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Executive Summary 

Mount Alexander Shire Council (MASC) owns and operates the Castlemaine landfill under an 

EPA licence. At the current filling rate of about 6,000 tonne/yr and based upon best practice 

standards for waste compaction the current cell (Cell 4) is anticipated to have been filled by 

2020/21. 

MASC is evaluating whether to close the landfill after the completion of Cell 4 or alternatively 

after constructing and completing Cell 6. Under both landfill closure scenarios MASC plans to 

establish a new transfer station at the landfill site to allow for the bulk haul of waste to an 

external landfill. 

This report advises MASC on the following: 

1. Whether to close the landfill: 

 upon the completion of Cell 4 (early closure)?; or 

 upon the completion of Cell 4 and Cell 6 (as currently planned)? 

2. Where to send its waste upon the closure of the landfill? 

3. Strategy to cap Cells 5 and 7 

Should MASC construct Cell 6 

The unit cost method has been used to compare the two landfill closure scenarios. It compares 

the costs of the scenarios by converting all capex and opex costs to present day annual costs. 

These aggregated annual costs are divided by the annual quantity of waste disposed of at the 

landfill to obtain the unit costs ($/tonne). 

The unit cost method has been adopted in preference to the net present value method as it: 

 is a landfill industry standard tool which is used to compare landfill investment options; 

and 

 allows for the comparison of landfill closure scenarios with external landfill options for 

which operators typically quote prices as unit costs ($/tonne). 

The total cost of the ‘early closure’ scenario (capex and opex costs until 2021) compared to 

‘complete Cell 4 and 6’ scenario (capex and opex costs until 2032) is about: 

  8% less assuming the unit cost of disposing to an external landfill is $201/tonne (the 

average landfilling cost for early closure);  

 10% less assuming the unit cost of disposing to an external landfill is $196/tonne (the 

estimated cost to dispose of to the Patho landfill). 

The average unit cost ($/per tonne) based on the ‘early closure’ scenario of $201 to $196 is 16% 

to 18% less than the ‘complete Cell 4 and 6’ scenario’ of $239/ tonne.  

These total costs do not include the EPA landfill levy which is $31/tonne for landfill disposal in a 

rural area. This levy equally applies to the Castlemaine landfill and the Patho landfill. The levy for 

a metropolitan landfill is $62/tonne. This applies to Wollert and Ravenhall landfills. 

This analysis suggests that MASC should endorse the early closure of the Castlemaine landfill. 
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Where should MASC send its waste after the landfill closes 

The cost of using an external landfill includes the transfer station (receival, compaction and 

transfer to a bulk haul transport vehicle), travel, gate fee, and the applicable rural or 

metropolitan landfill levy. For the Patho, Wollert and Ravenhall landfills the cost per tonne of 

waste is estimated to be $226/tonne, $242/tonne and $240/tonne respectively. 

The current greenhouse gas (GHG) impact of disposal to Wollert and Ravenhall is expected to 

be similar, with a larger impact resulting from disposal to Patho. The Patho landfill GHG impact 

will reduce in the future as the landfill becomes fully compliant with the EPA (2015) Landfill BPEM 

required outcomes and suggested measures. This could have the effect of increasing the cost 

per tonne to dispose of waste to Patho, as the landfill operators seek to recoup costs, something 

that Council would need to assess in the future. 

This evaluation suggests that the preferred landfill to take waste upon the closure of the 

Castlemaine landfill is likely to be the Patho landfill. As the difference in the estimated costs 

across the three landfills is less than 10% it is recommended that MASC seek firm quotations from 

the market for transfer and waste acceptance. This is normal procurement practice.  

 

How to cap Cells 5 and 7 

This evaluation suggests that should MASC decide not to construct Cell 6, the Cells 5&7 cap 

should be redesigned and constructed in accordance with the revised design. This would 

reduce MASC’s landfill construction costs and avoid additional odour and dust risks associated 

with stripping the cap back along the western boundary of Cells 3, 5 and 7.  

The expected delay in capping is not considered to be significant. 

 



  

Page 3 
 

Mount Alexander Waste Management Strategy  

Evaluation of Landfill Closure Options - Final Report 

Nolan Consulting Pty Ltd 

 
  

 

1. Introduction 

Mount Alexander Shire Council (MASC) has operated the Castlemaine landfill on Sluicers 

Road since 1995 under Environment Protection Authority (EPA) licence 11879. The landfill 

accepts the majority of MASC’s municipal waste. 

The 9 ha landfill site is located approximately 2.0 km south-west of the Castlemaine town 

centre, and is accessed from Sluicers Road on the western property boundary. The landfill site 

is zoned as Public Use Zone under the MASC’s Planning Scheme. 

The landfill is managed to meet the design, construction, operation and rehabilitation 

requirements of the EPA (2015) “Best Practice Environmental Management Siting, Design, 

Operation and Rehabilitation of Landfills” (‘Landfill BPEM’) and the EPA (2016) “Landfill 

Licensing Guidelines”. The cost of landfilling to meet these requirements is significant for rural 

landfills. 

Within this context MASC is considering whether to close the landfill early after the completion 

of Cell 4. 

1.1 Scope of work 

Nolan Consulting has been engaged by MASC to advise on the following: 

1. Whether to close the landfill: 

 upon the completion of Cell 4 (early closure)?; or 

 upon the completion of Cell 4 and Cell 6 (as currently planned)? 

2. Where to send its waste upon the closure of the landfill? 

3. What strategy to use to cap Cells 5 and 7? 

The following third party landfills are to be considered as post closure landfill disposal options: 

 Patho, operated by Ellwaste; 

 Ravenhall, operated by Cleanaway; and 

 Wollert, operated by Hanson. 

For any of these landfills MASC would need to establish a bulk haul transfer station at the 

landfill site to receive, compact and load waste for bulk hauling. 

1.2 This report 

This report: 

 presents key waste characteristics 

 estimates and compares the costs for the two closure scenarios:  

- landfill capital expenditure (capex) for cell construction and capping (including 

landfill gas); and 

- landfill operating expenditure (opex) 

 estimates and compares external third party landfill disposal costs and greenhouse 

gas impacts 

 advises on Cells 5&7 capping options should the early closure scenario be adopted. 

