

Regional waste management plans will be supported through the establishment of resource recovery,
recycling and materials recovery infrastructure.

• Eliminate waste or its consignment to landfill, and advance the development of resource recovery
and recycling by developing markets, infrastructure and other initiatives

Strategies include prevention of the development of further landfills servicing metropolitan Adelaide.

All metropolitan generated waste is to be processed through a transfer station, material recovery
facility (MRF), resource recovery facility or equivalent, and not disposed direct to landfill.  This will
have implications for those councils currently receiving waste at their landfills from the Adelaide
metropolitan area.

Non-complying landfills must be upgraded to comply with EPA licence conditions.

Landfill operators will be required to implement funding mechanisms to meet post closure
management obligations and the EPA will investigate policy options that require landfill operators to
demonstrate accrual of sufficient funds or sources of sufficient funds for post closure management.

ZWSA and Primary Industry and Resources SA (PIRSA) – Planning SA are to investigate the need to
strengthen planning referral arrangements for waste management development applications.

Materials that are recyclable / recoverable and products that have well established markets and
appropriate recycling infrastructure in place should be banned from disposal to landfill by changing
EPA licence conditions for waste depots (landfills) or by using other appropriate statutory mechanisms
as implemented by the EPA.

The EPA will continue enforcing landfill compliance through regular inspections and compliance
audits, requiring landfills that do not meet compliance requirements to upgrade, and by working with
local government ensure actions are prioritised and have regard to regional implications.

Investigations will be undertaken of a range of financial options to reduce the disposal of waste to
landfill and provide increased revenue for recycling and recovery programs, including detailed benefit-
cost analysis of, for example, further increases to the waste disposal levy (landfill levy), differential
levies and the use of diversion credits.

3.3 EPA landfill guidelines
The EPA has issued a suite of guidelines for the establishment, operation and management of
landfills.  The guidelines have been in draft form for several months and are currently undergoing a
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period of public review.  A study is currently being undertaken by the Local Government Association to
determine the financial impacts of implementing the guidelines on local councils.

The guidelines are aimed at providing landfill operators with a clear and comprehensive understanding
of the technical requirements of landfill design and operation and also to fulfil the requirements of a
development application for new landfills.  The guidelines do not necessarily apply additional
requirements on landfill operators but clarify the existing requirements of the EPA as set out in the
conditions of an EPA licence.

The landfill guidelines are summarised below:

3.3.1 Landfill facilities for domestic, commercial and industrial solid waste

This guideline applies to new solid waste landfill facilities and, where reasonable and practicable, to
expansions of existing facilities that accept domestic and commercial and industrial waste.  The
purpose of the guideline is to provide guidance for site selection, development, operation, closure and
post closure management of landfill facilities.

A landfill classification is introduced based on waste disposal rate and total capacity combined with
site conditions, taking into account the risks to protected environmental values of waters and the
potential to generate leachate based on the risk of water flow into the waste, waste moisture content
and climate conditions.

Table 3.2 shows the classification of landfills based on waste disposal rate and total capacity.  Each
classification assumes that there are no existing or proposed landfill facilities within 3 kilometres of the
site.

Landfill type: Small (S) Medium (M) Large (L)

Waste disposal rate
(tonnes per day)

<5 >5 and <25 >25

Waste disposal rate
(tonnes per year)

<1,300 >1,300 and <6,500 >6,500

Total landfill waste
capacity:

(tonnes)

(m3)

<26,000

<52,000

>26,000 and <130,000

>52,000 and <200,000

>130,000

>200,000

Comment Proponents of small
facilities must

demonstrate that it is
not practical to

participate in a regional
waste management

plan
Table 3.2 – Landfill class based on waste disposal rate and total capacity

The potential for leachate generation based on climate conditions is shown in Figure 3.1 below.  Two
separate zones are identified.  Areas of high potential to generate leachate (B+ zone) are southern
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Eyre Peninsula, Yorke Peninsula, the Adelaide Hills, Fleurieu Peninsula, metropolitan area, Kangaroo
Island, Barossa Valley Clare region, and South East region.  All other areas have low potential for
leachate generation (B- zone).  All of the Councils in the Murray and Mallee LGA are located in the low
potential zone (B-).

Fig. 3.1 – Potential for leachate generation based on climate conditions

A flow chart is used to assess the landfill type based on site conditions.  This applies to small (S) and
medium (M) classifications.  There is no distinction for large (L) landfill types.
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Fig. 3.2 – Flowchart to assess landfill class based on site considerations
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The assessment of the landfill classification is the basis for a development application for a landfill
proposal.  Other related guidelines are provided to assist in the planning, design, operation and
closure of landfill facilities.

Fig.3.3 – Framework of guidelines for solid waste landfills for domestic, commercial and industrial
waste

3.3.2 Community consultation for waste management and recycling facilities

Guidance is provided to assist the process of community consultation and participation in the planning,
development and operation of waste management facilities.  Principles and goals of community
consultation are described along with typical perceptions and concerns that may be encountered.

Steps to be taken in the consultation process are set out as well as consultation techniques and
approaches.

3.3.3 Screening and siting of landfill facilities

Objectives of screening and siting landfill facilities are to:

• Assess the relative suitability of potential sites based on consideration of capacity, potential risks
to the environment, natural resources, transport access, infrastructure and social and economic
factors

• Identify sites that are not suitable because of unacceptable risks to the environment or other
factors

A minimum buffer distance of 500 metres is required between proposed landfills and residential
development, rural townships, and highways or arterial roads.  Buffer distances of between 1,500
metres and 3,000 metres are required from airports.

Protection of water resources as stipulated in the Environment Protection (Water Quality) Policy 2003
requires adequate separation of landfill sites from the 100 year flood plain of any watercourse and
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from underground aquifers.  Other siting and screening considerations include protection of Aboriginal
sites and heritage sites, rare or significant plants and habitat for native animals.

Adequate infrastructure will be required to support a landfill depot.  For example, road capacity to
sustain additional traffic, provision of water supply, power and sewerage services.
The site should be chosen so as not to impact on the amenity of the locality in terms of visual, noise,
odour, litter, dust or traffic intrusion.  Areas with unstable ground conditions are not suitable sites for
landfills.

3.3.4 Site layout for landfill facilities

The objectives for the site layout guidelines are to:

• Minimise environmental impacts
• Minimise health and safety risks for site personnel and the general public
• Maximise waste diversion and recycling
• Coordinate site activities and make efficient use of on-site resources
• Manage potential impacts on local amenity

Aspects to be considered include security, restricted access to tipping face, minimisation of risks
posed by landfill gas, subsidence and other hazards, optimisation of operational efficiency, avoidance
of leachate generation and preventing the ingress of surface water.

Consideration of prevailing wind direction can assist in managing litter and dust.  A waste transfer
station with recycling drop off areas should be provided at the entry to facilities with access to the
public.

3.3.5 Environmental assessment and water management strategies

The objective of this guideline is to gain a comprehensive understanding of the environment where the
landfill is to be located, so that water management strategies can safeguard the protected
environmental values of surface water and groundwater in accordance with the Environment
Protection (Water Quality) Policy, 2003.

Required outcomes are:

• An assessment of the hydrogeological (groundwater) setting of the site
• Assessment of surface water and drainage conditions
• Assessment of climate conditions
• Development of water management strategies to safeguard the protected environmental values

of surface water and groundwater.

Site investigations should include excavation of test pits and drilling of boreholes.  Sampling and
analysis of soils encountered and the underlying aquifer should be undertaken.  The information
obtained from the site investigations and other existing available data sources can be used to
determine risks associated with leachate contamination of water resources and to design
management strategies to contain and minimise the generation of leachate.
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3.3.6 Leachate containment and management systems

This guideline presents the objectives and required outcomes for the design of leachate containment
and collection systems for landfill facilities.  The objectives are to minimise the generation of leachate,
management of leachate to safeguard the protected environmental values of surface water and
groundwater, and detection and prompt remediation of pollution of surface water or groundwater.

Relatively detailed technical specifications are provided for the preparation of the waste cell subgrade
including compaction and slope to ensure good drainage.  Liners to minimise leachate movement
through the base are specified in terms of thickness, material type, compactive effort and moisture
content.  A drainage blanket is required immediately above the liner, incorporating a piped leachate
collection system draining to a sump.  Leachate is to be pumped or drained from the sump into an
evaporation pond.

Suggested leachate collection and containment measures for various classifications of landfill are
presented in a table which is reproduced below.

Table 3.3 – Suggested measures for leachate collection and containment system for landfill facilities

3.3.7 Management strategies for landfill gas and air quality

Degradation of putrescible waste in a landfill generates methane, carbon dioxide and other trace
gases that pose potential hazards to site safety, human health and the environment.  The objective of
this guideline is to develop strategies for landfill gas, dust and odour in order to manage potential
hazards, adverse environmental impacts and potential loss of amenity during landfill operation and
post closure.

Strategies include monitoring for landfill gas in observation wells, design and installation of gas
collection systems, flaring of gas or utilisation for power generation.  Dust management measures
include wind abatement systems, utilisation of granular materials or sealing of regularly used roads
and use of water or other dust suppressants.
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3.3.8 Construction quality assurance

The objective of a construction quality assurance (CQA) plan is to ensure that the materials used,
construction methods and completed works comply with the landfill design.

The CQA plan is a mandatory component of landfill development.  The plan should be developed prior
to construction and include a program of survey, inspection, monitoring, testing, corrective action,
documentation and reporting during construction.

Implementation of the plan is required to demonstrate to the EPA and other stakeholders that
construction complies with the design.  Independent certification of the subgrade preparation, lining
and leachate collection systems and sumps and an as constructed report are required for each cell or
stage of construction.

3.3.9 Landfill environment management plans

The landfill environment management plan (LEMP) is required for new landfills as part of the
development application process.  For existing landfills, the LEMP serves as a technical reference
document, design record, and general management and monitoring plan for the development and
ongoing operation of a landfill site.  If other activities such as waste treatment, recycling and
composting are undertaken on the site, all relevant details must be included in the LEMP.
The LEMP is normally structured as a series of documents.  It requires continual updating based on
records of site operations.  The framework for an LEMP is shown below:

Fig.3.4 – Landfill environment management plan framework

The typical contents of an LEMP are as follows:

General details
• Applicable legislative requirements
• Planning information
• Development approval
• Location and site plan
• Site overview – infrastructure, hours of operation, security details
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• Nature of operation and capacity – waste streams, filling rates, lifespan, related activities on site
• Summary of site conditions – climate, topography, geology, hydrogeology, groundwater, surface

water
• Proposed end use

Technical process and design
• Site investigation information – geology, hydrogeology, groundwater, surface water, landfill gas
• Reference to development approval, EPA licence requirements and relevant EPA guidelines
• Concept design for landfill site – outline performance criteria for liner and leachate management

system, interface between cells (as appropriate), capping and final landform, landfill gas
management, stormwater management

• Landfill stages – include reference to site records for the investigations, detail design and as
constructed details that are applicable to each development stage

• Associated works – erosion control measures etc.

Operational procedures
• Management structure – roles and responsibilities
• Reporting and records – protocols and requirements, including recording of waste types and

tonnages, environmental monitoring reporting requirements and non-conformance procedures
• Training  - procedures for on site staff and contractors for environmental and Occupational Health

and Safety compliance
• Reference to development approval, EPA licence requirements and relevant EPA guidelines
• Waste management procedure – operational filling process, including compaction methods,

management of specific wastes and retrieval of unauthorised wastes
• Recycle / reuse of materials – procedures for diversion and / or separation of recyclable and

reusable materials, including stockpiles and associated environmental control measures
• Site materials and equipment – procedures for handling and storing materials associated with site

operations, including site machinery, equipment and maintenance
• Traffic control – entry and exit to landfill including internal access routes for the public, contractors

and on site staff
• Environmental controls – procedures for control of litter, dust, mud, odour, noise, vermin, birds,

weeds etc
• Emergency response – response and action plan for identified emergency scenarios, based on

risk assessment approach, including fire prevention and control

Monitoring programs and reporting
• Groundwater
• Surface water
• Leachate
• Landfill gas
• Air quality and noise – dust, mud, litter, noise, odour
• Vermin, birds, weeds etc.

The monitoring programs should provide the following details:

• Locations – site plans and details
• Monitoring interval and duration (cross reference to site records – annual works program)
• Sampling protocols including quality control, referring to relevant guidelines and / or standards (as

appropriate)
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• Reference to development approval, EPA licence requirements and relevant EPA guidelines
• Compliance criteria including framework for the implementation of recommendations resulting

from monitoring events
• Procedures for non-compliance (cross reference to operational procedures – reporting and

records)
• Reporting – internally and externally (cross reference to operational procedures – reporting and

records)

Database system (site records)
This is a critical component of the LEMP, as the management plan will refer to operational records and
reports, design information and monitoring reports, which shall become the site records for the landfill.
The site records should be referenced within the management plan on a regular basis.

LEMP review process
The LEMP should be reviewed annually for medium and large landfills and every three years for small
landfills.

3.3.10 Closure and post closure plans

Closure and post closure plans are required to:

• Provide long-term protection of human health and the environment
• Minimise the generation and uncontrolled emissions of leachate and landfill gas, which may have

adverse impacts on human health or the environment
• Promote responsible land management and ensure that the site closure and post closure

management are compatible with an appropriate post closure use of the site
• Manage hazards and amenity issues
• Promote progressive closure of landfill cells within operating landfill sites
• Limit the risk of post closure maintenance and monitoring beyond the timelines included in the

guideline
• Improve systems for monitoring, review and maintenance during post closure management
• Maintain environmental protection measures and monitoring systems until it is demonstrated that

the landfill no longer presents a risk to human health or the environment

Closure and post closure plans must consider the post closure use of the landfill site, its final shape,
hazards and amenity issues, capping, stormwater and erosion control, landfill gas management and
leachate management.

The minimum duration for post closure management is 25 years.

3.3.11 Use of geosynthetic materials in base liner systems

Geosynthetic base liners may be used in conjunction with or as an alternative to clay liners in order to
meet or exceed the minimum requirements for base liner construction.  This guideline provides criteria
to be satisfied in the design of geosynthetic liners as well as the construction process.

Design considerations include subgrade preparation, stability, load capacity, seepage, resistance to
chemicals and high temperatures, and jointing.  Construction considerations include subgrade
preparation, quality of the liner, quality of joins, staging, and stormwater drainage management.

Minimum requirements are specified for geosynthetic clay liners (GCL) and Geomembranes
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A CQA plan is required to apply to the installation of geosynthetic liners.

3.3.12 Use of geosynthetic materials in capping systems

Geosynthetics used in a cap may also include materials for collection of water seepage or landfill gas,
to control the migration of fines, for erosion protection, and for geotechnical reinforcement.

The inclusion of geosynthetic liners in a cap must consider the following items:

• Appropriate design of the cap system, to provide the required level of environmental protection
• General construction considerations of using specialist materials
• Durability of the materials
• Secondary risks once the system has been installed

Minimum requirements are specified for GCL and Geomembranes.  A CQA plan is required to apply to
the installation of geosynthetic capping systems.

3.3.13 Capping systems

Capping of landfills is required in order to:

• Provide a long term and stable separation layer between the waste and the final surface that
protects human health and the environment

• Minimise the generation of leachate
• Safeguard the protected environmental values of surface water and groundwater in accordance

with the Environment Protection (Water Quality) Policy 2003
• Assist with the management of hazards associated with landfill gas
• Assist with limiting greenhouse gas emissions to the atmosphere
• Assist with the control of odour emissions from the site
• Provide land that is compatible with the intended after use.

Design of the capping system should consider the final landform, capping the full footprint of the site
covered by waste, integration with other environmental protection measures such as base and side
liners, landfill gas management systems and leachate management systems, promoting runoff of
precipitation while controlling erosion, and limiting the infiltration rate of water to less than the rate
through the landfill base.

Caps may be constructed of clay or incorporate a geosynthetic barrier.

3.4 Waste levy regulations
A levy is payable by the licence holder of a waste depot for all waste received that is to be disposed of
at that depot.  The levy is used in part to fund the programs of Zero Waste SA and to support the
EPA’s administration of the Environment Protection Act 1993, including licensing, waste tracking and
compliance.

The current levy for solid waste for a non metropolitan depot disposing of non metropolitan waste is
$5.25 per tonne.  The metropolitan rate is $10.50 per tonne.  The waste levy is subject to increase
based on the Consumer Price Index.

Murray & Mallee Region Waste Management Plan
J:\2005\40043105.00\Reports\Design Phase\2004cma report.doc
Revision A   February 2006 Page 21



For waste depots receiving more than 10,000 tonnes of solid waste per year, a weighbridge must be
installed and all vehicles transporting waste or filling to the depot, except for vehicles in Classes 1 to 3,
must be weighed.  Average net mass values can be used for vehicles in Classes 1 to 3.

A volumetric survey must be undertaken each year of depots that receive more than 10,000 tonnes of
solid waste.
A non metropolitan council can use a population based formula to calculate monthly waste received at
a landfill depot if:

• It disposes of less than 10,000 tonnes of solid waste per depot in a financial year and
• All waste received for disposal is from non metropolitan areas.
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4.0 Existing Waste Practice Collection
4.1 Introduction
All of the Councils in the region provide a weekly household collection service.  There is variation as to
the extent of the service, and method of operation.  Each Council operates independently with no
resource sharing of equipment or facilities.  Some Councils own and operate their own waste
collection vehicles and others use contractors to collect waste.

Details of waste collection operations in each Council are set out below:

4.2 Rural City of Murray Bridge
The Rural City of Murray Bridge is located on the River Murray approximately 80 kilometres east of
Adelaide.  Being only 45 minutes from Adelaide, Murray Bridge is a large urban centre experiencing
substantial growth with several new housing developments under construction.

A weekly 240 litre collection service is provided for the whole of the council area.  Approximately 8,000
properties are serviced in total.  Less than 50 properties are not serviced directly but take their bins to
designated collection points.  Main centres of population include Murray Bridge, Mypolonga, Jervois,
Wellington, Callington and Monarto.

Household waste collection is undertaken by a contractor, SITA Environmental Solutions, and the
collected waste is taken to the Brinkley Road landfill depot.  SITA’s contract is for a period of 7 years
with a right of renewal for a further 3 years.  They are currently in year 4 of the contract.

No kerbside recycling service is provided, but Council has an extension to its contract with SITA that
provides for collection of paper and cardboard from commercial premises in Murray Bridge utilising 3
cubic metre capacity bins.  Approximately 350 tonnes of cardboard and paper are collected per year
and transported to Adelaide for recycling.

Major industries in the area are:

• Intensive animal keeping (chickens and pigs)
• Abattoirs
• Stock feed production
• Dairy
• Grocery distribution warehouse

Collection of waste from these industries is not undertaken by Council.  Most industries engage Collex
Environmental Services to collect their waste.

4.3 Mid Murray Council
Mid Murray Council is located to the north of the Rural City of Murray Bridge and extends generally in
a North–South direction along the River Murray from Mannum to Cadell.  The District is a
predominantly rural based community with tourism and recreational activities occurring along the river.
The main towns are Mannum, Blanchetown and Morgan, with smaller settlements located at Tungkillo,
Cambrai and Truro in the eastern Adelaide Hills and at Cadell, Swan Reach, Walker Flat, and Bow Hill
along the river.
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A household waste collection service utilising 240 litre capacity mobile garbage bins is provided to all
townships in the area.  Some 1,953 properties are serviced in total.  Garbage collection points are
provided for shack communities and these are cleared on a weekly basis.

Household waste collection is currently undertaken by a contractor, Fleming – Randall Enterprises.
Waste is taken to Council landfill depots at Mannum, Cambrai and Morgan.  The household waste
collection contract has extended over a five year period and is due for renewal at the end of the
current financial year.

Provision for solid waste disposal for houseboat operators and for large river boats is provided along
the River Murray at SA Water operated septic tank pump out stations.  These stations incorporate bin
banks where solid waste may be left.  Amounts collected from these points vary according to the
season, but range between 9 and 18 cubic metres per week from houseboats and between 10 and 15
cubic metres per week from river boats.

Solid waste is also collected by Council from several small transfer stations located at Tungkillo, Truro,
Blanchetown, Cadell, Swan Reach, Walker Flat and Bow Hill.  No kerbside recycling is undertaken by
Council.

Murray Valley Waste and Collex provide collection services for commercial and industrial waste from
various businesses in Mannum.

4.4 District Council of Karoonda East Murray
Located in the Mallee, approximately 150 kilometres east of Adelaide, this is the smallest Council in
the region in terms of population.  Karoonda is the main township and there are outlying settlements
mainly along the railway line at Wynarka, Borrika, Copeville, Wanbi, Sandalwood, Galga, Mantung,
Mercunda, Halidon and Mindarie.

Household waste is collected weekly in 240 litre mobile garbage bins from a total of 218 properties at
Karoonda, Wynarka and Borrika.  Council owns a robotic arm collection vehicle (RACV) which is
operated by a contractor.  Collected waste is taken to the Karoonda landfill depot.

Council also provides a separate weekly kerbside recycling service.  Approximately 100 tonnes of
recyclable materials are collected per year.

4.5 Southern Mallee District Council
Southern Mallee is the easternmost Council in the region and is situated some 200 kilometres from
Adelaide along the Mallee Highway, extending east to the Victorian border.  Major towns are Lameroo
and Pinnaroo with smaller settlements at Geranium, Parilla, Parrakie, Kulkami and Wilkawatt.

Southern Mallee Council has adopted a waste management strategy which has seen the introduction
of significant changes in waste collection and disposal practices over the last two years.

Household waste is collected weekly in 240 litre mobile garbage bins from Pinnaroo, Parilla, Lameroo,
Parrakie and Geranium.  A total of 780 properties are serviced.  Council operates its own garbage
collection vehicle and waste is deposited at Lameroo landfill.

A kerbside recycling collection service is provided by Council on a monthly basis.  Recyclable
materials are sorted at the Lameroo Council depot and are transported to Adelaide by East Waste
contractors.
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Industries in the Council District include Agri – Business, who sometimes find it necessary to dispose
of woven fibre bags (a reject product), Potato Masters (cardboard waste), and various small
businesses (shops, workshops etc.)  Disposal of commercial and industrial waste is not a significant
issue for Southern Mallee Council.

4.6 Coorong District Council
Coorong Council is situated south of Murray Bridge and adjoins Karoonda East Murray Council to the
north and Southern Mallee Council to the east.  The Dukes Highway passes through the centre of the
Council District.  Major towns are Tailem Bend and Meningie with smaller settlements at Tintinara,
Coonalpyn, East Wellington, Peake, Sherlock, Coomandook, Yumali, Kiki, Salt Creek, Jabuk, Narrung,
Cooke Plains and Culburra.

Council provides a weekly household waste collection service to all towns in the District and also to
properties along the truck route between towns.  Collection is undertaken using 140 litre mobile
garbage bins and waste is taken to the Tailem Bend landfill.  Council owns and operates its own
RACV.  Waste is collected from approximately 2,000 properties.

A monthly kerbside recycling collection is undertaken from 1,500 properties at Tailem Bend, Meningie,
East Wellington, Narrung, Coonalpyn and Tintinara using 240 litre mobile garbage bins.  Recyclables
are co-mingled and are transported to the Solo Waste MRF in Adelaide in Council’s truck.

Main industries in the Coorong Council include dairy farming, olive growing and feed lotting.  These
industries do not produce significant quantities of waste.

4.7 Renmark Paringa Council
Situated in the Riverland, Renmark Paringa extends from the Victorian border in the east and adjoins
Loxton Waikerie Council to the south and Berri Barmera to the west.  The main town is Renmark with
smaller settlements at Paringa and Lyrup.

A weekly household waste collection service is provided by Council using a local contractor,
Garbusters who are based at Paringa.  Garbage is picked up in 240 litre mobile garbage bins from
2,329 properties within the township areas only and taken to the Renmark landfill.  No kerbside
recycling services are provided.

Main industries in Renmark Paringa Council are viticulture, fruit growing, and dry land farming.  Fruit
and vegetable packing sheds are also located in the area.  Riverland Litter provides a commercial
waste collection service using skip bins independently of Council.

4.8 Loxton Waikerie Council
The District Council of Loxton Waikerie is located on the River Murray to the south of Berri Barmera
Council and adjoins Mid Murray Council to the west and Karoonda East Murray Council to the south.
There are two major towns with similar populations at Loxton and Waikerie. Several smaller
settlements are located at Moorook, Kingston, Blanchetown, Sunlands, Ramco, Wunkar, Taplin,
Paruna, Allawoona and Merribah.

In the Loxton area, Council collects household waste using its own RACV, servicing Loxton, Moorook,
Kingston and Wunkar.  In the Waikerie area, contractors collect waste from Waikerie, Blanchetown,
Sunlands and Ramco.  Two contractors are used being Riverland Litter and Fleming - Randall
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Enterprises.  Household waste is collected in 240 litre mobile garbage bins and is deposited at landfills
located at Loxton and Waikerie.

A total of 1,990 properties are serviced by the Waikerie household waste collection service and 3,426
at Loxton.

A kerbside recycling collection is not provided. However Council supports a community recycling
scheme at Waikerie Aged Care units by providing 140 litre bins to the residents.

Main industries in the Loxton Waikerie District include fruit packing, wineries, olive processing, and
horticulture.  Commercial and industrial waste is generated from  supermarkets (packaging and
spoiled meat products), horticulture (polyethylene irrigation pipe) and olive processing (spoiled fruit).
Some construction and demolition waste is also generated.

4.9 Berri Barmera Council
Berri Barmera Council is located on the River Murray between Renmark Paringa Council and Loxton
Waikerie Council.  It is the most densely populated District in the region with the two main towns being
Berri and Barmera and smaller settlements located at Monash, Glossop, Cobdogla and Loveday.

Council has engaged a contractor, Riverland Litter, to collect household waste from all properties in
the District.  Collection is undertaken weekly and 240 litre mobile garbage bins are used.  Waste is
collected from 4,200 properties in the Council District and is deposited at the Monash landfill.

No kerbside recycling service is provided but Council supports a community recycling initiative by the
Riverland Special School in Berri.

Main industries in the Berri Barmera District are wineries, horticulture, viticulture and service
industries.

4.10 Summary
The majority of townships in the region are serviced by a kerbside waste collection operated either by
Council or contractors.  In all cases mobile garbage bin containers are used and collection vehicles
are generally of the RACV type.

Only Berri Barmera and Murray Bridge Councils provide a collection to their entire areas and Coorong
Council provides a partial rural collection service to properties along the truck route.

Generally, residents in rural areas are required to transport their household waste to the nearest
transfer station or landfill depot.  Some Councils offer a subsidy in the form of free dumping vouchers
to rural residents.

The tourism industry along the River Murray presents an additional burden to Mid Murray Council in
collecting waste from collection points for shack areas, houseboats and River boats.

Overall, collection of commercial and industrial waste and construction and demolition waste is not
considered to be a significant issue by councils in the Region.
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Figure 4.1 – Typical bin collection point for shack community in Mid Murray Council

Table 4.1 below provides a summary of waste collection practices in the region.

Council Properties
serviced

Frequency Receptacle Collection
service

Collection
days per

week
Murray Bridge 8,000 Weekly 240 litre

MGB
SITA 5

Mid Murray 1,953 Weekly 240 litre
MGB

Fleming
Randall

3

Karoonda
East Murray

218 Weekly 240 litre
MGB

Council 1

Southern
Mallee

780 Weekly 240 litre
MGB

Council 2

Coorong 2,000 Weekly 140 litre
MGB

Council 3

Renmark
Paringa

2,329 Weekly 240 litre
MGB

Garbusters 3

Loxton
Waikerie

5,416 Weekly 240 litre
MGB

Council,
Riverland

Litter,
Fleming
Randall

4
4

Berri Barmera 4,200 Weekly 240 litre
MGB

Riverland
Litter

5

Table 4.1 – Summary of waste collection practices in the Murray and Mallee Region
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5.0 Existing Waste Management Facilities
5.1 Introduction
Every Council in the region has one or more waste disposal facilities consisting of landfill depots and
waste transfer stations.  The remaining life in existing landfills varies from less than one year to 100
years. No landfills operate in accordance with an approved Landfill Environment Management Plan
except for Murray Bridge.  Several landfill depots are unsupervised and unsecured allowing
uncontrolled dumping to occur.  None of the landfills have weighbridges and accurate quantities of
waste deposited are difficult to determine.

Waste transfer stations are generally small facilities incorporating banks of 240 litre mobile garbage
bins that are picked up in conjunction with the household waste collection service each week; others
are open for limited hours when a truck is present for residents to place their waste in directly.

The following sections provide a detailed overview of existing waste disposal facilities.

5.2 Rural City of Murray Bridge
Murray Bridge Council owns a landfill depot situated on Brinkley Road on the southern outskirts of
Murray Bridge.  The Brinkley Road landfill is operated by a contractor and is open 7 days per week
between the hours of 10:00am to 4:00pm.  The current contractor, R W Spry Earthmovers was initially
engaged for a 6 year contract period which has now expired.  Annual extensions to the contract have
been negotiated over the last few years.

The method of operation is by cell excavation.  Cells are excavated to a depth of 5 to 6 metres below
ground level and are generally of sufficient volume to last for two years.  The last two cells to be
utilised have incorporated a clay liner and leachate collection system.  Operating equipment on site
includes a landfill compactor, front end loader and excavator.

The Brinkley Road landfill has no restrictions on use and Council has observed that contractors from
outside the District, some from as far away as the Adelaide metropolitan area have used the facility.
This may be due to the relatively low fee structure that applies although Council has recently
increased fees by 10 per cent.  A cost comparison of fees between waste disposal facilities throughout
the region is provided at the end of this section.

Users of the Brinkley Road facility are directed to various unloading areas for recyclables before
depositing their rubbish in a central area.  The contractor undertakes further sorting and remaining
waste is transported to the disposal cell.  No access is permitted to the disposal area by the general
public.

Materials recycled at the landfill include green waste, which is shredded and stockpiled for sale or use
by Council as a mulch or soil improver, ferrous and non ferrous metals, whitegoods, paper and
cardboard, glass and timber.  The contractor retains proceeds from the sale of recyclables.  Facilities
are also provided for collection of waste oil and chemical containers, and tyres are accepted in a
designated stockpile area.

Based on the current rate of utilisation Council believes that the Brinkley Road landfill has sufficient
space available to last for 100 years. Excessive volumes of demolition waste from glass houses and
chicken sheds undergoing redevelopment presents some problems to Council as do waste contractors
bringing in skip bins from outside the District.
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Figure 5.1 – Brinkley Road landfill new cell being prepared to receive waste.

Compliance
In comparing the Brinkley Road landfill with the relevant provisions of the EPA draft landfill guidelines,
the following comments are made:

Siting

The site is sufficiently remote from main roads, airports and urban development.  There is one isolated
house within 200 metres of the site.  There are no watercourses in the vicinity and depth to
groundwater exceeds 15 metres.  Operations are suitably screened from view and litter, dust and
odour are well controlled.

Classification

The landfill is classified as Large due to its ultimate capacity being more than 130,000 tonnes.
Consequently clay lining of cells should be undertaken to a depth of 1 metre followed by a 300 mm
leachate collection layer and geotextile barrier below the waste body.  The construction of recent cells
has incorporated clay lining and a leachate collection system.

Monitoring

A groundwater monitoring program is undertaken from three monitoring bores around the perimeter of
the site. Leachate monitoring is undertaken from an inspection well in each cell.  No leachate has
been detected to date.  Gas monitoring is not undertaken.

Closure and post closure management

Council has not set aside funds for closure or post closure monitoring and management.  Capping of
completed cells has not been undertaken in accordance with an engineering design.

Safety

Public access to the landfill disposal area is not permitted.
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5.3 Mid Murray Council
5.3.1 Landfill depots

Mid Murray Council operates landfill depots at Mannum, Cambrai and Morgan.  A summary of each
landfill is provided below.

Mannum landfill
Mannum landfill is located on the southern side of the town in an old quarry.  Waste is deposited in the
quarry and covered in layers with yellow cliff rock excavated from the site.  The landfill is operated by
Council and is open to the public for 2 to 3 hours every day of the week except Wednesdays.

No permanent equipment is kept on the site and Council earthmoving plant is used on an “as needs”
basis to excavate cells and to cover waste.  A landfill compactor is not used and waste density is
expected to be low.  Some recycling of scrap metal, bottles, paper, cardboard and plastics is carried
out by the landfill operator.

The expected remaining life of the Mannum landfill is limited as Council intends to restrict the amount
of waste deposited by diverting household waste collection and contractors’ vehicles to the Cambrai
landfill.  Council wishes to close the Mannum landfill in the near future and replace it with a waste
transfer station on the same site.

Figure 5.2 – Mannum landfill

Cambrai landfill
Cambrai landfill is located in a rural zone approximately 1 kilometre from the township of Cambrai.
This landfill has been in operation for approximately 50 years.  The method of operation is trench and
fill with cover material being a clay soil raised on site.  Earthmoving equipment is brought in as needed
to cover waste and excavate new cells.  Waste density is expected to be low due to lack of
compaction.

The Cambrai landfill is open to the public for three hours on Sundays and Wednesdays only.  Cambrai
landfill is licensed to accept asbestos waste.
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Council has purchased an additional 300 acres of land adjoining the Cambrai landfill and intends to
commence depositing waste in this area in the near future as the current site reaches capacity.  At this
stage no formal application has been made for approval and no LEMP has been prepared.

Some recycling is undertaken at the landfill depot with scrap metal being the main component
recycled.  No segregation or recycling of green waste is undertaken.

Figure 5.3 – Cambrai landfill showing active tipping face

Morgan landfill
Morgan landfill is located close to the town of Morgan and serves the northern sector of the Council
district. It is a trench and fill operation with excavated material being a yellow clay soil that is used for
cover material.

 Morgan landfill has operated for more than 20 years and has approximately one year’s life remaining.
The Council is currently seeking another suitable site to use as a landfill at Morgan however this is
proving to be difficult due to Native Title issues.

Morgan landfill is open to the public for three hours on Wednesdays and Sundays.  Earthmoving
equipment is brought in as needed to cover waste and excavate new cells.  Waste density is expected
to be low due to lack of compaction.  Some recycling is undertaken at the landfill depot with scrap
metal being the main component recycled.  No segregation or recycling of green waste is undertaken.
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Figure 5.4 – Morgan landfill showing new cell under construction.

Compliance
Siting

The location of the Mannum landfill would be unlikely to comply with the draft landfill guidelines.  It
abuts a main road and is exposed and visible to the public.  Its method of operation makes control of
litter difficult.  Cambrai and Morgan landfills are located well away from residential areas and would
comply with the separation distances stipulated in the draft landfill guidelines.

In general the depth to groundwater at all three landfills is such that there is a low risk of
contamination.  No watercourses are located in close proximity to the landfills.

Classification

The three landfill depots would be classified Medium, however the proposed new Cambrai landfill
would be classified Large.  None of the landfill depots have LEMPs and none are lined or incorporate
leachate collection facilities.

Monitoring

No monitoring of leachate, groundwater or gas is undertaken at any of the landfills.

Closure and post closure management

Council has not set aside funds for closure or post closure monitoring and management.  Capping of
completed cells has not been undertaken in accordance with an engineering design.

Safety

The general public is allowed to enter the disposal area and tip into the cells.  Safety is therefore an
issue of concern.

5.3.2 Transfer stations

In addition to the three landfill depots, Mid Murray Council operates waste transfer stations at
Tungkillo, Truro, Blanchetown, Cadell, Swan Reach, Walker Flat and Bow Hill.
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The transfer stations are fenced areas and generally have provision for segregation of hard rubbish
and scrap metal which are stockpiled and removed periodically by Council or contractor.

Domestic waste is deposited directly into a  compactor truck which is available at the transfer stations
during opening hours.  Each transfer station is open for one to two hours on two days per week,
opening times and days being staggered to enable the compactor unit to service all sites.

No restrictions are placed on the use of any of the landfill depots or transfer stations.  No truck loads
are accepted at the transfer stations.

Figure 5.5 – Typical Mid Murray Council  transfer station.  Patrons deposit waste directly into the truck
from the raised platform

5.4 Karoonda East Murray Council
The Karoonda landfill is located approximately 1 kilometre from the town.  The landfill is operated by a
contractor on behalf of the Council.  Karoonda landfill operates using the trench and fill method.
Material excavated from the trenches is a sandy soil and is used for covering the waste.

No permanent plant is based at the landfill site.  Council earthmoving plant is brought in as needed to
cover waste and to excavate new cells.  Consequently waste densities are expected to be low due to
lack of heavy compaction equipment.  Previously filled cells have been covered, graded and
landscaped.  The existing landfill has been operating for 12 years and is estimated to have 20 years of
life remaining at the current rate of utilisation.

The landfill is open to the public for 4 hours on Wednesdays and Sundays.  The contractor recycles
paper, cardboard, glass, scrap metal and whitegoods at the landfill depot.
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Figure 5.6 – Karoonda landfill active cell

Compliance
Siting

Karoonda landfill is located well away from main roads and residential development and complies with
the buffer distances required by the draft landfill guidelines.  The landfill is not located in the vicinity of
any watercourses and the depth to groundwater is such that the risk of contamination is low.

Classification

Karoonda landfill would be classified as a Medium landfill on the basis that its expected life would
result in the capacity exceeding 26,000 tonnes.  There has been no LEMP prepared and no lining or
leachate collection system is incorporated in the construction of  waste cells.  Previously completed
cells have been completely covered and landscaped, although there has been no surface grading
incorporated to shed water away from the filled areas.

Monitoring

No monitoring of groundwater, leachate generation or gas monitoring is undertaken.

Closure and post closure management

Council has not set aside funds for closure, post closure monitoring and management.

Safety

The general public is allowed to enter the disposal area and tip into the cells.  Safety is therefore an
issue of concern.
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5.5 Southern Mallee Council
Southern Mallee Council has operated landfill depots at Lameroo, Pinnaroo and Geranium.  Lameroo
is the main landfill depot and the method of operation is by cell excavation. A separate area is
reserved for green waste and timber, which is stockpiled and burnt.

Pinnaroo landfill is situated on an unmade road reserve.  Waste is deposited in excavated trenches
and covered infrequently. There is evidence of burning having occurred at Pinnaroo due to vandalism.

Geranium is the smallest landfill.  The method of operation is by cell excavation with covering
undertaken at infrequent intervals.  Separate areas are set aside for scrap metal and green waste.

Control of the Southern Mallee landfill depots has been difficult due to the fact that they are
unsupervised and unsecured. As such it is almost impossible to determine the volume of waste in
each landfill or rates of filling.

Southern Mallee Council has adopted a strategy to improve its waste management procedures.  It is
intended to close the Geranium and Pinnaroo landfill depots and replace them with transfer stations
that will be secured and supervised.  The Lameroo landfill site is almost filled to capacity and Council
intends to convert this site to a waste transfer station, which will receive all waste.  Land has been
purchased adjacent to the existing landfill and it is intended to develop a new landfill depot on this site.
Council is currently in the process of lodging a Development Application for approval and has
submitted its waste management plan and LEMP in support of the application.

The new waste transfer stations are proposed to be open one day during the week and for half a day
on weekends.  The landfill depot will not be open to the public.

At Lameroo a recycling centre has been developed and operated by Council and receives paper,
cardboard, bottles and cans.  A 14,000 litre waste oil storage tank is currently being installed at the
Lameroo Recycling Centre and a contract has been established to supply waste oil as boiler feed to
Dalriada Meat Company.

Compliance
Given that the Southern Mallee Council is in the process of implementing its new waste management
strategy, assessment of the existing landfills for compliance is not relevant.  However the following
comments apply to the proposed new landfill depot at Lameroo.

Siting

The proposed Lameroo landfill is located on rural land adjacent to the existing landfill site.  It is away
from the developed area of the town and is well screened from view.  There are no watercourses near
the site and the depth to groundwater is such that the risk of contamination is low.

Classification

The proposed Lameroo landfill is intended to be classified as Small.  The expected life is
approximately 10 years.  Being a Small landfill, there are no specific requirements for lining and
leachate collection systems.
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Operation

The proposed landfill is to be operated as excavated cells with a volume of approximately 7,200 cubic
metres.  In order to maximise the utilisation of the cells Council should consider utilising a compactor
or roller to achieve optimum waste density.

Closure and post closure management

Council has not set aside funds for closure and post closure monitoring and management in the past
but should implement a financial plan for this purpose.  Given that three landfills are to be closed,
Council will need to prepare closure plans to ensure that all environmental standards are achieved
and ongoing costs

Safety

Public access into the proposed landfill will not be permitted.

5.6 Coorong Council
5.6.1 Landfill depots

Landfill depots are situated at Tailem Bend, Meningie and Coonalpyn. All landfill depots are secured
and supervised when open.

Tailem Bend landfill
Tailem Bend is the main landfill and receives waste from the household waste collection service, the
waste transfer stations and the general public.  Hours of operation are Sundays and Wednesdays
from 10:00am to 4:00pm.

The landfill is located 4 kilometres north of the Tailem Bend town and operates using a cell
methodology.  No plant is permanently located at the landfill depot and Council earthmoving plant is
used as required for covering and excavating new cells.  No compaction equipment is used and
consequently waste densities are expected to be low.

Recycling of scrap metal, white goods, car batteries, plastic chemical containers, waste oil and green
waste is undertaken.  Council estimates the total annual weight of waste deposited at Tailem Bend
landfill to be 1,300 tonnes and it is estimated to have a life of at least 50 years at current rates of
filling.

Murray & Mallee Region Waste Management Plan
J:\2005\40043105.00\Reports\Design Phase\2004cma report.doc
Revision A   February 2006 Page 36



Figure 5.7 – Tailem Bend landfill

Meningie landfill
Meningie landfill is located 2 kilometres east of the town of Meningie.  It receives waste from the
general public.  Hours of operation are Sundays and Wednesdays from 10:00am to 4:00pm.

Meningie landfill is a layered filling operation of an existing depressed area.  Due to the presence of
groundwater at shallow depth, excavation of the site to raise filling is not possible.  Cover material is
raised from a pit on the outskirts of Meningie and transported into the landfill site.

No plant is permanently located at the landfill depot and Council earthmoving plant is used as required
for covering.  No compaction equipment is used and consequently waste densities are expected to be
low.

Figure 5.8 – Meningie landfill
Intensive recycling is undertaken at the Meningie landfill and includes paper, cardboard, glass,
plastics, green waste, car batteries, whitegoods and scrap metal.  Meningie landfill has a remaining
life of 18 months after which time it is intended to be closed and converted to a transfer station.
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Figure 5.9 – Portion of the recycling facilities at Meningie landfill

Coonalpyn landfill
Coonalpyn landfill is a trench and fill operation located approximately 3.5 kilometres north of the
Coonalpyn township.  It receives waste from the local surrounding community only and has an
estimated remaining life of 25 years at the current rate of usage, which is minimal.

Hours of operation are Sundays and Wednesdays from 10:00am to 4:00pm.

Figure 5.10 – Coonalpyn landfill
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Compliance
Siting

Tailem Bend landfill is located well away from main roads and residential development and complies
with the buffer distances required by the draft landfill guidelines.  It is well screened with native
vegetation.  The landfill is not located in the vicinity of any watercourses and the depth to groundwater
is such that the risk of contamination is low.

Meningie landfill also sited away from main roads and the developed area of the town.  However due
to high groundwater levels in the area the site is not considered appropriate.

Coonalpyn landfill is sited away from residential development and off the main road.  Surface water
and groundwater are not present and the risk of contamination of water resources is low.

Classification

Tailem Bend landfill is classified as Large based on its capacity and probable lifespan.  Meningie
would be a Medium landfill and Coonalpyn Small.  None of the landfills are lined or operate in
accordance with a LEMP.  However, a LEMP is being prepared for Tailem Bend for the construction
and operation of the next cell.

Monitoring

Groundwater is monitored from existing bores in the near vicinity of each landfill.  Depth to
groundwater is 18 metres at Coonalpyn, 20 metres at Tailem Bend and 1.5 metres at Meningie.

No leachate or gas monitoring is undertaken at any of the landfills.

Closure and post closure management

Council has not set aside funds for closure, post closure monitoring and management.  In view of the
imminent closure of the Meningie landfill, Council will need to prepare closure plans to ensure that all
environmental standards are achieved and ongoing costs adequately covered.

Safety

The general public is allowed to enter the disposal area at each landfill and tip into the cells.  Safety is
therefore an issue of concern.

5.6.2 Transfer stations

Coorong Council operates waste transfer stations at Tintinara, Jabuk and Yumali.  These are
essentially bin banks with 140 litre MGBs provided for recyclables and waste.  Areas are set aside for
scrap metal and hard waste items.  The bin banks are serviced by Council as part of its weekly
garbage collection service.  Transfer stations are securely fenced and open to the public for 3 hours
per week (Jabuk and Yumali) and 4 hours on 2 days per week at Tintinara.
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Figure 5.11 – Typical transfer station in Coorong Council District

5.7 Renmark Paringa Council
Landill depots are located at Renmark and Lyrup.  Renmark is the main landfill receiving waste from
the Council’s household waste collection service and from local residents and industries.  Lyrup is a
small facility for local use only.  There are no restrictions on use of either landfill.
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Renmark landfill
Renmark landfill covers a large area and has a separate tipping area for the household waste
collection vehicles and trucks and another for the general public.  There is also an area for the
disposal of biosolids from the town septic tanks.

Waste is deposited in layers against a solid face and cover material consisting of a sandy clay is
raised from elsewhere within site.  At current rates of filling the Renmark landfill has an expected life of
approximately 50 years.  No plant is permanently located at the landfill depot and Council earthmoving
plant is used as required for covering.  No compaction equipment is used and consequently waste
densities are expected to be low.

Hours of operation are 1:00pm to 4:00 pm on four days per week and 9:00 am to 4:00pm on Sundays.
Recycling of timber, scrap metal, plastic chemical containers and waste oil is undertaken.  The landfill
is operated by a contractor.

Problem issues raised by Council are the inability to receive tyres at the landfill and disposal of
permapine posts.  Large quantities of permapine posts are replaced each year by grape growers and
due to the copper chrome arsenate content, burying in a landfill is not recommended.  Consequently
growers tend to stockpile old posts on their properties and often the stockpiles are burnt leaving a
hazardous residue

Figure 5.12 – Renmark landfill active tipping face

Lyrup landfill
Lyrup landfill is a trench type operation and is open to the public for 3 hours on Sundays only.  It is
fenced and secured. No recycling is undertaken.
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Figure 5.13 – Lyrup landfill

Compliance
Siting

Renmark landfill is sited away from the built up area of the town and away from main roads.  A sealed
internal road provides access to the landfill.  The site is located within the specified preclusion zone
from the Renmark airport although no problems have been recorded due to birds.

Lyrup landfill is well sited in a remote location away from main roads and screened from view.

Classification

Based on the current utilisation and expected life Renmark landfill is classified as Large.  Lyrup is a
Small landfill.  Neither landfill has an approved LEMP, and cells are not lined and do not incorporate
leachate collection systems.

Monitoring

No monitoring of groundwater, leachate generation or gas monitoring is undertaken.

Closure and post closure management

Council has not set aside funds for closure or post closure monitoring and management.

Safety

The general public is allowed to enter the disposal area at both landfills and tip into the cells.  Safety is
therefore an issue of concern.
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5.8 Loxton Waikerie Council
Loxton Waikerie Council operates landfills at Loxton, Waikerie and at Moorook.  In addition there are
small unsupervised and unsecured landfills at Alawoona, Merribah and Paruna.  There are also
transfer stations at Sunlands and at Taplin.

5.8.1 Landfills

Loxton landfill
Loxton landfill is owned and operated by the Council and receives waste from the Loxton household
waste collection service and from residents and industries in the Loxton region.  Waste from the Taplin
transfer station is also deposited at Loxton landfill.  The landfill is open to the public 7 days per week
between the hours of 9:00am and 4:00pm.

Loxton landfill operates by the excavated cell method.  Material excavated from the cells is used as
cover for the waste. The estimated life remaining at current utilisation rates is 5 years.  It is estimated
that approximately 8,000 tonnes of waste is received at Loxton each year.  No permanent earthmoving
plant is based at Loxton landfill.  Council plant is used as and when required for covering waste and
excavating cells.  Consequently waste densities are expected to be low.