In undertaking this evaluation Nolan Consulting has inspected the landfill, met with MASC 

officers, and reviewed reports and data provided by MASC. 
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2. Context 

2.1 Demographics 

The key demographic data for the Shire’s population is presented in Table 2-1. 

Table 2-1: Key demographic data (1) 

Demographics Unit Quantity 

Population Persons 18,416 

Households Households 8,222 

Serviced Households Households 7,589 

Population growth rate %/yr 1.5% 

(1) Data provided by MASC 

 

The Mount Alexander Shire Community Profile of February 2013 estimates that the Shire’s 

population will increase by 25% (4,266 people) over the 20 year period between 2011 and 

2031 (This is equivalent to 1.13%/year). The population growth rate of 1.5% is therefore an 

upper estimate for the purpose of estimating landfill closure dates. 

2.2 Waste quantities 

The Castlemaine landfill receives waste from MASC domestic collections, transfer stations, 

and litter bin collection services. Private traffic to the Castlemaine landfill site is restricted to 

the self-haul transfer station. The breakdown of the waste received at the landfill since 2010-

11 is presented in Table 2-2. The data has been obtained from EPA levy payment records. 

Table 2-2: Waste quantities received at Castlemaine Landfill (tonne) 

Year Total 

2010/11 5,923 

2011/12 5,468 

2012/13 4,921 

2013/14 5,359 

2014/15 3,051 

2015/16 4,347 

 

Waste was not disposed in the landfill between 5th January 2015 and 14th October 2015 while 

awaiting completion of Cell 4 construction. During this period waste was transferred to the 

Patho landfill. This resulted in a lower tonnage than would otherwise have been received in 

2014/15 and 2015/16.  

Accounting for a full year the total waste requiring landfill disposal in 2015/16 is estimated by 

MASC to be about 6,000 tonne [2015/16 landfill levy return adjusted for July 2016 to 14th 

October 2016 period (3.5 months) on a pro-rata basis]. For this evaluation the total quantity of 

waste to be disposed of at the Castlemaine landfill in 2016/17 is also estimated to be 

6,000 tonne. 

2.3 Waste density 

MASC has advised that they are contractually committed to achieve an average 

compacted waste density of 0.75 tonne/m3. Therefore this evaluation of closure options 

assumes the mass of levied waste received for each m3 of airspace consumed is 0.75 

tonne/m3. A lower density figure would increase the unit cost of landfill disposal. 
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The industry benchmark, based on advice prepared by URS (2013) “ Rural Landfill Risk 

Assessment” for the Victorian EPA, is that the airspace consumed per tonne of waste 

received in rural landfills is 1.5 m3 (0.67 tonne/m3). The density is based on the levied waste 

and excludes cover material. 

2.4 Available air space 

Table 2-3 presents the Cells 4 and Cell 6 remaining airspace together with the estimated life 

and completion year. 

Table 2-3: Remaining airspace and landfill life (as of December 2016) 

Cell 

 

Remaining 

air space(1) 

(m3) 

Airspace 

consumption 

rate(2) 

(m3/yr) 

Available 

Years 

Completion 

Year 

4 39,000 8,000 4.9 2021 

6 91,955 8,000 11.5 2032 

(1) Provided by MASC 

(2) Airspace is assumed to be consumed by the levied waste at 

a density of 0.75 tonne/m3 (8000m3 x 0.75 tonne/m3= 6000 

tonne). The mass of cover material is not included in this 

calculation (see Section 2.3). 
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3. Should MASC construct Cell 6? 

The GHD (2013) “Castlemaine Waste Facility Master Plan Master Plan Delivery Strategy” 

assumes that Cell 6 will be constructed and filling will commence after Cell 4 is filled to the 

top of waste pre-settlement contour plan (PSCP) levels. 

MASC is now considering whether to close the landfill in accordance with the Waste Facility 

Master Plan or earlier upon the completion of Cell 4. 

This section of the evaluation report presents the following for these closure scenarios:  

 presents key waste characteristics 

 estimates and compares the cost for the two closure scenarios including estimates of: 

- landfill capital expenditure (capex) for cell construction and capping (including 

landfill gas); and 

- landfill operating expenditure (opex) 

 

3.1 Key waste characteristics 

The key waste characteristics include information on waste quantities and airspace figures 

and assumptions, and cell liner and cap areas and profiles. 

3.1.1 Quantities, airspace and scheduling 

Quantities and airspace 

The key quantities and airspace figures and assumptions are presented in Table 3-1 below. 

Table 3-1: Landfill quantity and airspace figures and assumptions 

Item Adopted figures and assumptions 

2016/17 quantities 6,000 tonne (see Section 2.2). 

Annual population growth 1.5%/year (see Section 2.1). 

Beyond 2016/17 quantities 2016/17 quantities increased by the annual population growth. This 

assumes there is no change in the types of waste and recycling 

services offered by MASC. 

Landfill compacted density 0.75 tonne/m3 (see Section 2.3). 

Remaining airspace Cell 4 - 39,000 m3 

Cell 6 - 91,955 m3 

(see Table 2-3). 

 

3.1.2 Cell liners and caps 

All future cells and caps must be designed and constructed in accordance with the EPA 

(2015) Landfill BPEM for a Type 2 (municipal) landfill. The cost evaluation of the two scenarios 

assumes that ‘as constructed’ liners and caps are consistent with EPA (2015). 

The cell and cap areas and profiles are described below. 
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Cell 4 

The total floor and side liner area for Cell 4 based upon the design drawings is estimated to 

be 8,825 m2. 

The ‘as constructed’ Cell 4 liner profile from base to top is: 

 1000 mm low permeability compacted clay liner (CCL) on floor and northern bund 

and a minimum 2000 mm CCL over the eastern and southern slopes of the cell; 

 1.5 mm HDPE geomembrane on floor; 

 single side textured 1.5 mm HDPE geomembrane over the slopes and sump of the cell; 

 cushion geotextile to protect the geomembrane; 

 300 mm thick leachate collection layer, comprising drainage aggregate and a 

network of perforated pipes draining towards a sump; and 

 filter geotextile over the leachate collection aggregate. 

Cell 6 

The total floor and side liner area for Cell 6 is estimated to be 14,500 m2. The floor area is 

derived from Drawing 31-27852-A (GHD, 2016c) and the side liner area is based upon the Cell 

4 ‘floor to side liner’ ratio. 

The Cell 6 liner profile is assumed to be the Cell 4 profile. 

Cells 5&7 cap 

The total Cells 5&7 cap area is estimated to be 25,878 m2 based upon the GHD Bill of 

Quantities.  

GHD completed the Cells 5 and 7 cap (current) design in May 2016. The design considers the 

interface with previously capped cells. The capping profile is consistent with the EPA (2015) 

Landfill BPEM. The profile from base to top is: 

 300 mm earthen cover; 

 600 mm (min) compacted clay; 

 1.5 mm plastic LLDPE liner (double sided textured); 

 drainage composite layer; 

 800 mm (minimum) subsoil; and 

 200 mm (minimum) topsoil. 

Paul Fridell of ERM (2016) completed the design assessment and the EPA advised that the 

design documents were acceptable. 

The design includes a temporary landfill gas (LFG) passive collection and ventilation relief 

system to mitigate against LFG accumulation under the cap LLDPE liner during its placement 

and to provide cap stability. A permanent vertical LFG collection system is likely to be 

required to meet the EPA (2015) Landfill BPEM requirements. This requirement is discussed 

further in Section 3.2.7. 

Cell 4 and Cell 6 cap 

The Cell 4 cap area, as derived from GHD Drawing 31-29337-C003 with an allowance of 5% 

for slope, is estimated to be 8,500 m2. 
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The Cell 6 cap area, as derived from GHD Drawing 31-27852-A with an allowance of about 

5% for slope is estimated to be 14,000 m2. Cell 6 capping is assumed to occur in two equal 

phases of 7,000 m2 to limit the open area to be consistent with the EPA (2015) Landfill BPEM 

requirement for progressive rehabilitation. 

The Cell 4 and Cell 6 capping profiles are assumed to be that of the GHD Cells 5&7 cap 

design. 

Cells 5&7 extension cap 

If Cell 6 is not constructed it will be necessary to extend the Cell 5&7 cap to allow for the Cell 

2 and Cells 5&7 caps to drape from the constructed/design extent back to the natural 

ground surface at an EPA (2015) Landfill BPEM compliant slope. 

The area of this cap extension is estimated to be 140 m by 70 m. It will also be necessary to 

place fill between the existing Cell 2 and Cells 5&7 batters and the final cap slope. 

The Cells 5&7cap extension, if required, is assumed to have a lining profile equivalent to the 

GHD Cells 5&7 cap design. 

3.1.3 Cell construction and capping schedule 

The cell construction and capping schedule for the two landfill closure scenarios is presented 

in Table 3-2. The schedule is based upon the expected cell completion dates presented in  

Table 2-3. 

Table 3-2: Landfill capital works scheduling 

Capital works Option 1: 

Cell 4 only 

Option 2: 

Cells 4 and 6 

Cells 5 and 7 capping  2017/18 2017/18 

Cell 6 construction - 2020/21 

Cell 4 capping 2021/22 2021/22 

Cell 6 (Stage 1) capping - 2027/28 

Cell 6 (Stage 2) capping - 2033/34 

 

Capping is scheduled to occur within one year of landfill closure. Cell 6 filling and capping of 

is assumed to occur in two phases. 

3.2 Capital expenditure 

For comparison purposes the estimated capex for cell and cap construction is presented as 

$/m2 rather than $/m3 as the thicknesses of cell liner and capping systems may vary 

depending upon the design. 

The estimated cell and cap construction costs are presented in present day (2016/17) terms. 

The costs are inclusive of construction, design, Geotechnical Inspection and Testing Authority 

(GITA) supervision, S53V auditing and construction quality assurance. 
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3.2.1 Cell 4 

Cell 4 has been constructed and is currently being filled. 

The original contracted price for the construction of the Cell 4 liner system as per the 

successful tenderer’s (Ertech) submission schedule, excluding the leachate pond, was 

$1,697,704.  

The total contracted price including design, supervision and auditing was $1,938,604 and 

$1,563,580 excluding the leachate pond construction cost of $375,024. This is equivalent to 

$177/m2 based upon the above total floor and side liner area.  

The final cost for the Cell 4 and new leachate pond construction was $3,390,596. The 

breakdown of costs are presented in Table 3-3 together with the original contracted price. 

Table 3-3: Cell and leachate pond construction costs  

Task Original 

contracted  

Final including 

variations  

Variance  

Construction $1,697,704 $2,161,040 $463,336 

Design $90,770 $127,560 $36,790 

Supervision & GITA  $87,310 $434,631 $347,321 

EPA compliance  $32,820 $166,317 $133,497 

Construction Quality Assurance (CQA) $30,000 $156,910 $126,910 

Road works / equipment hire - $138,555 $138,555 

Ancillary costs - $205,583 $205,583 

Total $1,938,604 $3,390,596 $1,451,992 

 

Most of the variations were incurred as a result of the following: 

 removal of hard material found during cell excavation caused time delays and 

added costs; 

 removal of legacy landfill waste material found during cell and pond excavation 

caused time delays and added costs; 

 off-site testing and sourcing of clay for the liner; and 

 addressing significant wrinkles accumulated along the HDPE geomembrane sidewalls. 

The ancillary costs were mainly associated with additional hours for the landfill operator to 

assist with extra tasks and temporary infrastructure such as fencing and site hut hire.  

The total as-constructed Cell 4, excluding leachate, costs are estimated to be $2,602,000. This 

assumes 30% of the final design and construction costs and 40% of the other costs were 

leachate pond related. Assuming an equivalent floor and side liner unit cost, the estimated 

Cell 4 ‘as constructed’ cost is estimated to be $295/m2 ($2,602,000 divided by the floor and 

side liner area of 8,825 m2). 

3.2.2 Cell 6 – capex 

The total cost for Cell 6 is estimated to be $295/m2 as per cell 4 construction costs. 
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3.2.3 Cells 5&7 cap – capex 

The estimated Cells 5&7 capex is $98 /m2 ($2,535,885 /25,878 m2). MASC has advised that this 

is based upon the most recent bill of quantities prepared by GHD. This is understood to 

include a contingency of 30%. 

This estimate assumes Cell 6 is constructed and hence the Cells 5&7 extension cap is not 

required. 

3.2.4 Cell 4 and Cell 6 cap – capex 

The estimated Cell 4 and Cell 6 cap capex are $98/m2 (as per the Cells 5&7 cap). 