Gate fees are structured to encourage segregation of waste from recyclable materials.  Recycling is
undertaken and materials recovered include paper, cardboard, glass, cans, plastics, batteries, scrap
metal and green waste which is chipped and stockpiled for reuse.  Discarded polyethylene irrigation
pipe is stockpiled and markets are currently being sought for this product.  Chemical containers are
collected through the Drum Muster program and waste oil is also collected.  Loxton landfill is licensed
to accept asbestos waste.

Figure 5.14 – Loxton landfill
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Figure 5.15 –Polyethylene irrigation pipe stockpiled at Loxton landfill

Waikerie landfill
Waikerie landfill is Council operated and receives waste from the Waikerie household waste collection
service and from residents and industries in the Waikerie region.  Waste from the Sunlands transfer
station is also deposited at Waikerie.

Waikerie landfill is open to the public 7 days a week between the hours of 12:30pm and 4:30pm.

Waikerie landfill operates by the excavated cell method.  Material excavated from the cells is used as
cover for the waste. The estimated life remaining at current utilisation rates is 15 years.  It is estimated
that approximately 6,000 tonnes of waste is received at Waikerie landfill each year.  No permanent
earthmoving plant is based at Waikerie landfill.  Council plant is used as and when required for
covering waste and excavating cells.  Consequently waste densities are expected to be low.

Gate fees are structured to encourage segregation of waste from recyclable materials.  Recycling is
undertaken and materials recovered include paper, cardboard, glass, cans, plastics, batteries, and
scrap metal.

Chemical containers are collected through the Drum Muster program and waste oil is also collected.
Waikerie landfill is licensed to accept asbestos waste.
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Figure 5.16 – Waikerie landfill showing chemical containers collected through the Drum Muster
program.

Moorook landfill
Moorook landfill is open on Saturdays between 10:00 am and 2:00 pm and receives waste from the
surrounding local area.  No fees are charged and approximately 2,000 tonnes of waste per year are
received.

Moorook is a trench and fill operation.  Covering is carried out as required and waste densities are
generally low due to the absence of compaction equipment.  At current rates of utilisation Moorook
landfill is expected to have 5 years remaining life.
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Figure 5.17 – Moorook landfill

Other landfills
Landfills at Alawoona, Merribah and Paruna are unsupervised and used mainly by local residents only.
They are generally small trench and fill operations and are open at all times.

Compliance
Siting

Loxton landfill is situated on the outskirts of the town and is surrounded by Orange orchards.  It is well
screened from view and appropriate buffer distances from neighbouring properties are in place.
Waikerie landfill is also well sited clear of built up areas and main roads.  Moorook landfill is also
situated away from main roads but is not effectively screened from view.

Classification

Based on the remaining life of the landfills, Loxton and Waikerie are classified as Large, Moorook
Medium and the other landfills Small.  No LEMPs are in place for any of the landfills. No lining of
waste cells or leachate collection systems are provided.

Closure and post closure management

Council has not set aside funds for closure and post closure monitoring and management.

Monitoring

A groundwater monitoring program is carried out at Waikerie landfill.  No monitoring is undertaken at
the other landfills.

Safety

The general public is allowed to enter the disposal area at all three landfills and tip into the cells.
Safety is therefore an issue of concern.

5.8.2 Transfer stations

Transfer stations are provided at Sunlands and Taplin.  These consist of 3 cubic metre capacity bulk
bins which are picked up weekly from Sunlands and fortnightly from Taplin.

Sunlands is in a secure location and is open on Sundays between 12:30 pm and 4:30 pm.  Taplin is
unsecured and unsupervised and open at all times.

5.9 Berri Barmera Council
A landfill depot is operated at Monash by a contractor on behalf of Council.  Waste is received from
the Council household waste collection service, the general public and local industries.

Monash landfill is almost completely filled and is estimated to have less than 3 year’s life remaining at
the current level of operation. During the inspection it was noted that waste was deposited in deep
excavations with considerable exposed waste present.  Stormwater ponding was evident in some of
the excavations and was in contact with the waste.
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The method of operation is by excavation of cells and raising cover material consisting of sandy clay
from within the landfill site.  Earthmoving equipment is not based permanently at the site and it
appears that rubber tyred or track based equipment is used when required.  Compaction of the waste
is not undertaken with a compactor and the waste density is therefore low.

Recycling is undertaken at the landfill.  Materials recycled included scrap metal, paper, cardboard,
glass, cans, batteries and chemical containers.  The landfill is open to the public between 8:00 am and
4:00 pm Tuesday to Sunday each week.

The landfill is not licensed to accept asbestos, permapine posts or tyres.

Figure 5.18 - Monash landfill

Compliance
Siting

Monash landfill is well screened from view and surrounded by natural bushland.  It is sufficiently
remote from main roads and nearby development.  There are no surface watercourses in the vicinity
of the landfill.

Classification

Due to its size and period of operation the landfill is classified as Large.  No LEMP has been
developed for the landfill, and no lining of waste cells or leachate collection is undertaken. Monitoring
for leachate and landfill gas is not undertaken and no groundwater monitoring is carried out.

Closure and post closure management

Council has not set aside funds for closure and post closure monitoring and management.  Due to the
limited life remaining of the Monash landfill, Council will need to prepare closure plans to ensure that
all environmental standards are achieved and ongoing costs adequately covered.
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Safety

The general public is allowed to enter the disposal area at the landfill and tip into the cells.  Safety is
therefore an issue of concern.

Murray & Mallee Region Waste Management Plan
J:\2005\40043105.00\Reports\Design Phase\2004cma report.doc
Revision A   February 2006 Page 48



6.0 Future Demands
6.1 Waste collection
Currently, all Councils in the region provide a weekly waste collection service to most of their residents
in 240 litre or 140 litre mobile garbage bins.  Murray Bridge and Berri Barmera Councils provide a
service to all residents within their areas.  The other Councils provide a service to township residents
only or to township and rural residents who reside on the route taken by the garbage collection
vehicle.

To compensate for the imbalance in service provision between rural and township residents, Councils
provide a number of small transfer stations or landfills for use by rural residents.  In the main these
facilities are either unsupervised and unsecured or open only for a few hours per week.  They are
costly to maintain, create environmental problems and provide a less than effective service for
residents.  To bring these facilities up to an acceptable level of management will add considerably to
Council’s costs.

Future growth will be concentrated in the larger towns of Murray Bridge, Renmark, Berri and Loxton.
Murray Bridge is likely to experience a net increase in population due to its proximity to the Adelaide
metropolitan area and demand for housing.  However, development in the Riverland towns is
expected to occur mainly as a result of rural residents leaving their farms and moving into the towns,
therefore not resulting in overall population increases.  In the other Council districts populations will
tend to remain static or decline.

Tourism is a growth industry along the River Murray, attracting houseboats, holiday home or shack
development, River cruise boats and recreational activities such as camping, picnicking and water
skiing.  The impact of tourism on waste generation and collection is likely to be greatest in Mid Murray
Council and in the Rural City of Murray Bridge.  To a lesser extent, there will also be an impact on the
Riverland Councils and in Coorong Council at Tailem Bend, East Wellington and Meningie.

Shacks or holiday homes present a unique waste management problem in that they are normally only
occupied on weekends and during holiday periods.  This creates peak demand periods for waste
collection at times which do not normally coincide with a normal household waste collection service
timetable.  Councils are therefore obligated to provide a special weekend service for the benefit of
these residents or, as is practised by Mid Murray Council, provide bin collection points where residents
can leave their waste bins at the end of each weekend for Council to collect in conjunction with its
regular garbage collection service.  Bin collection points are open to abuse and can also attract
rubbish dumping by non-residents or by those seeking to avoid paying a rubbish dumping fee at a
licensed landfill or transfer station, as well as other problems such as vermin, wind-blown litter, and the
risk of other pollution.

With freeholding of shacks progressively occurring along the River, more substantial dwellings are
being established and becoming permanent homes.  Residents are then demanding an increase in
services and expect a household waste collection service to be provided.

Houseboating is a popular form of recreational activity along the River Murray.  There has been a
steady growth in the number and size of houseboats operating on the River, some capable of
accommodating up to 12 people at a time.  Waste disposal becomes a significant issue and waste
drop off points are provided in conjunction with sewage pump out stations at intervals along the River.

River cruise boats can take more than 100 passengers at a time and generally travel between Murray
Bridge and Morgan.  Waste is stored on board during the cruise and dropped off at a designated
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collection point when convenient.  Council or a contractor picks up the waste and takes it to the
nearest landfill.

Future demand scenarios for waste collection in the Region are expected to be as follows:

6.1.1 Rural City of Murray Bridge

Due to increasing development activity and expected population increase in the Rural City of Murray
Bridge there will be an increase in the quantity of waste collected.  Council expects the population to
increase from the current level of 16,500 to around 25,000 in 10 years time.  This equates to an
annual growth rate of 5%.  On the other hand, Australian Bureau of Statistics shows a current growth
of 1.4% and Planning SA forecasts a negative growth (decline) in population of -0.35% in ten years
time.  The projections by the Council are considered to be more realistic and are supported by the
current level of land development activity in Murray Bridge.  A 5% population increase corresponds to
an additional 6,950 tonnes of waste collected in ten years time or an additional 695 tonnes per year,
every year for the next 10 years.

6.1.2 Mid Murray Council

Town populations in Mid Murray Council are expected to increase slightly due to rural residents
shifting into Mannum and Morgan when they retire.  However, this will result in a corresponding
decrease in the rural population.  The proportion of permanent residents in shack communities will
increase as freeholding of titles occurs and provision of infrastructure improves.

It is expected that the quantity of waste collected will increase in the future due to a combination of
town growth, shacks becoming permanent dwellings, and the expectations of the community for a
District wide garbage collection service.  Waste from houseboats and River cruise boats is expected to
remain at a constant level.

Planning SA predicts a negative growth rate (decline) of -0.11% over the next ten years.  Australian
Bureau of Statistics data shows a current population growth of 0.32%.  The net overall effect is
expected to result in an increase in waste collected of 500 tonnes per year every year for the next 10
years, allowing for the closure of existing waste transfer stations.

6.1.3 Karoonda East Murray Council

Karoonda East Murray is currently experiencing a slightly negative growth of -0.29% and this is
expected to continue. Planning SA predicts a population decline of -0.005% in ten years time. Given
that the population of the District is only 1,204, this change will be insignificant in terms of waste
collected.

6.1.4 Southern Mallee Council

Southern Mallee Council is also experiencing a negative growth rate, which is expected to continue.
Planning SA predicts a negative growth of -0.08% in ten years.  Waste collected is therefore expected
to continue at current levels into the future.

6.1.5 Coorong Council

Coorong Council has indicated that some growth is expected in Tailem Bend and also in Meningie
where a new development incorporating a marina is currently being planned.  Current growth
according to ABS data is -0.39% and Planning SA predict future growth to be -0.20%.

It is expected that the decline in total population could incorporate a net migration out of the District as
well as rural residents moving into Tailem Bend and Meningie for retirement.  This could result in an
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increase in the amount of waste collected as only a limited collection service is provided to rural
residents.  Allowing for some future development in Tailem Bend and Meningie, it is expected that
waste collected could increase by 80 tonnes per year in the future.

6.1.6 Berri Barmera Council

Berri Barmera Council has experienced a negative growth of -0.18% and Planning SA predicts future
growth will be -0.06% in ten years time.  However, Council has advised that there is scope for 500
new allotments to be developed in Berri.  This could result in an additional 800 tonnes of waste
collected per year in ten years time.

6.1.7 Loxton Waikerie Council

Current growth statistics from ABS show that the District population is declining at a rate of -0.28%.
Planning SA predicts that the decline will be arrested in ten years time with a positive growth rate of
0.002% achievable.

Waste is collected from the two major towns of Loxton and Waikerie.  Consequently migration of rural
residents into the towns will result in increased waste being collected.  Council has indicated that
building activity has been strong in Loxton with approximately 100 new dwellings approved in the last
year.  Waikerie has had approximately 30 new dwellings approved although the demand is strong and
mainly restricted due to lack of appropriately zoned land.  It is not expected that this rate of growth will
be sustained every year over the next ten years, but a net growth in the township populations of 0.5%
per year is feasible.  This will equate to an additional 1,100 tonnes of waste being collected in ten
years time.

6.1.8 Renmark Paringa Council

Renmark Paringa is currently experiencing a population decline of -0.12%.  However, Planning SA
predicts a positive growth of 0.185% in ten years time.  Council has indicated that approximately 25
new dwellings were approved last year and there are currently proposals being considered for 130
new allotments.  Allowing for these developments to occur over a ten-year period will result in an
increase in the amount of waste collected by 300 tonnes per year.  Council may consider closing the
Lyrup landfill and extend the waste collection service to the Lyrup township.  This could potentially add
a further 200 tonnes of waste per year to the amount collected giving a total additional quantity of
waste collected in ten years of 500 tonnes.

6.2 Waste reduction
By implementing strategies to avoid, reuse and recycle waste materials, it should be possible to
achieve reductions in the quantity of waste disposed of to landfills.  South Australia’s Waste Strategy
sets a reduction target of 25% of waste to landfill by 2014.  We have assumed that the Murray and
Mallee Region will achieve this target.

6.3 Summary
Figure 6.1 summarises the waste disposal trends for the Region over the next ten years taking into
account future population growth, waste minimisation policies and other matters as described above.
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Figure 6.1:  Projected waste quantities for the region up to 2015.
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7.0 Waste Reduction
7.1 Current practices
All Councils in the region provide a weekly household waste collection service utilising mobile garbage
bins (MGBs) and robotic arm collection vehicles (RACVs).  These systems provide a convenient clean
and safe service for both residents and operators.  240 litre MGBs are large enough to meet the
weekly waste requirements of most households and no manual lifting is required in taking them to and
from the kerbside collection point.  They have close fitting lids that prevent entry for flies and other
vermin and can be washed periodically to maintain cleanliness and minimise odour.

RACV trucks require only one operator and lifting and replacement of the bins is carried out
mechanically thereby avoiding risk of injury to the operator.

The cost of household waste collection is included in the total Council rates bill paid by residents and
is not generally itemised separately.  Therefore the cost of providing the service is not readily obvious
to the ratepayer.  No financial incentives are provided to minimise waste generation.  Consequently
waste minimisation initiatives rely essentially on the environmental conscience of residents.  This may
be enhanced through provision of separate kerbside collection systems for recyclables or promoting
the use of drop off centres for recyclables, including green waste.

Southern Mallee, Karoonda East Murray and Coorong Councils have implemented separate kerbside
recycling collections.  However, only Coorong Council has incorporated a smaller sized waste bin (140
litre) as part of its waste minimisation strategy.  It can be argued that by providing a kerbside
recyclables collection without at the same time reducing the size of the waste container bin does not
encourage waste minimisation.  Studies have shown (BIEC Recycling Audit and Garbage Bin Analysis
June – Sept 1997) that an average household generates significantly more garbage if it is provided
with a large container (eg 240 Litre MGB) than if a smaller container is provided.  Consequently, by
allowing recyclables to be placed in a separate container, without reducing the size of the waste
container, more waste may ultimately be generated.

7.2 Waste minimisation options
Various methods and systems can be adopted to minimise the quantity of waste generated by
households and hence reduce the amount collected and disposed of to landfill.  Separation of waste
into recyclable and non recyclable components is a fundamental process that should be facilitated and
encouraged at a household level. Successful waste minimisation strategies incorporate educational,
promotional, facilitation and financial aspects.  Educational and promotional strategies will be
discussed in a later section of this report.  Facilitation and financial options are discussed below.

7.2.1 User pays service

If the annual cost of waste collection incurred by a Council is itemised as a separate charge on a rates
notice, residents will be directly aware of the impact of this service on their rates bill.  Councils can
provide options for residents to pay a reduced waste collection charge if less waste is presented at the
kerbside.  For example, residents may opt to use a 140 litre MGB in lieu of a 240 litre MGB and a
reduced waste charge or a rebate given as a reward for reducing waste.

An extension of this strategy would be to provide financial incentives for reducing the frequency of
collection.  In other words if a resident does not place a bin out for collection every week, a reduced
waste charge would apply.
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Keeping track of waste collected from individual properties will present some difficulties, but can be
simplified by incorporating a microchip on each waste bin.  Microchips can record data such as
frequency of bin collection, identification of property, and size of bin.

Implementation of such a service will require extensive publicity and public education.

7.2.2 Recycling

Diversion of recyclable materials form the waste stream can be achieved either by providing a
kerbside recycling collection service or drop off centres for recyclable materials, or a combination of
both.

The “Survey and Audit of Kerbside Waste and Recycling Practices and Recommended Kerbside
Service Standards” report prepared for the EPA by Waste Audit and Nolan – ITU in 2002,
recommends that drop off depots based on existing CDL depots are the most effective method of
recycling for rural and remote areas and for townships with a population below 1,000.

Kerbside collection systems incorporating dual crates for paper / cardboard and glass / metal
containers are the most cost effective method where there are less than 500 lifts per day.  However,
Occupational Health and Safety issues associated with manual handling of crates have resulted in the
use of crates being discouraged.  For greater than 500 lifts per day, 240 litre split bins or co-mingled
bins are the most effective.

Where kerbside recycling is introduced the optimum size waste bin is 140 litre.
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8.0 Recycling and Resource Recovery
8.1 Current resource recovery practices
Resource recovery and recycling in the Murray and Mallee Region have been limited to a few
enthusiastic Councils.  These communities have seen the value of recycling in terms that reach
beyond commercial viability.  The purpose of this chapter is to examine ways of extending recycling to
other LGAs in the region.

The wide variation in settlement characteristics within the region demands that solutions are tailored to
local situations – enabling the best combination of recycling schemes to be deployed across the
region.  The analysis presented in this chapter demonstrates that, for larger towns and sub-regions,
conventional kerbside collection services are satisfactory; for smaller settlements, a self- haul scheme
may provide greater cost effectiveness.

Resource recovery in the Region is facilitated through several container deposit depots (CDL).  These
depots are commercial enterprises initially set up to receive deposit containers from the public which
are sent to Adelaide for recycling.

Typical CDL items include glass bottles, aluminium cans, plastic bottles and liquid paperboard milk
containers.  A five cent deposit is redeemable for these items at CDL depots.  Depot operators are
reimbursed an amount equivalent to the deposit value plus a handling charge.

Most CDL depots also receive non-deposit recyclable materials such as paper, cardboard, and non
ferrous metals.  In the Murray Mallee Region the main CDL depots are shown in Table 8.1 below:

Murray Bridge Wallys Bottle Yard
Murray Bridge Recycling
Earlbee Pty Ltd

Berri Riverland Recyclers
Loxton Loxton Ice Works
Waikerie Bob Sampson
Renmark Renmark Recyclers
Mannum Mannum Recycling Centre
Blanchetown Blanchetown Recycling
Table 8.1 – Existing CDL depots

In addition to the above depots smaller CDL depots are located at Morgan, Barmera, Lameroo, and
Pinnaroo.

Councils currently undertaking kerbside recycling in the Region take the materials collected to MRFs
in the Adelaide metropolitan area for sorting and processing.

Recyclables received at landfill depots and transfer stations are taken to local CDL depots for
onselling.

Recycling of steel is carried out by Cape Divine Transport.  This company visits most of the landfills in
the region and loads stockpiled scrap steel into semi trailers and transports the material to Adelaide
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for processing.  The amount of steel recovered varies but ranges between 50 tonnes and 150 tonnes
per landfill per year.

8.2 Assessment of recycling and resource recovery options
Scope exists to reduce the quantity of waste currently being disposed to landfills in the region by
implementing new strategies for recycling and resource recovery and building on existing strategies
already in place.  It is crucial that new recycling strategies are thoroughly assessed and costed by
Councils before committing to a particular direction.  Failure to do so can lead to expensive failures
that do not meet the aims and intentions of Councils.

The following is an assessment of the most common recycling methods practised by local government
throughout Australia.  The methods are assessed in terms of their applicability to the Murray Mallee
Regional Councils.

8.3 Development of Options for Consideration
Two clear strategic pathways are feasible to achieve substantially increased resource recovery levels
in line with South Australia’s Waste Strategy 2005 – 2010.  The choice of pathway is most relevant at
the individual Council level or for sub-regional groupings of Councils:

• Municipal Services.
Introduction of Council-organized kerbside collection services for recyclable containers and paper,
and for garden waste.  The collection service could be supplemented by a small number of
appropriately located regional material recycling facilities (MRFs) and garden waste processing
facilities.

• Drop-off Service.
Further development of local, privately operated CDL drop off depots to enable depot operators to
receive (in addition to CDL containers) self-hauled materials such as paper/cardboard; non-CDL
containers; possibly garden waste depending on site suitability; and other valuable materials.  The
service may ultimately be expanded to receive materials currently under consideration by national
Environment Ministers for Extended Producer Responsibility (EPR) legislation.
This service would rely on voluntary transport by residents.

These pathways are relevant to initial consideration because they differ fundamentally in both the level
of investment required by Councils and the level of effort required by the public.  A critical
consideration is the strength of local attitudes to the trade-off between the pathways: i.e. increased
cost for provision of municipal services, versus the inconvenience inevitable in dropping recyclables
and possibly garden waste at expanded CDL depots.  Garden waste could alternatively be dropped
and processed at existing landfill sites or transfer stations.

The assessment of these pathway alternatives is complicated by the variations, across the region, in
township size and thus relative economies of scale and economic viability of recycling.  The relative
logistics costs in getting recyclate and compost to available markets adds to the complexity.

The options described below respond to variations in township size and regional proximity by
separating the tactical choices and providing a menu of resource recovery schemes from which
choices may be made according to local circumstances and preference.  Thus, the Regional Strategy
may feature a mix of recovery schemes complimented by matching MRF and processing
infrastructure, sized and deployed to serve optimized regional logistics.
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Option 1.  Municipal MGB Kerbside Recycling Service
• Council organized service with fortnightly collection of recyclable containers and paper, co-

mingled in a 240 litre MGB.
• Collection in RACV with direct haul to one of two regional MRFs.
• Main benefit: maximised recovery of valuable resources.
• Estimated recovery: around 18 percent of total domestic waste generated (see 8.6 Modelling

Assumptions).

Option 2.   Municipal Crate Kerbside Recycling Service
Note, that crate systems are not favoured by Zero Waste SA, though they remain in use in a moderate
number of Eastern States LGAs and towns.

• Council organized service with fortnightly collection of recyclable containers using dual 60 litre
crate system.

• Collection in rear load collection vehicle (RLCV) with direct haul to one of a number of small,
unsophisticated MRFs.

• Main benefit: maximized recovery of valuable resources; reduced transport cost.
• Estimated recovery: around 18 percent of total domestic waste generated (see 8.6 Modelling

Assumptions).

Option 3.  Municipal Kerbside Garden Waste Service
• Council organised service with monthly collection in a 240 litre MGB or in a 60 litre multiple crate

system (note that crate systems are not favoured by Zero Waste SA though they are widely used
for garden waste in Eastern States LGAs and towns).

• Collection in RLCV with direct haul to a garden waste processing facility at an existing or new
landfill.

• Main benefit: maximum recovery of important Greenhouse gas contributor for potentially valuable
uses.

• Estimated recovery: around 12 percent of total domestic waste generated (see 8.6 Modelling
Assumptions).

Option 4.  Self-Haul Dry Recyclables to Expanded CDL Depots
• Privately operated service with possible need for funding contribution by Local Council /

Government.
• Self-haul by residents to CDL depot using 60 litre crate.
• Main benefit: moderate recovery of valuable resources at modest cost.
• Estimated recovery: 12 percent of total waste generated (see 8.6 Modelling Assumptions).

Option 5.  Self-Haul Dry Recyclables to Expanded CDL Depots and Garden Waste to Closed
Landfills

• Privately operated service with probable need for funding contribution by Local Council /
Government.

• Recyclables self-haul by residents to CDL depot using Council supplied 60 litre crate or own
containers.

• Garden waste self-haul by residents to landfill or transfer station using council supplied 60 litre
crate or own containers.

• Main benefit: moderate recovery of a variety of resources and wastes of concern at moderate
cost.

• Estimated recovery: 18   percent of total waste generated, based on 12 percentage points of
containers and 6 percentage points of garden waste (see 8.6 Modelling Assumptions).

8.4 Assessment Methodology
The options or potential resource recovery schemes are assessed below in three complimentary ways:
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• A financial analysis of each option against a base case, tested for application to three differing
township sizes.

• A multi-criteria analysis (MCA) of: economic merits; social merits; environmental impacts; and
operational impacts.

• A discussion of merits and drawbacks of each option against the MCA criteria.

8.5 Financial Analysis
Municipal recycling services require provision of collection vehicles, MRFs, and garden waste
processing facilities.  These assets need to be provided in chunky units of capacity, and efficient cost
structures are reached when all relevant assets are working at operating capacity.  For example, if the
number of services required in a town or cluster of cooperating townships is substantially less than the
operating capacity of a single collection vehicle, then the level of inefficiency may result in
unacceptable collection costs.

This point is illustrated by the raw costs calculated for recyclate collection, processing and marketing
for Options 1 and 2 for each Council in the region (see Tables 8.1 and 8.2).  These tables show how
the variation in collection cost is critically dependent on vehicle utilisation.  When dedicated collection
vehicles are substantially underutilised, costs become prohibitive.  Capacity efficiencies can be
gained, and cost per service reduced, when nearby Councils share assets.  The trade-off, of course, is
additional unproductive running.

MRF capacity is also chunky, but innovative technology adaptation to suit the operating scale can
avert potential inefficiencies.  Thus a MRF with capacity to sort and consolidate recyclate from 10,000
services will be greatly less automated than one suitable for 100,000 services.  Similarly, MRFs in
small towns with only 1,000 services have been shown to be viable with fully manual sorting (eg,
Bellingen, Bega).  Economies of scale can be gained when nearby Councils share MRF capacity.  As
with collection, the trade-off is increased transfer cost.

A basic financial analysis is set out at Table 8.3.  The analysis here is based on collection vehicle
utilisation efficiency rates of around 70 percent or better, as attainable when the number of services
required coincides with vehicle capacity.  Waste management companies reckon on vehicle capacity
of around 150,000 services per year.  Thus, perfect efficiency is attained when a single vehicle is used
for fortnightly collections from 5,769 households.  Data available indicates that for three Councils in
the Region a reasonable efficiency level is available:

• Murray Bridge (two vehicles): 69 percent utilization
• Berri Barmera: 73 percent utilization
• Loxton Waikerie: 94 percent utilization.

As Table 8.3 shows, broadly acceptable recycling costs per household can be attained at these
efficiency levels (the collection costs are averaged over the three Councils, with the range being
around $3 (+ -).
When utilisation is down to 34 to 40 percent, as for Mid Murray, Coorong, Renmark Paringa, collection
costs increase by around $20 to $30 per year.

8.6 Sub-Regional Options
Several arrangements are available to build improved utilisation:

• Renmark Paringa could, with Loxton Waikerie, and Berri Barmera, establish a joint service
requiring only two collection vehicles instead of three when independently operated.

• Mid Murray could establish a joint service with Murray Bridge in a joint service requiring only two
vehicles instead of three when operating independently.
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• The Councils in the south could continue with present arrangements or consider Option 4, in
which recyclables are self-hauled to expanded CDL depots
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Table 8.1: - Collection Cost Model (Base Data) – Option 1

Murray Bridge Mid Murray
Karoonda East

Murray Southern Mallee Coorong Renmark Paringa Loxton Waikerie Berri Barmera Average Min Max
Service Recycling Recycling Recycling Recycling Recycling Recycling Recycling Recycling
Set-Out MGB MGB MGB MGB MGB MGB MGB MGB
Vehicle Side Load Side Load Side Load Side Load Side Load Side Load Side Load Side Load
Capacity 9.5 t 9.5 t 9.5 t 9.5 t 9.5 t 9.5 t 9.5 t 9.5 t
Services p.a. 26 26 26 26 26 26 26 26
Capital Cost -

 - vehicle 260,000$ 260,000$ 260,000$ 260,000$ 260,000$ 260,000$ 260,000$ 260,000$
 - container 50$ 50$ 50$ 50$ 50$ 50$ 50$ 50$

 - W.O. period 10 yrs 10 yrs 10 yrs 10 yrs 10 yrs 10 yrs 10 yrs 10 yrs

Operating Cost -
 - crew number 1 1 1 1 1 1 1 1

 - crew cost $ 60,000 p.a. $ 60,000 p.a. $ 60,000 p.a. $ 60,000 p.a. $ 60,000 p.a. $ 60,000 p.a. $ 60,000 p.a. $ 60,000 p.a.
 - km p.a. 8,000 18,000 3,000 10,000 10,000 8,000 13,000 10,000

 - fuel cost $ 1.50 per L $ 1.50 per L $ 1.50 per L $ 1.50 per L $ 1.50 per L $ 1.50 per L $ 1.50 per L $ 1.50 per L
 - fuel usage 25 L per 100 km 25 L per 100 km 25 L per 100 km 25 L per 100 km 25 L per 100 km 25 L per 100 km 25 L per 100 km 25 L per 100 km

 - maintenance 5% 5% 5% 5% 5% 5% 5% 5%

Vehicle cost p.a. $ 89,150 p.a. $ 93,088 p.a. $ 87,181 p.a. $ 89,938 p.a. $ 89,938 p.a. $ 89,150 p.a. $ 91,119 p.a. $ 89,938 p.a.
Av. vehicle service capacity p.a. 150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000

No. of services 8,000 1,953 218 780 2,000 2,329 5,416 4,200
No. of vehicles 2 1 1 1 1 1 1 1

Vehicle utilisation 69% 34% 4% 14% 35% 40% 94% 73%

Cost per service
 - collection 0.857$ 1.833$ 15.381$ 4.435$ 1.730$ 1.472$ 0.647$ 0.824$
 - container 0.192$ 0.192$ 0.192$ 0.192$ 0.192$ 0.192$ 0.192$ 0.192$

 - MRF process & selling 0.200$ 0.200$ 0.200$ 0.200$ 0.200$ 0.200$ 0.200$ 0.200$
 - Total 1.25$ 2.23$ 15.77$ 4.83$ 2.12$ 1.86$ 1.04$ 1.22$ 3.79$ 1.04$ 15.77$
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Table 8 2 - Collection Cost Model (Base Data) – Option 2

Murray Bridge Mid Murray
Karoonda East

Murray Southern Mallee Coorong Renmark Paringa Loxton Waikerie Berri Barmera Average Min Max
Service Recycling Recycling Recycling Recycling Recycling Recycling Recycling Recycling
Set-Out Crate Crate Crate Crate Crate Crate Crate Crate
Vehicle Rear Load Rear Load Rear Load Rear Load Rear Load Rear Load Rear Load Rear Load
Capacity 9.5 t 9.5 t 9.5 t 9.5 t 9.5 t 9.5 t 9.5 t 9.5 t
Services p.a. 26 26 26 26 26 26 26 26
Capital Cost -

 - vehicle 200,000$ 200,000$ 200,000$ 200,000$ 200,000$ 200,000$ 200,000$ 200,000$
 - container 15$ 15$ 15$ 15$ 15$ 15$ 15$ 15$

 - W.O. period 10 yrs 10 yrs 10 yrs 10 yrs 10 yrs 10 yrs 10 yrs 10 yrs

Operating Cost -
 - crew number 2 2 2 2 2 2 2 2

 - crew cost $ 60,000 p.a. $ 60,000 p.a. $ 60,000 p.a. $ 60,000 p.a. $ 60,000 p.a. $ 60,000 p.a. $ 60,000 p.a. $ 60,000 p.a.
 - km p.a. 8,000 18,000 3,000 10,000 10,000 8,000 13,000 10,000

 - fuel cost $ 1.50 per L $ 1.50 per L $ 1.50 per L $ 1.50 per L $ 1.50 per L $ 1.50 per L $ 1.50 per L $ 1.50 per L
 - fuel usage 15 L per 100 km 15 L per 100 km 15 L per 100 km 15 L per 100 km 15 L per 100 km 15 L per 100 km 15 L per 100 km 15 L per 100 km

 - maintenance 5% 5% 5% 5% 5% 5% 5% 5%

Vehicle cost p.a. $ 141,890 p.a. $ 144,253 p.a. $ 140,709 p.a. $ 142,363 p.a. $ 142,363 p.a. $ 141,890 p.a. $ 143,071 p.a. $ 142,363 p.a.
Av. Services per vehicle p.a. 150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000

No. of services 8,000 1,953 218 780 2,000 2,329 5,416 4,200
No. of vehicles 2 1 1 1 1 1 1 1

Vehicle utilisation 69% 34% 4% 14% 35% 40% 94% 73%

Cost per service
 - collection 1.364$ 2.841$ 24.825$ 7.020$ 2.738$ 2.343$ 1.016$ 1.304$
 - container 0.058$ 0.058$ 0.058$ 0.058$ 0.058$ 0.058$ 0.058$ 0.058$

 - MRF process & selling 0.200$ 0.200$ 0.200$ 0.200$ 0.200$ 0.200$ 0.200$ 0.200$
 - Total 1.62$ 3.10$ 25.08$ 7.28$ 3.00$ 2.60$ 1.27$ 1.56$ 5.69$ 1.27$ 25.08$
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Option 1 Option 2 Option 3 Option 4 Option 5

Recyclables Collection1 $20.80 $31.70 - - -

Recyclables Cartage $5.00 $1.50 $5.00 $0.75 $1.50

Recyclables MRF and
Market

$5.25 $5.25 - - -

CDL Depot - - - $5.00 $5.00

Garden Waste
Collection

- - $36.00 - -

Garden Waste
Processing

- - $4.00 - $4.00

Total $31.05 $38.47 $45.00 $5.75 $10.50
Table 8 3: - Estimated Annual Household Costs at Efficient Scale Operations

Note 1: Based on efficient collection utilisation as applicable to average of Murray Bridge, Berri
Barmera, Loxton Waikerie

8.7 Modelling Estimates and Assumptions
The following modelling data and assumptions have been developed from SA EPA Reports (including
Survey and audit of kerbside waste and recycling practices) supplemented by recovery and cost data
in use and constant development in the consulting practice.

Current domestic waste generated:  840 kg /hh / year.

Current garbage bin content:
Food 20%
Garden 20%
Recyclable containers (inc. CDL) 10%
Paper / cardboard 20%
Textiles   5%
Non-recyclable plastics, glass, metal 10%
Spoil 10%
Other   5%

Recycling Recovery rates:
The recovery yield estimated is based on NSW Department of Environment and Conservation “Getting
more from our recycling systems” 2004.  A modest yield only has been assumed, and allowance has
been made for the existence of CDL in SA, which diverts a proportion of containers away from the
household discard stream.

The above cited report concludes that crate systems result in the lowest contamination rates of all
recycling systems and achieve relatively high yields, similar to commingled MGB systems.  These
systems are eclipsed only by recycling systems that employ separate MGBs for paper and containers,
ie, the three bin system (not appropriate for MMLGA due to the existence of CDL).

Kerbside paper fortnightly collection –
60% of discards

100 kg / hh / yr

Kerbside containers fortnightly collection
–  60% of discards

50 kg / hh / yr

Kerbside garden waste monthly collection 100 kg / hh / yr
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– 60% of discards
Drop-off paper service – 40% of discards 67 kg /hh / yr
Drop-off container service – 40% of
discards

33 kg / hh / yr

The yield estimates are at the moderate end of recycling effectiveness – various Sydney and
Melbourne LGAs are achieving as high as 80% diversion rates using dual crate or co-mingled MGB
systems.

Little data are available about the success of recycling systems based exclusively on properly
organized and promoted self haul/drop-off arrangements.  Our observations of self-haul to designated
drop-off centres in small European towns indicate the scheme can be very successful.  The yields set
out below are considered realistic for an organized service of a kind not previously seen in Australia.

• Drop-off paper service – 40% of discards (67kg/hh/yr)
• Drop-off container service – 40% of discards (33kg/hh/yr)
• Drop-off garden waste service – 30% of discards (50kg/hh/yr)

Recycling Collection Costs:
(applicable for Murray Bridge, Berri Barmera, Loxton Waikerie)
Kerbside MGB fortnightly:
Efficient cost level at around 69% to 94% utilisation
= $0.92 to $0.68 per service x 26
= $23.92 to $17.68 / hh / yr
(av. = $20.80)

Kerbside crate fortnightly
Efficient cost level at around 69% to 94% utilisation
= $1.40 to $1.04 per service x 26
= $36.40 to $27.04 / hh / yr
(av. = $31.72)

Garden waste monthly:
Efficient cost $3.00 per service x 12
= $36.00 / hh / yr

Recyclables Containers:
MGB: $50 per bin
=$0.192 per service x 26
=$5.00 / hh / yr

Crates: $7.00 per pair
=$0.058 x 26
=$1.50 / hh / yr

Expanded CDL Depot Drop-off Fees:
Dry recyclables rate:  $50 per tonne
(at 100 kg / hh / yr = $5.00 / hh / yr)
CDL containers:  $0

MRF Processing and Marketing
Dry recyclables:  $35 per tonne
(at 150 kg / hh / yr = $0.20 / service or $5.25 / hh / yr)
CDL containers:  $0
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Processing at Landfill Sites:
Garden waste:  $40 per tonne (at 100kg/hh/yr = $4.00/hh/yr)

Collection Vehicle Running on Extended Haul
Truck and driver: $2.50/km (50 to 150km)

8.8 Multi Criteria Analysis of Resource Recovery Options
The relative broad-scale merits of the various options are described below and assessed against the
following criteria using a simple scoring system.

Economic Merits
Minimal cost to community
Controlled technology, contract and operating risks

Social Impacts
User convenience
User involvement in resource conservation initiative

Environment Impacts
Relative resource diversion (quantity of material)
Relative resource value (price and demand for end products)
Pollution reduction potential
Minimal vehicle kilometres travelled

Management and Operation
Ease of project delivery and operation
Public confidence in the initiative.

8.8.1 Multi Criteria Analysis Results

The Multi criteria analysis (MCA) results are set out at Table 8.4.  They indicate that all options are
broadly superior to the Base Case of continuing with recycling programs limited to a few locations.
The analysis tends to indicate that dry recycling programs have greater merit than garden waste
recycling.  However, this form of analysis is subjective and no firm ranking of options should be
concluded from the MCA alone.

8.8.2 Merits and Drawbacks of Each Option

Each option has specific merits and some drawbacks that warrant consideration and comparison.  The
option most suitable for a particular district or sub-region, will depend on a combination of local
preferences, human settlement features, natural circumstances, and economic activity.  The
discussion below explains the rationale behind the scoring of the options that form the menu of
resource recovery schemes.

Economic Merits – Minimal cost to community
In comparing the aggregate recycling costs of options, collection cost dominates at around $35 to $75
/ service / year depending on vehicle utilisation efficiency (above around 70% utilisation).  This points
to the merit of considering the self-haul pathway in circumstances where the scale efficiencies are not
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present at the local level, and operating scale cannot be adjusted to an efficient sub-regional level.
The self haul pathway is characterised by Options 4 and 5.

Where operating scale is viable, recycling collection using the RACV type vehicle with one-man
operation, and a single MGB for co-mingled recyclabes (Option 1) results in lower costs than the rear
load vehicle/dual crate system, which requires two operators (Option 2).  Despite this apparent
drawback, some LGAs with the best recycling performance in Australia prefer the crate system due to
reduced contamination rates and suitability for local conditions.

Economic Merits – Controlled technology, contract and operating risks
All options have roughly similar management risk profiles.  Risk levels are considered acceptable as
recycling technologies and contract conditions are well established.

Social Impacts – User convenience
Municipal collection systems provide a clearly more convenient basis for recycling than self-haul
systems.

Social Impacts – User involvement in resource conservation initiative
The self-haul activity required for Options 4 & 5 provide a personally rewarding basis for user
involvement in resource conservation.

Environmental impacts – Relative resource diversion
The kerbside collection system results in greater yield than self-haul.  The yield attained with the dual
crates system is similar to that attained with the single co-mingled MGB (though single MGB
contamination rates are usually higher).

Environmental impacts – Relative resource value
Highest resource value is attained from container and paper recycling, favouring options that
maximize recovery of these resources.

Environmental impacts – pollution reduction potential
Greatest potential for pollution reduction is attained through diversion from landfill of garden waste,
favouring options that maximize recovery of these resources.  An issue of importance is the availability
of garden waste throughout the region.  It is clear that only strongly urbanized towns would generate
sufficient feedstock scale to support a sophisticated processing service.  A serious consideration, in
relatively dry climates is the practice of garden waste avoidance, by in-situ mulching or composting.

Environmental impacts – Minimal vehicle kilometres travelled (VKT)
One penalty for increased separate collections is the inevitability of increased VKT.  This can
contribute to local and global pollution, noise and traffic congestion (in some urban settings).  The
impact is proportional to VKT in collecting recyclate – no attempt has been made to consider VKT
impacts in transporting recovered resources to markets.  The impact is clearly related to the distance
to markets situation rather than the characteristics of the option.

Management and operations – Ease of project delivery and operation
Both pathways and all options present some challenges in implementation.  The more conventional
kerbside collection schemes may offer the smoothest delivery basis.  However, the scope to further
develop CDL Depots as part of the self haul pathway is an important potential development.
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Public confidence in the initiative
All options have high community confidence, though conventional kerbside services appear to have
the edge.
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Table 8.4 - Multi Criteria Analysis Results for Resource Recovery Options

Evaluation
Weighting

Option 1 Option 2 Option 3 Option 4 Option 5 Base Case

Economic merits 30
 - Minimal cost to community (20) 3 3 3 4 3 5
 - Controlled technology,

contract and operating risks
(10) 3 3 3 3 2 4

Social Impacts 20
 - User convenience (15) 5 4 4 3 2 3
 - User involvement in resource

conservation initiative
(5) 2 2 1 4 5 1

Environmental Impacts 30
 - Relative resource diversion

(quantity of material)
(10) 3 3 2 2 3 1

 - Relative resource value (price
and demand for end products)

(10) 4 4 2 4 3 1

 - Pollution reduction potential (5) 2 2 3 2 3 1
 - Minimal VKT (vehicle kilometre

trips)
(5) 2 2 3 2 3 4

Management and Operations 20
 - Ease of project delivery and

operation
(10) 3 3 3 2 1 1

 - Public confidence in the
initiative

(10) 5 5 3 4 4 2

Aggregate Score (maximum
possible = 50)

32 31 27 30 29 23

Weighted Score (maximum
possible = 50)

35.4 33.0 28.5 31.5 27.5 26.5

Murray & Mallee Region Waste Management Plan
J:\2005\40043105.00\Reports\Design Phase\2004cma report.doc
Revision A   February 2006 Page 67



9.0 Alternative Waste Technology
9.1 Introduction
Over recent times, a new genre of solid waste management known as Alternative Waste Technology
(AWT) has developed.  It covers a group of technologies which treat waste by mechanical, biological
or thermal means or a combination thereof.  These systems seek to recover resources from the waste
stream (after removal of kerbside recyclables), reduce waste to landfill and accelerate the stabilisation
of that material which is landfilled.

No technology provides a complete solution to all situations.  Local factors including waste volume,
waste composition, markets, capacity to pay, landfill availability and community expectations will
greatly influence whether AWT is pursued and if so, which technology.

9.2 Genesis of AWT
AWT has its roots in Europe where it is driven by factors such as limited landfill availability, very high
landfill fees and “anti-landfill” government regulation.  A comparison between Europe and Australia
with regard to these and other factors is given at Table 9.1.  The comparison illustrates the significant
differences between European circumstances and those in Australia.

As a result, AWT is less attractive for Australia than Europe.  The main problem areas (for AWT) in
Australia are high land availability, high landfill availability, low landfill fees, low electricity prices and
low economies of scale (ie low populations spread over large areas).
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Table 9.1:  Australian Vs European Context

Australia Europe
Land Availability Plenty Scarce
Economies of Scale Low (small population, large areas) High, and therefore reduces unit costs
Landfill Fees $20 - $70 / tonne Up to A$250 / tonne
Regulation Less Higher, including influences such as:

• All MSW must be pre-treated prior to landfill
• Composted MSW must be landfilled (expect Spain)
• Only compost from segregated Greenwaste can be applied to land
• Mandated reduction of biodegradable waste to landfill of 35% beween

1995 & 2016
• Low allowable emission standards from facilities

Climate Warm Cold, and hence demand for heating and power is greater
Economy Less Industrialised More Industrialised, and hence greater market for power
Energy Prices Cheap High, 4 times that in Australia, and hence greater viability for power

producing technologies
Waste to Energy Opposed Accepted much more readily by green groups
Organics Source segregation Limited to date Well entrenched over a long period, better accepted and practiced,

multiple bins, low contamination
Soil Quality Poor – this is an opportunity for AWTs

which produce composts
Good – therefore less demand for compost products.
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Table 9.2 Types of advanced costs technologies.  (information taken from Waste Service NSW (now WSN Environmental Solutions) booklet “Your Easy
Guide to Waste Technologies”

Class Type Description Input Materials Outputs Treatment Method Where Used Advantages Disadvantages

Mechanical
Separation

Waste
Separation

These technologies use a
variety of physical
processes, such as
shredders, screens,
magnetic separators and
eddy current separators,
to separate mixed
municipal wastes.  The
aim is to recover specific
waste streams for further
processing and reduce
the amount going to
landfill.  They can be
located close to the waste
source thereby reducing
transportation of waste
and recovered materials.

Municipal waste Organic mass for
biological organic
processes (40-50% by
mass);

High calorific material
which can be treated
by incineration or other
thermal treatment, or
landfilled (20-30% by
mass);

Inert materials, such as
bricks, stones and
glass which are
landfilled, (about 10%
by mass); and

Metals, (about 5% by
mass), which can be
recycled.

Waste separation is usually
undertaken in two steps:  a
processing step where the mixed
waste is mechanically worked
and heated; and a separation
step where the processed waste
is segregated using screens, air
blowers, magnets and other
processes.

Germany, Italy,
Spain and other
European
countries

Particularly useful in
conjunction with
thermal or biological
technologies for
increased resource
recovery

Not a stand alone
system

Waste requires
further treatment
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Class Type Description Input Materials Outputs Treatment Method Where Used Advantages Disadvantages

Land
Application

Biological technologies all
involve the degradation of
green waste and bio-
solids into products that
can be used as garden
compost and to improve
soil quality, or into biogas
to be used as fuel.  There
are two main biological
approaches:  aerobic,
where decomposition
occurs in the presence of
air and heat is produced;
and anaerobic, where
decomposition occurs in
an air-tight vessel and the
gas produced is used for
fuel.  The technologies
are all mature and
produce good resource
recovery.

Agricultural
wastes

Sewage sludge

Gypsum

Specific organic
wastes including
grease trap
wastes

Soil improvement Minimal processing England,
Australia

Inexpensive

Good for the soil

Produces odours,
nutrient runoff

Limited types of
waste can be
processed

Biological
Technologies

Vermi-
composting

These technologies use
worms to consume
organic wastes.  Garden
waste is sometimes used
as a bulking agent.  The
product is high quality
compost suitable for soil
conditioning.

Sewage sludge

Food waste

Garden waste

Compost

Soil conditioner

Essentially the same technology
as a domestic-scale worm farm,
the organic matter is applied to a
bed of worms.  The run off is
screened and worm casts
collected.

Lismore and
Brisbane

Low cost

High resource
recovery

Well accepted

Simple mature
technology that can
be scaled up or
down

Treats limited
types of waste
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Class Type Description Input Materials Outputs Treatment Method Where Used Advantages Disadvantages

Open
Windrow
Composting

These technologies
involve decomposition of
organic wastes through
microbial activity under
open, aerobic conditions
for a six to twelve week
period.  The compost
product is stable and rich
in nutrients and organic
matter, and is suitable as
a soil conditioner.

Garden waste

Food i.e.waste

Sewage sludge

Compost; and

Soil conditioner

Organic waste is checked for
contaminants, ground and placed
into windrows.  The windrows are
machine-turned to maintain the
aerobic conditions.  Water, bio-
solids and other nutrient-rich
liquids may be added using
pumps and irrigation equipment
to maintain the moisture level.
The composted material is then
screened and blended into a
range of horticultural products.