3.2.5 Cells 5&7 extension cap – capex 

A Cells 5&7 extension cap is required if Cell 6 is not constructed. The estimated unit cost for 

the Cells 5&7 extension cap is $128 /m2. This includes a contingency ($30/m2) for the 

placement of fill between the existing Cell 3 and Cells 5&7 batters and the final cap slope. 

3.2.6 Summary of cell construction and capping costs 

The estimated landfill cell construction and capping area, unit cost rates and total costs are 

presented in Table 3-4. 

Table 3-4: Estimated capex for future landfill cell construction and capping works  

Capital works Estimated 

area (m2) 

Unit cost rate 

($/m2) 

Estimated 

total cost ($) 

Cells 5&7 capping  25,878 $98  $2535,885  

Cell 6 construction 14,500 $295     $4,277,500 

 

Cell 4 capping 8,500 $98  $1,302,148 

Cells 5&7 capping 

extension (without Cell 6) 

9,800 $128 $1,254,400 

Cell 6 capping 14,000 $98  $1,372,000  

 

3.2.7 Landfill gas 

The GHD (2013) “Castlemaine Waste Facility Master Plan Delivery Strategy” included a 

vertical LFG collection system with flaring across all capped cell. The detailed landfill gas 

(LFG) collection system requirements will be further developed after the completion of the 

LFG pumping trial. 

MASC has allowed for a LFG collection system capex of $1,055,630. This includes $25,630 for 

design, $150,000 for Cells 5&7 and $440,000 for Cell 4. The estimated LFG collection system 

cost of $440,000 for Cell 6 will only be incurred if this cell is constructed. 

 

3.3 Operational expenditure (Opex) 

The financial model includes the following operational expenditure (opex): 

 landfill operations; and 

 related infrastructure (amortised to annual costs).  
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3.3.1 Landfill operations 

MASC has advised of the 2015-16 landfill operating expenses costs. These are presented in 

Table 3-5. 

Table 3-5: Estimated landfill opex 

Category 

Total annual 

cost ($/yr) 

Landfill monitoring $48,660 

APS preparation $7,365 

53V Audit of landfill operations $19,677 

Remediation/ mitigation costs $75,000 

Landfill operation – contractor           $899,208  

Service costs $33,000 

Survey $2,000 

Total $1,084,910  

 

The estimated landfill operation – contractor costs include plant and equipment 

maintenance, fuel costs and site maintenance. It is the lump sum contract rate. 

The landfill plant costs included in the landfill operation – contractor costs cover the use of 

the following the landfill operations contractor’s plant: 

 D6 dozer; 

 20 tonne JVC excavator; 

 10 kL water cart; 

 Volvo L60 loader; and 

 hook truck. 

A full breakdown of costs is provided in Appendix A. 

DRE Services is the landfill operations contractor. 

The MASC staff costs are not included in the estimated landfill opex costs as MASC is of the 

opinion that its staffing costs will be similar across all options including those involving the use 

of transfer station and an external third party landfill. 

Related infrastructure 

The key landfill related infrastructure which is required for the landfill to operate is: 

 leachate pond; 

 storage container; 

 machinery storage shed; 

 automatic leachate pumping system; 

 weighbridge and weighbridge building; 

 amenity shed; 

 "Paddy’s Market” (resale shop) shed and lock up area; and 
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 other items of infrastructure including water storage tanks, weighbridge software, 

office and amenities building, machinery wash, fencing, and entry. 

The book value and the replacement value of this infrastructure is estimated to be $948,537 

and $1,191,034 respectively. The breakdown is provided in Appendix B. 

The existing transfer station (self-haul) is excluded from ‘related landfill infrastructure’ as it will 

be redundant upon landfill closure and any major maintenance costs in the intervening 

period are likely to be accommodated by transfer station gate fees. 

3.4 Landfill financial modelling methodology and assumptions 

3.4.1 Methodology 

The two landfill closure scenarios can be compared by using either a net present value (NPV) 

or a unit cost analysis methodology.  

The NPV is the difference between the present value of revenue and the present value of 

costs. For the Castlemaine landfill it could be used in capital budgeting to compare the 

return on investment for the cell construction and capping capex and the opex. 

The unit cost method compares the unit costs of the various scenarios by converting all 

capex and opex, to present day annual costs. These aggregated annual costs are divided 

by the annual quantity of waste disposed of at the landfill to obtain the unit cost ($/tonne). 

The unit cost method has been adopted as: 

 it is a landfill industry standard tool to compare landfill investment options; and 

 it allows for the comparison of landfill closure scenarios with external landfill options for 

which the prices are typically quoted by operators as unit costs (gate fees). 

Financial modelling of the two landfill closure scenarios has been undertaken over the 

2016/17 to 2031/32 period as 2031/32 is the projected closure date under the Cell 6 closure 

scenario.  

3.4.2 Key landfill financial modelling assumptions 

The key cost related Castlemaine landfill assumptions for the base case are presented in 

Table 3-6. 

  



  

Page 13 
 

Mount Alexander Waste Management Strategy  

Evaluation of Landfill Closure Options - Final Report 

Nolan Consulting Pty Ltd 

 
  

 

Table 3-6: Key landfill financial modelling assumptions 

Item Assumption 

Presentation of 

financial data  

2016/17 dollars.  

Inflation rate Zero. 

All future costs are presented as 2016/17 dollars. 

GST Excluded. 

Landfill levy Excluded.  

Landfill levy costs are independent of the waste disposal options considered except 

for metropolitan disposal for which an adjustment has been made. 

Borrowings Assumed to be zero. 

There are no allowances for interest on borrowings.  

Financing 

period 

The assumed financing periods are: 

 Plant and equipment - 10 years 

 Related landfill infrastructure – 20 years 

 Cell 4 and 6 lining – life of respective cells (costs recovered over life of cell) 

 Cap (Cell 4) – life of Cell 6 if it proceeds (costs recovered over life of cell 6) 

 Cap (Cell 4) - 20 years (legacy) if Cell 6 does not proceed 

 Cap (Cells 5&7 and Cell 6) - 20 years (legacy) 

Capex See Section 3.2. 