Throughout the
world

Low cost

High resource
recovery

Well accepted

Simple mature
technologies

Produces odours

Limited types of
waste can be
treated

Quality of the
output can vary
with the quality of
the input.
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Class Type Description Input Materials Outputs Treatment Method Where Used Advantages Disadvantages

Enclosed
composting

Depending on the scale,
containers ranging from
small drums to large silos
are used to control the
atmosphere and moisture
and improve the speed
and temperature of
composting.  This
technology treats any of
the common organic
wastes to produce good
quality compost.

Mixed organic
waste, including
food and garden
waste

Other pre-
separated
residual waste

Compost;

Soil conditioner; and

High calorific material
for thermal processes
or landfill.

There are a variety of systems
available using this technology.
Some use a two-step process.
Composting is begun in drums or
boxes for one to twelve days
after which the material is
generally transferred to a
containment building to control
odours.  The composting process
is completed over some six to
twelve weeks, with turning every
few weeks.  A similar enclosed
composting scheme is “box
composting”, where initial
composting occurs in sealed
boxes to seven to twelve days.
The process includes forced air
and water spraying, followed by
static pile windrowing for three to
four months.  Tunnel composting
uses troughs with turning or air-
forced disturbance of the bed for
around three weeks to produce
compost of fairly advanced
maturity which needs little further
processing.

Europe,
Australia and
increasingly in
the US for
garden waste

Mature

Economical
technology

Output quality
varies with the
inputs

No energy
production

Limited types of
waste can be
treated
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Class Type Description Input Materials Outputs Treatment Method Where Used Advantages Disadvantages

Anaerobic
Digestion

These technologies break
down organic wasts by
microbial activity in the
absence of oxygen.  The
methane-rich gas
produced is suitable as
fuel for energy generation.
A digestate sludge is also
produced, which is
suitable for enriching
compost materials.  Input
preparation or source
separation is required to
ensure that waste is free
of non-organic
contamination.  The waste
may need further
treatment after digestion
to further break down the
residue.

Mixed organic
waste, including
food and garden
waste.

Biogas fuel/green
energy

Organic material for
compost

The overall process requires
three to four stages.  The first
involves mechanical processing
to separate recyclables.  This is
followed by one or two distinct
anaerobic decomposition phases.
During digestion, the two different
processes of acidification and
methanogenisis require different
temperatures and pH levels for
optimal process control.  Finally
an aerobic or other stabilising
process is usually required as the
anaerobic process does not
necessarily destroy all
pathogens.

Germany,
France, Italy,
Switzerland and
other European
countries

Good resource
recovery

Faster processing
times

Can not degrade
woody waste

The output
material needs
further processing
before it can be
used as a soil
conditioner

Uses large
amounts of water

Treats limited
waste types
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Class Type Description Input Materials Outputs Treatment Method Where Used Advantages Disadvantages

Mechanical
Biological
Treatment

All Mechanical Biological
Treatment (MBT)
combines the mechanical
sorting of waste with
some kind of biological
treatment.  This approach
offers the most flexibility in
types of waste processed,
and offers the highest
potential resource
recovery.  MBT systems
remove recyclables for
recycling and divert bulky
inert material to landfill
(some use a shredder so
the inert material can be
reused).  The remaining
organic waste is then
treated biologically to
make three products;
biogas for electricity
generation; compost for
soil improvements; and
solid recovered fuel,
which is the remainder
that has calorific value
that can be used as fuel
for power stations.

Municipal solid
waste

Sewage

Biosolids

Depending on the
system used, MBT
produces:

Recyclables

Compost

Electricity

Fuel which may be
used in conventional
coal power plants

Inert or partly-inert
material for landfill

Various technologies fit under the
MBT umbrella.  All involve
mechanical waste separation
(shredding and fractionation),
followed by a biological process
(aerobic or anaerobic).  Some
systems also incorporate some
forms of dry stabilisation
techniques to convert residual
waste to produce a fuel.

Europe, USA
and Australia

Highest potential
resource recover

Faster processing
times

Easy site selection
due to smaller sizes
required

Potentially handles a
variety of input
wastes

Low impact on local
environment

Many MBT
systems use
technology that is
still regarded as
experimental

Dependent on
market for
outputs

Output quality
usually varies
with inputs
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Class Type Description Input Materials Outputs Treatment Method Where Used Advantages Disadvantages

Thermal
Technologies

Waste to
energy

One of the more mature
technologies for dealing
with waste.  Heat and
steam for electricity
generation is produced
thorugh mass combustion
of the waste, which need
not be pre-sorted or
separated.  The outputs
can be used for local
heating and as a stable
source of electricity.

Municipal solid
waste

High calorific
specific wastes

Special wastes,
including clinical
waste

Hazardous
waste

Heat

Steam

Electricity

Waste needs little sorting or pre-
treatment.  Incineration involves
several stages – drying and pre-
heating the solid waste, emission
and combustion; and a burnout
and removal stage.  Solid
unburnable material is left as a
slag which is landfilled or
sometimes sorted by grain size
for recovery as aggregate.
Ferrous metals may be
recovered by magnet and
recycled.  Wash water is often
recycled for flue gas treatment.
Flue gas from combustion
contains water, combustion
gases, oxygen and nitrogen.  It
may need to be burned again to
ensure that any carbon monoxide
is converted to carbon dioxide.
Steam may be super-heated to
drive a turbine to generate
electricity.  Significantly pollution
control is necessary in
incineration because particulates
and dust, oxides of nitrogen, acid
gases and dioxins, furans,
polyaromatic hydrocarbons and
heavy metals may be generated
and dispersed through the air.

Worldwide Mature technology
that can deal with
volumes of mixed
waste in a small
area

The process is
somewhat
inefficient as not
all of the available
energy is
captured for
conversion to
electricity

Low resource
conservation

High cost

Some concerns
about air
pollution.
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Class Type Description Input Materials Outputs Treatment Method Where Used Advantages Disadvantages

Pyrolysis/

Gasification

These technologies are
not yet fully mature but
show promise.  They offer
less pollution and better
resource recovery than
conventional incineration.

Gasification offers
significantly higher energy
production than either
incineration or pyrolysis.
New combined
pyrolysis/gasification
systems have yet to be
proved.

In this group of
technologies, Municipal
Solid Waste is sorted into
metals, glass and plastics
that can be recycled
productively in separate
processes.  The
remaining waste materials
are heated in the absence
of oxygen to produce a
fuel gas (syngas).  The
pyrolysis oil or syngas can
in turn be used to power
industrial engines
producing electricity for
input to the grid, or as a
chemical feedstock.

Sewage sludge
Agricultural
wastes
Mixed organic
waste including
flood waste
garden waste
and paper pulp
Pre-separated
municipal waste

Syngas/green energy Gasification

Descriptions vary for different
specific technologies but the
basic process involves heating
carbon rich waste (bio-solids,
agricultural wastes, food and
garden waste, paper pulp and
pre-separated solid waste) in an
atmosphere with slightly reduced
oxygen concentration to a
temperature of around 1,0000C.
Most carbon is converted to a
gaseous form, Syngas, leaving
an inert residue from break down
of organic molecules.  Syngas is
rich in carbon monoxide,
hydrogen and some saturated
hydrocarbons (methane) and can
be used in internal combustion
engines to produce energy; in a
steam turbine or boiler; or as a
raw material resource to produce
methanol, hydrogen or methyl
acid.

Pyrolosis

Involves indirectly heating carbon
rich material.  Pre-sorted waste is
fed into a heated pyrolysis drum
or tube.  The aim is to achieve
thermal degradation of the
material at temperatures of

Pyrolysis and
Gasification
have been used
in Japan,
Germany,
Switzerland,
France and
Spain.

Pyrolysis/gasificatio
n are proven
effective treatments
for single waste
streams

Gasification
particularly is less
polluting and more
energy efficient than
conventional
incineration

Low resource
recovery

Less reliably used
for mixed
municipal waste

High cost

Some concerns
about air
pollution.
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Class Type Description Input Materials Outputs Treatment Method Where Used Advantages Disadvantages

Pyrolysis/

Gasification
(cont)

400- 8000C in the absence of
oxygen and under pressure,
resulting in the production of gas,
liquid and char.

Less volatile heavy metals
remain in char, while volatile
metals are captured by gas
cleaning systems and treated as
hazardous materials.  A liquid
remainder is produced consist in
g of a tar or oil stream containing
acetic acid, acetone, methanol
and complex oxygenated
hydrocarbons.  This may be
used, with additional processing,
as a synthetic fuel oil.  Useable
energy of some 200 to 400 kWh
per tonne of waste is generated
by pyrolysis.  A number of
pyrolysis plants are in operation,
mainly concentrating on
processing consistent waste
streams such as plastics or
biosolids.
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Class Type Description Input Materials Outputs Treatment Method Where Used Advantages Disadvantages

Landfill
Technologies

Convention
al Landfill

Wastes are placed in the
ground, compacted and
then covered.
Conventional landfill
technology has evolved
over time beyond simply
filling an excavated hole.
Landfills now use a liner
or a natural geological
barrier beneath the waste,
aimed at water protection,
and improved local
environmental amenity.
These barriers must
remain effective for a
considerable time after
the closure of the landfill –
perhaps as long as one
hundred year.  These
mature technologies
break down waste in a
manner that controls the
emission of gas, liquid
and odour.  As the
process of biodegradation
takes place methane and
carbon dioxide are
released, about half of
which may be captured
and used to generate
electricity.

Municipal solid
waste

Methane suitable for
electricity production

Conventional landfills consist of a
bottom liner:  one or more layers
of clay and/or a synthetic flexible
membrane aimed at preventing
liquid release to ground water.
Pipes are then laid above the
bottom liner to capture
contaminated water and other
liquids (leachate) which is
conveyed to a wastewater
treatment plant for treatment with
any solids removed and
landfilled.  When filled a cover is
built of several sloped layers
including a clay or membrane
liner, a permeable layer of sandy
or gravely soil, and topsoil in
which vegetation can take root to
stabilise the underlying layers of
the cover.  This prevents rain
from intruding, promotes runoff,
and reduces water and air
emissions.  can be used for inert
waste such as construction and
demolition waste and pre-treated
waste. Often the methane and
carbon dioxide generated as
waste decomposes is collected,
usually by a piped collection
system.

Worldwide Landfill is a low-cost,
mature technology
that is useful for
most waste streams

Poor resource
conservation

Gas emissions
and leachate
require
management

Long lifetime and
high land
consumption
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Class Type Description Input Materials Outputs Treatment Method Where Used Advantages Disadvantages

Convention
al Landfill
(cont)

This gas may be burnt either in
flares or in engines that recover
useable energy.  The combustion
process can also destroy
chlorinated and fluorinated
hydrocarbons that are present in
landfill gas.  Some landfills differ
in that every attempt is made to
keep the waste dry so as to
inhibit anaerobic decomposition
processes.  By keeping the waste
dry, leachate and gas generation
is delayed, reduced or even
eliminated.  The technology,
therefore, is aimed at providing a
secure long-term depository for
solid waste.  Dry waste landfills
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Class Type Description Input Materials Outputs Treatment Method Where Used Advantages Disadvantages

Bioreactor
Landfill

In these landfills, the rate
of decomposition is
accelerated by
recirculation of leachate,
addition of other water
and, in some cases,
addition of sewage
sludge.  The process aims
to improve gas production
and electricity generation,
and significantly reduce
the decomposition time.

Municipal solid
waste

Methane suitable for
electricity production

The process differs from a
normal landfill in that the leachate
is recycled through the waste to
speed up the rate of
decomposition.  Additional
external water (usually low
quality) is needed for optimum
biological activity. Liquids
injection rates require careful
management as waste changes
during initial compaction and
subsequent settlement.

Settlement of waste occurs in
three stages.  First, there is rapid
settlement in response to applied
load as further waste and
capping materials are placed
above.  AS the waste rearranges
it continues to settle, and finally
there is biodegradation (with
mass loss) and the removal of
gas and leachate.

Much of the current research and
development work is geared to
developing cost-effective
operating protocols to manage
the large quantities of liquids
required for recirculation and
flushing.

More rapid
stabilisation of waste

Controllable and
increased short-term
gas yields

Better leachate
control than
conventional landfill

Limited potential
site selection

Requires high
standard of
design and
control

Poor resource
conservation

Environmental
risks from gas
emission and
leachate

Long-lifetime and
high land
consumption

Still considered
experimental
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9.3 Types of AWT

Table 9.2 summarises the characteristics of the broad types of AWT.  The information in
the table has been taken largely from the booklet “Your Easy Guide to Waste
Technologies” by Waste Service NSW (now trading as WSN Environmental Solutions).

9.4 AWT in Australia

To date, AWT for municipal solid waste in Australia has proved difficult:

• Australia’s only large scale waste incinerator at Waverley / Woolarah in Sydney
closed in the mid 1990s largely over pollution concerns.

• Brightstar’s (a division of Energy Developments Ltd) Solid Waste Energy and
Recycling Facility (SWERF), a gasification process, at Wollongong ceased operation
in 2003 after commissioning began in 2001.

• The Bedminster mechanical biological treatment plants at Port Stephens, Cairns and
Perth reportedly continue to struggle with output compost quality.  The Atlas plant in
Perth which uses similar processes also struggles with compost quality.

• The Global Renewables Limited UR3R plant at Eastern Creek in Sydney is
understood to be still in the commissioning phase and no comment can yet be made
on its performance.

9.5 Discussion

If a key success faction with respect to AWT for municipal solid waste is defined as
diversion of significant quantities of material from landfill to markets for beneficial use, then
most if not all facilities worldwide would not be judged successful to date.  Even if it were
successful, its cost ($100/tonne plus) is well above that for high standard landfill in
Australia.  In regional areas with very low populations spread over large areas, the cost of
AWT for treatment of MSW would be much higher again.

A number of AWT processes produce energy which, providing circumstances are right is a
significant benefit.  These circumstances include sufficient quantity of waste, access to
existing electricity infrastructure and electricity prices.

Despite perceptions in Australia, the majority of non-incinerator AWT treatment of MSW in
Europe is for the pre-treatment of waste prior to it being land filled.  Such partial
stabilisation is required by government regulation and is intended to reduce volumes and
shorten the biological life of the landfill.  Little appreciated in Australia is that the European
AWT facilities which are achieving diversion of significant quantities of material for
beneficial use are not treating MSW, rather they are treating source-separated organics.
This is a clean input waste stream with obvious advantages for output product quality.

Given its high cost and lack of success to date at actual diversion of products to beneficial
re-use, AWT of MSW is not recommended for application in the MMLGA area.
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10.0 Waste Disposal
10.1 Cost drivers
Existing waste disposal facilities throughout the region are described in Section 5 of this
report.  The true cost of operating landfill depots can be calculated by considering all of the
costs over the life of the landfill.  Costs to be considered include:

• Land purchase
• Design
• Establishment
• Liner
• Leachate collection system
• Fire and safety systems
• Management systems
• Plant and equipment
• Operations
• Site rehabilitation
• Annual monitoring
• Post closure operations
• Post closure monitoring

Generally it is found that Councils do not include all of the above cost drivers in their
accounting, and tend to focus on the direct annual operating costs.  Gate fees are set to
offset or recover costs, but do not reflect the annualised whole of life costs.
Consequently, Councils may find that they are faced with high unexpected costs at various
stages throughout the life of a landfill.  These costs may be associated with:

• The need to acquire land to enable expansion of a landfill site area or to purchase a
new site.

• Replacement of depreciated items.  This includes not only plant and equipment, but
fencing, internal roads, water supply systems (tanks and pipelines), and amenities.

• Capping and rehabilitation of completed cells
• Closure and post closure monitoring which should extend for a period of 25 years after

the closure of the landfill.

All of the above costs can be calculated and annualised to determine the true cost of
operating a landfill depot.  These costs will provide an indicator for setting waste disposal
fees.

10.2 Cost model
A cost model that captures all of the costs associated with operating a landfill was
developed by Maunsell for the EPA and provides a convenient means of calculating and
comparing landfill costs.  The model requires the user to input the following parameters:

• landfill area
• estimated volume or capacity
• annual waste intake
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• number of stages
• compaction density
• waste to cover ratio
• post closure monitoring and management period
• interest rate for loans and investments.

Using this information the model calculates the expected life of the landfill and costs are
amortised over this period.

The landfill cost model has been applied to the landfills in the Murray and Mallee region.
Detailed outputs of the modelling are provided in Appendix A.

10.3 Landfill operating costs
Table 10.1 provides a summary of the estimated annualised costs for a selection of
existing landfills in the Region calculated using the landfill cost model.

Council Landfill Annualised cost
per tonne

Murray Bridge Brinkley Road $89
Cambrai $94Mid Murray
Morgan $160

Karoonda East
Murray

Karoonda $212

Southern Mallee Lameroo $188
Coorong Tailem Bend $124
Renmark Paringa Renmark $116
Loxton Waikerie Loxton $104

Waikerie $103
Table 10.1: - Estimated current costs of disposal to landfill

The high unit costs are typical of landfills where low volumes of waste are received but
infrastructure establishment costs are high.

The main cost drivers of establishing and operating landfills can be seen from the break
down of costs in Table 10.2.  These percentages are averaged over several of the landfills
modelled.

Component Per centage of total
cost

Site purchase 1.20%
Site design 1.00%
Site establishment 15.40%
Liner 12.40%
Leachate systems 9.40%
Fire and safety systems 1.10%
Management systems 0.80%
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Equipment purchase and / or lease 15.10%
Operations 24.70%
Site rehabilitation 16.45
Annual monitoring 2.40%
Post closure operations 0.05%
Post closure monitoring 0.05%
Table 10.2: - Relative costs of each landfill component

10.4 Regional strategy
Further modelling of scenarios involving the establishment of regional landfill depots
complemented by waste transfer stations in townships has also been undertaken.  This
model enables a comparison between continuing with the existing landfills in each District
and taking advantage of the economies of scale generated through operating large
landfills.

Landfill costs can be optimised by increasing the quantity of waste received and thereby
achieving lower unit costs as fixed costs can be spread over a greater volume or mass.
However, the reduced landfill costs will be offset to some extent by the additional cost of
establishing transfer stations and the additional cost of transporting waste over greater
distances.

The relationship between landfill costs and annual tonnage received are shown in Figure
10.1.  Figure 10.1 also shows the added cost of transporting waste.  The combined graphs
support that landfill depots should be located close to large population centres in order to
reduce the effect of transport costs.  Large population centres in the Murray Mallee Region
are at Murray Bridge and in the Riverland.

Figure 10.1: - Annual costs of landfill operation including transport costs

Due to the large area of the Murray and Mallee region and small population centres a
regional scenario based on the establishment of two landfill depots has been proposed.
The landfills are located at Brinkley Road Murray Bridge and Moorook (Riverland) in this
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scenario.  Each landfill would receive approximately 28,000 tonnes of waste per annum.
The maximum haulage distance involved is approximately 160 km.  The regional scenario
is illustrated in Figure 10.2.

 Figure 10.2: - Regional landfill strategy

Figure 10.2 shows the regional waste management scenario diagrammatically.  The
locations of regional landfill sites may be varied but should be limited to two sites and be
located so as to optimise travel distances, particularly from the larger population centres.
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The comparative costs for each Council based on providing and operating the waste
transfer stations, transporting waste, and development and operation of regional landfills in
compliance with the draft landfill guidelines is shown in Table 10.3.

Annual CostCouncil Transfer
station operating Direct haul Disposal Total cost

per tonne
Lameroo $70,000
Pinnaroo $75,000

Southern
Mallee

Geranium $21,000

$64,000 $72,000 $230

Karoonda
East
Murray

Karoonda $56,000 $24,000 $38,000 $167

Tailem Bend $105,000
Meningie $104,000
Coonalpyn $35,000

Coorong

Yumali $21,000

$62,000 $243,000 $126

Murray
Bridge

Murray
Bridge

$155,000 _ $784,000 $67

Mannum $88,000
Cambrai $57,000
Morgan $54,000
Blanchetown $21,000
Cadell $21,000
Truro $21,000
Tungkillo $21,000
Swan Reach $21,000
Walker Flat $21,000

Mid Murray

Bow Hill $21,000

$61,000 $389,000 $115

Loxton $130,000Loxton
Waikerie Waikerie $137,000

$106,000 $549,000 $94

Berri
Barmera

Berri $173,000 $70,600 $504,000 $83

Renmark
Paringa

Renmark $240,000 $81,000 $436,800 $96

Table 10.3 – Costs to each Council based on Regional waste management scenario

The above cost comparison indicates that the regional scenario will be more economical to
operate than the current systems operated by Councils, when the additional costs of
compliance with the landfill guidelines and whole of life costs are considered.

10.5 Waste transfer stations
The Regional strategy incorporates waste transfer stations at locations throughout the
region that provide convenience for local residents who do not have access to a household
collection service or for residents to deposit larger quantities of waste than can be
accommodated in a household collection service.
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Waste transfer stations are not a new concept and several small transfer stations are
currently operating throughout the region.

In order to function efficiently waste transfer stations should be secured and supervised
during operating times.  The design should incorporate separate areas for depositing
various recyclable materials, a designated area for green waste and a general waste
disposal area.  The layout should be designed so that patrons pass through the
recyclables receivable area before reaching the waste disposal area.  This practice
encourages residents to segregate their loads and minimise the quantity of waste
disposed.

The transfer station layout should also be designed to accommodate vehicle circulation
movements and ideally to avoid conflicting movements between the general public and
waste bin removal vehicles.  Access roads should be constructed of an all weather
surface, preferably sealed, with appropriate stormwater drainage included.  Bin storage
areas should be located on a concrete base, bunded contain spillage and covered to
prevent ingress of rainfall.

Green waste storage areas should be located on an impervious surface and incorporate a
leachate collection sump.

Typical waste transfer station designs that would be suitable for the Murray Mallee Region
are shown in Figures 10.3 – 10.6.

Figure 10.3 – Small waste transfer station waste receiving area
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Figure 10.4 – Medium size waste transfer station.  Note separation of access for transfer
bin vehicles from public access area.

Figure 10.5 – Medium size waste transfer station showing separate receiving areas for
recyclables.
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Figure 10.6 – large waste transfer station

Figure 10.7 – small rural transfer station (bin bank)
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11.0 Education
11.1 Introduction
The success of waste reduction and recycling strategies can be significantly enhanced by
incorporating a structured community education strategy.  The aim of a community
education strategy is to promote and maintain awareness within the community of the
social, environmental and economical implications of waste disposal and the initiatives
introduced by Councils to reduce waste and encourage recycling.

The benefits of a successful education strategy will be acceptance by the community of the
need to avoid, reduce, reuse and recycle and consequently optimise the participation in
introduced initiatives.

11.2  Education strategies
There are numerous opportunities available for Councils and the Region as a whole to
educate the community in waste management.  Some Councils have already undertaken
successful campaigns in the past.

These include:

• Sponsoring waste minimisation and recycling at local Shows
• Promotion of  the use of calico shopping bags in lieu of plastic bags at shopping

centres
• Provision of Recycling education materials at schools
• Participation in national promotions such as Planet Ark and Clean Up Australia.
• Participation in Drum Muster and Chem Collect programs for agricultural pesticide and

herbicide containers.

In the main these have been “one off” initiatives based on specific or annual events. Such
strategies generally produce high interest and involvement during the period over which
the event is occurring but need to be supplemented with regular message reinforcement to
maintain a consistent effect.

Kerbside recycling programs enjoy high participation and support when first introduced, but
unless a consistent message is delivered promoting the benefits and savings created
through recycling, residents can lose interest and the quantity of materials diverted can
taper off significantly, and contamination rates increase.

Not only is it important to educate the community in the participation of recycling and waste
minimisation programs, but it is also important to provide regular feedback as to the
effectiveness of these programs.  Eg Quantity of recycled materials collected per year,
measurement of reduction in waste transported to landfill, etc.

Education should be coordinated at the Regional and local level to ensure that a consistent
message is being sent.  A coordinated approach will also be less costly to implement than
individual Councils acting independently.  A Regional education strategy should build on
the objectives, policies and actions contained in the State Government produced “South
Australia’s Waste Strategy 2005 – 2010.”This will provide the opportunity to obtain
financial assistance through Zero Waste SA for education programs.
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Avenues for disseminating information throughout the region include:

• Regional television and radio, this can be either through direct advertising or by
providing news items by providing key people for interviewing about waste
minimisation and recycling programs being undertaken in the Region.

• Print media
A campaign may be run over a period of time through local newspapers and Council
newsletters.

• School education programs
This is a very effective method of educating the community.  By teaching children at a
young age of the need to reduce and recycle waste will establish a desired culture in
the future generation.  Children will also apply what they have learnt to their home
environment and encourage their parents to do the right thing.

• Recycling displays at major shopping centres
A display can be produced that can be transported around the region, spending a few
weeks at each major shopping centre or community centre.

11.3 Regional Waste Officer
Most of the Councils in the Region do not have the appropriate resources to allocate
towards the running of effective waste education strategies.  However, unless sufficient
resources are applied then the success of the strategy will be minimal.

Given the size of the Region, there is sufficient justification for a Regional Waste Officer to
be appointed.  This would enable a continual focus to be applied to the educational needs
of the Region and individual Councils.

The Regional Waste Officer should possess the following skills and attributes:

• A sound local knowledge of the Region
• Good communication and presentation skills
• An understanding of the media
• Marketing experience
• Capable of sourcing sponsorships

Knowledge of the waste industry would be desirable but not necessarily essential.

The Waste Management Officer’s role would be to assist with the development of the
education strategy and to facilitate the implementation of the strategy and monitoring of its
effectiveness.
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12.0 Management
12.1 Introduction
None of the Councils in the Region have management resources dedicated entirely to
waste management.  Generally this falls within the duties of the Works Manager,
Environmental Health Officer or Chief Executive Officer of the Council.  Given that waste
management is a significant consumer of Council financial resources it is essential that
appropriate resources are applied to adequately control and monitor operations and costs
as well as ensure that environmental standards are met.  In reality however, small Councils
can not apply dedicated staff to a particular function of Council due to their limited
resources.

12.2  Management issues
A number of issues have become evident in the preparation of this Plan which should be
addressed through improved management practices.

12.2.1 Fees and charges

All Councils operate landfill depots and / or waste transfer stations in their Districts.
Different policies apply across the region on fees charged for waste disposal.  Some
Councils provide unrestricted access to their disposal facilities which are unsecured and
unsupervised.  No fees are therefore charged for the use of these facilities.  Apart from the
loss of income to offset the cost of waste disposal, this practice leads to uncontrolled
dumping of materials that may include prohibited wastes.  These facilities are
environmentally unacceptable and will ultimately result in significant costs being incurred to
Councils to clean up and remediate the sites.

Other Councils charge gate fees for waste disposal but in general, these fees are not
regularly reviewed and therefore do not reflect the true cost of waste disposal.
Discrepancies in fees between Councils can lead to waste being transported in form
neighbouring Districts to take advantage of the lower fees.

12.2.2 Record keeping

No Councils have accurate records of waste disposed of at landfill depots.  Monitoring of
waste volume or mass received is essential to determine cost efficiencies and to assess
the remaining life of a landfill.  The effectiveness of recycling programs can not be
measured unless the quantity of materials collected is known.

12.2.3 Contract management

Poor contract management leads to poor service delivery and high costs.  Contracts are let
by several Councils for waste collection and waste disposal (landfill management).  Some
contractors are providing a very good service to Councils but are substantially left to
pursue their own agendas in terms of how to provide the service.  Other Councils are not
particularly happy with the level of service provided by contractors.  Some contracts have
expired but contractors allowed to continue on an extended basis.  Contracts should be
reviewed regularly and performance monitored.  Contract documentation should reflect the
required performance standard and contain clauses that enable poor performance to be
adequately dealt with.

Murray & Mallee Region Waste Management Plan
J:\2005\40043105.00\Reports\Design Phase\2004cma report.doc
Revision A   February 2006 Page 93



12.2.4 Compliance

Proper environmental management of landfills and transfer stations must be undertaken to
satisfy EPA licence conditions.  Landfills must be operated under approved LEMPs and
regular monitoring and inspections undertaken.  Attention to lining and covering was seen
to be lacking in many of the landfills in the Region.  With a number of landfills approaching
capacity, closure plans will need to be prepared and followed. Councils will need to
allocate sufficient funds to meet these requirements.

12.3 Management strategy
By approaching waste management on a regional basis it will be easier to allocate the
necessary resources to waste management.  It is recommended that a Regional Waste
Management Authority be established to administer the Regional Waste Management
Plan.  The Authority should be adequately funded so as to be capable of employing such
resources as are necessary.

Many waste management tasks undertaken by Councils individually can be effectively
carried out on a regional basis.  For example standard contract documentation, contract
administration, setting of uniform fees and charges, and establishment of record keeping
systems for Councils.

A management structure to implement the regional waste management plan should be
adopted that enables a range of administrative functions and powers.  These powers will
include the ability to:

• Levy fees and charges to member councils for regional waste management services.
• Set waste disposal fees at landfills and transfer stations.
• Employ staff including a Waste Management Officer to administer and monitor the

regional waste management plan.
• Provide equitable representation for Councils within the Region.
• Promote waste management initiatives within the community.
• Call tenders for the provision of waste collection and recycling services.

Given the nature of the region, the management structure should incorporate two sub
regions.  Sub region 1 will encompass the Loxton Waikerie, Berri Barmera and Renmark
Paringa Councils.  Sub region 2 will encompass Southern Mallee, Karoonda East Murray,
Coorong and Murray Bridge Councils.  Mid Murray Council lies mid way between these two
sub regions.  The northern portion of Mid Murray Council including the towns of
Blanchetown, Morgan and Cadell will be aligned with Sub region 1.  The southern portion
of Mid Murray Council will be aligned with Sub region 2.

These sub regions are based on the catchment areas for each of the proposed regional
landfills.  The catchments produce approximately equivalent quantities of waste and
transport distances to regional landfills are optimised.

The Regional Waste Management Authority should be established as a subsidiary in
accordance with Section 43 of Division 3 of the Local Government Act of South Australia
1999.  The charter of the regional authority would enable the powers and functions
described above to be undertaken and would provide the basis for representation on the
Board.
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It is suggested that two sub regional committees be established under the regional
authority.  The sub regional committees would be essentially concerned with the ongoing
operations of waste management services in each sub region, whereas the Regional
Waste Management Authority would be the forum for Councils to raise particular waste
issues and to administer, implement, monitor and review the Regional Waste Management
Plan.
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13.0 Strategy Implementation
The future of waste management in the region will require adoption of a plan that
encompasses and satisfies the following goals:

• Environmentally sustainable practices
• Meets the needs of the community
• Meets the objectives of South Australia’s Waste Strategy
• Cost effective

In order to achieve these goals there must be a common commitment to fulfilling the
objectives of the plan by all Councils.  Economies of scale can only be achieved if as many
Councils participate as is possible.  Regional strategies therefore need to be based on
sound and factual data, and developed through consultation with all stakeholders in order
to be accepted.

Strategies will not be implemented overnight but will be progressively implemented over a
period of time.  Along the way, the effectiveness of implementation will be measured and
assessed against expected outcomes.  Fine tuning will be required as a result of this
process and there must therefore be a certain amount of flexibility to be able to respond to
unexpected outcomes that will generally be caused by external influences.

Strategic changes in waste management practices will require marketing to stakeholders in
order to convince them of the need to change direction, the consequences of continuing
with past practices, and the benefits that will accrue both in the short term and to future
generations.

13.1 Waste collection
Currently 5 councils are using contractors and 3 councils are operating their own waste
collection vehicles.  Loxton Waikerie uses its own collection vehicle in Loxton and a
contractor at Waikerie.

There are economies of scale to be achieved by combining contracts.  This can be
implemented gradually as existing contracts expire, with short term extensions granted
until a combined contract can be called.

It is recommended that joint contracts for waste collection should be called for Berri
Barmera, Loxton Waikerie and Renmark Paringa Councils.  A further joint contract should
be called between Murray Bridge and Mid Murray Councils.

The 3 remaining Councils each own and operate their collection vehicle except that
Karoonda East Murray has a contract driver.  All these Councils are under utilising their
collection vehicles with collection being undertaken on 1 day a week at Karoonda, 2 days a
week at Southern Mallee and 3 days a week at Coorong.  An opportunity exists for at least
two of these Councils to share a garbage collection vehicle.  Ideally, Coorong and
Karoonda East Murray or Southern Mallee and Karoonda East Murray should share a
collection vehicle.  It is recommended that Coorong and Karoonda East Murray Councils
share a collection vehicle, and that the vehicle also be used to continue the kerbside
recycling collection in Coorong and to pick up recycled material from Karoonda on a
monthly basis.
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The implementation schedule for waste collection rationalisation is shown in Table 12.1
below.
Time frame Actions
2006 – 2007 Coorong and Karoonda East Murray Councils to combine garbage

collection services, enabling one vehicle to be sold.
Existing garbage collection contracts at Murray Bridge and Mid Murray
Councils to be finalised.
Existing garbage collection contracts at Renmark Paringa, Berri
Barmera and Loxton Waikerie Councils to be finalised.

2007 - 2008 Establish new combined garbage collection contract for Murray Bridge
and Mid Murray Councils.
Establish new combined garbage collection contract for Berri Barmera,
Loxton Waikerie and Renmark Paringa Councils.
Loxton garbage collection vehicle to be sold.

Table12.1 – Waste collection rationalisation schedule

13.2 Waste disposal
Future costs of establishment of new landfills or extending existing landfills will make it
more economical for Councils to consider closing landfills and replacing them with waste
transfer stations.  The eventual development of regional landfills each serving a number of
Councils will provide a more cost effective strategy.

Rationalisation of landfills will occur over an extended period of time and interim measures
will therefore need to be considered to cater for the immediate needs of those Councils
whose current landfills are approaching full capacity.  These include Southern Mallee (less
than 3 months life remaining at Lameroo landfill), Berri Barmera (less than one year life
remaining at Monash landfill), Mid Murray (approximately one year life remaining at
Morgan landfill), and Coorong (less than one year life remaining at Meningie).

13.2.1 Southern Mallee Council

Due to the impending closure of Lameroo landfill depot, Southern Mallee Council has
developed and is implementing a waste strategy to meet its immediate needs.  The
essential components of the strategy are:

• Closure of landfill depots at Pinnaroo, Geranium, Lameroo South and Lameroo North.
• Establishment of waste transfer stations at Pinnaroo, Geranium and Lameroo North.
• Recycling of scrap metal, paper and cardboard, glass, green waste, waste oil and

batteries at transfer stations
• Development of small landfill at Lameroo with restricted access.
• Introduction of monthly kerbside recycling service

Southern Mallee Council believes that its remoteness from other Councils in the region
creates a cost disadvantage in participating in a regional landfill operation at this stage.
However, given that the proposed Lameroo landfill will have a limited life of approximately
15 years, the long term potential to transport waste to a regional landfill is realistic.

13.2.2 Berri Barmera Council

Closure of the Monash landfill should be commenced as soon as possible due to the lack
of available air space and poor operating standard.  Ultimately a new Riverland regional
landfill should be established to serve Berri Barmera, Loxton Waikerie, Renmark Paringa
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and the northern section of Mid Murray Council.  However, in the interim it is
recommended that Berri Barmera Council should establish a waste transfer station at Berri
and that waste be taken to Renmark landfill.

13.2.3 Renmark Paringa Council

The Lyrup landfill should be closed and replaced with a small transfer station.  Renmark
landfill should continue to operate until a regional landfill has been established in the
Riverland, after which it should be closed and converted to a waste transfer station.

13.2.4 Loxton Waikerie Council

Loxton and Waikerie landfills should continue to operate until the establishment of the
Riverland regional landfill, and then closed and replaced with waste transfer stations.

13.2.5 Mid Murray Council

Morgan landfill will be filled within the next twelve months.  A new waste transfer station
should be established at Morgan and waste transported to Waikerie landfill in the short
term.  In the long term when Waikerie landfill is full, waste should be transported to the
proposed Riverland regional landfill.

Mannum and Cambrai landfills should be closed over a period of time and converted to
waste transfer stations.  Waste from these transfer stations as well as Tungkillo, Swan
Reach, Bow Hill and Truro transfer stations should be taken to the proposed regional
landfill at Murray Bridge.

13.2.6 Coorong Council

Meningie landfill will be closed within twelve months and replaced with a waste transfer
station.  Waste will be transported to Tailem Bend landfill as a short term option and
eventually to the proposed Brinkley Road regional landfill.

Coonalpyn landfill should be closed and converted to a waste transfer station.  Jabuk
transfer station should be closed and residents allowed to share the use of Geranium
transfer station.

13.2.7 Karoonda East Murray

Karoonda landfill should continue to operate until the establishment of the Brinkley Road
regional landfill, after which it should be converted to a waste transfer station.

13.2.8 Rural City of Murray Bridge

The Brinkley Road landfill should be developed as a regional landfill site and a waste
transfer station established at the entry to the site.

The implementation schedule for waste disposal rationalisation is shown in Table 12.2
below.

Time frame Actions

2006 Develop new waste transfer station at Morgan.  Commence closure of
Morgan landfill depot.  Waste to be transported to Waikerie.
Investigate suitable sites for establishment of a Riverland regional landfill.
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Investigate and confirm regional landfill establishment at Brinkley Road
Murray Bridge.
Establish small landfill at Lameroo.  Close existing Lameroo and Pinnaroo
landfills.  Establish waste transfer stations at Lameroo, Pinnaroo.  Waste
to be transported to new Lameroo landfill.
Establish waste transfer station at Meningie.  Commence closure of
Meningie landfill.  Waste to be transported to Tailem Bend landfill.
Close Lyrup landfill.  Establish small waste transfer station and transport
waste to Renmark landfill.
Establish new waste transfer station at Berri.  Commence closure of
Monash landfill.  Waste to be transported to Renmark landfill.
Close Geranium landfill and establish small transfer station.  Transport
waste to Lameroo landfill.

2007 Establish waste transfer station at front end of Brinkley Road landfill depot
Murray Bridge.
Establish waste transfer station at Mannum.  Commence closure of
Mannum landfill.
Close Coonalpyn landfill, establish small waste transfer station and
transport waste to Tailem Bend landfill.
Close Jabuk transfer station and share with Geranium.
Close Moorook landfill.  Establish transfer station and transport waste to
Loxton landfill.

2008 Establish waste transfer station at Cambrai.  Commence closure of
Cambrai landfill.
Construct new regional landfill depot in Riverland.
Establish transfer station at Renmark.  Commence closure of Renmark
landfill.
Establish transfer station at Loxton, commence closure of Loxton landfill.

2009 Develop regional landfill at Brinkley Road or other confirmed site.
Complete closure of Mannum and Cambrai landfills, transport waste to
regional landfill.
Close Karoonda landfill, establish waste transfer station and transport
waste to regional landfill.
Complete closure of Renmark landfill.  Transport waste to Riverland
regional landfill.
Complete closure of Loxton landfill.  Transport waste to Riverland regional
landfill.

2010 Establish waste transfer station at Waikerie.  Commence closure of
Waikerie landfill.
Establish transfer station at Tailem Bend.  Commence closure of Tailem
Bend landfill.

2011 Complete closure of Waikerie landfill.  Transport waste to Riverland
regional landfill.
Complete closure of Tailem Bend landfill.  Transport waste to regional
landfill.

2020 Close Lameroo landfill.  Transport waste to regional landfill.

Table 12.2 – Waste disposal rationalisation schedule
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13.3 Waste recycling
Kerbside recycling is being undertaken by Southern Mallee, Coorong and Karoonda East
Murray Councils.  The analysis undertaken in Chapter 8 indicates that kerbside recycling
as undertaken by these Councils is not justifiable economically.  However, the Councils
concerned have made a decision to implement their recycling operations on the basis of
social and environmental policies.

The other Councils in the Region have expressed interest in implementing recycling but
see the high cost of transporting recyclables to Adelaide as a disincentive.

13.3.1 Recycling poll

Councils were surveyed regarding their views on the following questions:

Question 1: Recycling via kerbside collection or drop off facilities?

• Kerbside Recyclables (KR) collection offers higher levels of resource recovery and
ratepayer convenience than drop off facilities.

• KR costs could be reduced by increasing the utilisation of collection trucks through
sharing across Councils.

• Even with high truck utilisation, the provision of recycling services via KR would
impose significantly higher costs on Councils than a network of drop off facilities.

Question 2: Materials Recovery Facilities (MRF) location to be local or as decided by the
market?

• High capacity Materials Recovery Facilities (MRF’s) already exist in Adelaide. Some
Councils have attempted to use KR programs towards socio-economic ends such as
local employment. In such cases the tender documents require the contractor to
establish a Materials Recovery Facility (MRF) in the local area. This usually results in
a significantly higher cost KR system than one in which the market (contractor) makes
the MRF location decision.

Question 3: If KR introduced, should it be via Contract or Day Labour?

• One consideration for this issue is collection vehicle utilisation levels. KR costs will be
lowered if the levels are high. The small, very low density population in the MMLGA
region will make high utilisation difficult to achieve.  A contractor covering the entire
region or at least a significant portion of it will have a bigger fleet to balance the
workload across (and therefore improve utilisation levels) than a group of Councils
sharing Council-owned trucks.

Responses to these questions were received from 7 of the 8 Councils surveyed.  A variety
of responses was received which are summarised are as follows:

Most Councils (5) favoured kerbside recycling citing that the convenience would result in
greater ratepayer participation and consequently increased waste diversion.  Cost was
acknowledged as a concern and one Council suggested that a combination of KR and
strategically located drop off centres for rural residents may be appropriate.  A separate
charge for waste collection services would provide residents with a financial incentive to
utilise recycling facilities and minimise their waste.
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One Council favoured drop off facilities but acknowledged that residents would more likely
favour KR but the main concern was the cost of providing the service.  One Council was
non-committal with cost effectiveness being the main requirement.

Most Councils (6) can see the benefit in having a local or regionally based MRF but
recognise that such a facility will be market driven.  One Council has suggested that some
assistance may have to be given for the establishment of a MRF such as providing a
suitable site on Council owned land, close to transport routes.

Four Councils would prefer kerbside recycling to be undertaken by day labour using
Council owned vehicles.  Two Councils would be prepared to consider contract subject to a
comparison of costs with day labour.

13.3.2 Recycling opportunites

Before implementing kerbside recycling or providing new or enhanced drop off centres, the
effects on viability of existing CDL depots and recycling operations should be considered.
Consultation with existing operators should be undertaken including community groups
that provide a recycling service in some areas.  Eg Berri Special School and Waikerie
Retirement Village.

 Opportunities should be explored to build on existing successful recycling programs such
as those provided by Cape Divine Transport (scrap metal) and the Drum Muster / Chem
Collect (agricultural containers) programs operated by Councils.  Eg A coordinated
regional approach to optimise visits by contractors, and improved access to stockpiles in
some locations.

Recycling of green waste may become viable with the establishment of Peats Soils at
Langhorne Creek, who have indicated that they are interested in receiving green waste
from the Region.  Higgs and Co. at Berri have also expressed interest in establishing a
green waste recycling operation.  Further discussions should be held with these
organisations to establish appropriate storage and handling of green waste.  Eg Chipping /
shredding versus bulk transporting.

The potential to expand the larger CDL depots into drop off centres and /or MRFs should
be explored.  These may include Loxton Ice Works, Riverland Recyclers and Murray
Bridge Recyclers.  The range of products that can be economically recycled will be
determined by available markets.  Plastics in the form of irrigation pipe represent a
sizeable component of materials received at landfill depots.  Handling of plastics may be
improved by incorporating shredding prior to transportation.

Recycling needs to be addressed on a regional level in order to optimise efficiencies in
operations.  Kerbside collection vehicles should operate at 70 per cent efficiency or better
and this will require combined contracts or resource sharing among Councils to be
implemented.

Improved facilities for residents to drop off recyclables should be provided at all waste
transfer stations including front of landfill operations.  These may be in the form of MGBs,
designated containers or skips, bunded and covered areas for batteries and waste oil, and
large open areas with leachate control systems for green waste.
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  The implementation schedule for recycling services is shown in Table 12.3 below.
Time frame Actions
2006 – 2007 Establish subregional groups to set up joint recycling services.  Eg

Southern Mallee / Karoonda  East Murray / Coorong, Murray Bridge /
Mid Murray, Loxton Waikerie / Berri Barmera / Renmark Paringa.
 Consult with existing recycling organisations, community groups, CDL
depot operators to assess opportunities for involvement in expanded
kerbside recycling and /or drop off centres.
Determine costs and feasibility of establishing regional MRFs at Murray
Bridge and in Riverland.

2007 - 2008 Call tenders for provision of kerbside recycling services and/or provision
of drop off centres.  Tenders may also be invited from Councils
interested in providing the services by day labour.
Subject to outcome of previous investigations, call tenders for the
establishment of regional MRFs at Murray Bridge and in the Riverland.
In conjunction with the waste disposal rationalisation strategy provide
facilities for recycling and materials handling at waste transfer stations
and landfill depots.
Negotiate with industries for green waste collection or reception.
Monitor quantities of materials diverted from landfill through recycling.

Table 12.3 – Recycling services implementation schedule

13.4 Education
Active education programs are not currently being undertaken by Councils in the Region.
However, with the introduction of the strategies described above the effectiveness of their
implementation will depend on community education, consultation and information.

The education schedule for successful implementation of the Regional Strategy is shown
in Table 12.4.
Time frame Actions
2006 – 2007 Appoint a Regional Waste Officer

Promote the Regional Waste Strategy throughout the Region.
Produce a regular regional newsletter devoted to waste and recycling
issues.  The newsletter to provide updates on progress in implementing
the Regional Waste Strategy and monitoring of effectiveness
Develop a campaign to introduce a uniform Region wide fee schedule
for waste disposal with incentives to separate recyclables from waste.

2007 - 2008 Negotiate with Zero Waste SA for funding to produce a “waste
minimisation” education kit for distribution to households and schools
within the Region.
Facilitate meetings with CDL operators and existing recycling
organisations with a view to promoting the Regional Waste Strategy
Prepare and distribute educational material to households to
accompany the introduction of new recycling programs.

2008 - Monitor the effectiveness of recycling programs and provide regular
feedback to the community.
Seek and utilise opportunities for media exposure to waste minimisation
and recycling operations within the Region.
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Provide educational materials and talks to school students on a regular
basis.
Communicate with regional industries with a view to minimising waste
production within their processes.
Provide regular community feedback on success of recycling programs.
Prepare educational displays for regional shopping centres and
community centres
Develop a campaign targeting reduction in packaging and plastic bags
at shopping centres
Develop a campaign targeting home composting of green waste

Table 12.4 – Education strategy implementation schedule

13.5 Management
  One of the first actions that should be taken is the establishment of the Regional Waste
Management Authority with representatives from all Councils.  The Charter of the Authority
should be structured so that it can fulfil all the necessary requirements to implement the
provisions of the Regional Waste Management Plan.

Due to the size of the Region and recommended strategy to establish two sub Regions
centred around each of the Regional landfill depots, sub Regional committees should be
established under the umbrella of the Regional Waste Management Authority to assist with
the ongoing waste management operations in each sub Region.

The implementation schedule for the management structure is shown in Table 12.5:

Time frame Actions
2006 Councils resolve to form a Regional Waste Management Authority

(RWMA) pursuant to Section 43 of the Local Government Act.
Prepare necessary documentation and a Charter for the establishment
of the RWMA.

2007 Inaugural meeting of RWMA
Appoint Secretary and Regional Waste Officer
Develop standardised Schedules for fees and charges
Appoint sub Regional committees
Standardise contract documentation and call tenders for waste services
on a sub Regional or Regional basis.

2008 - Implement the strategies contained in the Regional Waste management
Plan
Monitor the effectiveness of the Regional Waste Management Plan
Review the Regional waste management Plan

Table 12.5: - Management strategy implementation schedule
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14.0 Conclusions & Recommendations
14.1 Conclusions
The Councils within the Murray and Mallee Region have traditionally acted independently
in delivering waste management services.  External influences such as South Australia’s
Waste Strategy 2005 – 2010 and the EPA draft Landfill Guidelines are placing
considerable pressures on local government to improve the standard of waste
management operations and to meet waste minimisation and recycling targets.

It will be impossible for some Councils to meet these requirements if they continue along
present paths and regionalisation of services is therefore the preferred option.

The vast area of the Murray and Mallee Region, low population density and distance from
recycling markets are significant disadvantages in the establishment of viable services.
However, efficiencies have been shown to be achievable through regionalisation.

These efficiencies are available through combining and rationalising waste collection
services, limiting the number of landfills to two regional sites, and replacing other existing
landfills with waste transfer stations.  Recycling options include kerbside collection or drop
off facilities for residents.  Some Councils have opted for the kerbside collection service
already.  The best options for recycling will be found by testing the market for provision of
services.  This will not only provide a comparison of costs of service delivery between day
labour and contract but will also provide an opportunity to explore the viability of
establishing one or more MRFs within the region.

A management structure to implement the regional waste management plan should be
adopted that enables a range of administrative functions and powers.  These powers will
include the ability to:

• Levy fees and charges to member councils for regional waste management services.
• Set waste disposal fees at landfills and transfer stations.
• Employ staff including a Waste Management Officer to administer and monitor the

regional waste management plan.
• Provide equitable representation for Councils within the Region.
• Promote waste management initiatives within the community.
• Call tenders for the provision of waste collection and recycling services.

Given the nature of the region, the management structure should incorporate two sub
regions based on the catchment areas for each of the proposed regional landfills.  The
catchments produce approximately equivalent quantities of waste and transport distances
to regional landfills are optimised.

The Regional Waste Management Authority should be established as a subsidiary in
accordance with Section 43 of Division 3 of the Local Government Act of South Australia
1999.

In order for the Regional Waste Management Plan to be successful it is essential that all
Councils are committed to its implementation.  The effects of a lack of commitment by one
or more Council may result in the viability of the plan as a whole being compromised.
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14.2 Recommendations
The following recommendations are presented to the Murray and Mallee Local
Government Association:

a) That the Murray and Mallee Regional Waste Management Plan be endorsed by the
MMLGA and recommended for adoption by all member Councils.

b) That a Regional Waste Management Authority be established under the provisions of
Section 43 of the Local Government Act of South Australia 1999.  The Authority shall
have equal representation for all member Councils.  The Charter of the Authority shall
be to implement, monitor and review the Regional Waste Management Plan.

c) Two sub Regional Committees shall be established under the Regional Waste
Management Authority comprising membership by those Councils in each sub
Region.  The sub Regional Committees shall be charged with managing the ongoing
operations of waste collection, waste disposal and recycling in each sub Region.

d) The Regional Waste Management Authority shall employ a Waste Officer whose role
will be to assist the Authority in promoting the Regional Waste Management Plan to
the community through appropriate educational strategies.

e) A consultation program to be commenced involving waste contractors, community
recycling groups and CDL depot operators to progress the implementation of recycling
services throughout the region.

f) Tenders to be called for the provision of kerbside collection services or recycling drop
off centres depending on the outcome of the consultation process.

g) Tenders to be called for the establishment of a Materials Recycling Facility (MRF) in
each sub Region.

h) Investigations to be undertaken into the availability of a suitably located market for
recycled green waste.

i) Investigations be undertaken to select and confirm appropriate locations for two
regional landfill depots to service the Region.

j) A uniform Schedule of fees and charges for waste disposal to be developed and
adopted by all Councils in the Region.  The fee schedule to reflect the true cost of
waste disposal to the community and therefore encourage waste reduction and
recycling.

k) Existing waste collection contracts to be terminated as early as practicable and
tenders called for combined contracts for Councils in each sub Region.

l) For those Councils committed to day labour services, investigate the opportunity to
share resources to create more efficient utilisation.

m) All Councils to implement accurate record keeping systems to determine the quantity
of waste disposed of to landfill and quantities of materials diverted through recycling.

n) Rationalisation of existing landfills and transfer stations to be commenced and
progressed in accordance with an agreed implementation strategy.
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Appendix A – Cost Model Calculations
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BERRI TRANSFER STATION

Landfill Cost Calculating Spreadsheet

BERRI Transfer station

Equipment purchase Compactor Vehicle:   $ : 150000      Payback period: 5.0 years
5

Equipment running costs (fuel/oil) $/a : 15000
Equipment maintenance $/a : 5000
Compactor driver/off-sider(incl. O/H) $/a : 45000 no.: 1
Operating hours per year h/a : 1500

Haulage Haulage distance (one way) km  : 25.0 15 minutes
Average travel speed km/h: 70 Contingency: 10 minutes

Costs Costs/tonne $/t : $14.11
Costs/tonne/km: $/t.km: $0.56

Equipment Lease Compactor Vehicle: $/a: $0
Costs Costs/tonne $/t: $0.00

Costs/tonne/km: $/t/km: $0.00
Option 2: Transfer Station (Berri)

Haulage Haulage distance (one way) km: 25
Costs/tonne $/t: $14.11

Calculation of Number of containers/day, prime movers required

Step 1: Annual throughput t/a : 4000 Step 2 : Average daily throughput t/d : 11.0
Distance to landfill km  : 25.0 Travel speed to landfill km/h: 70.0
Average load per container t   : 5.0 Average travel time (return) min : 43

Allowance for preparation,
Step 3: Total container loads per day 2.2 emptying container, etc min : 30

No. of prime movers 1 Time for round trip min : 73
Trips/day/prime mover no  : 2.2

Equipment purchase Front end loader $ : 150000 No. 0 10 years
Small tractor $ : 75000 No. 1 10 years
Transfer containers $ : 10000 No. 3 5 years
Prime movers $  : 0 No. 1 5 years

Site Purchase Land purchase $ : 50000 50 years
Site Establishment Construction $ : 150000

Prof. fees $ : 15000
Fixed plant $ : 0

Payback Period:
Payback Period:
Payback Period:

Option 1: Direct Haulage (transport cost to landfill with a compactor vehicle)

Payback Period:

total  waste tons/ vehicle:

Allowance for unloading:

Life span of transfer station:
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BERRI TRANSFER STATION

Landfill Cost Calculating Spreadsheet

2. Transfer

Option 2: Transfer Station
Operational Costs Site services/maintenance $/a : 3000

Administration $/a : 2000
Plant operat./maintenance
(incl vehicle fuel/oil) $/a : 12000
Prime mover drivers $/a : 0 No : 1.0
Gatehouse operator $/a : 45000 No : 1.0
Front end loader driver $/a : 40000 No : 1.0
Compactor operator $/a : 0 No : 0.0
Other  (casual) $/a : 12000 No : 0.0

Costs Costs/tonne $/t : $28.50

Site lease Land purchase $/a : $0

Equipment lease Front end loader $/a : $0
Small tractor $/a : $0
Transfer containers $/a : $0
Prime movers $/a : $40,000

Costs Costs/tonne: $/t: $10.00
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BERRI TRANSFER STATION

Landfill Cost Calculating Spreadsheet

TRANSFER (purchase)
TOTAL COSTS PER YEAR  : $31,219 $102,000 $133,219
TOTAL COST PER TONNE  : $8 $26 $33

TRANSFER (lease)
TOTAL COSTS PER YEAR  : $0 $40,000 $40,000
TOTAL COST PER TONNE  : $0 $10 $10

Transfer Option #2 calculations

LAND AND SITE ESTABLISHMENT
Land purchase $50,000 - - $50,000 $4,087 $4,087.14
Construction costs $150,000 - - $150,000 $12,261 $12,261.43
Professional fees $15,000 - - $15,000 $1,226 $1,226.14
Fixed plant $0 - - $0 $0 $0.00

SUB-TOTAL: $17,575
EQUIPMENT PURCHASE
Front end loader $150,000 no: 0 $0 $0 $0.00
Small tractor $75,000 no: 1 $75,000 $6,131 $6,130.71
Transfer containers $10,000 no: 3 $30,000 $7,514 $7,513.69
Prime movers $0 no: 1 $0 $0 $0.00

SUB-TOTAL: $13,644
OPERATIONAL COSTS (ANNUAL)
Site services/maintenance $3,000 - - $3,000 $3,000
Administration $2,000 - - $2,000 $2,000
Plant operat./maintenance $12,000 - - $12,000 $12,000
Prime mover drivers $0 no: 1 $0 $0
Gatehouse operators $45,000 no: 1 $45,000 $45,000
Front end loader driver $40,000 no: 1 $40,000 $40,000
Compactor operator $0 no: 0 $0 $0
Other $12,000 no: 0 $0 $0

SUB-TOTAL: $102,000

TOTAL COSTS PER YEAR  : $31,219 $102,000 $133,219

LEASE (ANNUAL)

Site lease option:
Land lease $0 - - $0 $0
Equipment lease option:
Front end loader $0 no: 1 $0 $0
Small tractor $0 no: 1 $0 $0
Transfer containers $0 no: 3 $0 $0
Prime movers $40,000 no: 1 $40,000 $40,000

SUB-TOTAL: $40,000

TOTAL COSTS PER YEAR  : $31,219 $142,000 $173,219

TOTAL COSTS PER TONNE  : $35.50 $43.30
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MENINGIE

Landfill Cost Calculating Spreadsheet

2. MENINGIE Transfer station

Equipment purchase Compactor Vehicle:   $ : 150000      Payback period: 5.0 years
6

Equipment running costs (fuel/oil) $/a : 15000
Equipment maintenance $/a : 5000
Compactor driver/off-sider(incl. O/H) $/a : 45000 no.: 1
Operating hours per year h/a : 1200

Haulage Haulage distance (one way) km  : 80.0 15 minutes
Average travel speed km/h: 80 Contingency: 10 minutes

Costs Costs/tonne $/t : $28.39
Costs/tonne/km: $/t.km: $0.35

Equipment Lease Compactor Vehicle: $/a: $0
Costs Costs/tonne $/t: $0.00

Costs/tonne/km: $/t/km: $0.00
Option 2: Transfer Station (Meningie )

Haulage Haulage distance (one way) km: 80
Costs/tonne $/t: $28.39

Calculation of Number of containers/day, prime movers required

Step 1: Annual throughput t/a : 700 Step 2 : Average daily throughput t/d : 1.9
Distance to landfill km  : 80.0 Travel speed to landfill km/h: 80.0
Average load per container t   : 5.0 Average travel time (return) min : 120

Allowance for preparation,
Step 3: Total container loads per day 0.4 emptying container, etc min : 30

No. of prime movers 1 Time for round trip min : 150
Trips/day/prime mover no  : 0.4

Equipment purchase Front end loader $ : 200000 No. 0 5 years
Small tractor $  : 0 No. 1 0 years
Transfer containers $ : 10000 No. 2 10 years
Prime movers $  : 0 No. 1 5 years

Site Purchase Land purchase $ : 50000 30 years
Site Establishment Construction $ : 100000

Prof. fees $ : 10000
Fixed plant $ : 0

Payback Period:
Payback Period:
Payback Period:

Option 1: Direct Haulage (transport cost to landfill with a compactor vehicle)

Payback Period:

total  waste tons/ vehicle:

Allowance for unloading:

Life span of transfer station:
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MENINGIE

Landfill Cost Calculating Spreadsheet

2. Transfer

Option 2: Transfer Station
Operational Costs Site services/maintenance $/a : 2000

Administration $/a : 2000
Plant operat./maintenance
(incl vehicle fuel/oil) $/a : 0
Prime mover drivers $/a : 0 No : 1.0
Gatehouse operator $/a : 45000 No : 0.4
Front end loader driver $/a : 15000 No : 0.0
Compactor operator $/a : 0 No : 0.0
Other $/a : 5000 No : 1.0

Costs Costs/tonne $/t : $98.57

Site lease Land purchase $/a : $0

Equipment lease Front end loader $/a : $0
Small tractor $/a : $23,000
Transfer containers $/a : $0
Prime movers $/a : $38,000

Costs Costs/tonne: $/t: $87.14
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MENINGIE

Landfill Cost Calculating Spreadsheet

Transfer Option #2 calculations

LAND AND SITE ESTABLISHMENT
Land purchase $50,000 - - $50,000 $4,441 $4,441.37
Construction costs $100,000 - - $100,000 $8,883 $8,882.74
Professional fees $10,000 - - $10,000 $888 $888.27
Fixed plant $0 - - $0 $0 $0.00

SUB-TOTAL: $14,212
EQUIPMENT PURCHASE
Front end loader $200,000 no: 0 $0 $0 $0.00
Small tractor $0 no: 1 $0 $0 $0.00
Transfer containers $10,000 no: 2 $20,000 $1,777 $1,776.55
Prime movers $0 no: 1 $0 $0 $0.00

SUB-TOTAL: $1,777
OPERATIONAL COSTS (ANNUAL)
Site services/maintenance $2,000 - - $2,000 $2,000
Administration $2,000 - - $2,000 $2,000
Plant operat./maintenance $0 - - $0 $0
Prime mover drivers $0 no: 1 $0 $0
Gatehouse operators $45,000 no: 0 $18,000 $18,000
Front end loader driver $15,000 no: 0 $0 $0
Compactor operator $0 no: 0 $0 $0
Other $5,000 no: 1 $5,000 $5,000

SUB-TOTAL: $27,000

TOTAL COSTS PER YEAR  : $15,989 $27,000 $42,989

LEASE (ANNUAL)

Site lease option:
Land lease $0 - - $0 $0
Equipment lease option:
Front end loader $0 no: 0 $0 $0
Small tractor $23,000 no: 1 $23,000 $23,000
Transfer containers $0 no: 2 $0 $0
Prime movers $38,000 no: 1 $38,000 $38,000

SUB-TOTAL: $61,000

TOTAL COSTS PER YEAR  : $15,989 $88,000 $103,989

TOTAL COSTS PER TONNE  : $148.56
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TAILEM BEND

Landfill Cost Calculating Spreadsheet

TAILEM BEND Landfill

1. Landfill Costs Parameters

Blue font indicates that an input is required by the user.
Pink font indicates that no input is required as the program calculates the value itself.

Site Details Landfill area : m2 : 100000 Landfill Life 39 years
Est. volume m3 : 350000
Annual waste intake tn : 4500
Landfill stages no : 36
Compaction density (incl. cover) kg/m3 : 500
Waste/Cover Material  % : 85
Post-clos. monit./managem. period a : 25 25
Interest rate (loan/investment)  % : 8 8

Component Subtotal Component Subtotal
Site Purchase Land costs  $/m2 : 0 0.84 0.84 0.68% 0.68%

Site area m2 : 150000

Site Lease Annual lease $  : 0 0.00 0.00 0.00% 0.00%

Site Design Site investigations $  : 10000 0.19 0.15%
Development approval (sum of all components) $  : 10000 0.19 0.15%
EPA licence requirements $  : 5000 0.09 0.08%
Detailed design $  : 50000 0.94 0.76%
Other..Specify: ....... $  : 0 0.00 1.40 0.00% 1.13%

Site Establishment Perimeter fence $/m : 15 m  : 1200 0.34 0.27%
Other fencing/compound $/m : 15 m  : 0 0.00 0.00%
Water tank $   : 5000 no : 1 0.09 0.08%
Water supply (infrastructure costs) $   : 10000 no : 1 0.19 0.15%
Cell excavation $/m3   : 5 m3: 15000 16.71 13.50%
Perim. drain. (earthworks) $   : 10 no : 270 0.60 0.49%
Site drainage (earthworks) $   : 1000 no : 36 0.22 0.18%
Perimeter landscaping $/m2: 2 m2 : 6500 0.24 0.20%
Access road(s) $/m : 50 m  : 500 0.47 0.38%

Weighbridge $   : 35000 no : 0 0.00 0.00%
Site office + compound $   : 20000 no : 1 0.37 0.30%
Facilities (septic/sewer) $   : 10000 no : 1 0.19 0.15%
Chemical storage sheds $   : 5000 no : 1 0.09 0.08%
Recycling provisions $   : 10000 no : 1 0.19 0.15%
Wheel wash $   : 5000 no : 0 0.00 19.71 0.00% 15.92%

PercentageCosts per tonneCost/unit Number of Units
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TAILEM BEND

Landfill Cost Calculating Spreadsheet

1. Landfill Costs Parameters

Liner
Base prep. (earthworks) $/m2: 5 3.10 2.50%
Base liner (mineral) $/m2: 25 15.48 12.50%
Base liner (synthetic) $/m2: 0 0.00 18.57 0.00% 15.00%

Leachate collection system (sump, pipework and geotextile) $/m2: 20 12.38 10.00%
Dam construction $/m3: 20 m3  : 250 0.09 0.08%
G/W monitoring wells $/m : 75 m  : 150 0.21 0.17%
Sampling, testing, reporting (preliminary investigations) $/a : 2000 0.44 0.36%
Other..Specify: geotextile $   : 0 no : 0 0.00 13.13 0.00% 10.61%

Fire and Safety Systems Water storage tank $   : 10000 no : 1 0.19 0.15%
Water supply to tank $   : 1000 no : 1 0.02 0.02%
Signage $   : 150 no : 10 0.03 0.02%
Ring main fire for hydrants $/m : 40 m: 200 0.15 0.12%
Hydrant fittings, tees, hoses $   : 1000 no : 4 0.07 0.06%
Fire break construction $/m2: 5 m2 : 6500 0.61 1.07 0.49% 0.86%

Management Systems Operations and maintenance manuals $   : 500 no : 3 0.03 0.02%
Staff training $/a   : 1000 no : 2 0.44 0.36%
Operations/compliance self-audits $/a   : 1000 no : 1 0.22 0.18%
Emergency procedure programs $   : 1000 no : 1 0.02 0.02%
OH&S manuals and operations $   : 500 no : 2 0.02 0.73 0.02% 0.59%

Equipment Purchase Landfill compactor $   : 0      Payback period: 10.0 no : 0 0.00 0.00%
Grader $   : 0 5.0 no : 1 0.00 0.00%
Sheepfoot Roller $   : 50000 10.0 no : 1 1.66 1.34%
Bulldozer - Frontend loader $   : 250000 10.0 no : 1 8.28 6.69%
4-wheel-drive $   : 30000 5.0 no : 0 0.00 0.00%
Water tanker incl. pump $   : 0 5.0 no : 1 0.00 0.00%
Wood chipper/mulcher $   : 0 5.0 no : 1 0.00 0.00%
Litter fence $/m : 25 1.0 m  : 100 0.60 0.48%
Other..Specify: excavator $   : 0 5.0 no : 0 0.00 10.54 0.00% 8.51%

Equipment Lease Landfill compactor $/a: 0 no: 0 0.00 0.00%
Grader $/a: 5000 no: 1 1.11 0.90%
Sheepfoot Roller $/a: 0 no: 1 0.00 0.00%
Bulldozer - Frontend loader $/a: 0 no: 0 0.00 0.00%
4-wheel-drive $/a: 0 no: 0 0.00 0.00%
Water tanker incl. pump $/a: 6000 no: 1 1.33 1.08%
Wood chipper/mulcher $/a: 30000 no: 1 6.67 5.39%
Other..Specify: $/a: 0 no: 0 0.00 9.11 0.00% 7.36%

Cost/unit Number of Units Costs per tonne Percentage

Leachate System
(infrastructure establishment)
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TAILEM BEND

Landfill Cost Calculating Spreadsheet

1. Landfill Costs Parameters

Operations (ann) Site supervisor $/a : 45000 no : 1 6.00 4.85%
Administration costs $/a : 3000 0.67 0.54%
Machine operators/weighbridge (perm.) $/a : 40000 no : 1 5.33 4.31%
Labourer(s) (cas.) $/a : 15000 no : 0 0.00 0.00%
Equipment maintenance $/a : 10000 2.22 1.80%
Access road maintenance $/a : 2000 0.44 0.36%
Equipm. fuel/oil costs $/a : 12000 2.67 2.15%
Cover materials $/t : 0 0.00 0.00%
Equipment hire $/a : 0 0.00 0.00%
Authority disposal levy $/t : 5 5.25 4.24%
Authority licence fee $ 300 0.07 0.05%
Site insurance $/a : 2000 0.44 0.36%
Other fees/royalties $/t : 0 0.00 0.00%
Stormwater management $/a : 1000 0.22 0.18%
Leachate management $/a : 1000 0.22 0.18%
Landfill gas management (incl.piping) $/a : 2000 0.44 0.36%
Other..Specify: ....... $/a : 0 0.00 23.98 0.00% 19.38%

Site Rehabilitation (ann) Final cover $/m2: 30.00 17.14 13.85%
Topsoil $/m2: 5.00 2.86 2.31%
Revegetation $/m2: 2.50 1.43 1.15%
Irrigation $/m2: 0.00 0.00 0.00%
Other..Specify: ....... $/m2: 0.00 0.00 21.43 0.00% 17.31%

Annual Monitoring Surface water $ : 1000 Intervals (months) 6 1 0.44 0.36%
(Costs per test location/well) Groundwater $ : 1000 6 3 1.33 1.08%

Landfill gas $ : 1000 6 3 1.33 1.08%
Other..Specify: ....... $ : 0 1 0 0.00 3.11 0.00% 2.51%

Post Closure Operations
$/a: $1,000 years: 25 0.02 0.02 0.02% 0.02%

Landfill gas management $/a: $1,000

Post Operation Monitoring years: 25 0.14 0.14 0.11% 0.11%

Total
$124 $124 100% 100%

Cost/unit Number of Units Percentage

Costs are as specified in
Annual Monitoring above

Costs per tonne

(Personell costs including
overheads)

Locations(no)

Surface/groundwater & landfill gas:

Leachate management
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TAILEM BEND

Landfill Cost Calculating Spreadsheet

LANDFILL COSTS

LANDFILL LIFE         : 38.9 YEARS

Annualised Operational Total
Capital Costs

TOTAL COSTS PER YEAR  : $290,950 $266,077 $557,027
TOTAL COST PER TONNE  : $65 $59 $124

    Unit   Unit     Capital Annualised    Operat-       Total
    Cost Per   Number     Cost capital b       Cost

SITE PURCHASE $0.30 m2 150000 $45,000 $3,790 $3,790

SUB-TOTAL: $3,790
SITE DESIGN
Site investigations $10,000 - - $10,000 $842 $842
Development Approval $10,000 - - $10,000 $842 $842
EPA Licencing requirements $5,000 - - $5,000 $421 $421
Detailed design $50,000 - - $50,000 $4,211 $4,211
Others $0 - - $0 $0 $0

SUB-TOTAL: $6,317
SITE ESTABLISHMENT
Perimeter fence $15  m: 1200 $18,000 $1,516 $1,516
Other fencing $15  m: 0 $0 $0 $0
Water tank $5,000 no: 1 $5,000 $421 $421
Water supply $10,000 no: 1 $10,000 $842 $842
Cell excavation $5 m3: 15000 $75,000 $75,212 $75,212
Perim. drain. (earthw.) $10 no: 270 $2,700 $2,708 $2,708
Site drainage (earthw.) $1,000 no: - $0 $1,000.00 $1,000
Perimeter landscaping $2  m2 6500 $13,000 $1,095 $1,095
Access road(s) $50  m 500 $25,000 $2,106 $2,106

Weighbridge $35,000 no: 0 $0 $0 $0
Site office $20,000 no: 1 $20,000 $1,684 $1,684
Facilities (septic/sewer) $10,000 no: 1 $10,000 $842 $842
Chemical storage sheds $5,000 no: 1 $5,000 $421 $421
Recycling provisions $10,000 no: 1 $10,000 $842 $842
Wheelwash $5,000 no: 0 $0 $0 $2.00 $2

SUB-TOTAL: $88,691
LINER
Base prep. (earthworks) $5  m2 2778 $13,889 $13,928 $13,928
Base liner (mineral) $25  m2 2778 $69,444 $69,640 $69,640
Base liner (synthetic) $0  m2 0 $0 $0 $0

SUB-TOTAL: $83,569
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TAILEM BEND

Landfill Cost Calculating Spreadsheet

LEACHATE SYSTEM
Leachate collection system $20  m2 2778 $55,556 $55,712 $55,712
Dam construction $20 m3 250 $5,000 $421 $421
G/W monitoring wells $75 m 150 $11,250 $948 $948
Sampling, testing, reporting $2,000 a - $2,000 $2,000
Others $0 - 0 $0 $0 $0

SUB-TOTAL: $59,081
FIRE & SAFETY SYSTEMS
Water storage tank $10,000 no: 1 $10,000 $842 $842
Water supply tank $1,000 no: 1 $1,000 $84 $84
Signage $150 no: 10 $1,500 $126 $126
Ring main fire for hydrants $40 no: 200 $8,000 $674 $674
hydrant fittings, tees, hoses $1,000 no: 4 $4,000 $337 $337
Fire break construction $5  m2 6500 $32,500 $2,737 $2,737

SUB-TOTAL: $4,801
MANAGEMENT SYSTEMS
O&M manuals $500 no: 3 $1,500 $126 $126
Staff training $1,000 no/a: 2 $2,000 $2,000 $2,000
Operational/comp self audits $1,000 no/a: 1 $1,000 $1,000 $1,000
emergency procedure programs $1,000 no: 1 $1,000 $84 $84
OH&S manuals and operations $500 no: 2 $1,000 $84 $84

SUB-TOTAL: $3,295

ITEM     Unit   Unit     Capital Annualised    Operat-       Total
    Cost Per   Number     Cost capital    ional       Cost

EQUIPMENT PURCHASE
Landfill compacter $0 no: 0 $0 $0 $0
Grader $0 no: 1 $0 $0 $0
Sheepfoot Roller $50,000 no: 1 $50,000 $7,451 $7,451
Bulldozer $250,000 no: 1 $250,000 $37,257 $37,257
4-wheel-drive $30,000 no: 0 $0 $0 $0
Water tanker incl. pump $0 no: 1 $0 $0 $0
Wood chipper/mulcher $0 no: 1 $0 $0 $0
Litter fence $25 no: 100 $2,500 $2,700 $2,700
Others $0 no: 0 $0 $0 $0

SUB-TOTAL: $47,409
EQUIPMENT LEASE (ANNUAL)
Landfill compacter $0 no: 0 $0 $0
Grader $5,000 no: 1 $5,000 $5,000
Sheepfoot Roller $0 no: 1 $0 $0
Bulldozer $0 no: 0 $0 $0
4-wheel-drive $0 no: 0 $0 $0
Water tanker incl. pump $6,000 no: 1 $6,000 $6,000
Wood chipper/mulcher $30,000 no: 1 $30,000 $30,000
Others $0 no: 0 $0 $0

SUB-TOTAL: $41,000
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TAILEM BEND

Landfill Cost Calculating Spreadsheet

OPERATIONS (ANNUAL)
Lease $0 - - $0 $0
Site supervisor $45,000 no: 1 $27,000 $27,000
Administration Costs $3,000 - - $3,000 $3,000
Labourer(s) (permanent) $40,000 no: 1 $24,000 $24,000
Labourer(s) (casual) $15,000 no: 0 $0 $0
Equipment maintenance $10,000 no: - $10,000 $10,000
Access road maintenance $2,000 - - $2,000 $2,000
Equipment running costs $12,000 no: - $12,000 $12,000
Cover materials $0  to: 3825 $0 $0
Track establishment $0 no: 0 $0 $0
Authority disposal fee $5  to: 4500 $23,625 $23,625
Authority licence fee $300 - - $300 $300
Site insurance $2,000 - - $2,000 $2,000
Other fees/royalties $0 to: 0 $0 $0
Stormwater management $1,000 - - $1,000 $1,000
Leachate management $1,000 - - $1,000 $1,000
Landfill gas management $2,000 - - $2,000 $2,000
Other $0 - - $0 $0

SUB-TOTAL: $107,925

SITE REHABILITATION (ANNUAL)
Final cover $30.00  m2 2571 $77,143 $77,143
Topsoil $5.00  m2 2571 $12,857 $12,857
Revegetation $2.50  m2 2571 $6,429 $6,429
Irrigation $0.00  m2 2571 $0 $0
Others $0.00  m2 2571 $0 $0

SUB-TOTAL: $96,429

ANNUAL MONITORING
Surface water $1,000 no: 2 $2,000 $2,000
Groundwater $1,000 no: 6 $6,000 $6,000
Landfill gas $1,000 no: 6 $6,000 $6,000
Others $0.00 no: 0 $0 $0

SUB-TOTAL: $14,000

Unit Cost Per Unit no. Cost/year Annualised

POST-OPERATIONAL MONITORING (ANNUAL)
Surface water $1,000 no: 2 $2,000 $21,350 $90 $90.16
Groundwater $1,000 no: 6 $6,000 $64,049 $270 $270.48
Landfill gas $1,000 no: 6 $6,000 $64,049 $270 $270.48
Others $0.00 no: 0 $0 $0 $0 $0.00

SUB-TOTAL: $631
POST-CLOS. OPERATIONS (ANNUAL)
Leachate management $1,000 - - $1,000 $10,675 $45 $45.08
Landfill gas management $1,000 - - $1,000 $10,675 $45 $45.08

SUB-TOTAL: $90

TOTAL COSTS PER YEAR  : $290,950 $266,077 $557,027

TOTAL COST PER TONNE  : $65 $59 $124

P V of
future pmts
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TAILEM BEND

Landfill Cost Calculating Spreadsheet

2. TAILEM BEND Transfer station

Equipment purchase Compactor Vehicle:   $ : 150000      Payback period: 5.0 years
6

Equipment running costs (fuel/oil) $/a : 15000
Equipment maintenance $/a : 3000
Compactor driver/off-sider(incl. O/H) $/a : 45000 no.: 1
Operating hours per year h/a : 1200

Haulage Haulage distance (one way) km  : 55.0 15 minutes
Average travel speed km/h: 70 Contingency: 10 minutes

Costs Costs/tonne $/t : $22.80
Costs/tonne/km: $/t.km: $0.41

Equipment Lease Compactor Vehicle: $/a: $0
Costs Costs/tonne $/t: $0.00

Costs/tonne/km: $/t/km: $0.00
Option 2: Transfer Station

Haulage Haulage distance (one way) km: 27
Costs/tonne $/t: $13.62

Calculation of Number of containers/day, prime movers required

Step 1: Annual throughput t/a : 800 Step 2 : Average daily throughput t/d : 2.2
Distance to landfill km  : 27.0 Travel speed to landfill km/h: 70.0
Average load per container t   : 5.0 Average travel time (return) min : 46

Allowance for preparation,
Step 3: Total container loads per day 0.4 emptying container, etc min : 30

No. of prime movers 1 Time for round trip min : 76
Trips/day/prime mover no  : 0.4

Equipment purchase Front end loader $ : 200000 No. 0 5 years
Small tractor $  : 0 No. 1 0 years
Transfer containers $ : 10000 No. 2 10 years
Prime movers $  : 0 No. 1 5 years

Site Purchase Land purchase $ : 50000 30 years
Site Establishment Construction $ : 100000

Prof. fees $ : 10000
Fixed plant $ : 0

Payback Period:

total  waste tons/ vehicle:

Allowance for unloading:

Life span of transfer station:

Payback Period:
Payback Period:
Payback Period:

Option 1: Direct Haulage (transport cost to landfill with a compactor vehicle)
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TAILEM BEND

Landfill Cost Calculating Spreadsheet

2. Transfer

Option 2: Transfer Station
Operational Costs Site services/maintenance $/a : 2000

Administration $/a : 2000
Plant operat./maintenance
(incl vehicle fuel/oil) $/a : 0
Prime mover drivers $/a : 0 No : 1.0
Gatehouse operator $/a : 45000 No : 0.6
Front end loader driver $/a : 15000 No : 0.0
Compactor operator $/a : 0 No : 0.0
Other $/a : 5000 No : 1.0

Costs Costs/tonne $/t : $86.25

Site lease Land purchase $/a : $0

Equipment lease Front end loader $/a : $0
Small tractor $/a : $37,500
Transfer containers $/a : $0
Prime movers $/a : $15,000

Costs Costs/tonne: $/t: $65.63
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TAILEM BEND

Landfill Cost Calculating Spreadsheet

Transfer Option #2 calculations

LAND AND SITE ESTABLISHMENT
Land purchase $50,000 - - $50,000 $4,441 $4,441.37
Construction costs $100,000 - - $100,000 $8,883 $8,882.74
Professional fees $10,000 - - $10,000 $888 $888.27
Fixed plant $0 - - $0 $0 $0.00

SUB-TOTAL: $14,212
EQUIPMENT PURCHASE
Front end loader $200,000 no: 0 $0 $0 $0.00
Small tractor $0 no: 1 $0 $0 $0.00
Transfer containers $10,000 no: 2 $20,000 $1,777 $1,776.55
Prime movers $0 no: 1 $0 $0 $0.00

SUB-TOTAL: $1,777
OPERATIONAL COSTS (ANNUAL)
Site services/maintenance $2,000 - - $2,000 $2,000
Administration $2,000 - - $2,000 $2,000
Plant operat./maintenance $0 - - $0 $0
Prime mover drivers $0 no: 1 $0 $0
Gatehouse operators $45,000 no: 1 $27,000 $27,000
Front end loader driver $15,000 no: 0 $0 $0
Compactor operator $0 no: 0 $0 $0
Other $5,000 no: 1 $5,000 $5,000

SUB-TOTAL: $36,000

TOTAL COSTS PER YEAR  : $15,989 $36,000 $51,989

LEASE (ANNUAL)

Site lease option:
Land lease $0 - - $0 $0
Equipment lease option:
Front end loader $0 no: 0 $0 $0
Small tractor $37,500 no: 1 $37,500 $37,500
Transfer containers $0 no: 2 $0 $0
Prime movers $15,000 no: 1 $15,000 $15,000

SUB-TOTAL: $52,500

TOTAL COSTS PER YEAR  : $15,989 $88,500 $104,489

TOTAL COSTS PER TONNE  : $130.61
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KAROONDA

Landfill Cost Calculating Spreadsheet

KAROONDA landfill

1. Landfill Costs Parameters

Blue font indicates that an input is required by the user.
Pink font indicates that no input is required as the program calculates the value itself.

Site Details Landfill area : m2 : 20000 Landfill Life 23 years
Est. volume m3 : 40000
Annual waste intake tn : 700
Landfill stages no : 5
Compaction density (incl. cover) kg/m3 : 400
Waste/Cover Material  % : 85
Post-clos. monit./managem. period a : 25 25
Interest rate (loan/investment)  % : 8 8

Component Subtotal Component Subtotal
Site Purchase Land costs  $/m2 : 0 3.52 3.52 1.66% 1.66%

Site area m2 : 85000

Site Lease Annual lease $  : 0 0.00 0.00 0.00% 0.00%

Site Design Site investigations $  : 10000 1.38 0.65%
Development approval (sum of all components) $  : 5000 0.69 0.33%
EPA licence requirements $  : 5000 0.69 0.33%
Detailed design $  : 20000 2.76 1.31%
Other..Specify: ....... $  : 0 0.00 5.52 0.00% 2.61%

Site Establishment Perimeter fence $/m : 15 m  : 1200 2.49 1.17%
Other fencing/compound $/m : 15 m  : 400 0.83 0.39%
Water tank $   : 5000 no : 1 0.69 0.33%
Water supply (infrastructure costs) $   : 10000 no : 1 1.38 0.65%
Cell excavation $/m3   : 5 m3: 1800 13.89 6.57%
Perim. drain. (earthworks) $   : 10 no : 70 1.08 0.51%
Site drainage (earthworks) $   : 2000 no : 5 1.38 0.65%
Perimeter landscaping $/m2: 2 m2 : 2100 0.58 0.27%
Access road(s) $/m : 50 m  : 250 1.73 0.82%

Weighbridge $   : 35000 no : 0 0.00 0.00%
Site office + compound $   : 20000 no : 1 2.76 1.31%
Facilities (septic/sewer) $   : 10000 no : 1 1.38 0.65%
Chemical storage sheds $   : 5000 no : 1 0.69 0.33%
Recycling provisions $   : 10000 no : 1 1.38 0.65%
Wheel wash $   : 5000 no : 0 0.00 30.25 0.00% 14.30%

PercentageCosts per tonneCost/unit Number of Units
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KAROONDA

Landfill Cost Calculating Spreadsheet

1. Landfill Costs Parameters

Liner
Base prep. (earthworks) $/m2: 5 3.50 1.66%
Base liner (mineral) $/m2: 10 7.01 3.31%
Base liner (gravel) $/m2: 0 0.00 10.51 0.00% 4.97%

Leachate collection system (sump and pipework) $/m2: 20 14.02 6.63%
Dam construction $/m3: 10 m3  : 100 0.14 0.07%
G/W monitoring wells $/m : 70 m  : 150 1.45 0.69%
Sampling, testing, reporting (preliminary investigations) $/a : 500 0.71 0.34%
Other..Specify: ...... $   : 0 no : 0 0.00 16.32 0.00% 7.72%

Fire and Safety Systems Water storage tank $   : 10000 no : 1 1.38 0.65%
Water supply to tank $   : 1000 no : 1 0.14 0.07%
Signage $   : 150 no : 6 0.12 0.06%
Ring main fire for hydrants $/m : 40 m: 0 0.00 0.00%
Hydrant fittings, tees, hoses $   : 0 no : 0 0.00 0.00%
Fire break construction $/m2: 5 m2 : 3000 2.07 3.71 0.98% 1.76%

Management Systems Operations and maintenance manuals $   : 500 no : 2 0.14 0.07%
Staff training $/a   : 1000 no : 1 2.00 0.95%
Operations/compliance self-audits $/a   : 1000 no : 1 1.43 0.68%
Emergency procedure programs $   : 1000 no : 1 0.14 0.07%
OH&S manuals and operations $   : 500 no : 2 0.14 3.84 0.07% 1.82%

Equipment Purchase Landfill compactor $   : 0      Payback period: 10.0 no : 0 0.00 0.00%
Grader $   : 0 10.0 no : 1 0.00 0.00%
Sheepfoot Roller $   : 0 1.0 no : 1 0.00 0.00%
Bulldozer - Frontend loader $   : 200000 10.0 no : 0 0.00 0.00%
4-wheel-drive $   : 5.0 no : 0 0.00 0.00%
Water tanker incl. pump $   : 0 10.0 no : 1 0.00 0.00%
Wood chipper/mulcher $   : 50000 5.0 no : 0 0.00 0.00%
Litter fence $/m : 25 10.0 m  : 60 0.32 0.15%
Other..Specify: ...... $   : 0 1.0 no : 0 0.00 0.32 0.00% 0.15%

Equipment Lease Landfill compactor $/a: 0 no: 0 0.00 0.00%
Grader $/a: 5000 no: 1 7.14 3.38%
Sheepfoot Roller $/a: 3600 no: 1 5.14 2.43%
Bulldozer - Frontend loader $/a: 15000 no: 1 21.43 10.13%
4-wheel-drive $/a: 0 no: 0 0.00 0.00%
Water tanker incl. pump $/a: 5000 no: 1 7.14 3.38%
Wood chipper/mulcher $/a: 5000 no: 1 7.14 3.38%
Other..Specify: ...... $/a: 0 no: 0 0.00 48.00 0.00% 22.70%

Leachate System
(infrastructure establishment)

Cost/unit Number of Units Costs per tonne Percentage
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KAROONDA

Landfill Cost Calculating Spreadsheet

1. Landfill Costs Parameters

Operations (ann) Site supervisor $/a : 45000 no : 0 25.71 12.16%
Administration costs $/a : 2000 2.86 1.35%
Machine operators/weighbridge (perm.) $/a : no : 0.00 0.00%
Labourer(s) (cas.) $/a : 10000 no : 1 14.29 6.75%
Equipment maintenance $/a : 0 0.00 0.00%
Access road maintenance $/a : 2000 2.86 1.35%
Equipm. fuel/oil costs $/a : 0 0.00 0.00%
Cover materials $/t : 0 0.00 0.00%
Equipment hire $/a : 0 0.00 0.00%
Authority disposal levy $/t : 5 5.25 2.48%
Authority licence fee $ 500 0.71 0.34%
Site insurance $/a : 2000 2.86 1.35%
Other fees/royalties $/t : 0 0.00 0.00%
Stormwater management $/a : 1000 1.43 0.68%
Leachate management $/a : 1000 1.43 0.68%
Landfill gas management (incl.piping) $/a : 1000 1.43 0.68%
Other..Specify: ....... $/a : 0 0.00 58.82 0.00% 27.81%

Site Rehabilitation (ann) Final cover $/m2: 10.00 12.50 5.91%
Topsoil $/m2: 5.00 6.25 2.96%
Revegetation $/m2: 2.00 2.50 1.18%
Irrigation $/m2: 0.00 0.00 0.00%
Other..Specify: ....... $/m2: 0.00 0.00 21.25 0.00% 10.05%

Annual Monitoring Surface water $ : 500 Intervals (months) 12 1 0.71 0.34%
(Costs per test location/well) Groundwater $ : 300 6 3 2.57 1.22%

Landfill gas $ : 150 6 10 4.29 2.03%
Other..Specify: ....... $ : 0 1 0 0.00 7.57 0.00% 3.58%

Post Closure Operations
$/a: $1,000 years: 25 0.51 0.51 0.24% 0.24%

Landfill gas management $/a: $1,000

Post Operation Monitoring years: 25 1.35 1.35 0.64% 0.64%

Total
$211 $211 100% 100%

(Personell costs including
overheads)

Locations(no)

Surface/groundwater & landfill gas:

Leachate management

Percentage

Costs are as specified in
Annual Monitoring above

Costs per tonneCost/unit Number of Units

Page 3 Karoonda



KAROONDA

Landfill Cost Calculating Spreadsheet

LANDFILL COSTS

LANDFILL LIFE         : 22.9 YEARS

Annualised Operational Total
Capital Costs

TOTAL COSTS PER YEAR  : $48,902 $99,147 $148,049
TOTAL COST PER TONNE  : $70 $142 $211

TRANSFER (purchase)
TOTAL COSTS PER YEAR  : $0 $0 $0
TOTAL COST PER TONNE  : $0 $0 $0

TRANSFER (lease)
TOTAL COSTS PER YEAR  : $0 $0 $0
TOTAL COST PER TONNE  : $0 $0 $0

    Unit   Unit     Capital Annualised    Operat-       Total
    Cost Per   Number     Cost capital    ional       Cost

SITE PURCHASE $0.30 m2 85000 $25,500 $2,464 $2,464

SUB-TOTAL: $2,464
SITE DESIGN
Site investigations $10,000 - - $10,000 $966 $966
Development Approval $5,000 - - $5,000 $483 $483
EPA Licencing requirements $5,000 - - $5,000 $483 $483
Detailed design $20,000 - - $20,000 $1,933 $1,933
Others $0 - - $0 $0 $0

SUB-TOTAL: $3,866
SITE ESTABLISHMENT
Perimeter fence $15  m: 1200 $18,000 $1,740 $1,740
Other fencing $15  m: 400 $6,000 $580 $580
Water tank $5,000 no: 1 $5,000 $483 $483
Water supply $10,000 no: 1 $10,000 $966 $966
Cell excavation $5 m3: 1800 $9,000 $9,720 $9,720
Perim. drain. (earthw.) $10 no: 70 $700 $756 $756
Site drainage (earthw.) $2,000 no: 5 $10,000 $966 $966
Perimeter landscaping $2  m2 2100 $4,200 $406 $406
Access road(s) $50  m 250 $12,500 $1,208 $1,208

Weighbridge $35,000 no: 0 $0 $0 $0
Site office $20,000 no: 1 $20,000 $1,933 $1,933
Facilities (septic/sewer) $10,000 no: 1 $10,000 $966 $966
Chemical storage sheds $5,000 no: 1 $5,000 $483 $483
Recycling provisions $10,000 no: 1 $10,000 $966 $966
Wheelwash $5,000 no: 0 $0 $0 $0

SUB-TOTAL: $21,174
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KAROONDA

Landfill Cost Calculating Spreadsheet

LINER
Base prep. (earthworks) $5  m2 875 $4,375 $2,453 $2,453
Base liner (mineral) $10  m2 875 $8,750 $4,907 $4,907
Base liner (hydrocarbon) $0  m2 875 $0 $0 $0

SUB-TOTAL: $7,360
LEACHATE SYSTEM
Leachate collection system $20  m2 875 $17,500 $9,813 $9,813
Dam construction $10 m3 100 $1,000 $97 $97
G/W monitoring wells $70 m 150 $10,500 $1,015 $1,015
Sampling, testing, reporting $500 a - $500 $500
Others $0 - 0 $0 $0 $0

SUB-TOTAL: $11,425
FIRE & SAFETY SYSTEMS
Water storage tank $10,000 no: 1 $10,000 $966 $966
Water supply tank $1,000 no: 1 $1,000 $97 $97
Signage $150 no: 6 $900 $87 $87
Ring main fire for hydrants $40 no: 0 $0 $0 $0
hydrant fittings, tees, hoses $0 no: 0 $0 $0 $0
Fire break construction $5  m2 3000 $15,000 $1,450 $1,450

SUB-TOTAL: $2,600
MANAGEMENT SYSTEMS
O&M manuals $500 no: 2 $1,000 $97 $97
Staff training $1,000 no/a: 1.4 $1,400 $1,400 $1,400
Operational/comp self audits $1,000 no/a: 1 $1,000 $1,000 $1,000
emergency procedure programs $1,000 no: 1 $1,000 $97 $97
OH&S manuals and operations $500 no: 2 $1,000 $97 $97

SUB-TOTAL: $2,690

ITEM     Unit   Unit     Capital Annualised    Operat-       Total
    Cost Per   Number     Cost capital    ional       Cost

EQUIPMENT PURCHASE
Landfill compacter $0 no: 0 $0 $0 $0
Grader $0 no: 1 $0 $0 $0
Sheepfoot Roller $0 no: 1 $0 $0 $0
Bulldozer $200,000 no: 0 $0 $0 $0
4-wheel-drive no: 0 $0 $0 $0
Water tanker incl. pump $0 no: 1 $0 $0 $0
Wood chipper/mulcher $50,000 no: 0 $0 $0 $0
Litter fence $25 no: 60 $1,500 $224 $224
Others $0 no: 0 $0 $0 $0

SUB-TOTAL: $224
EQUIPMENT LEASE (ANNUAL)
Landfill compacter $0 no: 0 $0 $0
Grader $5,000 no: 1 $5,000 $5,000
Sheepfoot Roller $3,600 no: 1 $3,600 $3,600
Bulldozer $15,000 no: 1 $15,000 $15,000
4-wheel-drive $0 no: 0 $0 $0
Water tanker incl. pump $5,000 no: 1 $5,000 $5,000
Wood chipper/mulcher $5,000 no: 1 $5,000 $5,000
Others $0 no: 0 $0 $0

SUB-TOTAL: $33,600
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KAROONDA

Landfill Cost Calculating Spreadsheet

OPERATIONS (ANNUAL)
Lease $0 - - $0 $0
Site supervisor $45,000 no: 0 $18,000 $18,000
Administration Costs $2,000 - - $2,000 $2,000
Labourer(s) (permanent) no: $0 $0
Labourer(s) (casual) $10,000 no: 1 $10,000 $10,000
Equipment maintenance $0 no: - $0 $0
Access road maintenance $2,000 - - $2,000 $2,000
Equipment running costs $0 no: - $0 $0
Cover materials $0  to: 595 $0 $0
Track establishment $0 no: 0 $0 $0
Authority disposal fee $5  to: 700 $3,675 $3,675
Authority licence fee $500 - - $500 $500
Site insurance $2,000 - - $2,000 $2,000
Other fees/royalties $0 to: 0 $0 $0
Stormwater management $1,000 - - $1,000 $1,000
Leachate management $1,000 - - $1,000 $1,000
Landfill gas management $1,000 - - $1,000 $1,000
Other $0 - - $0 $0

SUB-TOTAL: $41,175

SITE REHABILITATION (ANNUAL)
Final cover $10.00  m2 875 $8,750 $8,750
Topsoil $5.00  m2 875 $4,375 $4,375
Revegetation $2.00  m2 875 $1,750 $1,750
Irrigation $0.00  m2 875 $0 $0
Others $0.00  m2 875 $0 $0

SUB-TOTAL: $14,875

ANNUAL MONITORING
Surface water $500 no: 1 $500 $500
Groundwater $300 no: 6 $1,800 $1,800
Landfill gas $150 no: 20 $3,000 $3,000
Others $0.00 no: 0 $0 $0

SUB-TOTAL: $5,300

Unit Cost Per Unit no. Cost/year Annualised

POST-OPERATIONAL MONITORING (ANNUAL)
Surface water $500 no: 1 $500 $5,337 $89 $88.82
Groundwater $300 no: 6 $1,800 $19,215 $320 $319.76
Landfill gas $150 no: 20 $3,000 $32,024 $533 $532.93
Others $0.00 no: 0 $0 $0 $0 $0.00

SUB-TOTAL: $942
POST-CLOS. OPERATIONS (ANNUAL)
Leachate management $1,000 - - $1,000 $10,675 $178 $177.64
Landfill gas management $1,000 - - $1,000 $10,675 $178 $177.64

SUB-TOTAL: $355

TOTAL COSTS PER YEAR  : $48,902 $99,147 $148,049

TOTAL COST PER TONNE  : $70 $142 $211

P V of
future pmts
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KAROONDA

Landfill Cost Calculating Spreadsheet

2.  KAROONDA Transfer station  (haul to Brinkley Rd landfill Murray Bridge)

Equipment purchase Compactor Vehicle:   $ : 150000      Payback period: 5.0 years
5

Equipment running costs (fuel/oil) $/a : 7000
Equipment maintenance $/a : 3000
Compactor driver/off-sider(incl. O/H) $/a : 45000 no.: 0
Operating hours per year h/a : 500

Haulage Haulage distance (one way) km  : 74.0 15 minutes
Average travel speed km/h: 90 Contingency: 10 minutes

Costs Costs/tonne $/t : $46.64
Costs/tonne/km: $/t.km: $0.63

Equipment Lease Compactor Vehicle: $/a: $0
Costs Costs/tonne $/t: $0.00

Costs/tonne/km: $/t/km: $0.00
Option 2: Transfer Station

Haulage Haulage distance (one way) km: 74
Costs/tonne $/t: $46.64

Calculation of Number of containers/day, prime movers required

Step 1: Annual throughput t/a : 500 Step 2 : Average daily throughput t/d : 1.4
Distance to landfill km  : 74.0 Travel speed to landfill km/h: 90.0
Average load per container t   : 5.0 Average travel time (return) min : 99

Allowance for preparation,
Step 3: Total container loads per day 0.3 emptying container, etc min : 15

No. of prime movers 1 Time for round trip min : 114
Trips/day/prime mover no  : 0.3

Equipment purchase Front end loader $  : 0 No. 0 10 years
Small tractor $  : 0 No. 1 10 years
Transfer containers $ : 1000 No. 1 5 years
Prime movers $  : 0 No. 1 5 years

Site Purchase Land purchase $ : 25000 30 years
Site Establishment Construction $ : 50000

Prof. fees $ : 5000
Fixed plant $ : 0

Payback Period:
Payback Period:
Payback Period:

Option 1: Direct Haulage (transport cost to landfill with a compactor vehicle)

Payback Period:

total  waste tons/ vehicle:

Allowance for unloading:

Life span of transfer station:
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KAROONDA

Landfill Cost Calculating Spreadsheet

2. Transfer

Option 2: Transfer Station
Operational Costs Site services/maintenance $/a : 2000

Administration $/a : 2000
Plant operat./maintenance
(incl vehicle fuel/oil) $/a : 0
Prime mover drivers $/a : 0 No : 1.0
Gatehouse operator $/a : 45000 No : 0.4
Front end loader driver $/a : 0 No : 0.0
Compactor operator $/a : 0 No : 0.0
Other  (casual) $/a : 5000 No : 1.0

Costs Costs/tonne $/t : $108.00

Site lease Land purchase $/a :

Equipment lease Front end loader $/a : $0
Small tractor $/a : $15,000
Transfer containers $/a : $0
Prime movers $/a : $7,000

Costs Costs/tonne: $/t: $44.00

TRANSFER (purchase)
TOTAL COSTS PER YEAR  : $7,357 $27,000 $34,357
TOTAL COST PER TONNE  : $15 $54 $69

TRANSFER (lease)
TOTAL COSTS PER YEAR  : $0 $22,000 $22,000
TOTAL COST PER TONNE  : $0 $44 $44
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KAROONDA

Landfill Cost Calculating Spreadsheet

    Unit   Unit     Capital Annualised    Operat-       Total
    Cost Per   Number     Cost capital    ional       Cost

Transfer Option #2 calculations

LAND AND SITE ESTABLISHMENT
Land purchase $25,000 - - $25,000 $2,221 $2,220.69
Construction costs $50,000 - - $50,000 $4,441 $4,441.37
Professional fees $5,000 - - $5,000 $444 $444.14
Fixed plant $0 - - $0 $0 $0.00

SUB-TOTAL: $7,106
EQUIPMENT PURCHASE
Front end loader $0 no: 0 $0 $0 $0.00
Small tractor $0 no: 1 $0 $0 $0.00
Transfer containers $1,000 no: 1 $1,000 $250 $250.46
Prime movers $0 no: 1 $0 $0 $0.00

SUB-TOTAL: $250
OPERATIONAL COSTS (ANNUAL)
Site services/maintenance $2,000 - - $2,000 $2,000
Administration $2,000 - - $2,000 $2,000
Plant operat./maintenance $0 - - $0 $0
Prime mover drivers $0 no: 1 $0 $0
Gatehouse operators $45,000 no: 0 $18,000 $18,000
Front end loader driver $0 no: 0 $0 $0
Compactor operator $0 no: 0 $0 $0
Other $5,000 no: 1 $5,000 $5,000

SUB-TOTAL: $27,000

TOTAL COSTS PER YEAR  : $7,357 $27,000 $34,357

LEASE (ANNUAL)

Site lease option:
Land lease $0 - - $0 $0
Equipment lease option:
Front end loader $0 no: 0 $0 $0
Small tractor $15,000 no: 1 $15,000 $15,000
Transfer containers $0 no: 1 $0 $0
Prime movers $7,000 no: 1 $7,000 $7,000

SUB-TOTAL: $22,000

TOTAL COSTS PER YEAR  : $7,357 $49,000 $56,357

TOTAL COSTS PER TONNE  : $98.00 $112.71
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LOXTON LANDFILL

Landfill Cost Calculating Spreadsheet

LOXTON landfill

1. Landfill Costs Parameters

Blue font indicates that an input is required by the user.
Pink font indicates that no input is required as the program calculates the value itself.