Opex See Section 3.3 

Modelling 

period 

To year of landfill closure 

2021/22 (closure of Cell 4 – for early closure scenario) 

2031/32 (closure of Cell 6) 

Transfer station 

costs 

Excluded from landfill closure financial modelling. 

These costs are incorporated into the external landfill disposal costs (Section 4). 

 

3.5 Estimated landfill disposal costs 

The financial modelling summary for landfill closure after the filling of both Cell 4 and Cell 

6 or Cell 4 only takes the following into account: 

Tonnes  waste landfilled each year (increasing by population growth rate). 

Capex – Landfill construction and capping - capex items, which are financed while 

the landfill is operating, presented in the year that the costs occur. 

Capex – Landfill legacy capping – capping capex items, which are financed over 20 

years, presented in the year that the costs occur. 

Operating costs – as per Table 3-5 which are assumed to remain constant from year 

to year. 

Related infrastructure capital items (amortised) – included related infrastructure such 

as leachate ponds and weighbridge that have been amortised over 20 years (see 

Section 3.3.1). 

Annual costs - Landfill construction and capping – amortised capex items using the 

method described above for the cell 4 capping. 
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Annual costs – Landfill legacy capping – amortised capping capex items using the 

method described above for the cell 4 capping. 

Unit cost ($/tonne) – summation of all annual costs (including amortised capex) 

divided by the estimated tonnage for that year. 

All capex items have been amortised over their assumed depreciation period.  

3.5.1 Closure after filling Cell 4 and Cell 6 

The financial modelling summary for landfill closure after the filling of both Cell 4 and Cell 6 

Cell 4 capping is scheduled to commence in 2021/22. With the 12 year financing period (the 

life of the Cell 6), the total cost of $832,948 is amortised at $69,412 for each year from 2021/22 

to the end of the 2031/32 modelling period. 

The average unit cost per tonne over the life of the landfill is $239/tonne. 

There are several residual capex items which remain at the end of the landfill life. This means 

that the financing period extends beyond the landfill life and hence the costs are in addition 

to those captured in the unit cost analysis. 

The total cost of the residual capex items for this scenario, together with the early closure 

scenario, which have not been included in the unit cost estimate are presented in Table 3-7. 

Table 3-7: Residual capex liability for both landfill closure scenarios (present day $) 

Item 

Cell 4 and 6 

closure scenario 

Cell 4 

early closure scenario 

Cell 4 Cap $69,412 $832,948 

Cell 6 (Stage 1) Cap $514,468 - 

Cell 6 (Stage 2) Cap 
$685,957 

- 

Cells 5&7Cap 
$507,177 $1,901,914 

Cell 4 Cap extension - $1,254,400 

LFG collection system $535,000 $953,000 

Subtotal 
$2,312,014 $    4,109,314 

 

3.5.2 Closure after filling Cell 4 only (early closure) 

Using the same methodology as applied to the Cell 4 and 6 closure scenario, the average 

unit cost per tonne over the life of the landfill is $201/tonne. This assumes the landfill closes in 

2021. 

The total cost of the residual capex items which have not been included in the unit cost 

estimate is $4.12 million (Table 3 9). The post closure liability for an early closure (after 

completion of Cell 4) is estimated to be $1.81 million greater than for closure after the 

completion of Cell 6 ($4.12 million less $2.31 million). 
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3.6 Comparison of landfill closure options 

The two landfill closure scenarios are compared in Table 3-8. 

Table 3-8: Comparison of landfill closure scenarios 

Item Cell 4 and 6 

closure 

scenario 

Cell 4 early closure scenario 

 External landfill cost 

- $201/tonne(1) 

External landfill cost 

- $196/tonne(2) 

Estimated closure year 2032 2021 

Average unit cost ($/tonne) $239  $201  

Expenditure over landfill life ($million) 

$25.83  $6.22 

 

Landfill disposal expenditure for 

remaining 11 years (only applicable to 

early closure scenario) 

 

- 

 

$15.34 

 

$15.03 

Residual capex liability ($million) $2.31 $4.12 

Total cost to 2031/32 and including all 

of the residual capex liability ($million) 

 

 $28.14 

 

$25.75  

 

$25.32 

 

(1) Estimated average unit cost for Cell 4 early closure scenario 

(2) Estimated average unit cost for disposal to Patho landfill (see Section 4.4) 

 

The total cost of the ‘early closure’ scenario ($25.75M or $25.32M) compared to ‘complete 

Cell 4 and 6’ scenario ($28.14M) is a saving of $2.39M to $2.82M or expressed as a 

percentage: 

 8% less assuming the unit cost of disposing to an external landfill is $201/tonne (the 

average landfilling cost for early closure) 

 10% less assuming the unit cost of disposing to an external landfill is $196/tonne (the 

estimated cost to dispose of to the Patho landfill) 

 

The average unit cost ($/per tonne) based on the ‘early closure’ scenario at $201/tonne is 

16% less than the average cost per tonne based on the ‘complete Cell 4 and 6’ scenario at 

$239/tonne. This difference extends to 18% if the estimated cost to dispose to Patho landfill is 

used ($196/tonne). 

 

3.7 Conclusion 

This evaluation suggests that MASC should endorse the early closure scenario as the cost over 

the life is estimated to be 8% to 10 % less than if both Cells 4 and 6 are completed. 
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4. Where should MASC send its waste after the landfill closes? 

This section of the report estimates and compares the costs to utilise the following third party 

landfills: 

 Patho; operated by Ellwaste; 

 Ravenhall; operated by Cleanaway; 

 Whittlesea; operated by Hanson. 

The main costs of using a third party landfills are: 

 transfer station; 

 loading, transport, and unloading; 

 gate fee at receiving landfill; and 

 levy adjustments. 

4.1 Transfer station costs 

Once MASC closes the Castlemaine landfill it will be necessary to establish a bulk haul transfer 

station within the municipality. As Castlemaine is the major population centre, the 

Castlemaine Waste Facility, as an existing facility, is considered a suitable site. 

The type of transfer station required is typically dictated by travel distance and waste 

quantities.  

The GHD (2013) “Castlemaine Waste Facility Master Plan Delivery Strategy” assumed a 

transfer station with a roofed waste storage pit having a walking floor and a stationary waste 

compactor. The compactor was assumed to place compacted waste into closed bulk 

containers for transport in a truck and trailer.  

The capital cost of this transfer station is estimated by MASC to range from $3.0 to $3.6 million 

including a 30% to 50% contingency. For this evaluation a current day capex of $3.6 million 

and a 20 year life has also been assumed. 

The estimated bulk haul transfer station capex and opex (current) are provided in Table 4-1. 

Table 4-1: Bulk haul transfer station estimated capex and opex (current) 

Item Capex Life (years) $/yr 

Capital costs ($) $3,600,000  20 $180,000  

Operators ($)   $200,000  

Maintenance, consumables, excavator 

and other mobile equipment ($)   $150,000  

Total annual cost ($/yr)   $530,000  

Cost/tonne ($/tonne)   $88  

 

The current annualised bulk haul transfer station capex and opex is estimated to be 

$530,000/yr. The transfer station costs including operations covering acceptance, 

compaction and transfer to a truck and trailer are estimated to be $88/tonne based upon a 

waste quantity of 6,000 tonne/yr.  

A detailed evaluation of alternative designs, including financial analysis, is required before 

the final design is committed to. 
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4.2 Transport (travel) costs 

The travel distances and the estimated two way travel time including 20 minutes for loading 

and unloading for the landfill options are presented in Table 4-2. 

Table 4-2: Estimated travel costs 

Distance and travel time Castlemaine 

to Patho 

(Ellwaste) 

Castlemaine to 

Wollert 

(Hanson) 

Castlemaine to 

Ravenhall 

(Cleanaway) 

Distance (one way) km 136 146 132 

Return travel time (min)(1) 210 196 180 

Total trip cost $453.60  $423.36  $388.80  

Cost/tonne $25.20  $23.52  $21.60  

(1) 20 minutes added for unloading       

 

Industry advice suggests that the running cost for a truck & trailer with roll-on bulk containers 

and an average load of 18 tonne is in the order of $130/hr ($2.16/minute). Table 4-2 also 

presents the calculated travel cost for each landfill. This cost is the running cost over the total 

travel time divided by the assumed load of 18 tonne. Other options such as using B-doubles 

should be considered as part of a detailed analysis of transfer options. 

4.3 Gate fees 

Estimated 2016/17 gate fees are presented in Table 4-3. These fees have been obtained 

through stakeholder discussions. The gate fees are based on the cost to dispose of municipal 

waste only, if council decides to accept industrial waste at a transfer station and transport 

this waste type a higher gate fee will apply.  

Table 4-3: 2016/17 landfill gate fees (excluding levy and GST) 

Landfill Gate fee 

($/tonne) 

Comment 

Patho $82 Ellwaste advised that its general rate of $121/tonne (inclusive of GST and 

the landfill levy) currently applies, however a lower rate may result following 

a tender process. The $82 excludes the levy of $31 and 10% GST. 

Wollert $68 Hanson advised that this excludes the levy of $62 and 10% GST. The gate 

fee would apply if MASC were to contract for a three year period for 

delivery of around 5,000 tonne/yr on an exclusive basis. 

Ravenhall $68 Assumed to be the same as Wollert as it is operating in the same market. 

[Cleanaway did not respond to the Consultant’s request for information]. 

 

MASC contracted Ellwaste to collect and dispose of its municipal waste during the 2015 

Castlemaine landfill shut-down. The loading, transport, disposal and levy cost was 

$167/tonne. 

4.3.1 Landfill levies 

Victorian landfill operators must pay a levy fee on each tonne of waste that is received. The 

2016/17 levy rates for rural and metropolitan/provincial areas are presented in Table 4-4. 
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Table 4-4: 2016/17 landfill levy ($/tonne) 

Metropolitan and Provincial  Rural  

Municipal Industrial Municipal Industrial 

$62.03 $62.03 $31.09 $54.37 

 

The increase in the levy fee unit price from 2015-16 to 2016-17 was 2.5%. 

A levy of $31.09 applies to both the Castlemaine and the Patho landfills as they are located 

in a rural area. A levy of $62.03 applies to the Wollert and Ravenhall landfills which are both 

located in the metropolitan region. Thus a levy adjustment of $30.94 should apply to the two 

metropolitan landfills. 

4.4 Total costs for using an third party landfill 

The estimated indicative current costs for the MASC to use these facilities are listed in Table 

4-5. 

Table 4-5: Indicative costs of using external landfills ($/tonne) 

Cost item Patho 

(Ellwaste) 

Wollert 

(Hanson) 

Ravenhall 

(Cleanaway) 

Transfer station $88 $88 $88 

Travel $25 $24 $22 

Gate fee $82 $68 $68 

    

Levy adjustment $31 $62 $62 

Total $226 $242 $240 

 

Table 4-5 suggests that the cost of Patho landfill to MASC is likely to be $13 to $15 lower than 

at the Wollert and Ravenhall landfills primarily as it is subject to $31/tonne cheaper rural 

landfill levy. 

It is not possible to reliably estimate future costs as the EPA position on the levy has not been 

articulated and the position of third party contractors with respect to future increases is 

uncertain. To improve certainty in long term third party costs MASC could negotiate a long 

term contract rate. 

4.5 Greenhouse gas impacts 

Greenhouse gases (GHG) are generated in landfill emissions as well as waste transport. 

Department of Environment (2008) “Technical Guidelines for the Estimation of Greenhouse 

Gas Emissions by Facilities in Australia: National Greenhouse and Energy Reporting 

(Measurement) Determination 2008” provides guidance on the greenhouse warming 

potential of municipal landfills. 

The actual GHG landfill emissions to atmosphere are dependent upon the efficiency of the 

LFG management system. 
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At most large landfill, including Wollert and Ravenhall, a proportion of the generated 

methane is collected and burned, mostly to produce electricity for the grid. In estimating a 

value for GHG collection efficiency, it is necessary to take into account LFG that is generated 

before and after the collection equipment is operating, the proportion of LFG that is 

collected while the turbines or flare are not operating, and any methane that passes through 

the turbines or flare without being oxidised.  

The Hyder Consulting (2009) “Comparative greenhouse gas life cycle assessment of the 

Wollert landfill” found that the methane efficiency at the Wollert landfill ranged from 60% to 

88%. 

The Golder (2016) “Landfill Gas Management Plan, Melbourne Regional Landfill, Ravenhall 

Vic” estimated the efficiency of the existing LFG collection system to be about 90%. This does 

not take into account LFG that is generated before and after the collection equipment is 

operating. 