Site Details Landfill area : m2 : 80000 Landfill Life 33 years
Est. volume m3 : 400000
Annual waste intake tn : 6000
Landfill stages no : 30
Compaction density (incl. cover) kg/m3 : 500
Waste/Cover Material  % : 85
Post-clos. monit./managem. period a : 25 25
Interest rate (loan/investment)  % : 7 6

Component Subtotal Component Subtotal
Site Purchase Land costs  $/m2 : 1 1.54 1.54 1.42% 1.42%

Site area m2 : 250000

Site Lease Annual lease $  : 0 0.00 0.00 0.00% 0.00%

Site Design Site investigations $  : 10000 0.12 0.11%
Development approval (sum of all components) $  : 10000 0.12 0.11%
EPA licence requirements $  : 5000 0.06 0.06%
Detailed design $  : 50000 0.62 0.57%
Other..Specify: ....... $  : 0 0.00 0.93 0.00% 0.85%

Site Establishment Perimeter fence $/m : 15 m  : 2000 0.37 0.34%
Other fencing/compound $/m : 15 m  : 0 0.00 0.00%
Water tank $   : 5000 no : 1 0.06 0.06%
Water supply (infrastructure costs) $   : 10000 no : 1 0.12 0.11%
Cell excavation $/m3   : 5 m3: 15000 12.02 11.07%
Perim. drain. (earthworks) $   : 10 no : 200 0.32 0.30%
Site drainage (earthworks) $   : 1000 no : 30 4.81 4.43%
Perimeter landscaping $/m2: 2 m2 : 10000 0.25 0.23%
Access road(s) $/m : 50 m  : 500 0.31 0.28%

Weighbridge $   : 35000 no : 1 0.43 0.40%
Site office + compound $   : 20000 no : 1 0.25 0.23%
Facilities (septic/sewer) $   : 10000 no : 1 0.12 0.11%
Chemical storage sheds $   : 5000 no : 1 0.06 0.06%
Recycling provisions $   : 40000 no : 1 0.49 0.45%
Wheel wash $   : 5000 no : 0 0.00 19.62 0.00% 18.07%

PercentageCosts per tonneCost/unit Number of Units
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LOXTON LANDFILL

Landfill Cost Calculating Spreadsheet

1. Landfill Costs Parameters

Liner
Base prep. (earthworks) $/m2: 5 2.14 1.97%
Base liner (mineral) $/m2: 25 10.69 9.84%
Base liner (synthetic) $/m2: 0 0.00 12.82 0.00% 11.81%

Leachate collection system (sump and pipework) $/m2: 20 8.55 7.88%
Dam construction $/m3: 10 m3  : 500 0.06 0.06%
G/W monitoring wells $/m : 70 m  : 150 0.13 0.12%
Sampling, testing, reporting (preliminary investigations) $/a : 5000 0.83 0.77%
Other..Specify: ...... $   : 0 no : 0 0.00 9.57 0.00% 8.82%

Fire and Safety Systems Water storage tank $   : 10000 no : 1 0.12 0.11%
Water supply to tank $   : 1000 no : 1 0.01 0.01%
Signage $   : 150 no : 3 0.01 0.01%
Ring main fire for hydrants $/m : 40 m: 1500 0.74 0.68%
Hydrant fittings, tees, hoses $   : 1000 no : 10 0.12 0.11%
Fire break construction $/m2: 5 m2 : 10000 0.62 1.62 0.57% 1.49%

Management Systems Operations and maintenance manuals $   : 500 no : 3 0.02 0.02%
Staff training $/a   : 2000 no : 3 1.00 0.92%
Operations/compliance self-audits $/a   : 1000 no : 1 0.17 0.15%
Emergency procedure programs $   : 1000 no : 1 0.01 0.01%
OH&S manuals and operations $   : 500 no : 2 0.01 1.21 0.01% 1.11%

Equipment Purchase Landfill compactor $   : 0      Payback period: 10.0 no : 1 0.00 0.00%
Grader $   : 0 10.0 no : 1 0.00 0.00%
Sheepfoot Roller $   : 50000 10.0 no : 1 1.16 1.07%
Bulldozer - Frontend loader $   : 250000 10.0 no : 1 5.80 5.34%
4-wheel-drive $   : 30000 5.0 no : 0 0.00 0.00%
Water tanker incl. pump $   : 0 10.0 no : 1 0.00 0.00%
Wood chipper/mulcher $   : 30000 5.0 no : 0 0.00 0.00%
Litter fence $/m : 25 1.0 m  : 200 0.89 0.82%
Other..Specify: ...... $   : 0 1.0 no : 0 0.00 7.84 0.00% 7.22%

Equipment Lease Landfill compactor $/a: 0 no: 1 0.00 0.00%
Grader $/a: 5000 no: 1 0.83 0.77%
Sheepfoot Roller $/a: 0 no: 1 0.00 0.00%
Bulldozer - Frontend loader $/a: 0 no: 1 0.00 0.00%
4-wheel-drive $/a: 0 no: 0 0.00 0.00%
Water tanker incl. pump $/a: 5000 no: 1 0.83 0.77%
Wood chipper/mulcher $/a: 30000 no: 1 5.00 4.61%
Other..Specify: ...... $/a: 0 no: 0 0.00 6.67 0.00% 6.14%

Cost/unit Number of Units Costs per tonne Percentage

Leachate System
(infrastructure establishment)
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LOXTON LANDFILL

Landfill Cost Calculating Spreadsheet

1. Landfill Costs Parameters

Operations (ann) Site supervisor $/a : 45000 no : 1 7.50 6.91%
Administration costs $/a : 2000 0.33 0.31%
Machine operators/weighbridge (perm.) $/a : 40000 no : 1 6.67 6.14%
Labourer(s) (cas.) $/a : 15000 no : 1 2.50 2.30%
Equipment maintenance $/a : 5000 0.83 0.77%
Access road maintenance $/a : 2000 0.33 0.31%
Equipm. fuel/oil costs $/a : 15000 2.50 2.30%
Cover materials $/t : 0 0.00 0.00%
Equipment hire $/a : 0 0.00 0.00%
Authority disposal levy $/t : 5 5.25 4.84%
Authority licence fee $ 1000 0.17 0.15%
Site insurance $/a : 2000 0.33 0.31%
Other fees/royalties $/t : 0 0.00 0.00%
Stormwater management $/a : 1000 0.17 0.15%
Leachate management $/a : 1000 0.17 0.15%
Landfill gas management (incl.piping) $/a : 1000 0.17 0.15%
Other..Specify: ....... $/a : 0 0.00 26.92 0.00% 24.79%

Site Rehabilitation (ann) Final cover $/m2: 30.00 12.00 11.05%
Topsoil $/m2: 5.00 2.00 1.84%
Revegetation $/m2: 2.50 1.00 0.92%
Irrigation $/m2: 0.00 0.00 0.00%
Other..Specify: ....... $/m2: 0.00 0.00 15.00 0.00% 13.82%

Annual Monitoring Surface water $ : 500 Intervals (months) 6 1 0.17 0.15%
(Costs per test location/well) Groundwater $ : 1000 6 3 1.00 0.92%

Landfill gas $ : 1500 6 6 3.00 2.76%
Other..Specify: ....... $ : 0 1 0 0.00 4.17 0.00% 3.84%

Post Closure Operations
$/a: $500 years: 25 0.02 0.02 0.02% 0.02%

Landfill gas management $/a: $500

Post Operation Monitoring years: 25 0.62 0.62 0.57% 0.57%

Total
$109 $109 100% 100%

Cost/unit Number of Units Percentage

Costs are as specified in
Annual Monitoring above

Costs per tonne

(Personell costs including
overheads)

Locations(no)

Surface/groundwater & landfill gas:

Leachate management
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LOXTON LANDFILL

Landfill Cost Calculating Spreadsheet

LANDFILL COSTS

LANDFILL LIFE         : 33.3 YEARS

Annualised Operational Total
Capital Costs

TOTAL COSTS PER YEAR  : $318,991 $332,369 $651,360
TOTAL COST PER TONNE  : $53 $55 $109

    Unit   Unit     Capital Annualised    Operat-       Total
    Cost Per   Number     Cost capital    ional       Cost

SITE PURCHASE $0.50 m2 250000 $125,000 $9,260 $9,260

SUB-TOTAL: $9,260
SITE DESIGN
Site investigations $10,000 - - $10,000 $741 $741
Development Approval $10,000 - - $10,000 $741 $741
EPA Licencing requirements $5,000 - - $5,000 $370 $370
Detailed design $50,000 - - $50,000 $3,704 $3,704
Others $0 - - $0 $0 $0

SUB-TOTAL: $5,556
SITE ESTABLISHMENT
Perimeter fence $15  m: 2000 $30,000 $2,222 $2,222
Other fencing $15  m: 0 $0 $0 $0
Water tank $5,000 no: 1 $5,000 $370 $370
Water supply $10,000 no: 1 $10,000 $741 $741
Cell excavation $5 m3: 15000 $75,000 $72,137 $72,137
Perim. drain. (earthw.) $10 no: 200 $2,000 $1,924 $1,924
Site drainage (earthw.) $1,000 no: 30 $30,000 $28,855 $28,855
Perimeter landscaping $2  m2 10000 $20,000 $1,482 $1,482
Access road(s) $50  m 500 $25,000 $1,852 $1,852

Weighbridge $35,000 no: 1 $35,000 $2,593 $2,593
Site office $20,000 no: 1 $20,000 $1,482 $1,482
Facilities (septic/sewer) $10,000 no: 1 $10,000 $741 $741
Chemical storage sheds $5,000 no: 1 $5,000 $370 $370
Recycling provisions $40,000 no: 1 $40,000 $2,963 $2,963
Wheelwash $5,000 no: 0 $0 $0 $0

SUB-TOTAL: $117,731
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LOXTON LANDFILL

Landfill Cost Calculating Spreadsheet

LINER
Base prep. (earthworks) $5  m2 2667 $13,333 $12,824 $12,824
Base liner (mineral) $25  m2 2667 $66,667 $64,121 $64,121
Base liner (hydrocarbon) $0  m2 2400 $0 $0 $0

SUB-TOTAL: $76,946
LEACHATE SYSTEM
Leachate collection system $20  m2 2667 $53,333 $51,297 $51,297
Dam construction $10 m3 500 $5,000 $370 $370
G/W monitoring wells $70 m 150 $10,500 $778 $778
Sampling, testing, reporting $5,000 a - $5,000 $5,000
Others $0 - 0 $0 $0 $0

SUB-TOTAL: $57,445
FIRE & SAFETY SYSTEMS
Water storage tank $10,000 no: 1 $10,000 $741 $741
Water supply tank $1,000 no: 1 $1,000 $74 $74
Signage $150 no: 3 $450 $33 $33
Ring main fire for hydrants $40 no: 1500 $60,000 $4,445 $4,445
hydrant fittings, tees, hoses $1,000 no: 10 $10,000 $741 $741
Fire break construction $5  m2 10000 $50,000 $3,704 $3,704

SUB-TOTAL: $9,738
MANAGEMENT SYSTEMS
O&M manuals $500 no: 3 $1,500 $111 $111
Staff training $2,000 no/a: 3 $6,000 $6,000 $6,000
Operational/comp self audits $1,000 no/a: 1 $1,000 $1,000 $1,000
emergency procedure programs $1,000 no: 1 $1,000 $74 $74
OH&S manuals and operations $500 no: 2 $1,000 $74 $74

SUB-TOTAL: $7,259

ITEM     Unit   Unit     Capital Annualised    Operat-       Total
    Cost Per   Number     Cost capital    ional       Cost

EQUIPMENT PURCHASE
Landfill compacter $0 no: 1 $0 $0 $0
Grader $0 no: 1 $0 $0 $0
Sheepfoot Roller $50,000 no: 1 $50,000 $6,955 $6,955
Bulldozer $250,000 no: 1 $250,000 $34,776 $34,776
4-wheel-drive $30,000 no: 0 $0 $0 $0
Water tanker incl. pump $0 no: 1 $0 $0 $0
Wood chipper/mulcher $30,000 no: 0 $0 $0 $0
Litter fence $25 no: 200 $5,000 $5,325 $5,325
Others $0 no: 0 $0 $0 $0

SUB-TOTAL: $47,056
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LOXTON LANDFILL

Landfill Cost Calculating Spreadsheet

EQUIPMENT LEASE (ANNUAL)
Landfill compacter $0 no: 1 $0 $0
Grader $5,000 no: 1 $5,000 $5,000
Sheepfoot Roller $0 no: 1 $0 $0
Bulldozer $0 no: 1 $0 $0
4-wheel-drive $0 no: 0 $0 $0
Water tanker incl. pump $5,000 no: 1 $5,000 $5,000
Wood chipper/mulcher $30,000 no: 1 $30,000 $30,000
Others $0 no: 0 $0 $0

SUB-TOTAL: $40,000

OPERATIONS (ANNUAL)
Lease $0 - - $0 $0
Site supervisor $45,000 no: 1 $45,000 $45,000
Administration Costs $2,000 - - $2,000 $2,000
Labourer(s) (permanent) $40,000 no: 1 $40,000 $40,000
Labourer(s) (casual) $15,000 no: 1 $15,000 $15,000
Equipment maintenance $5,000 no: - $5,000 $5,000
Access road maintenance $2,000 - - $2,000 $2,000
Equipment running costs $15,000 no: - $15,000 $15,000
Cover materials $0  to: 5100 $0 $0
Track establishment $0 no: 0 $0 $0
Authority disposal fee $5  to: 6000 $31,500 $31,500
Authority licence fee $1,000 - - $1,000 $1,000
Site insurance $2,000 - - $2,000 $2,000
Other fees/royalties $0 to: 0 $0 $0
Stormwater management $1,000 - - $1,000 $1,000
Leachate management $1,000 - - $1,000 $1,000
Landfill gas management $1,000 - - $1,000 $1,000
Other $0 - - $0 $0

SUB-TOTAL: $161,500

SITE REHABILITATION (ANNUAL)
Final cover $30.00  m2 2400 $72,000 $72,000
Topsoil $5.00  m2 2400 $12,000 $12,000
Revegetation $2.50  m2 2400 $6,000 $6,000
Irrigation $0.00  m2 2400 $0 $0
Others $0.00  m2 2400 $0 $0

SUB-TOTAL: $90,000
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LOXTON LANDFILL

Landfill Cost Calculating Spreadsheet

ANNUAL MONITORING
Surface water $500 no: 2 $1,000 $1,000
Groundwater $1,000 no: 6 $6,000 $6,000
Landfill gas $1,500 no: 12 $18,000 $18,000
Others $0.00 no: 0 $0 $0

SUB-TOTAL: $25,000

Unit Cost Per Unit no. Cost/year Annualised

POST-OPERATIONAL MONITORING (ANNUAL)
Surface water $500 no: 2 $1,000 $13,414 $149 $148.81
Groundwater $1,000 no: 6 $6,000 $80,484 $893 $892.86
Landfill gas $1,500 no: 12 $18,000 $241,451 $2,679 $2,678.59
Others $0.00 no: 0 $0 $0 $0 $0.00

SUB-TOTAL: $3,720
POST-CLOS. OPERATIONS (ANNUAL)
Leachate management $500 - - $500 $6,707 $74 $74.41
Landfill gas management $500 - - $500 $6,707 $74 $74.41

SUB-TOTAL: $149

TOTAL COSTS PER YEAR  : $318,991 $332,369 $651,360

TOTAL COST PER TONNE  : $53 $55 $109

P V of
future pmts
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LOXTON TRANSFER STATION

Landfill Cost Calculating Spreadsheet

LOXTON Transfer station - (haul to Riverland landfill)

2. Transfer

Equipment purchase Compactor Vehicle:   $ : 150000      Payback period: 5.0 years
5

Equipment running costs (fuel/oil) $/a : 15000
Equipment maintenance $/a : 5000
Compactor driver/off-sider(incl. O/H) $/a : 45000 no.: 1
Operating hours per year h/a : 1250

Haulage Haulage distance (one way) km  : 32.0 15 minutes
Average travel speed km/h: 80 Contingency: 10 minutes

Costs Costs/tonne $/t : $16.46
Costs/tonne/km: $/t.km: $0.51

Equipment Lease Compactor Vehicle: $/a: $0
Costs Costs/tonne $/t: $0.00

Costs/tonne/km: $/t/km: $0.00
Option 2: Transfer Station

Haulage Haulage distance (one way) km: 32
Costs/tonne $/t: $16.46

Calculation of Number of containers/day, prime movers required

Step 1: Annual throughput t/a : 2000 Step 2 : Average daily throughput t/d : 5.5
Distance to landfill km  : 32.0 Travel speed to landfill km/h: 80.0
Average load per container t   : 5.0 Average travel time (return) min : 48

Allowance for preparation,
Step 3: Total container loads per day 1.1 emptying container, etc min : 30

No. of prime movers 1 Time for round trip min : 78
Trips/day/prime mover no  : 1.1

Equipment purchase Front end loader $ : 200000 No. 0 10 years
Small tractor $ : 75000 No. 1 10 years
Transfer containers $ : 10000 No. 2 5 years
Prime movers $ : 0 No. 1 0 years

Site Purchase Land purchase $ : 50000 30 years
Site Establishment Construction $ : 150000

Prof. fees $ : 15000
Fixed plant $ : 0

Payback Period:

total  waste tons/ vehicle:

Allowance for unloading:

Life span of transfer station:

Payback Period:
Payback Period:
Payback Period:

Option 1: Direct Haulage (transport cost to landfill with a compactor vehicle)
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LOXTON TRANSFER STATION

Landfill Cost Calculating Spreadsheet

2. Transfer

Option 2: Transfer Station
Operational Costs Site services/maintenance $/a : 3000

Administration $/a : 2000
Plant operat./maintenance
(incl vehicle fuel/oil) $/a : 12000
Prime mover drivers $/a : 0 No : 0.0
Gatehouse operator $/a : 45000 No : 1.0
Front end loader driver $/a : 37000 No : 0.0
Compactor operator $/a : 0 No : 0.0
Other $/a : 10000 No : 1.0

Costs Costs/tonne $/t : $54.50

Site lease Land purchase $/a : $0

Equipment lease Front end loader $/a : $0
Small tractor $/a : $0
Transfer containers $/a : $0
Prime movers $/a : $27,000

Costs Costs/tonne: $/t: $14
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LOXTON TRANSFER STATION

Landfill Cost Calculating Spreadsheet

TRANSFER (purchase)
TOTAL COSTS PER YEAR  : $30,843 $72,000 $102,843
TOTAL COST PER TONNE  : $15 $36 $51

TRANSFER (lease)
TOTAL COSTS PER YEAR  : $0 $27,000 $27,000
TOTAL COST PER TONNE  : $0 $14 $14

Transfer Option #2 calculations

LAND AND SITE ESTABLISHMENT
Land purchase $50,000 - - $50,000 $0 $0.00
Construction costs $150,000 - - $150,000 $13,324 $13,324.12
Professional fees $15,000 - - $15,000 $1,332 $1,332.41
Fixed plant $0 - - $0 $0 $0.00

SUB-TOTAL: $14,657
EQUIPMENT PURCHASE
Front end loader $200,000 no: 0 $0 $0 $0.00
Small tractor $75,000 no: 1 $75,000 $11,177 $11,177.21
Transfer containers $10,000 no: 2 $20,000 $5,009 $5,009.13
Prime movers $0 no: 1 $0 $0 $0.00

SUB-TOTAL: $16,186
OPERATIONAL COSTS (ANNUAL)
Site services/maintenance $3,000 - - $3,000 $3,000
Administration $2,000 - - $2,000 $2,000
Plant operat./maintenance $12,000 - - $12,000 $12,000
Prime mover drivers $0 no: 0 $0 $0
Gatehouse operators $45,000 no: 1 $45,000 $45,000
Front end loader driver $37,000 no: 0 $0 $0
Compactor operator $0 no: 0 $0 $0
Other $10,000 no: 1 $10,000 $10,000

SUB-TOTAL: $72,000

TOTAL COSTS PER YEAR  : $30,843 $72,000 $102,843

LEASE (ANNUAL)

Site lease option:
Land lease $0 - - $0 $0
Equipment lease option:
Front end loader $0 no: 0 $0 $0
Small tractor $0 no: 1 $0 $0
Transfer containers $0 no: 2 $0 $0
Prime movers $27,000 no: 1 $27,000 $27,000

SUB-TOTAL: $27,000

TOTAL COSTS PER YEAR  : $30,843 $99,000 $129,843
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WAIKERIE LANDFILL

Landfill Cost Calculating Spreadsheet

WAIKERIE landfill

1. Landfill Costs Parameters

Blue font indicates that an input is required by the user.
Pink font indicates that no input is required as the program calculates the value itself.

Site Details Landfill area : m2 : 90000 Landfill Life 41 years
Est. volume m3 : 450000
Annual waste intake tn : 5500
Landfill stages no : 10
Compaction density (incl. cover) kg/m3 : 500
Waste/Cover Material  % : 85
Post-clos. monit./managem. period a : 25 25
Interest rate (loan/investment)  % : 8 8

Component Subtotal Component Subtotal
Site Purchase Land costs  $/m2 : 1 0.95 0.95 0.91% 0.91%

Site area m2 : 125000

Site Lease Annual lease $  : 0 0.00 0.00 0.00% 0.00%

Site Design Site investigations $  : 10000 0.15 0.15%
Development approval (sum of all components) $  : 10000 0.15 0.15%
EPA licence requirements $  : 5000 0.08 0.07%
Detailed design $  : 50000 0.76 0.73%
Other..Specify: ....... $  : 0 0.00 1.14 0.00% 1.10%

Site Establishment Perimeter fence $/m : 15 m  : 1400 0.32 0.31%
Other fencing/compound $/m : 15 m  : 0 0.00 0.00%
Water tank $   : 5000 no : 1 0.08 0.07%
Water supply (infrastructure costs) $   : 10000 no : 1 0.15 0.15%
Cell excavation $/m3   : 5 m3: 45000 12.12 11.64%
Perim. drain. (earthworks) $   : 10 no : 400 0.22 0.21%
Site drainage (earthworks) $   : 2000 no : 10 1.08 1.03%
Perimeter landscaping $/m2: 2 m2 : 7000 0.21 0.20%
Access road(s) $/m : 50 m  : 300 0.23 0.22%

Weighbridge $   : 35000 no : 1 0.53 0.51%
Site office + compound $   : 20000 no : 1 0.30 0.29%
Facilities (septic/sewer) $   : 10000 no : 1 0.15 0.15%
Chemical storage sheds $   : 5000 no : 1 0.08 0.07%
Recycling provisions $   : 10000 no : 1 0.15 0.15%
Wheel wash $   : 5000 no : 0 0.00 15.61 0.00% 15.00%

PercentageCosts per tonneCost/unit Number of Units
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WAIKERIE LANDFILL

Landfill Cost Calculating Spreadsheet

1. Landfill Costs Parameters

Liner
Base prep. (earthworks) $/m2: 5 2.42 2.33%
Base liner (mineral) $/m2: 25 12.12 11.64%
Base liner (synthetic) $/m2: 0 0.00 14.54 0.00% 13.97%

Leachate collection system (sump and pipework) $/m2: 20 9.69 9.31%
Dam construction $/m3: 10 m3  : 500 0.08 0.07%
G/W monitoring wells $/m : 75 m  : 160 0.18 0.18%
Sampling, testing, reporting (preliminary investigations) $/a : 5000 0.91 0.87%
Other..Specify: ...... $   : 0 no : 0 0.00 10.86 0.00% 10.43%

Fire and Safety Systems Water storage tank $   : 10000 no : 1 0.15 0.15%
Water supply to tank $   : 1000 no : 1 0.02 0.01%
Signage $   : 150 no : 3 0.01 0.01%
Ring main fire for hydrants $/m : 40 m: 100 0.06 0.06%
Hydrant fittings, tees, hoses $   : 1000 no : 2 0.03 0.03%
Fire break construction $/m2: 5 m2 : 7000 0.53 0.80 0.51% 0.77%

Management Systems Operations and maintenance manuals $   : 500 no : 2 0.02 0.01%
Staff training $/a   : 1000 no : 2 0.36 0.35%
Operations/compliance self-audits $/a   : 1000 no : 1 0.18 0.17%
Emergency procedure programs $   : 1000 no : 1 0.02 0.01%
OH&S manuals and operations $   : 500 no : 2 0.02 0.59 0.01% 0.57%

Equipment Purchase Landfill compactor $   : 0      Payback period: 10.0 no : 0 0.00 0.00%
Grader $   : 0 5.0 no : 1 0.00 0.00%
Sheepfoot Roller $   : 50000 10.0 no : 1 1.35 1.30%
Bulldozer - Frontend loader $   : 250000 10.0 no : 1 6.77 6.51%
4-wheel-drive $   : 30000 5.0 no : 0 0.00 0.00%
Water tanker incl. pump $   : 0 5.0 no : 1 0.00 0.00%
Wood chipper/mulcher $   : 0 5.0 no : 1 0.00 0.00%
Litter fence $/m : 25 5.0 m  : 250 0.28 0.27%
Other..Specify: excavator $   : 0 5.0 no : 0 0.00 8.41 0.00% 8.08%

Equipment Lease Landfill compactor $/a: 0 no: 0 0.00 0.00%
Grader $/a: 5000 no: 1 0.91 0.87%
Sheepfoot Roller $/a: 0 no: 1 0.00 0.00%
Bulldozer - Frontend loader $/a: 0 no: 1 0.00 0.00%
4-wheel-drive $/a: 0 no: 0 0.00 0.00%
Water tanker incl. pump $/a: 5000 no: 1 0.91 0.87%
Wood chipper/mulcher $/a: 20000 no: 1 3.64 3.49%
Other..Specify: excavator $/a: 0 no: 1 0.00 5.45 0.00% 5.24%

Cost/unit Number of Units Costs per tonne Percentage

Leachate System
(infrastructure establishment)
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WAIKERIE LANDFILL

Landfill Cost Calculating Spreadsheet

1. Landfill Costs Parameters

Operations (ann) Site supervisor $/a : 45000 no : 1 8.18 7.86%
Administration costs $/a : 2000 0.36 0.35%
Machine operators/weighbridge (perm.) $/a : 40000 no : 1 7.27 6.99%
Labourer(s) (cas.) $/a : 10000 no : 1 1.82 1.75%
Equipment maintenance $/a : 5000 0.91 0.87%
Access road maintenance $/a : 1500 0.27 0.26%
Equipm. fuel/oil costs $/a : 15000 2.73 2.62%
Cover materials $/t : 0 0.00 0.00%
Equipment hire $/a : 0 0.00 0.00%
Authority disposal levy $/t : 5 5.25 5.04%
Authority licence fee $ 1000 0.18 0.17%
Site insurance $/a : 2000 0.36 0.35%
Other fees/royalties $/t : 0 0.00 0.00%
Stormwater management $/a : 1000 0.18 0.17%
Leachate management $/a : 1000 0.18 0.17%
Landfill gas management (incl.piping) $/a : 0 0.00 0.00%
Other..Specify: ....... $/a : 0 0.00 27.70 0.00% 26.62%

Site Rehabilitation (ann) Final cover $/m2: 30.00 12.00 11.53%
Topsoil $/m2: 5.00 2.00 1.92%
Revegetation $/m2: 2.50 1.00 0.96%
Irrigation $/m2: 0.00 0.00 0.00%
Other..Specify: ....... $/m2: 0.00 0.00 15.00 0.00% 14.41%

Annual Monitoring Surface water $ : 500 Intervals (months) 6 1 0.18 0.17%
(Costs per test location/well) Groundwater $ : 1000 6 3 1.09 1.05%

Landfill gas $ : 1500 6 3 1.64 1.57%
Other..Specify: ....... $ : 0 1 0 0.00 2.91 0.00% 2.79%

Post Closure Operations
$/a: $500 years: 25 0.01 0.01 0.01% 0.01%

Landfill gas management $/a: $500

Post Operation Monitoring years: 25 0.11 0.11 0.11% 0.11%

Total
$104 $104 100% 100%

Cost/unit Number of Units Percentage

Costs are as specified in
Annual Monitoring above

Costs per tonne

(Personell costs including
overheads)

Locations(no)

Surface/groundwater & landfill gas:

Leachate management
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WAIKERIE LANDFILL

Landfill Cost Calculating Spreadsheet

LANDFILL COSTS

LANDFILL LIFE         : 40.9 YEARS

Annualised Operational Total
Capital Costs

TOTAL COSTS PER YEAR  : $282,982 $289,526 $572,508
TOTAL COST PER TONNE  : $51 $53 $104

    Unit   Unit     Capital Annualised    Operat-       Total
    Cost Per   Number     Cost capital    ional       Cost

SITE PURCHASE $0.50 m2 125000 $62,500 $5,224 $5,224

SUB-TOTAL: $5,224
SITE DESIGN
Site investigations $10,000 - - $10,000 $836 $836
Development Approval $10,000 - - $10,000 $836 $836
EPA Licencing requirements $5,000 - - $5,000 $418 $418
Detailed design $50,000 - - $50,000 $4,179 $4,179
Others $0 - - $0 $0 $0

SUB-TOTAL: $6,269
SITE ESTABLISHMENT
Perimeter fence $15  m: 1400 $21,000 $1,755 $1,755
Other fencing $15  m: 0 $0 $0 $0
Water tank $5,000 no: 1 $5,000 $418 $418
Water supply $10,000 no: 1 $10,000 $836 $836
Cell excavation $5 m3: 45000 $225,000 $66,643 $66,643
Perim. drain. (earthw.) $10 no: 400 $4,000 $1,185 $1,185
Site drainage (earthw.) $2,000 no: 10 $20,000 $5,924 $5,924
Perimeter landscaping $2  m2 7000 $14,000 $1,170 $1,170
Access road(s) $50  m 300 $15,000 $1,254 $1,254

Weighbridge $35,000 no: 1 $35,000 $2,926 $2,926
Site office $20,000 no: 1 $20,000 $1,672 $1,672
Facilities (septic/sewer) $10,000 no: 1 $10,000 $836 $836
Chemical storage sheds $5,000 no: 1 $5,000 $418 $418
Recycling provisions $10,000 no: 1 $10,000 $836 $836
Wheelwash $5,000 no: 0 $0 $0 $0

SUB-TOTAL: $85,872
LINER
Base prep. (earthworks) $5  m2 9000 $45,000 $13,329 $13,329
Base liner (mineral) $25  m2 9000 $225,000 $66,643 $66,643
Base liner (gravel) $0  m2 2200 $0 $0 $0

SUB-TOTAL: $79,972
LEACHATE SYSTEM
Leachate collection system $20  m2 9000 $180,000 $53,315 $53,315
Dam construction $10 m3 500 $5,000 $418 $418
G/W monitoring wells $75 m 160 $12,000 $1,003 $1,003
Sampling, testing, reporting $5,000 a - $5,000 $5,000
Others $0 - 0 $0 $0 $0

SUB-TOTAL: $59,736
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WAIKERIE LANDFILL

Landfill Cost Calculating Spreadsheet

FIRE & SAFETY SYSTEMS
Water storage tank $10,000 no: 1 $10,000 $836 $836
Water supply tank $1,000 no: 1 $1,000 $84 $84
Signage $150 no: 3 $450 $38 $38
Ring main fire for hydrants $40 no: 100 $4,000 $334 $334
hydrant fittings, tees, hoses $1,000 no: 2 $2,000 $167 $167
Fire break construction $5  m2 7000 $35,000 $2,926 $2,926

SUB-TOTAL: $4,384
MANAGEMENT SYSTEMS
O&M manuals $500 no: 2 $1,000 $84 $84
Staff training $1,000 no/a: 2 $2,000 $2,000 $2,000
Operational/comp self audits $1,000 no/a: 1 $1,000 $1,000 $1,000
emergency procedure programs $1,000 no: 1 $1,000 $84 $84
OH&S manuals and operations $500 no: 2 $1,000 $84 $84

SUB-TOTAL: $3,251

ITEM     Unit   Unit     Capital Annualised    Operat-       Total
    Cost Per   Number     Cost capital    ional       Cost

EQUIPMENT PURCHASE
Landfill compacter $0 no: 0 $0 $0 $0
Grader $0 no: 1 $0 $0 $0
Sheepfoot Roller $50,000 no: 1 $50,000 $7,451 $7,451
Bulldozer $250,000 no: 1 $250,000 $37,257 $37,257
4-wheel-drive $30,000 no: 0 $0 $0 $0
Water tanker incl. pump $0 no: 1 $0 $0 $0
Wood chipper/mulcher $0 no: 1 $0 $0 $0
Litter fence $25 no: 250 $6,250 $1,565 $1,565
Others $0 no: 0 $0 $0 $0

SUB-TOTAL: $46,274
EQUIPMENT LEASE (ANNUAL)
Landfill compacter $0 no: 0 $0 $0
Grader $5,000 no: 1 $5,000 $5,000
Sheepfoot Roller $0 no: 1 $0 $0
Bulldozer $0 no: 1 $0 $0
4-wheel-drive $0 no: 0 $0 $0
Water tanker incl. pump $5,000 no: 1 $5,000 $5,000
Wood chipper/mulcher $20,000 no: 1 $20,000 $20,000
Others $0 no: 1 $0 $0

SUB-TOTAL: $30,000
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WAIKERIE LANDFILL

Landfill Cost Calculating Spreadsheet

OPERATIONS (ANNUAL)
Lease $0 - - $0 $0
Site supervisor $45,000 no: 1 $45,000 $45,000
Administration Costs $2,000 - - $2,000 $2,000
Labourer(s) (permanent) $40,000 no: 1 $40,000 $40,000
Labourer(s) (casual) $10,000 no: 1 $10,000 $10,000
Equipment maintenance $5,000 no: - $5,000 $5,000
Access road maintenance $1,500 - - $1,500 $1,500
Equipment running costs $15,000 no: - $15,000 $15,000
Cover materials $0  to: 4675 $0 $0
Track establishment $0 no: 0 $0 $0
Authority disposal fee $5  to: 5500 $28,875 $28,875
Authority licence fee $1,000 - - $1,000 $1,000
Site insurance $2,000 - - $2,000 $2,000
Other fees/royalties $0 to: 0 $0 $0
Stormwater management $1,000 - - $1,000 $1,000
Leachate management $1,000 - - $1,000 $1,000
Landfill gas management $0 - - $0 $0
Other $0 - - $0 $0

SUB-TOTAL: $152,375

SITE REHABILITATION (ANNUAL)
Final cover $30.00  m2 2200 $66,000 $66,000
Topsoil $5.00  m2 2200 $11,000 $11,000
Revegetation $2.50  m2 2200 $5,500 $5,500
Irrigation $0.00  m2 2200 $0 $0
Others $0.00  m2 2200 $0 $0

SUB-TOTAL: $82,500

ANNUAL MONITORING
Surface water $500 no: 2 $1,000 $1,000
Groundwater $1,000 no: 6 $6,000 $6,000
Landfill gas $1,500 no: 6 $9,000 $9,000
Others $0.00 no: 0 $0 $0

SUB-TOTAL: $16,000

Unit Cost Per Unit no. Cost/year Annualised

POST-OPERATIONAL MONITORING (ANNUAL)
Surface water $500 no: 2 $1,000 $10,675 $38 $38.30
Groundwater $1,000 no: 6 $6,000 $64,049 $230 $229.78
Landfill gas $1,500 no: 6 $9,000 $96,073 $345 $344.67
Others $0.00 no: 0 $0 $0 $0 $0.00

SUB-TOTAL: $613
POST-CLOS. OPERATIONS (ANNUAL)
Leachate management $500 - - $500 $5,337 $19 $19.15
Landfill gas management $500 - - $500 $5,337 $19 $19.15

SUB-TOTAL: $38

TOTAL COSTS PER YEAR  : $282,982 $289,526 $572,508

TOTAL COST PER TONNE  : $51 $53 $104

P V of
future pmts
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WAIKERIE TRANSFER STATION

Landfill Cost Calculating Spreadsheet

WAIKERIE Transfer station

Equipment purchase Compactor Vehicle:   $ : 150000      Payback period: 5.0 years
5

Equipment running costs (fuel/oil) $/a : 15000
Equipment maintenance $/a : 5000
Compactor driver/off-sider(incl. O/H) $/a : 45000 no.: 1
Operating hours per year h/a : 1250

Haulage Haulage distance (one way) km  : 43.0 15 minutes
Average travel speed km/h: 80 Contingency: 10 minutes

Costs Costs/tonne $/t : $20.18
Costs/tonne/km: $/t.km: $0.47

Equipment Lease Compactor Vehicle: $/a: $35,000
Costs Costs/tonne $/t: $19.57

Costs/tonne/km: $/t/km: $0.46
Option 2:

Haulage Haulage distance (one way) km: 43
Costs/tonne $/t: $20.18

Calculation of Number of containers/day, prime movers required

Step 1: Annual throughput t/a : 2000 Step 2 : Average daily throughput t/d : 5.5
Distance to landfill km  : 43.0 Travel speed to landfill km/h: 80.0
Average load per container t   : 5.0 Average travel time (return) min : 65

Allowance for preparation,
Step 3: Total container loads per day 1.1 emptying container, etc min : 30

No. of prime movers 1 Time for round trip min : 95
Trips/day/prime mover no  : 1.1

Equipment purchase Front end loader $  : 0 No. 1 10 years
Small tractor $ : 75000 No. 1 10 years
Transfer containers $ : 10000 No. 2 10 years
Prime movers $  : 0 No. 1 5 years

Site Purchase Land purchase $ : 50000 50 years
Site Establishment Construction $ : 150000

Prof. fees $ : 15000
Fixed plant $ : 0

Payback Period:

total  waste tons/ vehicle:

Allowance for unloading:

Life span of transfer station:

Payback Period:
Payback Period:
Payback Period:

Option 1: Direct Haulage (transport cost to landfill with a compactor vehicle)
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WAIKERIE TRANSFER STATION

Landfill Cost Calculating Spreadsheet

2. Transfer

Option 2: Transfer Station
Operational Costs Site services/maintenance $/a : 3000

Administration $/a : 2000
Plant operat./maintenance
(incl vehicle fuel/oil) $/a : 9000
Prime mover drivers $/a : 0 No : 1.0
Gatehouse operator $/a : 45000 No : 1.0
Front end loader driver $/a : 45000 No : 0.0
Compactor operator $/a : 0 No : 0.0
Other $/a : 10000 No : 1.0

Costs Costs/tonne $/t : $57.00

Site lease Land purchase $/a : $0

Equipment lease Front end loader $/a : $0
Small tractor $/a : $0
Transfer containers $/a : $0
Prime movers $/a : $35,800

Costs Costs/tonne: $/t: $17.90
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WAIKERIE TRANSFER STATION

Landfill Cost Calculating Spreadsheet

Transfer Option #2 calculations

LAND AND SITE ESTABLISHMENT
Land purchase $50,000 - - $50,000 $4,087 $4,087.14
Construction costs $150,000 - - $150,000 $12,261 $12,261.43
Professional fees $15,000 - - $15,000 $1,226 $1,226.14
Fixed plant $0 - - $0 $0 $0.00

SUB-TOTAL: $17,575
EQUIPMENT PURCHASE
Front end loader $0 no: 1 $0 $0 $0.00
Small tractor $75,000 no: 1 $75,000 $11,177 $11,177.21
Transfer containers $10,000 no: 2 $20,000 $2,981 $2,980.59
Prime movers $0 no: 1 $0 $0 $0.00

SUB-TOTAL: $14,158
OPERATIONAL COSTS (ANNUAL)
Site services/maintenance $3,000 - - $3,000 $3,000
Administration $2,000 - - $2,000 $2,000
Plant operat./maintenance $9,000 - - $9,000 $9,000
Prime mover drivers $0 no: 1 $0 $0
Gatehouse operators $45,000 no: 1 $45,000 $45,000
Front end loader driver $45,000 no: 0 $0 $0
Compactor operator $0 no: 0 $0 $0
Other $10,000 no: 1 $10,000 $10,000

SUB-TOTAL: $69,000

TOTAL COSTS PER YEAR  : $31,733 $69,000 $100,733

LEASE (ANNUAL)

Site lease option:
Land lease $0 - - $0 $0
Equipment lease option:
Front end loader $0 no: 1 $0 $0
Small tractor $0 no: 1 $0 $0
Transfer containers $0 no: 2 $0 $0
Prime movers $35,800 no: 1 $35,800 $35,800

SUB-TOTAL: $35,800

TOTAL COSTS PER YEAR  : $31,733 $104,800 $136,533

TOTAL COSTS PER TONNE  : $52.40 $68.27
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MORGAN

Landfill Cost Calculating Spreadsheet

MORGAN Landfill

1. Landfill Costs Parameters

Blue font indicates that an input is required by the user.
Pink font indicates that no input is required as the program calculates the value itself.

Site Details Landfill area : m2 : 20000 Landfill Life 21 years
Est. volume m3 : 70000
Annual waste intake tn : 1500
Landfill stages no : 1
Compaction density (incl. cover) kg/m3 : 450
Waste/Cover Material  % : 85
Post-clos. monit./managem. period a : 25 25
Interest rate (loan/investment)  % : 8 8

Component Subtotal Component Subtotal
Site Purchase Land costs  $/m2 : 1 1.66 1.66 1.14% 1.14%

Site area m2 : 50000

Site Lease Annual lease $  : 0 0.00 0.00 0.00% 0.00%

Site Design Site investigations $  : 10000 0.67 0.46%
Development approval (sum of all components) $  : 10000 0.67 0.46%
EPA licence requirements $  : 5000 0.33 0.23%
Detailed design $  : 50000 3.33 2.28%
Other..Specify: ....... $  : 0 0.00 4.99 0.00% 3.42%

Site Establishment Perimeter fence $/m : 15 m  : 1100 1.10 0.75%
Other fencing/compound $/m : 15 m  : 0 0.00 0.00%
Water tank $   : 10000 no : 1 0.67 0.46%
Water supply (infrastructure costs) $   : 10000 no : 1 0.67 0.46%
Cell excavation $/m3   : 5 m3: 4000 14.40 9.87%
Perim. drain. (earthworks) $   : 10 no : 100 0.07 0.05%
Site drainage (earthworks) $   : 2000 no : 1 0.13 0.09%
Perimeter landscaping $/m2: 2 m2 : 5500 0.73 0.50%
Access road(s) $/m : 50 m  : 100 0.33 0.23%

Weighbridge $   : 35000 no : 0 0.00 0.00%
Site office + compound $   : 20000 no : 1 1.33 0.91%
Facilities (septic/sewer) $   : 10000 no : 1 0.67 0.46%
Chemical storage sheds $   : 5000 no : 1 0.33 0.23%
Recycling provisions $   : 10000 no : 1 0.67 0.46%
Wheel wash $   : 5000 no : 0 0.00 21.09 0.00% 14.45%

PercentageCosts per tonneCost/unit Number of Units
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MORGAN

Landfill Cost Calculating Spreadsheet

1. Landfill Costs Parameters

Liner
Base prep. (earthworks) $/m2: 5 3.43 2.35%
Base liner (mineral) $/m2: 25 17.14 11.75%
Base liner (hydrocarbon) $/m2: 0 0.00 20.57 0.00% 14.10%

Leachate collection system (sump and pipework) $/m2: 20 1.27 0.87%
Dam construction $/m3: 10 m3  : 100 0.07 0.05%
G/W monitoring wells $/m : 75 m  : 150 0.75 0.51%
Sampling, testing, reporting (preliminary investigations) $/a : 1000 0.67 0.46%
Other..Specify: ...... $   : 0 no : 0 0.00 2.75 0.00% 1.88%

Fire and Safety Systems Water storage tank $   : 10000 no : 1 0.67 0.46%
Water supply to tank $   : 1000 no : 1 0.07 0.05%
Signage $   : 150 no : 3 0.03 0.02%
Ring main fire for hydrants $/m : 40 m: 100 0.27 0.18%
Hydrant fittings, tees, hoses $   : 1000 no : 2 0.13 0.09%
Fire break construction $/m2: 5 m2 : 5500 1.83 2.99 1.25% 2.05%

Management Systems Operations and maintenance manuals $   : 500 no : 2 0.07 0.05%
Staff training $/a   : 1000 no : 2 1.33 0.91%
Operations/compliance self-audits $/a   : 1000 no : 1 0.67 0.46%
Emergency procedure programs $   : 1000 no : 1 0.07 0.05%
OH&S manuals and operations $   : 500 no : 2 0.07 2.20 0.05% 1.51%

Equipment Purchase Landfill compactor $   : 0      Payback period: 10.0 no : 0 0.00 0.00%
Grader $   : 0 5.0 no : 1 0.00 0.00%
Sheepfoot Roller $   : 0 10.0 no : 1 0.00 0.00%
Bulldozer - Frontend loader $   : 0 10.0 no : 1 0.00 0.00%
4-wheel-drive $   : 30000 5.0 no : 0 0.00 0.00%
Water tanker incl. pump $   : 0 5.0 no : 1 0.00 0.00%
Wood chipper/mulcher $   : 0 5.0 no : 1 0.00 0.00%
Litter fence $/m : 25 5.0 m  : 100 0.42 0.29%
Other..Specify: excavator $   : 0 5.0 no : 0 0.00 0.42 0.00% 0.29%

Equipment Lease Landfill compactor $/a: 0 no: 0 0.00 0.00%
Grader $/a: 2500 no: 1 1.67 1.14%
Sheepfoot Roller $/a: 6000 no: 1 4.00 2.74%
Bulldozer - Frontend loader $/a: 20000 no: 1 13.33 9.14%
4-wheel-drive $/a: 0 no: 0 0.00 0.00%
Water tanker incl. pump $/a: 5000 no: 1 3.33 2.28%
Wood chipper/mulcher $/a: 10000 no: 1 6.67 4.57%
Other..Specify: excavator $/a: 0 no: 1 0.00 29.00 0.00% 19.88%

Cost/unit Number of Units Costs per tonne Percentage

Leachate System
(infrastructure establishment)
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MORGAN

Landfill Cost Calculating Spreadsheet

1. Landfill Costs Parameters

Operations (ann) Site supervisor $/a : 45000 no : 0 12.00 8.22%
Administration costs $/a : 2000 1.33 0.91%
Machine operators/weighbridge (perm.) $/a : 45000 no : 0 0.00 0.00%
Labourer(s) (cas.) $/a : 5000 no : 1 3.33 2.28%
Equipment maintenance $/a : 0 0.00 0.00%
Access road maintenance $/a : 1500 1.00 0.69%
Equipm. fuel/oil costs $/a : 0 0.00 0.00%
Cover materials $/t : 0 0.00 0.00%
Equipment hire $/a : 0 0.00 0.00%
Authority disposal levy $/t : 5 5.25 3.60%
Authority licence fee $ 300 0.20 0.14%
Site insurance $/a : 2000 1.33 0.91%
Other fees/royalties $/t : 0 0.00 0.00%
Stormwater management $/a : 1000 0.67 0.46%
Leachate management $/a : 1000 0.67 0.46%
Landfill gas management (incl.piping) $/a : 0 0.00 0.00%
Other..Specify: ....... $/a : 0 0.00 25.78 0.00% 17.67%

Site Rehabilitation (ann) Final cover $/m2: 30.00 19.05 13.05%
Topsoil $/m2: 5.00 3.17 2.18%
Revegetation $/m2: 2.50 1.59 1.09%
Irrigation $/m2: 0.00 0.00 0.00%
Other..Specify: ....... $/m2: 0.00 0.00 23.81 0.00% 16.32%

Annual Monitoring Surface water $ : 500 Intervals (months) 6 1 0.67 0.46%
(Costs per test location/well) Groundwater $ : 1000 6 3 4.00 2.74%

Landfill gas $ : 1000 6 3 4.00 2.74%
Other..Specify: ....... $ : 0 1 0 0.00 8.67 0.00% 5.94%

Post Closure Operations
$/a: $500 years: 25 0.14 0.14 0.10% 0.10%

Landfill gas management $/a: $500

Post Operation Monitoring years: 25 1.83 1.83 1.26% 1.26%

Total
$146 $146 100% 100%

Cost/unit Number of Units Percentage

Costs are as specified in
Annual Monitoring above

Costs per tonne

(Personell costs including
overheads)

Locations(no)

Surface/groundwater & landfill gas:

Leachate management
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MORGAN

Landfill Cost Calculating Spreadsheet

LANDFILL COSTS

LANDFILL LIFE         : 21.0 YEARS

Annualised Operational Total
Capital Costs

TOTAL COSTS PER YEAR  : $81,011 $137,853 $218,864
TOTAL COST PER TONNE  : $54 $92 $146

    Unit   Unit     Capital Annualised    Operat-       Total
    Cost Per   Number     Cost capital    ional       Cost

SITE PURCHASE $0.50 m2 50000 $25,000 $2,496 $2,496

SUB-TOTAL: $2,496
SITE DESIGN
Site investigations $10,000 - - $10,000 $998 $998
Development Approval $10,000 - - $10,000 $998 $998
EPA Licencing requirements $5,000 - - $5,000 $499 $499
Detailed design $50,000 - - $50,000 $4,992 $4,992
Others $0 - - $0 $0 $0

SUB-TOTAL: $7,487
SITE ESTABLISHMENT
Perimeter fence $15  m: 1100 $16,500 $1,647 $1,647
Other fencing $15  m: 0 $0 $0 $0
Water tank $10,000 no: 1 $10,000 $998 $998
Water supply $10,000 no: 1 $10,000 $998 $998
Cell excavation $5 m3: 4000 $20,000 $21,600 $21,600
Perim. drain. (earthw.) $10 no: 100 $1,000 $100 $100
Site drainage (earthw.) $2,000 no: 1 $2,000 $200 $200
Perimeter landscaping $2  m2 5500 $11,000 $1,098 $1,098
Access road(s) $50  m 100 $5,000 $499 $499

Weighbridge $35,000 no: 0 $0 $0 $0
Site office $20,000 no: 1 $20,000 $1,997 $1,997
Facilities (septic/sewer) $10,000 no: 1 $10,000 $998 $998
Chemical storage sheds $5,000 no: 1 $5,000 $499 $499
Recycling provisions $10,000 no: 1 $10,000 $998 $998
Wheelwash $5,000 no: 0 $0 $0 $0

SUB-TOTAL: $31,633
LINER
Base prep. (earthworks) $5  m2 952 $4,762 $5,143 $5,143
Base liner (mineral) $25  m2 952 $23,810 $25,714 $25,714
Base liner (hydrocarbon) $0  m2 952 $0 $0 $0

SUB-TOTAL: $30,857
LEACHATE SYSTEM
Leachate collection system $20  m2 952 $19,048 $1,902 $1,902
Dam construction $10 m3 100 $1,000 $100 $100
G/W monitoring wells $75 m 150 $11,250 $1,123 $1,123
Sampling, testing, reporting $1,000 a - $1,000 $1,000
Others $0 - 0 $0 $0 $0

SUB-TOTAL: $4,125
FIRE & SAFETY SYSTEMS
Water storage tank $10,000 no: 1 $10,000 $998 $998
Water supply tank $1,000 no: 1 $1,000 $100 $100
Signage $150 no: 3 $450 $45 $45
Ring main fire for hydrants $40 no: 100 $4,000 $399 $399
hydrant fittings, tees, hoses $1,000 no: 2 $2,000 $200 $200
Fire break construction $5  m2 5500 $27,500 $2,745 $2,745
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MORGAN

Landfill Cost Calculating Spreadsheet

SUB-TOTAL: $4,487
MANAGEMENT SYSTEMS
O&M manuals $500 no: 2 $1,000 $100 $100
Staff training $1,000 no/a: 2 $2,000 $2,000 $2,000
Operational/comp self audits $1,000 no/a: 1 $1,000 $1,000 $1,000
emergency procedure programs $1,000 no: 1 $1,000 $100 $100
OH&S manuals and operations $500 no: 2 $1,000 $100 $100

SUB-TOTAL: $3,299

ITEM     Unit   Unit     Capital Annualised    Operat-       Total
    Cost Per   Number     Cost capital    ional       Cost

EQUIPMENT PURCHASE
Landfill compacter $0 no: 0 $0 $0 $0
Grader $0 no: 1 $0 $0 $0
Sheepfoot Roller $0 no: 1 $0 $0 $0
Bulldozer $0 no: 1 $0 $0 $0
4-wheel-drive $30,000 no: 0 $0 $0 $0
Water tanker incl. pump $0 no: 1 $0 $0 $0
Wood chipper/mulcher $0 no: 1 $0 $0 $0
Litter fence $25 no: 100 $2,500 $626 $626
Others $0 no: 0 $0 $0 $0

SUB-TOTAL: $626
EQUIPMENT LEASE (ANNUAL)
Landfill compacter $0 no: 0 $0 $0
Grader $2,500 no: 1 $2,500 $2,500
Sheepfoot Roller $6,000 no: 1 $6,000 $6,000
Bulldozer $20,000 no: 1 $20,000 $20,000
4-wheel-drive $0 no: 0 $0 $0
Water tanker incl. pump $5,000 no: 1 $5,000 $5,000
Wood chipper/mulcher $10,000 no: 1 $10,000 $10,000
Others $0 no: 1 $0 $0

SUB-TOTAL: $43,500

OPERATIONS (ANNUAL)
Lease $0 - - $0 $0
Site supervisor $45,000 no: 0 $18,000 $18,000
Administration Costs $2,000 - - $2,000 $2,000
Labourer(s) (permanent) $45,000 no: 0 $0 $0
Labourer(s) (casual) $5,000 no: 1 $5,000 $5,000
Equipment maintenance $0 no: - $0 $0
Access road maintenance $1,500 - - $1,500 $1,500
Equipment running costs $0 no: - $0 $0
Cover materials $0  to: 1275 $0 $0
Track establishment $0 no: 0 $0 $0
Authority disposal fee $5  to: 1500 $7,875 $7,875
Authority licence fee $300 - - $300 $300
Site insurance $2,000 - - $2,000 $2,000
Other fees/royalties $0 to: 0 $0 $0
Stormwater management $1,000 - - $1,000 $1,000
Leachate management $1,000 - - $1,000 $1,000
Landfill gas management $0 - - $0 $0
Other $0 - - $0 $0

SUB-TOTAL: $38,675

SITE REHABILITATION (ANNUAL)
Final cover $30.00  m2 952 $28,571 $28,571
Topsoil $5.00  m2 952 $4,762 $4,762
Revegetation $2.50  m2 952 $2,381 $2,381
Irrigation $0.00  m2 952 $0 $0
Others $0.00  m2 952 $0 $0

SUB-TOTAL: $35,714

ANNUAL MONITORING
Surface water $500 no: 2 $1,000 $1,000
Groundwater $1,000 no: 6 $6,000 $6,000
Landfill gas $1,000 no: 6 $6,000 $6,000
Others $0.00 no: 0 $0 $0

SUB-TOTAL: $13,000

Unit Cost Per Unit no. Cost/year AnnualisedP V of
future pmts
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MORGAN

Landfill Cost Calculating Spreadsheet

POST-OPERATIONAL MONITORING (ANNUAL)
Surface water $500 no: 2 $1,000 $10,675 $212 $211.70
Groundwater $1,000 no: 6 $6,000 $64,049 $1,270 $1,270.23
Landfill gas $1,000 no: 6 $6,000 $64,049 $1,270 $1,270.23
Others $0.00 no: 0 $0 $0 $0 $0.00

SUB-TOTAL: $2,752
POST-CLOS. OPERATIONS (ANNUAL)
Leachate management $500 - - $500 $5,337 $106 $105.85
Landfill gas management $500 - - $500 $5,337 $106 $105.85

SUB-TOTAL: $212

TOTAL COSTS PER YEAR  : $81,011 $137,853 $218,864

TOTAL COST PER TONNE  : $54 $92 $146

Transfer Option #2 calculations

LAND AND SITE ESTABLISHMENT
Land purchase $0 - - $0 $0 $0.00
Construction costs $50,000 - - $50,000 $5,093 $5,092.61
Professional fees $5,000 - - $5,000 $509 $509.26
Fixed plant $0 - - $0 $0 $0.00

SUB-TOTAL: $5,602
EQUIPMENT PURCHASE
Front end loader $200,000 no: 1 $200,000 $20,370 $20,370.44
Small tractor $50,000 no: 1 $50,000 $5,093 $5,092.61
Transfer containers $10,000 no: 2 $20,000 $2,037 $2,037.04
Prime movers $150,000 no: 1 $150,000 $15,278 $15,277.83

SUB-TOTAL: $42,778
OPERATIONAL COSTS (ANNUAL)
Site services/maintenance $10,000 - - $10,000 $10,000
Administration $5,000 - - $5,000 $5,000
Plant operat./maintenance $15,000 - - $15,000 $15,000
Prime mover drivers $0 no: 1 $0 $0
Gatehouse operators $45,000 no: 1 $45,000 $45,000
Front end loader driver $45,000 no: 1 $45,000 $45,000
Compactor operator $0 no: 0 $0 $0
Other $0 no: 0 $0 $0

SUB-TOTAL: $120,000

TOTAL COSTS PER YEAR  : $48,380 $120,000 $168,380

LEASE (ANNUAL)

Site lease option:
Land lease $0 - - $0 $0
Equipment lease option:
Front end loader $0 no: 1 $0 $0
Small tractor $0 no: 1 $0 $0
Transfer containers $0 no: 2 $0 $0
Prime movers $0 no: 1 $0 $0

SUB-TOTAL: $0

TOTAL COSTS PER YEAR  : $48,380 $120,000 $168,380

TOTAL COSTS PER TONNE  : $35.08

future pmts
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MORGAN

Landfill Cost Calculating Spreadsheet

MORGAN Transfer station

Equipment purchase Compactor Vehicle:   $ : 150000      Payback period: 5.0 years
10

Equipment running costs (fuel/oil) $/a : 15000
Equipment maintenance $/a : 5000
Compactor driver/off-sider(incl. O/H) $/a : 37000 no.: 1
Operating hours per year h/a : 1250

Haulage Haulage distance (one way) km  : 86.0 15 minutes
Average travel speed km/h: 90 Contingency: 10 minutes

Costs Costs/tonne $/t : $17.61
Costs/tonne/km: $/t.km: $0.20

Equipment Lease Compactor Vehicle: $/a: $6,000
Costs Costs/tonne $/t: $11.73

Costs/tonne/km: $/t/km: $0.14
Option 2: Transfer Station

Haulage Haulage distance (one way) km: 86
Costs/tonne $/t: $17.61

Calculation of Number of containers/day, prime movers required

Step 1: Annual throughput t/a : 500 Step 2 : Average daily throughput t/d : 1.4
Distance to landfill km  : 86.0 Travel speed to landfill km/h: 90.0
Average load per container t   : 2.0 Average travel time (return) min : 115

Allowance for preparation,
Step 3: Total container loads per day 0.7 emptying container, etc min : 15

No. of prime movers 1 Time for round trip min : 130
Trips/day/prime mover no  : 0.7

Equipment purchase Front end loader $  : 0 No. 0 10 years
Small tractor $  : 0 No. 1 10 years
Transfer containers $ : 1000 No. 5 5 years
Prime movers $  : 0 No. 1 5 years

Site Purchase Land purchase $ : 30000 30 years
Site Establishment Construction $ : 75000

Prof. fees $ : 7500
Fixed plant $ : 0

Payback Period:
Payback Period:
Payback Period:

Option 1: Direct Haulage (transport cost to landfill with a compactor vehicle)

Payback Period:

total  waste tons/ vehicle:

Allowance for unloading:

Life span of transfer station:
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MORGAN

Landfill Cost Calculating Spreadsheet

2. Transfer

Option 2: Transfer Station
Operational Costs Site services/maintenance $/a : 1000

Administration $/a : 1000
Plant operat./maintenance
(incl vehicle fuel/oil) $/a : 0
Prime mover drivers $/a : 0 No : 1.0
Gatehouse operator $/a : 45000 No : 0.4
Front end loader driver $/a : 0 No : 0.0
Compactor operator $/a : 0 No : 0.0
Other  (casual) $/a : 0 No : 1.0

Costs Costs/tonne $/t : $94.00

Site lease Land purchase $/a : $0

Equipment lease Front end loader $/a : $0
Small tractor $/a : $5,000
Transfer containers $/a : $0
Prime movers $/a : $18,000

Costs Costs/tonne: $/t: $46.00
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MORGAN

Landfill Cost Calculating Spreadsheet

TRANSFER (purchase)
TOTAL COSTS PER YEAR  : $11,245 $20,000 $31,245
TOTAL COST PER TONNE  : $22 $40 $62

TRANSFER (lease)
TOTAL COSTS PER YEAR  : $0 $23,000 $23,000
TOTAL COST PER TONNE  : $0 $46 $46

    Unit   Unit     Capital Annualised    Operat-       Total
    Cost Per   Number     Cost capital    ional       Cost

Transfer Option #2 calculations

LAND AND SITE ESTABLISHMENT
Land purchase $30,000 - - $30,000 $2,665 $2,664.82
Construction costs $75,000 - - $75,000 $6,662 $6,662.06
Professional fees $7,500 - - $7,500 $666 $666.21
Fixed plant $0 - - $0 $0 $0.00

SUB-TOTAL: $9,993
EQUIPMENT PURCHASE
Front end loader $0 no: 0 $0 $0 $0.00
Small tractor $0 no: 1 $0 $0 $0.00
Transfer containers $1,000 no: 5 $5,000 $1,252 $1,252.28
Prime movers $0 no: 1 $0 $0 $0.00

SUB-TOTAL: $1,252
OPERATIONAL COSTS (ANNUAL)
Site services/maintenance $1,000 - - $1,000 $1,000
Administration $1,000 - - $1,000 $1,000
Plant operat./maintenance $0 - - $0 $0
Prime mover drivers $0 no: 1 $0 $0
Gatehouse operators $45,000 no: 0 $18,000 $18,000
Front end loader driver $0 no: 0 $0 $0
Compactor operator $0 no: 0 $0 $0
Other $0 no: 1 $0 $0

SUB-TOTAL: $20,000

TOTAL COSTS PER YEAR  : $11,245 $20,000 $31,245

LEASE (ANNUAL)

Site lease option:
Land lease $0 - - $0 $0
Equipment lease option:
Front end loader $0 no: 0 $0 $0
Small tractor $5,000 no: 1 $5,000 $5,000
Transfer containers $0 no: 5 $0 $0
Prime movers $18,000 no: 1 $18,000 $18,000

SUB-TOTAL: $23,000

TOTAL COSTS PER YEAR  : $11,245 $43,000 $54,245

TOTAL COSTS PER TONNE  : $86.00 $108.49
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MANNUM

Landfill Cost Calculating Spreadsheet

MANNUM Transfer station

2. Transfer - Mannum

Equipment purchase Compactor Vehicle:   $ : 150000      Payback period: 5.0 years
10

Equipment running costs (fuel/oil) $/a : 15000
Equipment maintenance $/a : 5000
Compactor driver/off-sider(incl. O/H) $/a : 37000 no.: 1
Operating hours per year h/a : 1250

Haulage Haulage distance (one way) km  : 60.0 15 minutes
Average travel speed km/h: 80 Contingency: 10 minutes

Costs Costs/tonne $/t : $14.50
Costs/tonne/km: $/t.km: $0.24

Equipment Lease Compactor Vehicle: $/a: $35,000
Costs Costs/tonne $/t: $14.11

Costs/tonne/km: $/t/km: $0.24
Option 2: Transfer Station (Mannum)

Haulage Haulage distance (one way) km: 38
Costs/tonne $/t: $10.34

Calculation of Number of containers/day, prime movers required

Step 1: Annual throughput t/a : 1500 Step 2 : Average daily throughput t/d : 4.1
Distance to landfill km  : 38.0 Travel speed to landfill km/h: 80.0
Average load per container t   : 5.0 Average travel time (return) min : 57

Allowance for preparation,
Step 3: Total container loads per day 0.8 emptying container, etc min : 30

No. of prime movers 1 Time for round trip min : 87
Trips/day/prime mover no  : 0.8

Equipment purchase Front end loader $  : 0 No. 1 10 years
Small tractor $  : 0 No. 1 0 years
Transfer containers $ : 10000 No. 2 5 years
Prime movers $  : 0 No. 1 5 years

Site Purchase Land purchase $ : 50000 30 years
Site Establishment Construction $ : 75000

Prof. fees $ : 7500
Fixed plant $ : 0

Payback Period:
Payback Period:
Payback Period:

Option 1: Direct Haulage (transport cost to landfill with a compactor vehicle)

Payback Period:

total  waste tons/ vehicle:

Allowance for unloading:

Life span of transfer station:
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MANNUM

Landfill Cost Calculating Spreadsheet

2. Transfer

Option 2: Transfer Station
Operational Costs Site services/maintenance $/a : 1500

Administration $/a : 1000
Plant operat./maintenance
(incl vehicle fuel/oil) $/a : 0
Prime mover drivers $/a : 0 No : 1.0
Gatehouse operator $/a : 45000 No : 0.6
Front end loader driver $/a : 0 No : 0.6
Compactor operator $/a : 0 No : 0.0
Other $/a : 0 No : 0.0

Costs Costs/tonne $/t : $31.67

Site lease Land purchase $/a : $0

Equipment lease Front end loader $/a : $0
Small tractor $/a : $20,000
Transfer containers $/a : $0
Prime movers $/a : $22,130

Costs Costs/tonne: $/t: $28.09
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MANNUM

Landfill Cost Calculating Spreadsheet

Transfer Option #2 calculations

LAND AND SITE ESTABLISHMENT
Land purchase $50,000 - - $50,000 $4,441 $4,441.37
Construction costs $75,000 - - $75,000 $6,662 $6,662.06
Professional fees $7,500 - - $7,500 $666 $666.21
Fixed plant $0 - - $0 $0 $0.00

SUB-TOTAL: $11,770
EQUIPMENT PURCHASE
Front end loader $0 no: 1 $0 $0 $0.00
Small tractor $0 no: 1 $0 $0 $0.00
Transfer containers $10,000 no: 2 $20,000 $5,009 $5,009.13
Prime movers $0 no: 1 $0 $0 $0.00

SUB-TOTAL: $5,009
OPERATIONAL COSTS (ANNUAL)
Site services/maintenance $1,500 - - $1,500 $1,500
Administration $1,000 - - $1,000 $1,000
Plant operat./maintenance $0 - - $0 $0
Prime mover drivers $0 no: 1 $0 $0
Gatehouse operators $45,000 no: 1 $27,000 $27,000
Front end loader driver $0 no: 1 $0 $0
Compactor operator $0 no: 0 $0 $0
Other $0 no: 0 $0 $0

SUB-TOTAL: $29,500

TOTAL COSTS PER YEAR  : $16,779 $29,500 $46,279

LEASE (ANNUAL)

Site lease option:
Land lease $0 - - $0 $0
Equipment lease option:
Front end loader $0 no: 1 $0 $0
Small tractor $20,000 no: 1 $20,000 $20,000
Transfer containers $0 no: 2 $0 $0
Prime movers $22,130 no: 1 $22,130 $22,130

SUB-TOTAL: $42,130

TOTAL COSTS PER YEAR  : $16,779 $71,630 $88,409

TOTAL COSTS PER TONNE  : $47.75 $58.94
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CAMBRAI

Landfill Cost Calculating Spreadsheet

CAMBRAI landfill

1. Landfill Costs Parameters

Blue font indicates that an input is required by the user.
Pink font indicates that no input is required as the program calculates the value itself.

Site Details Landfill area : m2 : 150000 Landfill Life 42 years
Est. volume m3 : 570000
Annual waste intake tn : 6800
Landfill stages no : 35
Compaction density (incl. cover) kg/m3 : 500
Waste/Cover Material  % : 85
Post-clos. monit./managem. period a : 25 25
Interest rate (loan/investment)  % : 8 8

Component Subtotal Component Subtotal
Site Purchase Land costs  $/m2 : 1 1.23 1.23 1.30% 1.30%

Site area m2 : 200000

Site Lease Annual lease $  : 0 0.00 0.00 0.00% 0.00%

Site Design Site investigations $  : 5000 0.06 0.07%
Development approval (sum of all components) $  : 10000 0.12 0.13%
EPA licence requirements $  : 5000 0.06 0.07%
Detailed design $  : 50000 0.61 0.65%
Other..Specify: ....... $  : 0 0.00 0.86 0.00% 0.91%

Site Establishment Perimeter fence $/m : 15 m  : 1800 0.33 0.35%
Other fencing/compound $/m : 15 m  : 200 0.04 0.04%
Water tank $   : 5000 no : 1 0.06 0.07%
Water supply (infrastructure costs) $   : 10000 no : 1 0.12 0.13%
Cell excavation $/m3   : 5 m3: 16000 8.63 9.19%
Perim. drain. (earthworks) $   : 20 no : 200 0.64 0.68%
Site drainage (earthworks) $   : 1000 no : 35 4.68 4.98%
Perimeter landscaping $/m2: 2 m2 : 9000 0.22 0.23%
Access road(s) $/m : 50 m  : 500 0.31 0.33%

Weighbridge $   : 35000 no : 0 0.00 0.00%
Site office + compound $   : 20000 no : 1 0.25 0.26%
Facilities (septic/sewer) $   : 10000 no : 1 0.12 0.13%
Chemical storage sheds $   : 5000 no : 1 0.06 0.07%
Recycling provisions $   : 10000 no : 1 0.12 0.13%
Wheel wash $   : 5000 no : 0 0.00 15.57 0.00% 16.58%

PercentageCosts per tonneCost/unit Number of Units
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CAMBRAI

Landfill Cost Calculating Spreadsheet

1. Landfill Costs Parameters

Liner
Base prep. (earthworks) $/m2: 5 2.84 3.03%
Base liner (mineral) $/m2: 15 8.53 9.08%
Base liner (gravel) $/m2: 0 0.00 11.37 0.00% 12.10%

Leachate collection system (sump and pipework) $/m2: 15 8.53 9.08%
Dam construction $/m3: 20 m3  : 250 0.06 0.07%
G/W monitoring wells $/m : 75 m  : 150 0.14 0.15%
Sampling, testing, reporting (preliminary investigations) $/a : 5000 0.74 0.78%
Other..Specify: ...... $   : 0 no : 0 0.00 9.46 0.00% 10.07%

Fire and Safety Systems Water storage tank $   : 10000 no : 1 0.12 0.13%
Water supply to tank $   : 1000 no : 1 0.01 0.01%
Signage $   : 150 no : 6 0.01 0.01%
Ring main fire for hydrants $/m : 40 m: 500 0.25 0.26%
Hydrant fittings, tees, hoses $   : 1000 no : 4 0.05 0.05%
Fire break construction $/m2: 5 m2 : 9000 0.55 0.99 0.59% 1.06%

Management Systems Operations and maintenance manuals $   : 500 no : 3 0.02 0.02%
Staff training $/a   : 1000 no : 2 0.29 0.31%
Operations/compliance self-audits $/a   : 1000 no : 1 0.15 0.16%
Emergency procedure programs $   : 1000 no : 1 0.01 0.01%
OH&S manuals and operations $   : 500 no : 2 0.01 0.48 0.01% 0.52%

Equipment Purchase Landfill compactor $   : 0      Payback period: 10.0 no : 0 0.00 0.00%
Grader $   : 0 5.0 no : 1 0.00 0.00%
Sheepfoot Roller $   : 50000 10.0 no : 1 1.10 1.17%
Bulldozer - Frontend loader $   : 250000 10.0 no : 1 5.48 5.83%
4-wheel-drive $   : 30000 5.0 no : 0 0.00 0.00%
Water tanker incl. pump $   : 0 5.0 no : 1 0.00 0.00%
Wood chipper/mulcher $   : 0 5.0 no : 1 0.00 0.00%
Litter fence $/m : 25 5.0 m  : 100 0.09 0.10%
Other..Specify: excavator $   : 0 5.0 no : 0 0.00 6.67 0.00% 7.10%

Equipment Lease Landfill compactor $/a: 0 no: 0 0.00 0.00%
Grader $/a: 5000 no: 1 0.74 0.78%
Sheepfoot Roller $/a: 0 no: 1 0.00 0.00%
Bulldozer - Frontend loader $/a: 0 no: 0 0.00 0.00%
4-wheel-drive $/a: 0 no: 0 0.00 0.00%
Water tanker incl. pump $/a: 10000 no: 1 1.47 1.57%
Wood chipper/mulcher $/a: 30000 no: 1 4.41 4.70%
Other..Specify: excavator $/a: 0 no: 1 0.00 6.62 0.00% 7.04%

Leachate System
(infrastructure establishment)

Cost/unit Number of Units Costs per tonne Percentage
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CAMBRAI

Landfill Cost Calculating Spreadsheet

1. Landfill Costs Parameters

Operations (ann) Site supervisor $/a : 45000 no : 1 3.97 4.23%
Administration costs $/a : 2000 0.29 0.31%
Machine operators/weighbridge (perm.) $/a : 45000 no : 1 3.97 4.23%
Labourer(s) (cas.) $/a : 5000 no : 1 0.74 0.78%
Equipment maintenance $/a : 10000 1.47 1.57%
Access road maintenance $/a : 2000 0.29 0.31%
Equipm. fuel/oil costs $/a : 20000 2.94 3.13%
Cover materials $/t : 0 0.00 0.00%
Equipment hire $/a : 0 0.00 0.00%
Authority disposal levy $/t : 5 5.25 5.59%
Authority licence fee $ 1000 0.15 0.16%
Site insurance $/a : 2000 0.29 0.31%
Other fees/royalties $/t : 0 0.00 0.00%
Stormwater management $/a : 1000 0.15 0.16%
Leachate management $/a : 1000 0.15 0.16%
Landfill gas management (incl.piping) $/a : 0 0.00 0.00%
Other..Specify: ....... $/a : 0 0.00 19.66 0.00% 20.93%

Site Rehabilitation (ann) Final cover $/m2: 30.00 15.79 16.81%
Topsoil $/m2: 5.00 2.63 2.80%
Revegetation $/m2: 2.50 1.32 1.40%
Irrigation $/m2: 0.00 0.00 0.00%
Other..Specify: ....... $/m2: 0.00 0.00 19.74 0.00% 21.01%

Annual Monitoring Surface water $ : 500 Intervals (months) 6 1 0.15 0.16%
(Costs per test location/well) Groundwater $ : 500 6 3 0.44 0.47%

Landfill gas $ : 750 6 3 0.66 0.70%
Other..Specify: ....... $ : 0 1 0 0.00 1.25 0.00% 1.33%

Post Closure Operations
$/a: $500 years: 25 0.01 0.01 0.01% 0.01%

Landfill gas management $/a: $500

Post Operation Monitoring years: 25 0.04 0.04 0.05% 0.05%

Total
$94 $94 100% 100%

(Personell costs including
overheads)

Locations(no)

Surface/groundwater & landfill gas:

Leachate management

Percentage

Costs are as specified in
Annual Monitoring above

Costs per tonneCost/unit Number of Units
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CAMBRAI

Landfill Cost Calculating Spreadsheet

LANDFILL COSTS

LANDFILL LIFE         : 41.9 YEARS

Annualised Operational Total
Capital Costs

TOTAL COSTS PER YEAR  : $309,072 $329,746 $638,818
TOTAL COST PER TONNE  : $45 $48 $94

TRANSFER (purchase)
TOTAL COSTS PER YEAR  : $48,380 $120,000 $168,380
TOTAL COST PER TONNE  : $10 $25 $35

TRANSFER (lease)
TOTAL COSTS PER YEAR  : $0 $0 $0
TOTAL COST PER TONNE  : $0 $0 $0

    Unit   Unit     Capital Annualised    Operat-       Total
    Cost Per   Number     Cost capital    ional       Cost

SITE PURCHASE $0.50 m2 200000 $100,000 $8,331 $8,331

SUB-TOTAL: $8,331
SITE DESIGN
Site investigations $5,000 - - $5,000 $417 $417
Development Approval $10,000 - - $10,000 $833 $833
EPA Licencing requirements $5,000 - - $5,000 $417 $417
Detailed design $50,000 - - $50,000 $4,166 $4,166
Others $0 - - $0 $0 $0

SUB-TOTAL: $5,832
SITE ESTABLISHMENT
Perimeter fence $15  m: 1800 $27,000 $2,249 $2,249
Other fencing $15  m: 200 $3,000 $250 $250
Water tank $5,000 no: 1 $5,000 $417 $417
Water supply $10,000 no: 1 $10,000 $833 $833
Cell excavation $5 m3: 16000 $80,000 $58,701 $58,701
Perim. drain. (earthw.) $20 no: 200 $4,000 $4,320 $4,320
Site drainage (earthw.) $1,000 no: 35 $35,000 $31,804 $31,804
Perimeter landscaping $2  m2 9000 $18,000 $1,500 $1,500
Access road(s) $50  m 500 $25,000 $2,083 $2,083

Weighbridge $35,000 no: 0 $0 $0 $0
Site office $20,000 no: 1 $20,000 $1,666 $1,666
Facilities (septic/sewer) $10,000 no: 1 $10,000 $833 $833
Chemical storage sheds $5,000 no: 1 $5,000 $417 $417
Recycling provisions $10,000 no: 1 $10,000 $833 $833
Wheelwash $5,000 no: 0 $0 $0 $0

SUB-TOTAL: $105,905
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CAMBRAI

Landfill Cost Calculating Spreadsheet

LINER
Base prep. (earthworks) $5  m2 3579 $17,895 $19,326 $19,326
Base liner (mineral) $15  m2 3579 $53,684 $57,979 $57,979
Base liner (hydrocarbon) $0  m2 3579 $0 $0 $0

SUB-TOTAL: $77,305
LEACHATE SYSTEM
Leachate collection system $15  m2 3579 $53,684 $57,979 $57,979
Dam construction $20 m3 250 $5,000 $417 $417
G/W monitoring wells $75 m 150 $11,250 $937 $937
Sampling, testing, reporting $5,000 a - $5,000 $5,000
Others $0 - 0 $0 $0 $0

SUB-TOTAL: $64,333
FIRE & SAFETY SYSTEMS
Water storage tank $10,000 no: 1 $10,000 $833 $833
Water supply tank $1,000 no: 1 $1,000 $83 $83
Signage $150 no: 6 $900 $75 $75
Ring main fire for hydrants $40 no: 500 $20,000 $1,666 $1,666
hydrant fittings, tees, hoses $1,000 no: 4 $4,000 $333 $333
Fire break construction $5  m2 9000 $45,000 $3,749 $3,749

SUB-TOTAL: $6,740
MANAGEMENT SYSTEMS
O&M manuals $500 no: 3 $1,500 $125 $125
Staff training $1,000 no/a: 2 $2,000 $2,000 $2,000
Operational/comp self audits $1,000 no/a: 1 $1,000 $1,000 $1,000
emergency procedure programs $1,000 no: 1 $1,000 $83 $83
OH&S manuals and operations $500 no: 2 $1,000 $83 $83

SUB-TOTAL: $3,292

ITEM     Unit   Unit     Capital Annualised    Operat-       Total
    Cost Per   Number     Cost capital    ional       Cost

EQUIPMENT PURCHASE
Landfill compacter $0 no: 0 $0 $0 $0
Grader $0 no: 1 $0 $0 $0
Sheepfoot Roller $50,000 no: 1 $50,000 $7,451 $7,451
Bulldozer $250,000 no: 1 $250,000 $37,257 $37,257
4-wheel-drive $30,000 no: 0 $0 $0 $0
Water tanker incl. pump $0 no: 1 $0 $0 $0
Wood chipper/mulcher $0 no: 1 $0 $0 $0
Litter fence $25 no: 100 $2,500 $626 $626
Others $0 no: 0 $0 $0 $0

SUB-TOTAL: $45,335
EQUIPMENT LEASE (ANNUAL)
Landfill compacter $0 no: 0 $0 $0
Grader $5,000 no: 1 $5,000 $5,000
Sheepfoot Roller $0 no: 1 $0 $0
Bulldozer $0 no: 0 $0 $0
4-wheel-drive $0 no: 0 $0 $0
Water tanker incl. pump $10,000 no: 1 $10,000 $10,000
Wood chipper/mulcher $30,000 no: 1 $30,000 $30,000
Others $0 no: 1 $0 $0

SUB-TOTAL: $45,000
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CAMBRAI

Landfill Cost Calculating Spreadsheet

OPERATIONS (ANNUAL)
Lease $0 - - $0 $0
Site supervisor $45,000 no: 1 $27,000 $27,000
Administration Costs $2,000 - - $2,000 $2,000
Labourer(s) (permanent) $45,000 no: 1 $27,000 $27,000
Labourer(s) (casual) $5,000 no: 1 $5,000 $5,000
Equipment maintenance $10,000 no: - $10,000 $10,000
Access road maintenance $2,000 - - $2,000 $2,000
Equipment running costs $20,000 no: - $20,000 $20,000
Cover materials $0  to: 5780 $0 $0
Track establishment $0 no: 0 $0 $0
Authority disposal fee $5  to: 6800 $35,700 $35,700
Authority licence fee $1,000 - - $1,000 $1,000
Site insurance $2,000 - - $2,000 $2,000
Other fees/royalties $0 to: 0 $0 $0
Stormwater management $1,000 - - $1,000 $1,000
Leachate management $1,000 - - $1,000 $1,000
Landfill gas management $0 - - $0 $0
Other $0 - - $0 $0

SUB-TOTAL: $133,700

SITE REHABILITATION (ANNUAL)
Final cover $30.00  m2 3579 $107,368 $107,368
Topsoil $5.00  m2 3579 $17,895 $17,895
Revegetation $2.50  m2 3579 $8,947 $8,947
Irrigation $0.00  m2 3579 $0 $0
Others $0.00  m2 3579 $0 $0

SUB-TOTAL: $134,211

ANNUAL MONITORING
Surface water $500 no: 2 $1,000 $1,000
Groundwater $500 no: 6 $3,000 $3,000
Landfill gas $750 no: 6 $4,500 $4,500
Others $0.00 no: 0 $0 $0

SUB-TOTAL: $8,500

Unit Cost Per Unit no. Cost/year Annualised

POST-OPERATIONAL MONITORING (ANNUAL)
Surface water $500 no: 2 $1,000 $10,675 $35 $35.34
Groundwater $500 no: 6 $3,000 $32,024 $106 $106.01
Landfill gas $750 no: 6 $4,500 $48,036 $159 $159.01
Others $0.00 no: 0 $0 $0 $0 $0.00

SUB-TOTAL: $300
POST-CLOS. OPERATIONS (ANNUAL)
Leachate management $500 - - $500 $5,337 $18 $17.67
Landfill gas management $500 - - $500 $5,337 $18 $17.67

SUB-TOTAL: $35

TOTAL COSTS PER YEAR  : $309,072 $329,746 $638,818

TOTAL COST PER TONNE  : $45 $48 $94

P V of
future pmts
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CAMBRAI

Landfill Cost Calculating Spreadsheet
CAMBRAI Transfer station

Equipment purchase Compactor Vehicle:   $ : 150000      Payback period: 5.0 years
10

Equipment running costs (fuel/oil) $/a : 15000
Equipment maintenance $/a : 5000
Compactor driver/off-sider(incl. O/H) $/a : 45000 no.: 1
Operating hours per year h/a : 1250

Haulage Haulage distance (one way) km  : 50.0 30 minutes
Average travel speed km/h: 80 Contingency: 10 minutes

Costs Costs/tonne $/t : $14.35
Costs/tonne/km: $/t.km: $0.29

Equipment Lease Compactor Vehicle: $/a: $35,000
Costs Costs/tonne $/t: $13.95

Costs/tonne/km: $/t/km: $0.28
Option 2: Transfer Station

Haulage Haulage distance (one way) km: 60
Costs/tonne $/t: $16.22

Calculation of Number of containers/day, prime movers required

Step 1: Annual throughput t/a : 500 Step 2 : Average daily throughput t/d : 1.4
Distance to landfill km  : 60.0 Travel speed to landfill km/h: 75.0
Average load per container t   : 5.0 Average travel time (return) min : 96

Allowance for preparation,
Step 3: Total container loads per day 0.3 emptying container, etc min : 30

No. of prime movers 1 Time for round trip min : 126
Trips/day/prime mover no  : 0.3

Equipment purchase Front end loader $  : 0 No. 1 5 years
Small tractor $  : 0 No. 1 0 years
Transfer containers $ : 10000 No. 1 5 years
Prime movers $  : 0 No. 1 5 years

Site Purchase Land purchase $ : 30000 20 years
Site Establishment Construction $ : 75000

Prof. fees $ : 7500
Fixed plant $ : 0

Payback Period:
Payback Period:
Payback Period:

Option 1: Direct Haulage (transport cost to landfill with a compactor vehicle)

Payback Period:

total  waste tons/ vehicle:

Allowance for unloading:

Life span of transfer station:
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CAMBRAI

Landfill Cost Calculating Spreadsheet
2. Transfer

Option 2: Transfer Station
Operational Costs Site services/maintenance $/a : 1000

Administration $/a : 1000
Plant operat./maintenance
(incl vehicle fuel/oil) $/a : 0
Prime mover drivers $/a : 0 No : 1.0
Gatehouse operator $/a : 45000 No : 0.4
Front end loader driver $/a : 0 No : 1.0
Compactor operator $/a : 0 No : 0.0
Other $/a : 0 No : 0.0

Costs Costs/tonne $/t : $94.00

Site lease Land purchase $/a : $0

Equipment lease Front end loader $/a : $0
Small tractor $/a : $12,000
Transfer containers $/a : $0
Prime movers $/a : $12,500

Costs Costs/tonne: $/t: $49.00
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CAMBRAI

Landfill Cost Calculating Spreadsheet
Transfer Option #2 calculations

LAND AND SITE ESTABLISHMENT
Land purchase $30,000 - - $30,000 $3,056 $3,055.57
Construction costs $75,000 - - $75,000 $7,639 $7,638.92
Professional fees $7,500 - - $7,500 $764 $763.89
Fixed plant $0 - - $0 $0 $0.00

SUB-TOTAL: $11,458
EQUIPMENT PURCHASE
Front end loader $0 no: 1 $0 $0 $0.00
Small tractor $0 no: 1 $0 $0 $0.00
Transfer containers $10,000 no: 1 $10,000 $1,019 $1,018.52
Prime movers $0 no: 1 $0 $0 $0.00

SUB-TOTAL: $1,019
OPERATIONAL COSTS (ANNUAL)
Site services/maintenance $1,000 - - $1,000 $1,000
Administration $1,000 - - $1,000 $1,000
Plant operat./maintenance $0 - - $0 $0
Prime mover drivers $0 no: 1 $0 $0
Gatehouse operators $45,000 no: 0 $18,000 $18,000
Front end loader driver $0 no: 1 $0 $0
Compactor operator $0 no: 0 $0 $0
Other $0 no: 0 $0 $0

SUB-TOTAL: $20,000

TOTAL COSTS PER YEAR  : $12,477 $20,000 $32,477

LEASE (ANNUAL)

Site lease option:
Land lease $0 - - $0 $0
Equipment lease option:
Front end loader $0 no: 1 $0 $0
Small tractor $12,000 no: 1 $12,000 $12,000
Transfer containers $0 no: 1 $0 $0
Prime movers $12,500 no: 1 $12,500 $12,500

SUB-TOTAL: $24,500

TOTAL COSTS PER YEAR  : $12,477 $44,500 $56,977

TOTAL COSTS PER TONNE  : $113.95
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BLANCHETOWN TRANSFER STATION

Landfill Cost Calculating Spreadsheet

BLANCHETOWN Transfer station -  (haul to Riverland landfill)

Option 2: Transfer Station

Haulage Haulage distance (one way) km: 83

Calculation of Number of containers/day, prime movers required

Step 1: Annual throughput t/a : 80 Step 2 : Average daily throughput t/d : 0.2
Distance to landfill km  : 83.0 Travel speed to landfill km/h: 90.0
Average load per container t   : 2.0 Average travel time (return) min : 111

Allowance for preparation,
Step 3: Total container loads per day 0.1 emptying container, etc min : 15

No. of prime movers 1 Time for round trip min : 126
Trips/day/prime mover no  : 0.1

Equipment purchase Front end loader $  : 0 No. 0 10 years
Small tractor $  : 0 No. 1 10 years
Transfer containers $ : 1000 No. 2 5 years
Prime movers $  : 0 No. 1 5 years

Site Purchase Land purchase $ : 30000 50 years
Site Establishment Construction $ : 50000

Prof. fees $ : 2500
Fixed plant $  : 0

2. Transfer

Option 2: Transfer Station
Operational Costs Site services/maintenance $/a : 1000

Administration $/a : 1000
Plant operat./maintenance
(incl vehicle fuel/oil) $/a : 0
Prime mover drivers $/a : 0 No : 1.0
Gatehouse operator $/a : 45000 No : 0.2
Front end loader driver $/a : 0 No : 0.0
Compactor operator $/a : 0 No : 0.0
Other  (casual) $/a : 0 No : 1.0

Costs Costs/tonne $/t : $587.50

Site lease Land purchase $/a :

Equipment lease Front end loader $/a : $0
Small tractor $/a : $2,500
Transfer containers $/a : $0
Prime movers $/a : $18,000

Costs Costs/tonne: $/t: $256.25

Payback Period:
Payback Period:
Payback Period:

Payback Period:

Life span of transfer station:
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BLANCHETOWN TRANSFER STATION

Landfill Cost Calculating Spreadsheet

TRANSFER (purchase)
TOTAL COSTS PER YEAR  : $7,245 $11,000 $18,245
TOTAL COST PER TONNE  : $91 $138 $228

TRANSFER (lease)
TOTAL COSTS PER YEAR  : $0 $20,500 $20,500
TOTAL COST PER TONNE  : $0 $256 $256

    Unit   Unit     Capital Annualised    Operat-       Total
    Cost Per   Number     Cost capital    ional       Cost

Transfer Option #2 calculations

LAND AND SITE ESTABLISHMENT
Land purchase $30,000 - - $30,000 $2,452 $2,452.29
Construction costs $50,000 - - $50,000 $4,087 $4,087.14
Professional fees $2,500 - - $2,500 $204 $204.36
Fixed plant $0 - - $0 $0 $0.00

SUB-TOTAL: $6,744
EQUIPMENT PURCHASE
Front end loader $0 no: 0 $0 $0 $0.00
Small tractor $0 no: 1 $0 $0 $0.00
Transfer containers $1,000 no: 2 $2,000 $501 $500.91
Prime movers $0 no: 1 $0 $0 $0.00

SUB-TOTAL: $501
OPERATIONAL COSTS (ANNUAL)
Site services/maintenance $1,000 - - $1,000 $1,000
Administration $1,000 - - $1,000 $1,000
Plant operat./maintenance $0 - - $0 $0
Prime mover drivers $0 no: 1 $0 $0
Gatehouse operators $45,000 no: 0 $9,000 $9,000
Front end loader driver $0 no: 0 $0 $0
Compactor operator $0 no: 0 $0 $0
Other $0 no: 1 $0 $0

SUB-TOTAL: $11,000

TOTAL COSTS PER YEAR  : $7,245 $11,000 $18,245

LEASE (ANNUAL)

Site lease option:
Land lease $0 - - $0 $0
Equipment lease option:
Front end loader $0 no: 0 $0 $0
Small tractor $2,500 no: 1 $2,500 $2,500
Transfer containers $0 no: 2 $0 $0
Prime movers $18,000 no: 1 $18,000 $18,000

SUB-TOTAL: $20,500

TOTAL COSTS PER YEAR  : $7,245 $31,500 $38,745

TOTAL COSTS PER TONNE  : $393.75 $484.31
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RIVERLAND (Moorook)

Landfill Cost Calculating Spreadsheet

RIVERLAND REGIONAL LANDFILL ( Moorook)

1. Landfill Costs Parameters

Blue font indicates that an input is required by the user.
Pink font indicates that no input is required as the program calculates the value itself.