It is expected that the GHG collection efficiency at both the Wollert and Ravenhall landfills 

would be similar based upon the above discussion. 

As a LFG collection system has only been installed at the Patho landfill over the past few 

years this landfill would have a lower GHG collection efficiency than the Wollert and 

Ravenhall landfills. 

GHG’s generated through transport is influenced by the vehicle type, the load carried and 

the fuel type. The GHG generation rate/tonne of waste transported, using diesel, is estimated 

to range from 0.11 kg CO2-e/tonne.km to 0.19 kg CO2-e/tonne.km with a mean of 0.15 kg  

CO2-e/tonne.km.  

To assess the comparative GHG impacts of landfill disposal and transport, a typical scenario is 

a return trip travel distance of 280 km, and LFG GHG collection efficiency of 70%. For this 

example the 485 kg CO2-e would be released for one tonne of the waste, and 42 kg  

CO2-e/tonne would be generated in transport. This suggests that the landfill emission impacts 

for the three landfills would be at least an order of magnitude greater than the transport 

impacts. 

Based on the assumed LFG GHG collection efficiencies the GHG impact of disposal at the 

Wollert and Ravenhall landfills are expected to be similar, with a larger impact resulting from 

disposal to Patho. The LFG GHG collection efficiency at the Patho landfill should improve over 

the coming years as it required to meet the EPA (2015) Landfill BPEM guidance for LFG 

management (Section 6.7.1). 

4.6 Conclusion 

The cost of using an external landfill includes the transfer station (receival and compaction, 

transfer to a bulk haul transport vehicle), travel, gate fee, and the levy adjustment. The most 

significant cost is the transfer station which is estimated to be $3.6 million for construction 

($88/tonne). 

The total present day costs for the Patho, Whittlesea and Ravenhall landfills are estimated to 

be $226 /tonne, $242 /tonne, and $240 /tonne respectively, inclusive of the landfill levy.  

The current GHG impact of disposal to Wollert and Ravenhall is expected to be similar, with a 

larger impact resulting from disposal to Patho. The Patho landfill GHG impact will reduce in 

the future as the landfill becomes fully compliance with the EPA (2015) Landfill BPEM required 

outcomes and suggested measures. 
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This evaluation suggests that the preferred landfill to take it waste upon the closure of the 

Castlemaine landfill is likely to be the Patho landfill. As the difference in the estimated costs 

across the three landfills is less than 10% it is recommended that MASC seek firm quotations 

from the market for transfer and waste acceptance. 
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5. Strategy to cap Cells 5 and 7 

5.1 Cells 5&7 capping options 

If MASC decides on the early closure scenario it will need to decide how to proceed with the 

Cells 5&7 cap construction. 

The options are: 

 Option 1: Construct in accordance with the approved design  

 Option 2: Redesign and construct in accordance with the revised design 

5.2 Design documentation and approval 

The Cells 5&7 cap design was undertaken by GHD. The design considered the interface with 

previously capped cells. 

The relevant design documents are: 

 GHD (2016a), “Castlemaine Landfill Cells 5 & 7 Landfill Cap Construction Quality 

Assurance Plan” issued for approval, May 2016. 

 GHD (2016b), “Castlemaine Landfill Cells 5 & 7 Landfill Cap Technical Specification” 

issued for approval, May 2016. 

 GHD (2016c), “Castlemaine Landfill Cells 5 & 7 Landfill Cap - Drawing No. 31-32780-

C001 to C013”, issued from 5th February to 17th May 2016 

Paul Fridell of ERM (2016) completed the design assessment on 9thJune, 2016. The EPA advised 

that the design documents were acceptable based upon ERM (2016b). 

Schedule 1C of the licence includes the pre-settlement contour plan (PSCP) prepared by 

GHD (March 2016). It is Top of Cap Pre-Settlement Contours (Figure 01 Job No. 31-32780, 

Revision A). This PSCP accommodates the Cell 7A and 7B overfill as surveyed by Landform 

Surveys in January 2015. 

In a letter dated 13th April 2016 EPA approved the revised PSCP subject to the revised 

contours being “acceptable to the planning requirements of the Council and approved by 

the Council”. The design reviewer (ERM; 2016) was satisfied that the PSCP had been 

approved by the EPA and met MASC’s planning requirements. 

MASC has advised that capping of these cells is scheduled to commence in early 2017 with a 

4 to 6 month construction period. 

5.3 Option 1: Construct in accordance with the current approved design 

5.4 Option 1A: Construct up to western boundary as designed 

This option involves construction in accordance with the design up to the PSCP on the 

western boundary of Cell 3, Cell 5 and Cell 7.  

The benefits of this option are that there will be no delays in construction, costs associated 

with redesign will be avoided, the costs have been estimated (see Section 3.2.3) and the 

operational and environmental benefits of the cap will be achieved in a shorter timeframe 

than would occur with a redesign. These benefits are not considered to be significant as the 

redesign cost is estimated to be less than 2% of the capital cost and the delay is expected to 

be less than six months.  

  



  

Page 22 
 

Mount Alexander Waste Management Strategy  

Evaluation of Landfill Closure Options - Final Report 

Nolan Consulting Pty Ltd 

 
  

 

5.4.1 Option 1B: Up to revised PSCP levels 

Option 1 B is a minor variation of Option 1A. 

It involves construction in accordance with the current approved design up where the 

revised PSCP would diverge from the existing PSCP on the western boundary of Cell 3, Cell 5 

and Cell 7. This would avoid stripping back along the western boundary and a redesign 

before these works could be undertaken. The designer and auditor costs for the option are 

estimated to be $15,000 to $25,000. 

EPA approval of the revised PSCP is essential. EPA advice should also be sought to determine 

whether the reduction in the cap extent and the change to the stormwater drainage system 

on the western side would be a minor or major design variation. 

The benefits of this option are that there will be no need for substantive rectification works, as 

required under Option 1A, and that any delays are likely to be minor. The disbenefit is that 

construction could be delayed to late Spring 2017 if a major design variation is required. This is 

considered to be a minor disbenefit. 