Site Details Landfill area : m2 : 430000 Landfill Life 54 years
Est. volume m3 : 2150000
Annual waste intake tn : 28000
Landfill stages no : 10
Compaction density (incl. cover) kg/m3 : 700
Waste/Cover Material  % : 85
Post-clos. monit./managem. period a : 25 25
Interest rate (loan/investment)  % : 8 8

Component Subtotal Component Subtotal
Site Purchase Land costs  $/m2 : 1 1.45 1.45 2.45% 2.45%

Site area m2 : 500000

Site Lease Annual lease $  : 0 0.00 0.00 0.00% 0.00%

Site Design Site investigations $  : 25000 0.07 0.12%
Development approval (sum of all components) $  : 20000 0.06 0.10%
EPA licence requirements $  : 20000 0.06 0.10%
Detailed design $  : 100000 0.29 0.49%
Other..Specify: ....... $  : 0 0.00 0.48 0.00% 0.81%

Site Establishment Perimeter fence $/m : 15 m  : 2800 0.12 0.21%
Other fencing/compound $/m : 15 m  : 300 0.01 0.02%
Water tank $   : 10000 no : 1 0.03 0.05%
Water supply (infrastructure costs) $   : 20000 no : 1 0.06 0.10%
Cell excavation $/m3   : 5 m3: 215000 7.61 12.85%
Perim. drain. (earthworks) $   : 10 no : 830 0.06 0.10%
Site drainage (earthworks) $   : 5000 no : 10 0.15 0.25%
Perimeter landscaping $/m2: 2 m2 : 15000 0.09 0.15%
Access road(s) $/m : 50 m  : 800 0.12 0.20%

Weighbridge $   : 50000 no : 1 0.15 0.25%
Site office + compound $   : 50000 no : 1 0.15 0.25%
Facilities (septic/sewer) $   : 10000 no : 1 0.03 0.05%
Chemical storage sheds $   : 5000 no : 1 0.01 0.02%
Recycling provisions $   : 50000 no : 1 0.15 0.25%
Wheel wash $   : 5000 no : 1 0.01 8.73 0.02% 14.74%

PercentageCosts per tonneCost/unit Number of Units
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RIVERLAND (Moorook)

Landfill Cost Calculating Spreadsheet

1. Landfill Costs Parameters

Liner
Base prep. (earthworks) $/m2: 5 1.54 2.61%
Base liner (mineral) $/m2: 25 7.71 13.03%
Base liner (synthetic) $/m2: 0 0.00 9.26 0.00% 15.63%

Leachate collection system (sump and pipework) $/m2: 20 6.17 10.42%
Dam construction $/m3: 10 m3  : 500 0.01 0.02%
G/W monitoring wells $/m : 70 m  : 300 0.06 0.10%
Sampling, testing, reporting (preliminary investigations) $/a : 10000 0.36 0.60%
Other..Specify: ...... $   : 0 no : 0 0.00 6.60 0.00% 11.15%

Fire and Safety Systems Water storage tank $   : 10000 no : 1 0.03 0.05%
Water supply to tank $   : 1000 no : 1 0.00 0.00%
Signage $   : 150 no : 6 0.00 0.00%
Ring main fire for hydrants $/m : 40 m: 1500 0.17 0.29%
Hydrant fittings, tees, hoses $   : 1000 no : 20 0.06 0.10%
Fire break construction $/m2: 5 m2 : 15000 0.22 0.48 0.37% 0.82%

Management Systems Operations and maintenance manuals $   : 500 no : 5 0.01 0.01%
Staff training $/a   : 2000 no : 3 0.21 0.36%
Operations/compliance self-audits $/a   : 1000 no : 1 0.04 0.06%
Emergency procedure programs $   : 1000 no : 1 0.00 0.00%
OH&S manuals and operations $   : 500 no : 5 0.01 0.27 0.01% 0.45%

Equipment Purchase Landfill compactor $   : 350000      Payback period: 10.0 no : 1 1.86 3.15%
Grader $   : 0 10.0 no : 1 0.00 0.00%
Sheepfoot Roller $   : 0 1.0 no : 0 0.00 0.00%
Bulldozer - Frontend loader $   : 200000 10.0 no : 1 1.06 1.80%
4-wheel-drive $   : 30000 5.0 no : 1 0.27 0.45%
Water tanker incl. pump $   : 0 10.0 no : 1 0.00 0.00%
Wood chipper/mulcher $   : 0 5.0 no : 1 0.00 0.00%
Litter fence $/m : 25 10.0 m  : 300 0.04 0.07%
Other..Specify: ...... $   : 0 1.0 no : 0 0.00 3.24 0.00% 5.46%

Equipment Lease Landfill compactor $/a: 0 no: 1 0.00 0.00%
Grader $/a: 12000 no: 1 0.43 0.72%
Sheepfoot Roller $/a: 0 no: 0 0.00 0.00%
Bulldozer - Frontend loader $/a: 0 no: 1 0.00 0.00%
4-wheel-drive $/a: 0 no: 1 0.00 0.00%
Water tanker incl. pump $/a: 35000 no: 1 1.25 2.11%
Wood chipper/mulcher $/a: 60000 no: 1 2.14 3.62%
Other..Specify: ...... $/a: 0 no: 0 0.00 3.82 0.00% 6.45%

Leachate System
(infrastructure
establishment)

Cost/unit Number of Units Costs per tonne Percentage
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RIVERLAND (Moorook)

Landfill Cost Calculating Spreadsheet

1. Landfill Costs Parameters

Operations (ann) Site supervisor $/a : 45000 no : 1 1.61 2.71%
Administration costs $/a : 10000 0.36 0.60%
Machine operators/weighbridge (perm.) $/a : 45000 no : 1 1.61 2.71%
Labourer(s) (cas.) $/a : 20000 no : 1 0.71 1.21%
Equipment maintenance $/a : 20000 0.71 1.21%
Access road maintenance $/a : 5000 0.18 0.30%
Equipm. fuel/oil costs $/a : 30000 1.07 1.81%
Cover materials $/t : 0 0.00 0.00%
Equipment hire $/a : 0 0.00 0.00%
Authority disposal levy $/t : 5 5.25 8.87%
Authority licence fee $ 1000 0.04 0.06%
Site insurance $/a : 5000 0.18 0.30%
Other fees/royalties $/t : 0 0.00 0.00%
Stormwater management $/a : 2000 0.07 0.12%
Leachate management $/a : 5000 0.18 0.30%
Landfill gas management (incl.piping) $/a : 5000 0.18 0.30%
Other..Specify: ....... $/a : 0 0.00 12.14 0.00% 20.51%

Site Rehabilitation (ann) Final cover $/m2: 30.00 8.57 14.47%
Topsoil $/m2: 5.00 1.43 2.41%
Revegetation $/m2: 2.50 0.71 1.21%
Irrigation $/m2: 0.00 0.00 0.00%
Other..Specify: ....... $/m2: 0.00 0.00 10.71 0.00% 18.09%

Annual Monitoring Surface water $ : 500 Intervals (months) 3 1 0.07 0.12%
(Costs per test location/well) Groundwater $ : 1000 3 6 0.86 1.45%

Landfill gas $ : 1500 6 10 1.07 1.81%
Other..Specify: ....... $ : 0 1 0 0.00 2.00 0.00% 3.38%

Post Closure Operations
$/a: $1,000 years: 25 0.00 0.00 0.00% 0.00%

Landfill gas management $/a: $1,000

Post Operation Monitoring years: 25 0.03 0.03 0.05% 0.05%

Total
$59 $59 100% 100%

(Personell costs including
overheads)

Locations(no)

Surface/groundwater & landfill gas:

Leachate management

Percentage

Costs are as specified in
Annual Monitoring above

Costs per tonneCost/unit Number of Units
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RIVERLAND (Moorook)

Landfill Cost Calculating Spreadsheet

LANDFILL COSTS

LANDFILL LIFE         : 53.8 YEARS

Annualised Operational Total
Capital Costs

TOTAL COSTS PER YEAR  : $837,280 $820,804 $1,658,084
TOTAL COST PER TONNE  : $30 $29 $59

TRANSFER (purchase)
TOTAL COSTS PER YEAR  : $0 $0 $0
TOTAL COST PER TONNE  : $0 $0 $0

TRANSFER (lease)
TOTAL COSTS PER YEAR  : $0 $0 $0
TOTAL COST PER TONNE  : $0 $0 $0

    Unit   Unit     Capital Annualised    Operat-       Total
    Cost Per   Number     Cost capital    ional       Cost

SITE PURCHASE $1.00 m2 500000 $500,000 $40,649 $40,649

SUB-TOTAL: $40,649
SITE DESIGN
Site investigations $25,000 - - $25,000 $2,032 $2,032
Development Approval $20,000 - - $20,000 $1,626 $1,626
EPA Licencing requirements $20,000 - - $20,000 $1,626 $1,626
Detailed design $100,000 - - $100,000 $8,130 $8,130
Others $0 - - $0 $0 $0

SUB-TOTAL: $13,414
SITE ESTABLISHMENT
Perimeter fence $15  m: 2800 $42,000 $3,415 $3,415
Other fencing $15  m: 300 $4,500 $366 $366
Water tank $10,000 no: 1 $10,000 $813 $813
Water supply $20,000 no: 1 $20,000 $1,626 $1,626
Cell excavation $5 m3: 215000 $1,075,000 $213,007 $213,007
Perim. drain. (earthw.) $10 no: 830 $8,300 $1,645 $1,645
Site drainage (earthw.) $5,000 no: 10 $50,000 $4,065 $4,065
Perimeter landscaping $2  m2 15000 $30,000 $2,439 $2,439
Access road(s) $50  m 800 $40,000 $3,252 $3,252

Weighbridge $50,000 no: 1 $50,000 $4,065 $4,065
Site office $50,000 no: 1 $50,000 $4,065 $4,065
Facilities (septic/sewer) $10,000 no: 1 $10,000 $813 $813
Chemical storage sheds $5,000 no: 1 $5,000 $406 $406
Recycling provisions $50,000 no: 1 $50,000 $4,065 $4,065
Wheelwash $5,000 no: 1 $5,000 $406 $406

SUB-TOTAL: $244,448
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RIVERLAND (Moorook)

Landfill Cost Calculating Spreadsheet

LINER
Base prep. (earthworks) $5  m2 8000 $40,000 $43,200 $43,200
Base liner (mineral) $25  m2 8000 $200,000 $216,000 $216,000
Base liner (hydrocarbon) $0  m2 8000 $0 $0 $0

SUB-TOTAL: $259,200
LEACHATE SYSTEM
Leachate collection system $20  m2 8000 $160,000 $172,800 $172,800
Dam construction $10 m3 500 $5,000 $406 $406
G/W monitoring wells $70 m 300 $21,000 $1,707 $1,707
Sampling, testing, reporting $10,000 a - $10,000 $10,000
Others $0 - 0 $0 $0 $0

SUB-TOTAL: $184,914
FIRE & SAFETY SYSTEMS
Water storage tank $10,000 no: 1 $10,000 $813 $813
Water supply tank $1,000 no: 1 $1,000 $81 $81
Signage $150 no: 6 $900 $73 $73
Ring main fire for hydrants $40 no: 1500 $60,000 $4,878 $4,878
hydrant fittings, tees, hoses $1,000 no: 20 $20,000 $1,626 $1,626
Fire break construction $5  m2 15000 $75,000 $6,097 $6,097

SUB-TOTAL: $13,569
MANAGEMENT SYSTEMS
O&M manuals $500 no: 5 $2,500 $203 $203
Staff training $2,000 no/a: 3 $6,000 $6,000 $6,000
Operational/comp self audits $1,000 no/a: 1 $1,000 $1,000 $1,000
emergency procedure programs $1,000 no: 1 $1,000 $81 $81
OH&S manuals and operations $500 no: 5 $2,500 $203 $203

SUB-TOTAL: $7,488

ITEM     Unit   Unit     Capital Annualised    Operat-       Total
    Cost Per   Number     Cost capital    ional       Cost

EQUIPMENT PURCHASE
Landfill compacter $350,000 no: 1 $350,000 $52,160 $52,160
Grader $0 no: 1 $0 $0 $0
Sheepfoot Roller $0 no: 0 $0 $0 $0
Bulldozer $200,000 no: 1 $200,000 $29,806 $29,806
4-wheel-drive $30,000 no: 1 $30,000 $7,514 $7,514
Water tanker incl. pump $0 no: 1 $0 $0 $0
Wood chipper/mulcher $0 no: 1 $0 $0 $0
Litter fence $25 no: 300 $7,500 $1,118 $1,118
Others $0 no: 0 $0 $0 $0

SUB-TOTAL: $90,598
EQUIPMENT LEASE (ANNUAL)
Landfill compacter $0 no: 1 $0 $0
Grader $12,000 no: 1 $12,000 $12,000
Sheepfoot Roller $0 no: 0 $0 $0
Bulldozer $0 no: 1 $0 $0
4-wheel-drive $0 no: 1 $0 $0
Water tanker incl. pump $35,000 no: 1 $35,000 $35,000
Wood chipper/mulcher $60,000 no: 1 $60,000 $60,000
Others $0 no: 0 $0 $0

SUB-TOTAL: $107,000
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RIVERLAND (Moorook)

Landfill Cost Calculating Spreadsheet

OPERATIONS (ANNUAL)
Lease $0 - - $0 $0
Site supervisor $45,000 no: 1 $45,000 $45,000
Administration Costs $10,000 - - $10,000 $10,000
Labourer(s) (permanent) $45,000 no: 1 $45,000 $45,000
Labourer(s) (casual) $20,000 no: 1 $20,000 $20,000
Equipment maintenance $20,000 no: - $20,000 $20,000
Access road maintenance $5,000 - - $5,000 $5,000
Equipment running costs $30,000 no: - $30,000 $30,000
Cover materials $0  to: 23800 $0 $0
Track establishment $0 no: 0 $0 $0
Authority disposal fee $5  to: 28000 $147,000 $147,000
Authority licence fee $1,000 - - $1,000 $1,000
Site insurance $5,000 - - $5,000 $5,000
Other fees/royalties $0 to: 0 $0 $0
Stormwater management $2,000 - - $2,000 $2,000
Leachate management $5,000 - - $5,000 $5,000
Landfill gas management $5,000 - - $5,000 $5,000
Other $0 - - $0 $0

SUB-TOTAL: $340,000

SITE REHABILITATION (ANNUAL)
Final cover $30.00  m2 8000 $240,000 $240,000
Topsoil $5.00  m2 8000 $40,000 $40,000
Revegetation $2.50  m2 8000 $20,000 $20,000
Irrigation $0.00  m2 8000 $0 $0
Others $0.00  m2 8000 $0 $0

SUB-TOTAL: $300,000

ANNUAL MONITORING
Surface water $500 no: 4 $2,000 $2,000
Groundwater $1,000 no: 24 $24,000 $24,000
Landfill gas $1,500 no: 20 $30,000 $30,000
Others $0.00 no: 0 $0 $0

SUB-TOTAL: $56,000

Unit Cost Per Unit no. Cost/year Annualised

POST-OPERATIONAL MONITORING (ANNUAL)
Surface water $500 no: 4 $2,000 $21,350 $28 $27.73
Groundwater $1,000 no: 24 $24,000 $256,195 $333 $332.76
Landfill gas $1,500 no: 20 $30,000 $320,243 $416 $415.95
Others $0.00 no: 0 $0 $0 $0 $0.00

SUB-TOTAL: $776
POST-CLOS. OPERATIONS (ANNUAL)
Leachate management $1,000 - - $1,000 $10,675 $14 $13.86
Landfill gas management $1,000 - - $1,000 $10,675 $14 $13.86

SUB-TOTAL: $28

TOTAL COSTS PER YEAR  : $837,280 $820,804 $1,658,084

TOTAL COST PER TONNE  : $30 $29 $59

P V of
future pmts
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MURRAY BRIDGE

Landfill Cost Calculating Spreadsheet

MURRAY BRIDGE Landfill

1. Landfill Costs Parameters

Blue font indicates that an input is required by the user.
Pink font indicates that no input is required as the program calculates the value itself.

Site Details Landfill area : m2 : 405000 Landfill Life 66 years
Est. volume m3 : 1850000
Annual waste intake tn : 14000
Landfill stages no : 3
Compaction density (incl. cover) kg/m3 : 500
Waste/Cover Material  % : 85
Post-clos. monit./managem. period a : 25 25
Interest rate (loan/investment)  % : 8 8

Component Subtotal Component Subtotal
Site Purchase Land costs  $/m2 : 0 0.70 0.70 0.78% 0.78%

Site area m2 : 405000

Site Lease Annual lease $  : 0 0.00 0.00 0.00% 0.00%

Site Design Site investigations $  : 25000 0.14 0.16%
Development approval (sum of all components) $  : 20000 0.11 0.13%
EPA licence requirements $  : 20000 0.11 0.13%
Detailed design $  : 100000 0.57 0.65%
Other..Specify: ....... $  : 0 0.00 0.95 0.00% 1.07%

Site Establishment Perimeter fence $/m : 15 m  : 2500 0.22 0.24%
Other fencing/compound $/m : 15 m  : 300 0.03 0.03%
Water tank $   : 10000 no : 1 0.06 0.06%
Water supply (infrastructure costs) $   : 10000 no : 1 0.06 0.06%
Cell excavation $/m3   : 5 m3: 37000 14.27 16.03%
Perim. drain. (earthworks) $   : 2 no : 375 0.06 0.06%
Site drainage (earthworks) $   : 13000 no : 3 0.27 0.31%
Perimeter landscaping $/m2: 2 m2 : 15000 0.17 0.19%
Access road(s) $/m : 50 m  : 800 0.23 0.26%

Weighbridge $   : 50000 no : 1 0.33 0.38%
Site office + compound $   : 30000 no : 1 0.17 0.19%
Facilities (septic/sewer) $   : 10000 no : 1 0.06 0.06%
Chemical storage sheds $   : 5000 no : 1 0.03 0.03%
Recycling provisions $   : 50000 no : 1 0.29 0.32%
Wheel wash $   : 5000 no : 0 0.00 16.24 0.00% 18.24%

PercentageCosts per tonneCost/unit Number of Units
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MURRAY BRIDGE

Landfill Cost Calculating Spreadsheet

1. Landfill Costs Parameters

Liner
Base prep. (earthworks) $/m2: 5 2.36 2.66%
Base liner (mineral) $/m2: 25 11.82 13.28%
Base liner (synthetic) $/m2: 0 0.00 14.19 0.00% 15.93%

Leachate collection system (sump and pipework) $/m2: 20 9.46 10.62%
Dam construction $/m3: 20 m3  : 500 0.06 0.06%
G/W monitoring wells $/m : 70 m  : 150 0.06 0.07%
Sampling, testing, reporting (preliminary investigations) $/a : 5000 0.36 0.40%
Other..Specify: ...... $   : 0 no : 0 0.00 9.93 0.00% 11.16%

Fire and Safety Systems Water storage tank $   : 10000 no : 1 0.06 0.06%
Water supply to tank $   : 1000 no : 1 0.01 0.01%
Signage $   : 150 no : 3 0.00 0.00%
Ring main fire for hydrants $/m : 40 m: 1000 0.23 0.26%
Hydrant fittings, tees, hoses $   : 1000 no : 8 0.05 0.05%
Fire break construction $/m2: 5 m2 : 15000 0.43 0.77 0.48% 0.87%

Management Systems Operations and maintenance manuals $   : 500 no : 5 0.01 0.02%
Staff training $/a   : 2000 no : 3 0.43 0.48%
Operations/compliance self-audits $/a   : 1000 no : 1 0.07 0.08%
Emergency procedure programs $   : 1000 no : 1 0.01 0.01%
OH&S manuals and operations $   : 500 no : 5 0.01 0.53 0.02% 0.60%

Equipment Purchase Landfill compactor $   : 350000      Payback period: 10.0 no : 1 3.73 4.18%
Grader $   : 0 10.0 no : 1 0.00 0.00%
Sheepfoot Roller $   : 0 1.0 no : 0 0.00 0.00%
Bulldozer - Frontend loader $   : 200000 10.0 no : 1 2.13 2.39%
4-wheel-drive $   : 30000 5.0 no : 1 0.54 0.60%
Water tanker incl. pump $   : 0 10.0 no : 1 0.00 0.00%
Wood chipper/mulcher $   : 0 5.0 no : 1 0.00 0.00%
Litter fence $/m : 25 10.0 m  : 150 0.04 0.04%
Other..Specify: ...... $   : 0 1.0 no : 0 0.00 6.43 0.00% 7.22%

Equipment Lease Landfill compactor $/a: 0 no: 1 0.00 0.00%
Grader $/a: 12000 no: 1 0.86 0.96%
Sheepfoot Roller $/a: 0 no: 0 0.00 0.00%
Bulldozer - Frontend loader $/a: 0 no: 1 0.00 0.00%
4-wheel-drive $/a: 0 no: 1 0.00 0.00%
Water tanker incl. pump $/a: 20000 no: 1 1.43 1.60%
Wood chipper/mulcher $/a: 30000 no: 1 2.14 2.41%
Other..Specify: ...... $/a: 0 no: 0 0.00 4.43 0.00% 4.97%

Leachate System
(infrastructure
establishment)

Cost/unit Number of Units Costs per tonne Percentage
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MURRAY BRIDGE

Landfill Cost Calculating Spreadsheet

1. Landfill Costs Parameters

Operations (ann) Site supervisor $/a : 45000 no : 1 3.21 3.61%
Administration costs $/a : 5000 0.36 0.40%
Machine operators/weighbridge (perm.) $/a : 40000 no : 1 2.86 3.21%
Labourer(s) (cas.) $/a : 20000 no : 1 1.43 1.60%
Equipment maintenance $/a : 20000 1.43 1.60%
Access road maintenance $/a : 5000 0.36 0.40%
Equipm. fuel/oil costs $/a : 30000 2.14 2.41%
Cover materials $/t : 0 0.00 0.00%
Equipment hire $/a : 0 0.00 0.00%
Authority disposal levy $/t : 5 5.25 5.90%
Authority licence fee $ 500 0.04 0.04%
Site insurance $/a : 3000 0.21 0.24%
Other fees/royalties $/t : 0 0.00 0.00%
Stormwater management $/a : 1000 0.07 0.08%
Leachate management $/a : 2000 0.14 0.16%
Landfill gas management (incl.piping) $/a : 2000 0.14 0.16%
Other..Specify: ....... $/a : 0 0.00 17.64 0.00% 19.82%

Site Rehabilitation (ann) Final cover $/m2: 30.00 13.14 14.75%
Topsoil $/m2: 5.00 2.19 2.46%
Revegetation $/m2: 2.50 1.09 1.23%
Irrigation $/m2: 0.00 0.00 0.00%
Other..Specify: ....... $/m2: 0.00 0.00 16.42 0.00% 18.44%

Annual Monitoring Surface water $ : 500 Intervals (months) 3 1 0.14 0.16%
(Costs per test location/well) Groundwater $ : 500 6 6 0.43 0.48%

Landfill gas $ : 150 6 10 0.21 0.24%
Other..Specify: ....... $  : 0 1 0 0.00 0.79 0.00% 0.88%

Post Closure Operations
$/a: $1,000 years: 25 0.00 0.00 0.00% 0.00%

Landfill gas management $/a: $1,000

Post Operation Monitoring years: 25 0.00 0.00 0.00% 0.00%

Total
$89 $89 100% 100%

(Personell costs including
overheads)

Locations(no)

Surface/groundwater & landfill gas:

Leachate management

Percentage

Costs are as specified in
Annual Monitoring above

Costs per tonneCost/unit Number of Units
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MURRAY BRIDGE

Landfill Cost Calculating Spreadsheet

LANDFILL COSTS

LANDFILL LIFE         : 66.1 YEARS

Annualised Operational Total
Capital Costs

TOTAL COSTS PER YEAR  : $684,452 $561,934 $1,246,386
TOTAL COST PER TONNE  : $49 $40 $89

    Unit   Unit     Capital Annualised    Operat-       Total
    Cost Per   Number     Cost capital    ional       Cost

SITE PURCHASE $0.30 m2 405000 $121,500 $9,781 $9,781

SUB-TOTAL: $9,781
SITE DESIGN
Site investigations $25,000 - - $25,000 $2,012 $2,012
Development Approval $20,000 - - $20,000 $1,610 $1,610
EPA Licencing requirements $20,000 - - $20,000 $1,610 $1,610
Detailed design $100,000 - - $100,000 $8,050 $8,050
Others $0 - - $0 $0 $0

SUB-TOTAL: $13,282
SITE ESTABLISHMENT
Perimeter fence $15  m: 2500 $37,500 $3,019 $3,019
Other fencing $15  m: 300 $4,500 $362 $362
Water tank $10,000 no: 1 $10,000 $805 $805
Water supply $10,000 no: 1 $10,000 $805 $805
Cell excavation $5 m3: 37000 $185,000 $199,800 $199,800
Perim. drain. (earthw.) $2 no: 375 $750 $810 $810
Site drainage (earthw.) $13,000 no: 3 $39,000 $3,822 $3,822
Perimeter landscaping $2  m2 15000 $30,000 $2,415 $2,415
Access road(s) $50  m 800 $40,000 $3,220 $3,220

Weighbridge $50,000 no: 1 $50,000 $4,684 $4,684
Site office $30,000 no: 1 $30,000 $2,415 $2,415
Facilities (septic/sewer) $10,000 no: 1 $10,000 $805 $805
Chemical storage sheds $5,000 no: 1 $5,000 $402 $402
Recycling provisions $50,000 no: 1 $50,000 $4,025 $4,025
Wheelwash $5,000 no: 0 $0 $0 $0

SUB-TOTAL: $227,389
LINER
Base prep. (earthworks) $5  m2 6130 $30,649 $33,101 $33,101
Base liner (mineral) $25  m2 6130 $153,243 $165,503 $165,503
Base liner (hydrocarbon) $0  m2 6130 $0 $0 $0

SUB-TOTAL: $198,603
LEACHATE SYSTEM
Leachate collection system $20  m2 6130 $122,595 $132,402 $132,402
Dam construction $20 m3 500 $10,000 $805 $805
G/W monitoring wells $70 m 150 $10,500 $845 $845
Sampling, testing, reporting $5,000 a - $5,000 $5,000
Others $0 - 0 $0 $0 $0

SUB-TOTAL: $139,052
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MURRAY BRIDGE

Landfill Cost Calculating Spreadsheet

FIRE & SAFETY SYSTEMS
Water storage tank $10,000 no: 1 $10,000 $805 $805
Water supply tank $1,000 no: 1 $1,000 $80 $80
Signage $150 no: 3 $450 $36 $36
Ring main fire for hydrants $40 no: 1000 $40,000 $3,220 $3,220
hydrant fittings, tees, hoses $1,000 no: 8 $8,000 $644 $644
Fire break construction $5  m2 15000 $75,000 $6,037 $6,037

SUB-TOTAL: $10,823
MANAGEMENT SYSTEMS
O&M manuals $500 no: 5 $2,500 $201 $201
Staff training $2,000 no/a: 3 $6,000 $6,000 $6,000
Operational/comp self audits $1,000 no/a: 1 $1,000 $1,000 $1,000
emergency procedure programs $1,000 no: 1 $1,000 $80 $80
OH&S manuals and operations $500 no: 5 $2,500 $201 $201

SUB-TOTAL: $7,483

ITEM     Unit   Unit     Capital Annualised   Operat-       Total
    Cost Per  Number     Cost capital    ional       Cost

EQUIPMENT PURCHASE
Landfill compacter $350,000 no: 1 $350,000 $52,160 $52,160
Grader $0 no: 1 $0 $0 $0
Sheepfoot Roller $0 no: 0 $0 $0 $0
Bulldozer $200,000 no: 1 $200,000 $29,806 $29,806
4-wheel-drive $30,000 no: 1 $30,000 $7,514 $7,514
Water tanker incl. pump $0 no: 1 $0 $0 $0
Wood chipper/mulcher $0 no: 1 $0 $0 $0
Litter fence $25 no: 150 $3,750 $559 $559
Others $0 no: 0 $0 $0 $0

SUB-TOTAL: $90,039
EQUIPMENT LEASE (ANNUAL)
Landfill compacter $0 no: 1 $0 $0
Grader $12,000 no: 1 $12,000 $12,000
Sheepfoot Roller $0 no: 0 $0 $0
Bulldozer $0 no: 1 $0 $0
4-wheel-drive $0 no: 1 $0 $0
Water tanker incl. pump $20,000 no: 1 $20,000 $20,000
Wood chipper/mulcher $30,000 no: 1 $30,000 $30,000
Others $0 no: 0 $0 $0

SUB-TOTAL: $62,000
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MURRAY BRIDGE

Landfill Cost Calculating Spreadsheet

OPERATIONS (ANNUAL)
Lease $0 - - $0 $0
Site supervisor $45,000 no: 1 $45,000 $45,000
Administration Costs $5,000 - - $5,000 $5,000
Labourer(s) (permanent) $40,000 no: 1 $40,000 $40,000
Labourer(s) (casual) $20,000 no: 1 $20,000 $20,000
Equipment maintenance $20,000 no: - $20,000 $20,000
Access road maintenance $5,000 - - $5,000 $5,000
Equipment running costs $30,000 no: - $30,000 $30,000
Cover materials $0  to: 11900 $0 $0
Track establishment $0 no: 0 $0 $0
Authority disposal fee $5  to: 14000 $73,500 $73,500
Authority licence fee $500 - - $500 $500
Site insurance $3,000 - - $3,000 $3,000
Other fees/royalties $0 to: 0 $0 $0
Stormwater management $1,000 - - $1,000 $1,000
Leachate management $2,000 - - $2,000 $2,000
Landfill gas management $2,000 - - $2,000 $2,000
Other $0 - - $0 $0

SUB-TOTAL: $247,000

SITE REHABILITATION (ANNUAL)
Final cover $30.00  m2 6130 $183,892 $183,892
Topsoil $5.00  m2 6130 $30,649 $30,649
Revegetation $2.50  m2 6130 $15,324 $15,324
Irrigation $0.00  m2 6130 $0 $0
Others $0.00  m2 6130 $0 $0

SUB-TOTAL: $229,865

ANNUAL MONITORING
Surface water $500 no: 4 $2,000 $2,000
Groundwater $500 no: 12 $6,000 $6,000
Landfill gas $150 no: 20 $3,000 $3,000
Others $0.00 no: 0 $0 $0

SUB-TOTAL: $11,000

Unit Cost Per Unit no. Cost/year Annualised

POST-OPERATIONAL MONITORING (ANNUAL)
Surface water $500 no: 4 $2,000 $21,350 $11 $10.64
Groundwater $500 no: 12 $6,000 $64,049 $32 $31.91
Landfill gas $150 no: 20 $3,000 $32,024 $16 $15.96
Others $0.00 no: 0 $0 $0 $0 $0.00

SUB-TOTAL: $59
POST-CLOS. OPERATIONS (ANNUAL)
Leachate management $1,000 - - $1,000 $10,675 $5 $5.32
Landfill gas management $1,000 - - $1,000 $10,675 $5 $5.32

SUB-TOTAL: $11

TOTAL COSTS PER YEAR  : $684,452 $561,934 $1,246,386

TOTAL COST PER TONNE  : $49 $40 $89

P V of
future pmts
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BRINKLEY ROAD

Landfill Cost Calculating Spreadsheet

BRINKLEY REGIONAL LANDFILL

1. Landfill Costs Parameters

Blue font indicates that an input is required by the user.
Pink font indicates that no input is required as the program calculates the value itself.

Site Details Landfill area : m2 : 405000 Landfill Life 46 years
Est. volume m3 : 1850000
Annual waste intake tn : 28000
Landfill stages no : 3
Compaction density (incl. cover) kg/m3 : 700
Waste/Cover Material  % : 85
Post-clos. monit./managem. period a : 25 25
Interest rate (loan/investment)  % : 8 8

Component Subtotal Component Subtotal
Site Purchase Land costs  $/m2 : 0 0.29 0.29 0.52% 0.52%

Site area m2 : 500000

Site Lease Annual lease $  : 0 0.00 0.00 0.00% 0.00%

Site Design Site investigations $  : 25000 0.07 0.13%
Development approval (sum of all components) $  : 20000 0.06 0.10%
EPA licence requirements $  : 20000 0.06 0.10%
Detailed design $  : 100000 0.29 0.52%
Other..Specify: ....... $  : 0 0.00 0.49 0.00% 0.86%

Site Establishment Perimeter fence $/m : 15 m  : 2500 0.11 0.20%
Other fencing/compound $/m : 15 m  : 300 0.01 0.02%
Water tank $   : 10000 no : 1 0.03 0.05%
Water supply (infrastructure costs) $   : 10000 no : 1 0.03 0.05%
Cell excavation $/m3   : 5 m3: 37000 7.14 12.66%
Perim. drain. (earthworks) $   : 2 no : 375 0.03 0.05%
Site drainage (earthworks) $   : 13000 no : 3 0.16 0.28%
Perimeter landscaping $/m2: 2 m2 : 15000 0.09 0.16%
Access road(s) $/m : 50 m  : 800 0.12 0.21%

Weighbridge $   : 50000 no : 1 0.17 0.30%
Site office + compound $   : 30000 no : 1 0.09 0.16%
Facilities (septic/sewer) $   : 10000 no : 1 0.03 0.05%
Chemical storage sheds $   : 5000 no : 0 0.00 0.00%
Recycling provisions $   : 50000 no : 0 0.00 0.00%
Wheel wash $   : 5000 no : 1 0.01 8.01 0.03% 14.21%

PercentageCosts per tonneCost/unit Number of Units
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BRINKLEY ROAD

Landfill Cost Calculating Spreadsheet

1. Landfill Costs Parameters

Liner
Base prep. (earthworks) $/m2: 5 1.69 3.00%
Base liner (mineral) $/m2: 25 8.44 14.98%
Base liner (synthetic) $/m2: 0 0.00 10.13 0.00% 17.97%

Leachate collection system (sump and pipework) $/m2: 20 6.76 11.98%
Dam construction $/m3: 20 m3  : 500 0.03 0.05%
G/W monitoring wells $/m : 70 m  : 150 0.03 0.05%
Sampling, testing, reporting (preliminary investigations) $/a : 5000 0.18 0.32%
Other..Specify: ...... $   : 0 no : 0 0.00 6.99 0.00% 12.40%

Fire and Safety Systems Water storage tank $   : 10000 no : 1 0.03 0.05%
Water supply to tank $   : 1000 no : 1 0.00 0.01%
Signage $   : 150 no : 20 0.01 0.02%
Ring main fire for hydrants $/m : 40 m: 500 0.06 0.10%
Hydrant fittings, tees, hoses $   : 1000 no : 8 0.02 0.04%
Fire break construction $/m2: 5 m2 : 15000 0.22 0.34 0.39% 0.61%

Management Systems Operations and maintenance manuals $   : 500 no : 5 0.01 0.01%
Staff training $/a   : 2000 no : 3 0.21 0.38%
Operations/compliance self-audits $/a   : 1000 no : 1 0.04 0.06%
Emergency procedure programs $   : 1000 no : 1 0.00 0.01%
OH&S manuals and operations $   : 500 no : 5 0.01 0.27 0.01% 0.47%

Equipment Purchase Landfill compactor $   : 350000      Payback period: 10.0 no : 1 1.86 3.30%
Grader $   : 0 10.0 no : 1 0.00 0.00%
Sheepfoot Roller $   : 0 1.0 no : 0 0.00 0.00%
Bulldozer - Frontend loader $   : 200000 10.0 no : 1 1.06 1.89%
4-wheel-drive $   : 30000 5.0 no : 1 0.27 0.48%
Water tanker incl. pump $   : 0 10.0 no : 1 0.00 0.00%
Wood chipper/mulcher $   : 0 5.0 no : 0 0.00 0.00%
Litter fence $/m : 25 10.0 m  : 150 0.02 0.04%
Other..Specify: ...... $   : 0 1.0 no : 0 0.00 3.22 0.00% 5.70%

Equipment Lease Landfill compactor $/a: 0 no: 1 0.00 0.00%
Grader $/a: 12000 no: 1 0.43 0.76%
Sheepfoot Roller $/a: 0 no: 0 0.00 0.00%
Bulldozer - Frontend loader $/a: 0 no: 1 0.00 0.00%
4-wheel-drive $/a: 0 no: 1 0.00 0.00%
Water tanker incl. pump $/a: 35000 no: 1 1.25 2.22%
Wood chipper/mulcher $/a: 60000 no: 0 0.00 0.00%
Other..Specify: ...... $/a: 0 no: 0 0.00 1.68 0.00% 2.98%

Leachate System
(infrastructure
establishment)

Cost/unit Number of Units Costs per tonne Percentage
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BRINKLEY ROAD

Landfill Cost Calculating Spreadsheet

1. Landfill Costs Parameters

Operations (ann) Site supervisor $/a : 45000 no : 1 1.61 2.85%
Administration costs $/a : 10000 0.36 0.63%
Machine operators/weighbridge (perm.) $/a : 40000 no : 1 1.43 2.53%
Labourer(s) (cas.) $/a : 20000 no : 1 0.71 1.27%
Equipment maintenance $/a : 20000 0.71 1.27%
Access road maintenance $/a : 5000 0.18 0.32%
Equipm. fuel/oil costs $/a : 30000 1.07 1.90%
Cover materials $/t : 0 0.00 0.00%
Equipment hire $/a : 0 0.00 0.00%
Authority disposal levy $/t : 5 5.25 9.31%
Authority licence fee $ 300 0.01 0.02%
Site insurance $/a : 3000 0.11 0.19%
Other fees/royalties $/t : 0 0.00 0.00%
Stormwater management $/a : 1000 0.04 0.06%
Leachate management $/a : 2000 0.07 0.13%
Landfill gas management (incl.piping) $/a : 2000 0.07 0.13%
Other..Specify: ....... $/a : 0 0.00 11.62 0.00% 20.61%

Site Rehabilitation (ann) Final cover $/m2: 30.00 9.38 16.64%
Topsoil $/m2: 5.00 1.56 2.77%
Revegetation $/m2: 2.50 0.78 1.39%
Irrigation $/m2: 0.00 0.00 0.00%
Other..Specify: ....... $/m2: 0.00 0.00 11.73 0.00% 20.80%

Annual Monitoring Surface water $ : 500 Intervals (months) 3 1 0.07 0.13%
(Costs per test location/well) Groundwater $ : 1000 3 3 0.43 0.76%

Landfill gas $ : 1500 6 10 1.07 1.90%
Other..Specify: ....... $  : 0 1 0 0.00 1.57 0.00% 2.79%

Post Closure Operations
$/a: $1,000 years: 25 0.00 0.00 0.00% 0.00%

Landfill gas management $/a: $1,000

Post Operation Monitoring years: 25 0.04 0.04 0.07% 0.07%

Total
$56 $56 100% 100%

(Personell costs including
overheads)

Locations(no)

Surface/groundwater & landfill gas:

Leachate management

Percentage

Costs are as specified in
Annual Monitoring above

Costs per tonneCost/unit Number of Units
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BRINKLEY ROAD

Landfill Cost Calculating Spreadsheet

LANDFILL COSTS

LANDFILL LIFE         : 46.3 YEARS

Annualised Operational Total
Capital Costs

TOTAL COSTS PER YEAR  : $820,901 $757,829 $1,578,729
TOTAL COST PER TONNE  : $29 $27 $56

    Unit   Unit     Capital Annualised    Operat-       Total
    Cost Per   Number     Cost capital    ional       Cost

SITE PURCHASE $0.20 m2 500000 $100,000 $8,234 $8,234

SUB-TOTAL: $8,234
SITE DESIGN
Site investigations $25,000 - - $25,000 $2,059 $2,059
Development Approval $20,000 - - $20,000 $1,647 $1,647
EPA Licencing requirements $20,000 - - $20,000 $1,647 $1,647
Detailed design $100,000 - - $100,000 $8,234 $8,234
Others $0 - - $0 $0 $0

SUB-TOTAL: $13,587
SITE ESTABLISHMENT
Perimeter fence $15  m: 2500 $37,500 $3,088 $3,088
Other fencing $15  m: 300 $4,500 $371 $371
Water tank $10,000 no: 1 $10,000 $823 $823
Water supply $10,000 no: 1 $10,000 $823 $823
Cell excavation $5 m3: 37000 $185,000 $199,800 $199,800
Perim. drain. (earthw.) $2 no: 375 $750 $810 $810
Site drainage (earthw.) $13,000 no: 3 $39,000 $4,491 $4,491
Perimeter landscaping $2  m2 15000 $30,000 $2,470 $2,470
Access road(s) $50  m 800 $40,000 $3,294 $3,294

Weighbridge $50,000 no: 1 $50,000 $4,684 $4,684
Site office $30,000 no: 1 $30,000 $2,470 $2,470
Facilities (septic/sewer) $10,000 no: 1 $10,000 $823 $823
Chemical storage sheds $5,000 no: 0 $0 $0 $0
Recycling provisions $50,000 no: 0 $0 $0 $0
Wheelwash $5,000 no: 1 $5,000 $412 $412

SUB-TOTAL: $224,360
LINER
Base prep. (earthworks) $5  m2 8757 $43,784 $47,286 $47,286
Base liner (mineral) $25  m2 8757 $218,919 $236,432 $236,432
Base liner (hydrocarbon) $0  m2 8757 $0 $0 $0

SUB-TOTAL: $283,719
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BRINKLEY ROAD

Landfill Cost Calculating Spreadsheet

LEACHATE SYSTEM
Leachate collection system $20  m2 8757 $175,135 $189,146 $189,146
Dam construction $20 m3 500 $10,000 $823 $823
G/W monitoring wells $70 m 150 $10,500 $865 $865
Sampling, testing, reporting $5,000 a - $5,000 $5,000
Others $0 - 0 $0 $0 $0

SUB-TOTAL: $195,834
FIRE & SAFETY SYSTEMS
Water storage tank $10,000 no: 1 $10,000 $823 $823
Water supply tank $1,000 no: 1 $1,000 $82 $82
Signage $150 no: 20 $3,000 $247 $247
Ring main fire for hydrants $40 no: 500 $20,000 $1,647 $1,647
hydrant fittings, tees, hoses $1,000 no: 8 $8,000 $659 $659
Fire break construction $5  m2 15000 $75,000 $6,176 $6,176

SUB-TOTAL: $9,634
MANAGEMENT SYSTEMS
O&M manuals $500 no: 5 $2,500 $206 $206
Staff training $2,000 no/a: 3 $6,000 $6,000 $6,000
Operational/comp self audits $1,000 no/a: 1 $1,000 $1,000 $1,000
emergency procedure programs $1,000 no: 1 $1,000 $82 $82
OH&S manuals and operations $500 no: 5 $2,500 $206 $206

SUB-TOTAL: $7,494

ITEM     Unit   Unit     Capital Annualised   Operat-       Total
    Cost Per  Number     Cost capital    ional       Cost

EQUIPMENT PURCHASE
Landfill compacter $350,000 no: 1 $350,000 $52,160 $52,160
Grader $0 no: 1 $0 $0 $0
Sheepfoot Roller $0 no: 0 $0 $0 $0
Bulldozer $200,000 no: 1 $200,000 $29,806 $29,806
4-wheel-drive $30,000 no: 1 $30,000 $7,514 $7,514
Water tanker incl. pump $0 no: 1 $0 $0 $0
Wood chipper/mulcher $0 no: 0 $0 $0 $0
Litter fence $25 no: 150 $3,750 $559 $559
Others $0 no: 0 $0 $0 $0

SUB-TOTAL: $90,039
EQUIPMENT LEASE (ANNUAL)
Landfill compacter $0 no: 1 $0 $0
Grader $12,000 no: 1 $12,000 $12,000
Sheepfoot Roller $0 no: 0 $0 $0
Bulldozer $0 no: 1 $0 $0
4-wheel-drive $0 no: 1 $0 $0
Water tanker incl. pump $35,000 no: 1 $35,000 $35,000
Wood chipper/mulcher $60,000 no: 0 $0 $0
Others $0 no: 0 $0 $0

SUB-TOTAL: $47,000
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BRINKLEY ROAD

Landfill Cost Calculating Spreadsheet

OPERATIONS (ANNUAL)
Lease $0 - - $0 $0
Site supervisor $45,000 no: 1 $45,000 $45,000
Administration Costs $10,000 - - $10,000 $10,000
Labourer(s) (permanent) $40,000 no: 1 $40,000 $40,000
Labourer(s) (casual) $20,000 no: 1 $20,000 $20,000
Equipment maintenance $20,000 no: - $20,000 $20,000
Access road maintenance $5,000 - - $5,000 $5,000
Equipment running costs $30,000 no: - $30,000 $30,000
Cover materials $0  to: 23800 $0 $0
Track establishment $0 no: 0 $0 $0
Authority disposal fee $5  to: 28000 $147,000 $147,000
Authority licence fee $300 - - $300 $300
Site insurance $3,000 - - $3,000 $3,000
Other fees/royalties $0 to: 0 $0 $0
Stormwater management $1,000 - - $1,000 $1,000
Leachate management $2,000 - - $2,000 $2,000
Landfill gas management $2,000 - - $2,000 $2,000
Other $0 - - $0 $0

SUB-TOTAL: $325,300

SITE REHABILITATION (ANNUAL)
Final cover $30.00  m2 8757 $262,703 $262,703
Topsoil $5.00  m2 8757 $43,784 $43,784
Revegetation $2.50  m2 8757 $21,892 $21,892
Irrigation $0.00  m2 8757 $0 $0
Others $0.00  m2 8757 $0 $0

SUB-TOTAL: $328,378

ANNUAL MONITORING
Surface water $500 no: 4 $2,000 $2,000
Groundwater $1,000 no: 12 $12,000 $12,000
Landfill gas $1,500 no: 20 $30,000 $30,000
Others $0.00 no: 0 $0 $0

SUB-TOTAL: $44,000

Unit Cost Per Unit no. Cost/year Annualised

POST-OPERATIONAL MONITORING (ANNUAL)
Surface water $500 no: 4 $2,000 $21,350 $50 $50.02
Groundwater $1,000 no: 12 $12,000 $128,097 $300 $300.14
Landfill gas $1,500 no: 20 $30,000 $320,243 $750 $750.34
Others $0.00 no: 0 $0 $0 $0 $0.00

SUB-TOTAL: $1,100
POST-CLOS. OPERATIONS (ANNUAL)
Leachate management $1,000 - - $1,000 $10,675 $25 $25.01
Landfill gas management $1,000 - - $1,000 $10,675 $25 $25.01

SUB-TOTAL: $50

TOTAL COSTS PER YEAR  : $820,901 $757,829 $1,578,729

TOTAL COST PER TONNE  : $29 $27 $56

P V of
future pmts
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Landfill Cost Calculating Spreadsheet

Renmark landfill

1. Landfill Costs Parameters

Blue font indicates that an input is required by the user.
Pink font indicates that no input is required as the program calculates the value itself.

Site Details Landfill area : m2 : 120000 Landfill Life 32 years
Est. volume m3 : 500000
Annual waste intake tn : 7800
Landfill stages no : 32
Compaction density (incl. cover) kg/m3 : 500
Waste/Cover Material  % : 85
Post-clos. monit./managem. period a : 25 25
Interest rate (loan/investment)  % : 8 8

Component Subtotal Component Subtotal
Site Purchase Land costs  $/m2 : 1 1.01 1.01 0.87% 0.87%

Site area m2 : 180000

Site Lease Annual lease $  : 0 0.00 0.00 0.00% 0.00%

Site Design Site investigations $  : 10000 0.11 0.10%
Development approval (sum of all components) $  : 5000 0.06 0.05%
EPA licence requirements $  : 10000 0.11 0.10%
Detailed design $  : 50000 0.56 0.48%
Other..Specify: ....... $  : 0 0.00 0.84 0.00% 0.72%

Site Establishment Perimeter fence $/m : 15 m  : 1400 0.24 0.20%
Other fencing/compound $/m : 15 m  : 500 0.08 0.07%
Water tank $   : 5000 no : 1 0.06 0.05%
Water supply (infrastructure costs) $   : 10000 no : 1 0.11 0.10%
Cell excavation $/m3   : 5 m3: 30000 20.74 17.85%
Perim. drain. (earthworks) $   : 10 no : 570 0.79 0.68%
Site drainage (earthworks) $   : 2000 no : 32 8.85 7.62%
Perimeter landscaping $/m2: 2 m2 : 7000 0.16 0.14%
Access road(s) $/m : 50 m  : 500 0.28 0.24%

Weighbridge $   : 50000 no : 0 0.00 0.00%
Site office + compound $   : 30000 no : 1 0.34 0.29%
Facilities (septic/sewer) $   : 10000 no : 1 0.11 0.10%
Chemical storage sheds $   : 5000 no : 1 0.06 0.05%
Recycling provisions $   : 40000 no : 1 0.45 0.39%
Wheel wash $   : 5000 no : 0 0.00 32.25 0.00% 27.77%

PercentageCosts per tonneCost/unit Number of Units
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Landfill Cost Calculating Spreadsheet

1. Landfill Costs Parameters

Liner
Base prep. (earthworks) $/m2: 5 2.59 2.23%
Base liner (mineral) $/m2: 25 12.96 11.16%
Base liner (synthetic) $/m2: 0 0.00 15.55 0.00% 13.39%

Leachate collection system (sump and pipework) $/m2: 20 10.37 8.93%
Dam construction $/m3: 10 m3  : 500 0.06 0.05%
G/W monitoring wells $/m : 70 m  : 200 0.16 0.14%
Sampling, testing, reporting (preliminary investigations) $/a : 5000 0.64 0.55%
Other..Specify: ...... $   : 0 no : 0 0.00 11.22 0.00% 9.66%

Fire and Safety Systems Water storage tank $   : 10000 no : 1 0.11 0.10%
Water supply to tank $   : 1000 no : 1 0.01 0.01%
Signage $   : 150 no : 3 0.01 0.00%
Ring main fire for hydrants $/m : 40 m: 1500 0.67 0.58%
Hydrant fittings, tees, hoses $   : 1000 no : 10 0.11 0.10%
Fire break construction $/m2: 5 m2 : 7000 0.39 1.31 0.34% 1.12%

Management Systems Operations and maintenance manuals $   : 500 no : 3 0.02 0.01%
Staff training $/a   : 2000 no : 3 0.77 0.66%
Operations/compliance self-audits $/a   : 1000 no : 1 0.13 0.11%
Emergency procedure programs $   : 1000 no : 1 0.01 0.01%
OH&S manuals and operations $   : 500 no : 2 0.01 0.94 0.01% 0.81%

Equipment Purchase Landfill compactor $   : 0      Payback period: 10.0 no : 1 0.00 0.00%
Grader $   : 0 10.0 no : 1 0.00 0.00%
Sheepfoot Roller $   : 50000 10.0 no : 1 0.96 0.82%
Bulldozer - Frontend loader $   : 250000 10.0 no : 1 4.78 4.11%
4-wheel-drive $   : 30000 5.0 no : 0 0.00 0.00%
Water tanker incl. pump $   : 0 10.0 no : 1 0.00 0.00%
Wood chipper/mulcher $   : 0 5.0 no : 1 0.00 0.00%
Litter fence $/m : 25 1.0 m  : 200 0.69 0.60%
Other..Specify: ...... $   : 0 1.0 no : 0 0.00 6.42 0.00% 5.53%

Equipment Lease Landfill compactor $/a: 0 no: 1 0.00 0.00%
Grader $/a: 5000 no: 1 0.64 0.55%
Sheepfoot Roller $/a: 0 no: 1 0.00 0.00%
Bulldozer - Frontend loader $/a: 0 no: 1 0.00 0.00%
4-wheel-drive $/a: 0 no: 0 0.00 0.00%
Water tanker incl. pump $/a: 5000 no: 1 0.64 0.55%
Wood chipper/mulcher $/a: 25000 no: 1 3.21 2.76%
Other..Specify: ...... $/a: 0 no: 0 0.00 4.49 0.00% 3.86%

Leachate System
(infrastructure establishment)

Cost/unit Number of Units Costs per tonne Percentage
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Landfill Cost Calculating Spreadsheet

1. Landfill Costs Parameters

Operations (ann) Site supervisor $/a : 45000 no : 1 5.77 4.97%
Administration costs $/a : 3000 0.38 0.33%
Machine operators/weighbridge (perm.) $/a : 45000 no : 1 5.77 4.97%
Labourer(s) (cas.) $/a : 10000 no : 1 1.28 1.10%
Equipment maintenance $/a : 15000 1.92 1.66%
Access road maintenance $/a : 2000 0.26 0.22%
Equipm. fuel/oil costs $/a : 15000 1.92 1.66%
Cover materials $/t : 0 0.00 0.00%
Equipment hire $/a : 0 0.00 0.00%
Authority disposal levy $/t : 5 5.25 4.52%
Authority licence fee $ 500 0.06 0.06%
Site insurance $/a : 2000 0.26 0.22%
Other fees/royalties $/t : 0 0.00 0.00%
Stormwater management $/a : 1000 0.13 0.11%
Leachate management $/a : 1000 0.13 0.11%
Landfill gas management (incl.piping) $/a : 0 0.00 0.00%
Other..Specify: ....... $/a : 0 0.00 23.13 0.00% 19.92%

Site Rehabilitation (ann) Final cover $/m2: 30.00 14.40 12.40%
Topsoil $/m2: 5.00 2.40 2.07%
Revegetation $/m2: 2.50 1.20 1.03%
Irrigation $/m2: 0.00 0.00 0.00%
Other..Specify: ....... $/m2: 0.00 0.00 18.00 0.00% 15.50%

Annual Monitoring Surface water $ : 500 Intervals (months) 6 1 0.13 0.11%
(Costs per test location/well) Groundwater $ : 500 6 3 0.38 0.33%

Landfill gas $ : 250 6 6 0.38 0.33%
Other..Specify: ....... $ : 0 1 0 0.00 0.90 0.00% 0.77%

Post Closure Operations
$/a: $1,000 years: 25 0.02 0.02 0.02% 0.02%

Landfill gas management $/a: $1,000

Post Operation Monitoring years: 25 0.07 0.07 0.06% 0.06%

Total
$116 $116 100% 100%

(Personell costs including
overheads)

Locations(no)

Surface/groundwater & landfill gas:

Leachate management

Percentage

Costs are as specified in
Annual Monitoring above

Costs per tonneCost/unit Number of Units

Page 3 Renmark



Landfill Cost Calculating Spreadsheet

    Unit   Unit     Capital Annualised    Operat-       Total
    Cost Per   Number     Cost capital    ional       Cost

SITE PURCHASE $0.50 m2 180000 $90,000 $7,868 $7,868

SUB-TOTAL: $7,868
SITE DESIGN
Site investigations $10,000 - - $10,000 $874 $874
Development Approval $5,000 - - $5,000 $437 $437
EPA Licencing requirements $10,000 - - $10,000 $874 $874
Detailed design $50,000 - - $50,000 $4,371 $4,371
Others $0 - - $0 $0 $0

SUB-TOTAL: $6,556
SITE ESTABLISHMENT
Perimeter fence $15  m: 1400 $21,000 $1,836 $1,836
Other fencing $15  m: 500 $7,500 $656 $656
Water tank $5,000 no: 1 $5,000 $437 $437
Water supply $10,000 no: 1 $10,000 $874 $874
Cell excavation $5 m3: 30000 $150,000 $161,751 $161,751
Perim. drain. (earthw.) $10 no: 570 $5,700 $6,147 $6,147
Site drainage (earthw.) $2,000 no: 32 $64,000 $69,014 $69,014
Perimeter landscaping $2  m2 7000 $14,000 $1,224 $1,224
Access road(s) $50  m 500 $25,000 $2,185 $2,185

Weighbridge $50,000 no: 0 $0 $0 $0
Site office $30,000 no: 1 $30,000 $2,623 $2,623
Facilities (septic/sewer) $10,000 no: 1 $10,000 $874 $874
Chemical storage sheds $5,000 no: 1 $5,000 $437 $437
Recycling provisions $40,000 no: 1 $40,000 $3,497 $3,497
Wheelwash $5,000 no: 0 $0 $0 $0

SUB-TOTAL: $251,553
LINER
Base prep. (earthworks) $5  m2 3750 $18,750 $20,219 $20,219
Base liner (mineral) $25  m2 3750 $93,750 $101,094 $101,094
Base liner (hydrocarbon) $0  m2 3744 $0 $0 $0

SUB-TOTAL: $121,313
LEACHATE SYSTEM
Leachate collection system $20  m2 3750 $75,000 $80,875 $80,875
Dam construction $10 m3 500 $5,000 $437 $437
G/W monitoring wells $70 m 200 $14,000 $1,224 $1,224
Sampling, testing, reporting $5,000 a - $5,000 $5,000
Others $0 - 0 $0 $0 $0

SUB-TOTAL: $87,536
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Landfill Cost Calculating Spreadsheet

FIRE & SAFETY SYSTEMS
Water storage tank $10,000 no: 1 $10,000 $874 $874
Water supply tank $1,000 no: 1 $1,000 $87 $87
Signage $150 no: 3 $450 $39 $39
Ring main fire for hydrants $40 no: 1500 $60,000 $5,245 $5,245
hydrant fittings, tees, hoses $1,000 no: 10 $10,000 $874 $874
Fire break construction $5  m2 7000 $35,000 $3,060 $3,060

SUB-TOTAL: $10,180
MANAGEMENT SYSTEMS
O&M manuals $500 no: 3 $1,500 $131 $131
Staff training $2,000 no/a: 3 $6,000 $6,000 $6,000
Operational/comp self audits $1,000 no/a: 1 $1,000 $1,000 $1,000
emergency procedure programs $1,000 no: 1 $1,000 $87 $87
OH&S manuals and operations $500 no: 2 $1,000 $87 $87

SUB-TOTAL: $7,306

ITEM     Unit   Unit     Capital Annualised    Operat-       Total
    Cost Per   Number     Cost capital    ional       Cost

EQUIPMENT PURCHASE
Landfill compacter $0 no: 1 $0 $0 $0
Grader $0 no: 1 $0 $0 $0
Sheepfoot Roller $50,000 no: 1 $50,000 $7,451 $7,451
Bulldozer $250,000 no: 1 $250,000 $37,257 $37,257
4-wheel-drive $30,000 no: 0 $0 $0 $0
Water tanker incl. pump $0 no: 1 $0 $0 $0
Wood chipper/mulcher $0 no: 1 $0 $0 $0
Litter fence $25 no: 200 $5,000 $5,400 $5,400
Others $0 no: 0 $0 $0 $0

SUB-TOTAL: $50,109
EQUIPMENT LEASE (ANNUAL)
Landfill compacter $0 no: 1 $0 $0
Grader $5,000 no: 1 $5,000 $5,000
Sheepfoot Roller $0 no: 1 $0 $0
Bulldozer $0 no: 1 $0 $0
4-wheel-drive $0 no: 0 $0 $0
Water tanker incl. pump $5,000 no: 1 $5,000 $5,000
Wood chipper/mulcher $25,000 no: 1 $25,000 $25,000
Others $0 no: 0 $0 $0

SUB-TOTAL: $35,000
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Landfill Cost Calculating Spreadsheet

OPERATIONS (ANNUAL)
Lease $0 - - $0 $0
Site supervisor $45,000 no: 1 $45,000 $45,000
Administration Costs $3,000 - - $3,000 $3,000
Labourer(s) (permanent) $45,000 no: 1 $45,000 $45,000
Labourer(s) (casual) $10,000 no: 1 $10,000 $10,000
Equipment maintenance $15,000 no: - $15,000 $15,000
Access road maintenance $2,000 - - $2,000 $2,000
Equipment running costs $15,000 no: - $15,000 $15,000
Cover materials $0  to: 6630 $0 $0
Track establishment $0 no: 0 $0 $0
Authority disposal fee $5  to: 7800 $40,950 $40,950
Authority licence fee $500 - - $500 $500
Site insurance $2,000 - - $2,000 $2,000
Other fees/royalties $0 to: 0 $0 $0
Stormwater management $1,000 - - $1,000 $1,000
Leachate management $1,000 - - $1,000 $1,000
Landfill gas management $0 - - $0 $0
Other $0 - - $0 $0

SUB-TOTAL: $180,450

SITE REHABILITATION (ANNUAL)
Final cover $30.00  m2 3744 $112,320 $112,320
Topsoil $5.00  m2 3744 $18,720 $18,720
Revegetation $2.50  m2 3744 $9,360 $9,360
Irrigation $0.00  m2 3744 $0 $0
Others $0.00  m2 3744 $0 $0

SUB-TOTAL: $140,400

ANNUAL MONITORING
Surface water $500 no: 2 $1,000 $1,000
Groundwater $500 no: 6 $3,000 $3,000
Landfill gas $250 no: 12 $3,000 $3,000
Others $0.00 no: 0 $0 $0

SUB-TOTAL: $7,000

Unit Cost Per Unit no. Cost/year Annualised

POST-OPERATIONAL MONITORING (ANNUAL)
Surface water $500 no: 2 $1,000 $10,675 $79 $79.19
Groundwater $500 no: 6 $3,000 $32,024 $238 $237.58
Landfill gas $250 no: 12 $3,000 $32,024 $238 $237.58
Others $0.00 no: 0 $0 $0 $0 $0.00

SUB-TOTAL: $554
POST-CLOS. OPERATIONS (ANNUAL)
Leachate management $1,000 - - $1,000 $10,675 $79 $79.19
Landfill gas management $1,000 - - $1,000 $10,675 $79 $79.19

SUB-TOTAL: $158

TOTAL COSTS PER YEAR  : $530,422 $375,563 $905,984

TOTAL COST PER TONNE  : $68 $48 $116

P V of
future pmts
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RENMARK TRANSFER STATION

Landfill Cost Calculating Spreadsheet

RENMARK Transfer station

Equipment purchase Compactor Vehicle:   $ : 150000      Payback period: 5.0 years
5

Equipment running costs (fuel/oil) $/a : 15000
Equipment maintenance $/a : 5000
Compactor driver/off-sider(incl. O/H) $/a : 45000 no.: 1
Operating hours per year h/a : 1250

Haulage Haulage distance (one way) km  : 55.0 15 minutes
Average travel speed km/h: 70 Contingency: 10 minutes

Costs Costs/tonne $/t : $26.90
Costs/tonne/km: $/t.km: $0.49

Equipment Lease Compactor Vehicle: $/a: $0
Costs Costs/tonne $/t: $0.00

Costs/tonne/km: $/t/km: $0.00
Option 2: Transfer Station

Haulage Haulage distance (one way) km: 55
Costs/tonne $/t: $26.90

Calculation of Number of containers/day, prime movers required

Step 1: Annual throughput t/a : 4800 Step 2 : Average daily throughput t/d : 13.2
Distance to landfill km  : 55.0 Travel speed to landfill km/h: 70.0
Average load per container t   : 5.0 Average travel time (return) min : 94

Allowance for preparation,
Step 3: Total container loads per day 2.6 emptying container, etc min : 30

No. of prime movers 1 Time for round trip min : 124
Trips/day/prime mover no  : 2.6

Equipment purchase Front end loader $ : 150000 No. 0 10 years
Small tractor $ : 75000 No. 1 10 years
Transfer containers $ : 10000 No. 4 5 years
Prime movers $  : 0 No. 1 5 years

Site Purchase Land purchase $ : 50000 50 years
Site Establishment Construction $ : 150000

Prof. fees $ : 15000
Fixed plant $ : 0

Payback Period:

total  waste tons/ vehicle:

Allowance for unloading:

Life span of transfer station:

Payback Period:
Payback Period:
Payback Period:

Option 1: Direct Haulage (transport cost to landfill with a compactor vehicle)
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RENMARK TRANSFER STATION

Landfill Cost Calculating Spreadsheet

2. Transfer

Option 2: Transfer Station
Operational Costs Site services/maintenance $/a : 3000

Administration $/a : 2000
Plant operat./maintenance
(incl vehicle fuel/oil) $/a : 12000
Prime mover drivers $/a : 0 No : 1.0
Gatehouse operator $/a : 45000 No : 1.0
Front end loader driver $/a : 40000 No : 1.0
Compactor operator $/a : 0 No : 0.0
Other  (casual) $/a : 5000 No : 0.0

Costs Costs/tonne $/t : $22.29

Site lease Land purchase $/a : $0

Equipment lease Front end loader $/a : $0
Small tractor $/a : $0
Transfer containers $/a : $0
Prime movers $/a : $104,000

Costs Costs/tonne: $/t: $21.67
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RENMARK TRANSFER STATION

Landfill Cost Calculating Spreadsheet

TRANSFER (purchase)
TOTAL COSTS PER YEAR  : $33,724 $102,000 $135,724
TOTAL COST PER TONNE  : $7 $21 $28

TRANSFER (lease)
TOTAL COSTS PER YEAR  : $0 $104,000 $104,000
TOTAL COST PER TONNE  : $0 $22 $22

    Unit   Unit     Capital Annualised    Operat-       Total
    Cost Per   Number     Cost capital    ional       Cost

Transfer Option #2 calculations

LAND AND SITE ESTABLISHMENT
Land purchase $50,000 - - $50,000 $4,087 $4,087.14
Construction costs $150,000 - - $150,000 $12,261 $12,261.43
Professional fees $15,000 - - $15,000 $1,226 $1,226.14
Fixed plant $0 - - $0 $0 $0.00

SUB-TOTAL: $17,575
EQUIPMENT PURCHASE
Front end loader $150,000 no: 0 $0 $0 $0.00
Small tractor $75,000 no: 1 $75,000 $6,131 $6,130.71
Transfer containers $10,000 no: 4 $40,000 $10,018 $10,018.26
Prime movers $0 no: 1 $0 $0 $0.00

SUB-TOTAL: $16,149
OPERATIONAL COSTS (ANNUAL)
Site services/maintenance $3,000 - - $3,000 $3,000
Administration $2,000 - - $2,000 $2,000
Plant operat./maintenance $12,000 - - $12,000 $12,000
Prime mover drivers $0 no: 1 $0 $0
Gatehouse operators $45,000 no: 1 $45,000 $45,000
Front end loader driver $40,000 no: 1 $40,000 $40,000
Compactor operator $0 no: 0 $0 $0
Other $5,000 no: 0 $0 $0

SUB-TOTAL: $102,000

TOTAL COSTS PER YEAR  : $33,724 $102,000 $135,724

LEASE (ANNUAL)

Site lease option:
Land lease $0 - - $0 $0
Equipment lease option:
Front end loader $0 no: 0 $0 $0
Small tractor $0 no: 1 $0 $0
Transfer containers $0 no: 4 $0 $0
Prime movers $104,000 no: 1 $104,000 $104,000

SUB-TOTAL: $104,000

TOTAL COSTS PER YEAR  : $33,724 $206,000 $239,724

TOTAL COSTS PER TONNE  : $42.92 $49.94
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LAMEROO

Landfill Cost Calculating Spreadsheet

LAMEROO Landfill

1. Landfill Costs - Lameroo Parameters

Blue font indicates that an input is required by the user.
Pink font indicates that no input is required as the program calculates the value itself.

Site Details Landfill area : m2 : 13200 Landfill Life 8 years
Est. volume m3 : 26000
Annual waste intake tn : 1330
Landfill stages no : 2
Compaction density (incl. cover) kg/m3 : 400
Waste/Cover Material  % : 85
Post-clos. monit./managem. period a : 25 25
Interest rate (loan/investment)  % : 8 8

Component Subtotal Component Subtotal
Site Purchase Land costs  $/m2 : 0 2.66 2.66 1.45% 1.45%

Site area m2 : 206000

Site Lease Annual lease $  : 0 0.00 0.00 0.00% 0.00%

Site Design Site investigations $  : 5000 0.67 0.36%
Development approval (sum of all components) $  : 10000 1.33 0.73%
EPA licence requirements $  : 5000 0.67 0.36%
Detailed design $  : 10000 1.33 0.73%
Other..Specify: ....... $  : 0 0.00 3.99 0.00% 2.18%

Site Establishment Perimeter fence $/m : 18 m  : 1130 2.71 1.48%
Other fencing/compound $/m : 18 m  : 300 0.72 0.39%
Water tank $   : 2000 no : 1 0.27 0.15%
Water supply (infrastructure costs) $   : 10000 no : 1 1.33 0.73%
Cell excavation $/m3   : 5 m3: 30000 34.72 18.94%
Perim. drain. (earthworks) $   : 10 no : 300 0.69 0.38%
Site drainage (earthworks) $   : 2000 no : 2 0.93 0.51%
Perimeter landscaping $/m2: 2 m2 : 6000 1.60 0.87%
Access road(s) $/m : 50 m  : 500 3.33 1.81%

Weighbridge $   : 35000 no : 0 0.00 0.00%
Site office + compound $   : 6000 no : 0 0.00 0.00%
Facilities (septic/sewer) $   : 2000 no : 0 0.00 0.00%
Chemical storage sheds $   : 5000 no : 0 0.00 0.00%
Recycling provisions $   : 26000 no : 0 0.00 0.00%
Wheel wash $   : 5000 no : 0 0.00 46.28 0.00% 25.25%

PercentageCosts per tonneCost/unit Number of Units
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LAMEROO

Landfill Cost Calculating Spreadsheet

1. Landfill Costs Parameters

Liner
Base prep. (earthworks) $/m2: 0 0.00 0.00%
Base liner (mineral) $/m2: 0 0.00 0.00%
Base liner (synthetic) $/m2: 0 0.00 0.00 0.00% 0.00%

Leachate collection system (sump and pipework) $/m2: 0 0.00 0.00%
Dam construction $/m3: 0 m3  : 250 0.00 0.00%
G/W monitoring wells $/m : 75 m  : 240 2.39 1.31%
Sampling, testing, reporting (preliminary investigations) $/a : 5000 3.76 2.05%
Other..Specify: ...... $   : 0 no : 0 0.00 6.15 0.00% 3.36%

Fire and Safety Systems Water storage tank $   : 10000 no : 1 1.33 0.73%
Water supply to tank $   : 1000 no : 1 0.13 0.07%
Signage $   : 300 no : 3 0.12 0.07%
Ring main fire for hydrants $/m : 40 m: 200 1.06 0.58%
Hydrant fittings, tees, hoses $   : 1000 no : 4 0.53 0.29%
Fire break construction $/m2: 5 m2 : 6000 3.99 7.17 2.18% 3.91%

Management Systems Operations and maintenance manuals $   : 500 no : 3 0.20 0.11%
Staff training $/a   : 1000 no : 2 1.50 0.82%
Operations/compliance self-audits $/a   : 1000 no : 1 0.75 0.41%
Emergency procedure programs $   : 500 no : 1 0.07 0.04%
OH&S manuals and operations $   : 500 no : 2 0.13 2.65 0.07% 1.45%

Equipment Purchase Landfill compactor $   : 750000      Payback period: 10.0 no : 0 0.00 0.00%
Grader $   : 0 5.0 no : 1 0.00 0.00%
Sheepfoot Roller $   : 50000 10.0 no : 0 0.00 0.00%
Bulldozer - Frontend loader $   : 33000 10.0 no : 1 3.70 2.02%
4-wheel-drive $   : 30000 5.0 no : 0 0.00 0.00%
Water tanker incl. pump $   : 0 5.0 no : 1 0.00 0.00%
Wood chipper/mulcher $   : 0 5.0 no : 0 0.00 0.00%
Litter fence $/m : 25 5.0 m  : 150 0.71 0.39%
Other..Specify: $   : 0 5.0 no : 0 0.00 4.40 0.00% 2.40%

Equipment Lease Landfill compactor $/a: 0 no: 0 0.00 0.00%
Grader $/a: 5200 no: 1 3.91 2.13%
Sheepfoot Roller $/a: 0 no: 0 0.00 0.00%
Bulldozer - Frontend loader $/a: 0 no: 1 0.00 0.00%
4-wheel-drive $/a: 0 no: 0 0.00 0.00%
Water tanker incl. pump $/a: 6000 no: 1 4.51 2.46%
Wood chipper/mulcher $/a: 15000 no: 0 0.00 0.00%
Other..Specify: $/a: 0 no: 0 0.00 8.42 0.00% 4.59%

Cost/unit Number of Units Costs per tonne Percentage

Leachate System
(infrastructure establishment)
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LAMEROO

Landfill Cost Calculating Spreadsheet

1. Landfill Costs Parameters

Operations (ann) Site supervisor $/a : 45000 no : 0 13.53 7.38%
Administration costs $/a : 3000 2.26 1.23%
Machine operators/weighbridge (perm.) $/a : 40000 no : 0 12.03 6.56%
Labourer(s) (cas.) $/a : 10000 no : 1 7.52 4.10%
Equipment maintenance $/a : 5000 3.76 2.05%
Access road maintenance $/a : 2000 1.50 0.82%
Equipm. fuel/oil costs $/a : 6000 4.51 2.46%
Cover materials $/t : 0 0.00 0.00%
Equipment hire $/a : 0 0.00 0.00%
Authority disposal levy $/t : 5 5.25 2.86%
Authority licence fee $ 1000 0.75 0.41%
Site insurance $/a : 2000 1.50 0.82%
Other fees/royalties $/t : 0 0.00 0.00%
Stormwater management $/a : 1000 0.75 0.41%
Leachate management $/a : 1000 0.75 0.41%
Landfill gas management (incl.piping) $/a : 0 0.00 0.00%
Other..Specify: ....... $/a : 0 0.00 54.12 0.00% 29.52%

Site Rehabilitation (ann) Final cover $/m2: 10.00 12.69 6.92%
Topsoil $/m2: 5.00 6.35 3.46%
Revegetation $/m2: 2.50 3.17 1.73%
Irrigation $/m2: 0.00 0.00 0.00%
Other..Specify: ....... $/m2: 0.00 0.00 22.21 0.00% 12.12%

Annual Monitoring Surface water $ : 500 Intervals (months) 6 1 0.75 0.41%
(Costs per test location/well) Groundwater $ : 1000 6 3 4.51 2.46%

Landfill gas $ : 1500 6 3 6.77 3.69%
Other..Specify: ....... $ : 0 1 0 0.00 12.03 0.00% 6.56%

Post Closure Operations
$/a: $500 years: 25 0.78 0.78 0.42% 0.42%

Landfill gas management $/a: $500

Post Operation Monitoring years: 25 12.45 12.45 6.79% 6.79%

Total
$183 $183 100% 100%

Cost/unit Number of Units Percentage

Costs are as specified in
Annual Monitoring above

Costs per tonne

(Personell costs including
overheads)

Locations(no)

Surface/groundwater & landfill gas:

Leachate management
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LAMEROO

Landfill Cost Calculating Spreadsheet

LANDFILL COSTS

LANDFILL LIFE         : 7.8 YEARS

Annualised Operational Total
Capital Costs

TOTAL COSTS PER YEAR  : $89,511 $154,312 $243,823
TOTAL COST PER TONNE  : $67 $116 $183

    Unit   Unit     Capital Annualised    Operat-       Total
    Cost Per   Number     Cost capital    ional       Cost

SITE PURCHASE $0.10 m2 206000 $19,982 $3,535 $3,535

SUB-TOTAL: $3,535
SITE DESIGN
Site investigations $5,000 - - $5,000 $885 $885
Development Approval $10,000 - - $10,000 $1,769 $1,769
EPA Licencing requirements $5,000 - - $5,000 $885 $885
Detailed design $10,000 - - $10,000 $1,769 $1,769
Others $0 - - $0 $0 $0

SUB-TOTAL: $5,308
SITE ESTABLISHMENT
Perimeter fence $18  m: 1130 $20,340 $3,599 $3,599
Other fencing $18  m: 300 $5,400 $955 $955
Water tank $2,000 no: 1 $2,000 $354 $354
Water supply $10,000 no: 1 $10,000 $1,769 $1,769
Cell excavation $5 m3: 30000 $150,000 $46,181 $46,181
Perim. drain. (earthw.) $10 no: 300 $3,000 $924 $924
Site drainage (earthw.) $2,000 no: 2 $4,000 $1,231 $1,231
Perimeter landscaping $2  m2 6000 $12,000 $2,123 $2,123
Access road(s) $50  m 500 $25,000 $4,423 $4,423

Weighbridge $35,000 no: 0 $0 $0 $0
Site office $6,000 no: 0 $0 $0 $0
Facilities (septic/sewer) $2,000 no: 0 $0 $0 $0
Chemical storage sheds $5,000 no: 0 $0 $0 $0
Recycling provisions $26,000 no: 0 $0 $0 $0
Wheelwash $5,000 no: 0 $0 $0 $0

SUB-TOTAL: $61,559
LINER
Base prep. (earthworks) $0  m2 5000 $0 $0 $0
Base liner (mineral) $0  m2 5000 $0 $0 $0
Base liner (hydrocarbon) $0  m2 0 $0 $0 $0

SUB-TOTAL: $0
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LAMEROO

Landfill Cost Calculating Spreadsheet

LEACHATE SYSTEM
Leachate collection system $0  m2 5000 $0 $0 $0
Dam construction $0 m3 250 $0 $0 $0
G/W monitoring wells $75 m 240 $18,000 $3,185 $3,185
Sampling, testing, reporting $5,000 a - $5,000 $5,000
Others $0 - 0 $0 $0 $0

SUB-TOTAL: $8,185
FIRE & SAFETY SYSTEMS
Water storage tank $10,000 no: 1 $10,000 $1,769 $1,769
Water supply tank $1,000 no: 1 $1,000 $177 $177
Signage $300 no: 3 $900 $159 $159
Ring main fire for hydrants $40 no: 200 $8,000 $1,415 $1,415
hydrant fittings, tees, hoses $1,000 no: 4 $4,000 $708 $708
Fire break construction $5  m2 6000 $30,000 $5,308 $5,308

SUB-TOTAL: $9,536
MANAGEMENT SYSTEMS
O&M manuals $500 no: 3 $1,500 $265 $265
Staff training $1,000 no/a: 2 $2,000 $2,000 $2,000
Operational/comp self audits $1,000 no/a: 1 $1,000 $1,000 $1,000
emergency procedure programs $500 no: 1 $500 $88 $88
OH&S manuals and operations $500 no: 2 $1,000 $177 $177

SUB-TOTAL: $3,531

ITEM     Unit   Unit     Capital Annualised    Operat-       Total
    Cost Per   Number     Cost capital    ional       Cost

EQUIPMENT PURCHASE
Landfill compacter $750,000 no: 0 $0 $0 $0
Grader $0 no: 1 $0 $0 $0
Sheepfoot Roller $50,000 no: 0 $0 $0 $0
Bulldozer $33,000 no: 1 $33,000 $4,918 $4,918
4-wheel-drive $30,000 no: 0 $0 $0 $0
Water tanker incl. pump $0 no: 1 $0 $0 $0
Wood chipper/mulcher $0 no: 0 $0 $0 $0
Litter fence $25 no: 150 $3,750 $939 $939
Others $0 no: 0 $0 $0 $0

SUB-TOTAL: $5,857
EQUIPMENT LEASE (ANNUAL)
Landfill compacter $0 no: 0 $0 $0
Grader $5,200 no: 1 $5,200 $5,200
Sheepfoot Roller $0 no: 0 $0 $0
Bulldozer $0 no: 1 $0 $0
4-wheel-drive $0 no: 0 $0 $0
Water tanker incl. pump $6,000 no: 1 $6,000 $6,000
Wood chipper/mulcher $15,000 no: 0 $0 $0
Others $0 no: 0 $0 $0

SUB-TOTAL: $11,200

Page 5 Southern Mallee(rev2)



LAMEROO

Landfill Cost Calculating Spreadsheet

OPERATIONS (ANNUAL)
Lease $0 - - $0 $0
Site supervisor $45,000 no: 0 $18,000 $18,000
Administration Costs $3,000 - - $3,000 $3,000
Labourer(s) (permanent) $40,000 no: 0 $16,000 $16,000
Labourer(s) (casual) $10,000 no: 1 $10,000 $10,000
Equipment maintenance $5,000 no: - $5,000 $5,000
Access road maintenance $2,000 - - $2,000 $2,000
Equipment running costs $6,000 no: - $6,000 $6,000
Cover materials $0  to: 1131 $0 $0
Track establishment $0 no: 0 $0 $0
Authority disposal fee $5  to: 1330 $6,983 $6,983
Authority licence fee $1,000 - - $1,000 $1,000
Site insurance $2,000 - - $2,000 $2,000
Other fees/royalties $0 to: 0 $0 $0
Stormwater management $1,000 - - $1,000 $1,000
Leachate management $1,000 - - $1,000 $1,000
Landfill gas management $0 - - $0 $0
Other $0 - - $0 $0

SUB-TOTAL: $71,983

SITE REHABILITATION (ANNUAL)
Final cover $10.00  m2 1688 $16,881 $16,881
Topsoil $5.00  m2 1688 $8,440 $8,440
Revegetation $2.50  m2 1688 $4,220 $4,220
Irrigation $0.00  m2 1688 $0 $0
Others $0.00  m2 1688 $0 $0

SUB-TOTAL: $29,541

ANNUAL MONITORING
Surface water $500 no: 2 $1,000 $1,000
Groundwater $1,000 no: 6 $6,000 $6,000
Landfill gas $1,500 no: 6 $9,000 $9,000
Others $0.00 no: 0 $0 $0

SUB-TOTAL: $16,000

Unit Cost Per Unit no. Cost/year Annualised

POST-OPERATIONAL MONITORING (ANNUAL)
Surface water $500 no: 2 $1,000 $10,675 $1,035 $1,034.62
Groundwater $1,000 no: 6 $6,000 $64,049 $6,208 $6,207.75
Landfill gas $1,500 no: 6 $9,000 $96,073 $9,312 $9,311.62
Others $0.00 no: 0 $0 $0 $0 $0.00

SUB-TOTAL: $16,554
POST-CLOS. OPERATIONS (ANNUAL)
Leachate management $500 - - $500 $5,337 $517 $517.31
Landfill gas management $500 - - $500 $5,337 $517 $517.31

SUB-TOTAL: $1,035

TOTAL COSTS PER YEAR  : $89,511 $154,312 $243,823

TOTAL COST PER TONNE  : $67 $116 $183

P V of
future pmts
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PINNAROO

Landfill Cost Calculating Spreadsheet

PINNAROO Transfer station

Option 2: Transfer Station Pinnaroo

Haulage Haulage distance (one way) km: 171
Costs/tonne $/t: $33.43

Calculation of Number of containers/day, prime movers required

Step 1: Annual throughput t/a : 300 Step 2 : Average daily throughput t/d : 0.8
Distance to landfill km  : 171.0 Travel speed to landfill km/h: 90.0
Average load per container t   : 5.0 Average travel time (return) min : 228

Allowance for preparation,
Step 3: Total container loads per day 0.2 emptying container, etc min : 15

No. of prime movers 1 Time for round trip min : 243
Trips/day/prime mover no  : 0.2

Equipment purchase Front end loader $ : No. 0 10 years
Small tractor $  : 0 No. 1 10 years
Transfer containers $ : 13000 No. 1 10 years
Prime movers $ : No. 1 5 years

Site Purchase Land purchase $ : 20000 50 years
Site Establishment Construction $ : 143000

Prof. fees $ : 5000
Fixed plant $ : 0

2. Transfer

Option 2: Transfer Station
Operational Costs Site services/maintenance $/a : 2000

Administration $/a : 2000
Plant operat./maintenance
(incl vehicle fuel/oil) $/a : 0
Prime mover drivers $/a : 0 No : 0.0
Gatehouse operator $/a : 45000 No : 0.4
Front end loader driver $/a : 45000 No : 0.0
Compactor operator $/a : 0 No : 0.0
Other - chipper $/a : 10000 No : 1.0

Costs Costs/tonne $/t : $346.67

Site lease Land purchase $/a : $0

Equipment lease Front end loader $/a : $0
Small tractor $/a : $2,500
Transfer containers $/a : $0
Prime movers $/a : $25,000

Costs Costs/tonne: $/t: $91.67

Payback Period:

Life span of transfer station:

Payback Period:
Payback Period:
Payback Period:
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PINNAROO

Landfill Cost Calculating Spreadsheet

Transfer Option #2 calculations

LAND AND SITE ESTABLISHMENT
Land purchase $20,000 - - $20,000 $1,635 $1,634.86
Construction costs $143,000 - - $143,000 $11,689 $11,689.23
Professional fees $5,000 - - $5,000 $409 $408.71
Fixed plant $0 - - $0 $0 $0.00

SUB-TOTAL: $13,733
EQUIPMENT PURCHASE
Front end loader no: 0 $0 $0 $0.00
Small tractor $0 no: 1 $0 $0 $0.00
Transfer containers $13,000 no: 1 $13,000 $1,937 $1,937.38
Prime movers no: 1 $0 $0 $0.00

SUB-TOTAL: $1,937
OPERATIONAL COSTS (ANNUAL)
Site services/maintenance $2,000 - - $2,000 $2,000
Administration $2,000 - - $2,000 $2,000
Plant operat./maintenance $0 - - $0 $0
Prime mover drivers $0 no: 0 $0 $0
Gatehouse operators $45,000 no: 0 $18,000 $18,000
Front end loader driver $45,000 no: 0 $0 $0
Compactor operator $0 no: 0 $0 $0
Other $10,000 no: 1 $10,000 $10,000

SUB-TOTAL: $32,000

TOTAL COSTS PER YEAR  : $15,670 $32,000 $47,670

LEASE (ANNUAL)

Site lease option:
Land lease $0 - - $0 $0
Equipment lease option:
Front end loader $0 no: 0 $0 $0
Small tractor $2,500 no: 1 $2,500 $2,500
Transfer containers $0 no: 1 $0 $0
Prime movers $25,000 no: 1 $25,000 $25,000

SUB-TOTAL: $27,500

TOTAL COSTS PER YEAR  : $15,670 $59,500 $75,170

TOTAL COSTS PER TONNE  : $250.57
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GERANIUM

Landfill Cost Calculating Spreadsheet

GERANIUM Transfer station

Option 2: Transfer Station Pinnaroo

Haulage Haulage distance (one way) km: 90
Costs/tonne $/t: $19.73

Calculation of Number of containers/day, prime movers required

Step 1: Annual throughput t/a : 100 Step 2 : Average daily throughput t/d : 0.3
Distance to landfill km  : 90.0 Travel speed to landfill km/h: 90.0
Average load per container t   : 1.0 Average travel time (return) min : 120

Allowance for preparation,
Step 3: Total container loads per day 0.3 emptying container, etc min : 15

No. of prime movers 0 Time for round trip min : 135
Trips/day/prime mover no  : 156.0

Equipment purchase Front end loader $ : No. 0 10 years
Small tractor $  : 0 No. 1 10 years
Transfer containers $ : 2000 No. 2 10 years
Prime movers $ : No. 0 5 years

Site Purchase Land purchase $ : 10000 50 years
Site Establishment Construction $ : 73000

Prof. fees $ : 2000
Fixed plant $ : 0

2. Transfer

Option 2: Transfer Station
Operational Costs Site services/maintenance $/a : 1000

Administration $/a : 1000
Plant operat./maintenance
(incl vehicle fuel/oil) $/a : 0
Prime mover drivers $/a : 0 No : 0.0
Gatehouse operator $/a : 45000 No : 0.2
Front end loader driver $/a : 45000 No : 0.0
Compactor operator $/a : 0 No : 0.0
Other - chipper $/a : 10000 No : 0.0

Costs Costs/tonne $/t : $1,020.00

Site lease Land purchase $/a : $0

Equipment lease Front end loader $/a : $0
Small tractor $/a : $2,500
Transfer containers $/a : $0
Prime movers $/a : $20,000

Costs Costs/tonne: $/t: $225.00

Payback Period:
Payback Period:
Payback Period:

Payback Period:

Life span of transfer station:
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GERANIUM

Landfill Cost Calculating Spreadsheet

Transfer Option #2 calculations

LAND AND SITE ESTABLISHMENT
Land purchase $10,000 - - $10,000 $817 $817.43
Construction costs $73,000 - - $73,000 $5,967 $5,967.23
Professional fees $2,000 - - $2,000 $163 $163.49
Fixed plant $0 - - $0 $0 $0.00

SUB-TOTAL: $6,948
EQUIPMENT PURCHASE
Front end loader no: 0 $0 $0 $0.00
Small tractor $0 no: 1 $0 $0 $0.00
Transfer containers $2,000 no: 2 $4,000 $596 $596.12
Prime movers no: 0 $0 $0 $0.00

SUB-TOTAL: $596
OPERATIONAL COSTS (ANNUAL)
Site services/maintenance $1,000 - - $1,000 $1,000
Administration $1,000 - - $1,000 $1,000
Plant operat./maintenance $0 - - $0 $0
Prime mover drivers $0 no: 0 $0 $0
Gatehouse operators $45,000 no: 0 $9,000 $9,000
Front end loader driver $45,000 no: 0 $0 $0
Compactor operator $0 no: 0 $0 $0
Other $10,000 no: 0 $0 $0

SUB-TOTAL: $11,000

TOTAL COSTS PER YEAR  : $7,544 $11,000 $18,544

LEASE (ANNUAL)

Site lease option:
Land lease $0 - - $0 $0
Equipment lease option:
Front end loader $0 no: 0 $0 $0
Small tractor $2,500 no: 1 $2,500 $2,500
Transfer containers $0 no: 2 $0 $0
Prime movers $20,000 no: 0 $35 $35

SUB-TOTAL: $2,535

TOTAL COSTS PER YEAR  : $7,544 $13,535 $21,079

TOTAL COSTS PER TONNE  : $210.79
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LAMEROO

Landfill Cost Calculating Spreadsheet

LAMEROO Transfer station

2. Transfer

Equipment purchase Compactor Vehicle:   $ : 90000      Payback period: 10.0 years
5

Equipment running costs (fuel/oil) $/a : 9000
Equipment maintenance $/a : 5000
Compactor driver/off-sider(incl. O/H) $/a : 45000 no.: 1
Operating hours per year h/a : 650

Haulage Haulage distance (one way) km  : 150.0 15 minutes
Average travel speed km/h: 80 Contingency: 10 minutes

Costs Costs/tonne $/t : $63.99
Costs/tonne/km: $/t.km: $0.43

Equipment Lease Compactor Vehicle: $/a: $0
Costs Costs/tonne $/t: $0.00

Costs/tonne/km: $/t/km: $0.00
Option 2: Transfer Station

Haulage Haulage distance (one way) km: 131
Costs/tonne $/t: $56.70

Calculation of Number of containers/day, prime movers required

Step 1: Annual throughput t/a : 320 Step 2 : Average daily throughput t/d : 0.9
Distance to landfill km  : 131.0 Travel speed to landfill km/h: 90.0
Average load per container t   : 5.0 Average travel time (return) min : 175

Allowance for preparation,
Step 3: Total container loads per day 0.2 emptying container, etc min : 30

No. of prime movers 1 Time for round trip min : 205
Trips/day/prime mover no  : 0.2

Equipment purchase Front end loader $ : 200000 No. 0 5 years
Small tractor $  : 0 No. 1 10 years
Transfer containers $ : 13000 No. 1 10 years
Prime movers $  : 0 No. 1 5 years

Site Purchase Land purchase $ : 20000 30 years
Site Establishment Construction $ : 145000

Prof. fees $ : 10000
Fixed plant $  : 0

Payback Period:
Payback Period:
Payback Period:

Option 1: Direct Haulage (transport cost to landfill with a compactor vehicle)

Payback Period:

total  waste tons/ vehicle:

Allowance for unloading:

Life span of transfer station:
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LAMEROO

Landfill Cost Calculating Spreadsheet

2. Transfer

Option 2: Transfer Station
Operational Costs Site services/maintenance $/a : 2000

Administration $/a : 2000
Plant operat./maintenance
(incl vehicle fuel/oil) $/a : 0
Prime mover drivers $/a : 0 No : 1.0
Gatehouse operator $/a : 45000 No : 0.4
Front end loader driver $/a : 45000 No : 0.0
Compactor operator $/a : 0 No : 0.0
Other - chipper $/a : 15000 No : 1.0

Costs Costs/tonne $/t : $340.63

Site lease Land purchase $/a : $0

Equipment lease Front end loader $/a : $3,000
Small tractor $/a : $0
Transfer containers $/a : $0
Prime movers $/a : $20,000

Costs Costs/tonne: $/t: $71.88
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LAMEROO

Landfill Cost Calculating Spreadsheet

TRANSFER (purchase)
TOTAL COSTS PER YEAR  : $17,482 $37,000 $54,482
TOTAL COST PER TONNE  : $55 $116 $170

TRANSFER (lease)
TOTAL COSTS PER YEAR  : $0 $0 $0
TOTAL COST PER TONNE  : $0 $0 $0

    Unit   Unit     Capital Annualised    Operat-       Total
    Cost Per   Number     Cost capital    ional       Cost

Transfer Option #2 calculations

LAND AND SITE ESTABLISHMENT
Land purchase $20,000 - - $20,000 $1,777 $1,776.55
Construction costs $145,000 - - $145,000 $12,880 $12,879.98
Professional fees $10,000 - - $10,000 $888 $888.27
Fixed plant $0 - - $0 $0 $0.00

SUB-TOTAL: $15,545
EQUIPMENT PURCHASE
Front end loader $200,000 no: 0 $0 $0 $0.00
Small tractor $0 no: 1 $0 $0 $0.00
Transfer containers $13,000 no: 1 $13,000 $1,937 $1,937.38
Prime movers $0 no: 1 $0 $0 $0.00

SUB-TOTAL: $1,937
OPERATIONAL COSTS (ANNUAL)
Site services/maintenance $2,000 - - $2,000 $2,000
Administration $2,000 - - $2,000 $2,000
Plant operat./maintenance $0 - - $0 $0
Prime mover drivers $0 no: 1 $0 $0
Gatehouse operators $45,000 no: 0 $18,000 $18,000
Front end loader driver $45,000 no: 0 $0 $0
Compactor operator $0 no: 0 $0 $0
Other $15,000 no: 1 $15,000 $15,000

SUB-TOTAL: $37,000

TOTAL COSTS PER YEAR  : $17,482 $37,000 $54,482

LEASE (ANNUAL)

Site lease option:
Land lease $0 - - $0 $0
Equipment lease option:
Front end loader $0 no: 0 $0 $0
Small tractor $0 no: 1 $0 $0
Transfer containers $0 no: 1 $0 $0
Prime movers $20,000 no: 1 $20,000 $20,000

SUB-TOTAL: $20,000

TOTAL COSTS PER YEAR  : $17,482 $57,000 $74,482
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