5.4.2 Option 2: Redesign and construct in accordance with revised design 

The redesign would involve: 

 revision of the top of waste pre-settlement contour plan (PSCP); 

 approval of revised PSCP by the EPA; 

 revision of the design involving the extension of the cap to the west to ground level at 

an EPA (2015) Landfill BPEM compliant slope of greater than 5% and less than 20%; 

and 

 modification of the stormwater drainage system on the western side. 

The steps in the process, estimated completion dates and estimated costs for the redesign 

are presented in Table 5-1. 

Table 5-1: Cells 5&7 redesign estimated cost and schedule 

Redesign Weeks Completion by(1) Indicative cost 

Revised top of waste PSCP Two February 2016 $5,000 

Revision of tech. spec., CQAP and drawings  Two Mid May 2017 $25,000 

Auditor review and finalisation of design  Three Late May 2017 $10,000 

EPA approval Two Mid to late June 2017 - 

Contingency  - $10,000 

Total Nine - $50,000 

(1) Assumes activity commences immediately     

 

The benefits of this option are that there will be no need for rectification works as required 

under Option 1A (lower overall capital cost) and the capping along the western slope will be 

brought forward which would result in improved environmental outcomes. 

The main dis-benefit is that construction is likely to be delayed to late Spring 2017 after the 

wet period and the capital cost of the draping of the cap to ground level on the western side 

will be brought forward. 
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5.5 Conclusion 

This evaluation suggests that should MASC decide not to construct Cell 6, the Cells 5&7 cap 

should be redesigned and constructed in accordance with the revised design. This would 

reduce MASC’s landfill construction costs and avoid additional odour and dust risks 

associated with stripping the cap back along the western boundary of Cells 3, 5 and 7.  

The expected delay in capping is not considered to be significant. 
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7. Acronyms 

 

Acronym Definition 

APS Annual Performance Statement 

BPEM Best Practice Environmental Management 

Capex  Capital expenditure 

CCL Compacted clay liner 

CQA Construction Quality Assurance 

CQAP Construction Quality Assurance Plan 

DRE Services DRE Earthmoving and Environmental Services Pty Ltd 

CO2-e Carbon dioxide equivalent 

EPA Environment Protection Authority 

GITA Geotechnical Inspection and Testing Authority 

GHG Greenhouse gases 

GST Goods and services tax 

kL Kilolitre 

km kilometre 

LFG Landfill gas 

LLDPE Linear Low Density Polyethylene 

m3 metre cubed 

MASC Mount Alexander Shire Council 

min Minute 

NPV Net present value 

Opex Operational expenditure 

PSCP Pre-settlement contour plan 

Yr Year 
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8. Disclaimer 

This report has been prepared by Nolan Consulting for MASC and may only be used and 

relied on by MASC for the purpose agreed between Nolan Consulting and the MASC as set 

out in Section 1 of this report. 

The capex and opex data provided by MASC has been relied upon. Where data gaps exist, 

or the estimated data appeared to be inconsistent with other reliable sources the 

consultant’s experience and other industry sources has been applied. 

Nolan Consulting otherwise disclaims responsibility to any person other than MASC arising in 

connection with this report. Nolan Consulting also excludes implied warranties and 

conditions, to the extent legally permissible. 

The services undertaken by Nolan Consulting in connection with preparing this report were 

limited to those specifically detailed in the report and are subject to the scope limitations set 

out in the report. 

The opinions, conclusions and any recommendations in this report are based on conditions 

encountered and information reviewed at the date of preparation of the report. Nolan 

Consulting has no responsibility or obligation to update this report to account for events or 

changes occurring subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions 

made by Nolan Consulting described in this report. Nolan Consulting disclaims liability arising 

from any of the assumptions being incorrect. 
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Breakdown of landfill operating costs 
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Appendix A 

Castlemaine landfill estimated annual operating costs 

Castlemaine landfill estimated annual operating costs 
  

Category 
Item 

Item 

cost Total cost 

Landfill monitoring Labour and travel expenses $19,400 $48,660 

 Equipment, disbursements and car hire $7,600  

 Laboratory Analysis: $12,440  

 Monitoring Report $7,020  

  Project Management $2,200   

APS preparation Consolidation of results, compliance checking   $7,365 

53V Audit Audit of landfill operations   $19,677 

Remediation/ Mitigation 

costs 

Leachate pond issues - fix $10,000 $75,000 

 Drainage - landfill, stormwater - fix $10,000  

 Installation/ repair of monitoring bores $10,000  

 Fixing faulty machines $5,000  

 Gas control action  $10,000  

 Earthmoving. Excavation works $10,000  

 Ensuring a temporary cap is adequate  $10,000  

  Other fixes $10,000   

Landfill Operation - 

Contractor 

Landfill Operation - Contractor   $899,208, 

Service Costs IT (Computer, printer, modem,  Eftpos machine) $1,000 $33,000 

 Monitoring network maintenance $5,000  

 Services (power, telecommunications, water, 

plumbing) 

$21,000  

 Ultrahawke (weighbridge) maintenance $2,500  

 Sump-pump maintenance $600  

 Roads, grass vegetation, drains, fencing, street 

sweeping 

$1,200  

 Street sweeping $200  

 Signage $500  

  Miscellaneous $1,000   

Survey Drone fly over, volume estimate   $2,000 

Total     $1,084,910 
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Related infrastructure annualised costs 
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Appendix B 

Castlemaine landfill - Related infrastructure - estimated annual costs 

 

Castlemaine landfill - Non landfill capital items 
Current book 

value 

Replacement 

value 

Leachate pond  $350,000   $400,000  

Other (Safety barriers / Retaining Wall - Castlemaine Transfer Station 

& Tip) 
 $185,671   $197,006  

Storage Container - Castlemaine Waste Facility BD015904  $63,732   $64,451  

Machinery storage shed  $55,429   $118,000  

Automatic leachate pumping system  $43,402   $43,402  

Weighbridge  $28,000   $50,000  

Building BD002901  $18,698   $31,560  

Shed  $17,916   $30,240  

"Paddy’s Market” (resale shop) shed and lock up area  $5,689   $6,375  

Other including:  $180,000   $250,000  

Water storage tanks 
  

Weighbridge software 
  

Office & amenities building 
  

Machinery wash 
  

Fencing 
  

Entry     

Total  $  948,537   $  1,191,034  

Annual life (years)    $              20  

Amortised annual cost    $       59,552  

 


