Adding Value

Models for Resource Reuse in the South East Region

Introduction

Consultation with stakeholders has identified that a key question in regards to waste management options is, “How much does material collected and processed through recycling and composting cost compared to the base case of all waste to landfill?” Communities need assistance in accessing the economic, environmental and social costs and benefits of waste management options. Sound business models are also needed to aid in the development of a resource recovery industry appropriate to the region. Models currently in use in Queanbeyan and in Young are discussed in the following section. 

Queanbeyan’s Waste System 

Queanbeyan City Council has a role to play in managing waste that extends beyond the role of the traditional public health perspective.  Drivers for change include environmental, economic and social considerations, technology and regulation.  The Council recognises that this requires the creation of a strategic framework from which to build an integrated waste disposal system. The following summarises the multiple roles and functions of Queanbeyan’s waste management system and identifies associated costs and benefits. 

Waste to Landfill 

Investment by Council

Garbage collection contract and administration costs: 

$875,000 pa.

Current disposal cost @ $33 per tonne:



$220,000 pa.

Total cost:







$1,095,000 pa
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Concepts and cost assumptions used here are based on collected local data, research on the web, council information and a range of research reports as listed in the references. 

Internal Costs

Waste authorities, are just coming to grips with the fact that there are many internal costs of waste, which are not factored into current landfill charges. These costs include:

· Site, design and facility replacement costs

· Construction of replacement costs

· Costs associated with closure of existing landfill

· Post closure and monitoring costs

· Opportunity costs savings of the land on which the landfill is sited. 

In Australia, internal costs for mixed domestic waste are generally estimated to be $10 -$22 on top of normal operating costs for a well-engineered landfill. 

Externalised Costs

These costs are not necessarily borne by the landfill authority and can be contentious issues. Typically, external costs relate to inexact problems arising from adverse environmental effects such as:

· Contamination of ground water supply  

· Contamination of surface water supply

· Degradation of air quality

· Adverse effects on flora and fauna

· Degraded aesthetic values and increased noise nuisance. 

Addressing these issues requires estimating the costs of:

· Environmental monitoring and licensing of leachate and methane emissions

· Provision of appropriate controls

· Prevention of contamination of adjacent receptors

· Flora and fauna protection

· Leachate collection and treatment

· Landfill gas emissions and associated controls

· Maintenance of contaminants, collection and monitoring systems

· Changes to environment legislation

· Long-term post-closure cost and anticipated remediation costs required. 

Environmental externalities (excluding resource conservation value and green house emissions) are generally estimated to be around  $13 – 33 per tonne for mixed domestic waste. 

Resource Conservation value

This includes the benefits that arise from the avoided environmental costs of using raw or virgin material, plus the average resource commodity price of materials sent to landfill.  Recent estimates vary from $20 -  $400 per tonne. In this costing, an economic value based on a commodity price of $64 per tonne for co-mingled recycled materials in the ACT is assumed. 

Reduction in green house gas emissions

Estimates for these vary depending on material buried and transportation costs. Recent estimates in relation to the ACT are $5 - $15 per tonne. 

If, using the above pricing assumptions, the cost of current landfill charges in the ACT is raised to reflect the full costs of landfill; disposal charges would be $60 - $101 per tonne. 

Other Factors

Realistically, however, other issues impact on pricing policies including social, environmental and economic factors such as:

· Minimising risk to environment and health: e.g. impact of illegal dumping

· Equity

· Compatibility with other social objectives

· Competitive neutrality

· Politics.

These issues reflect the economic, social and environmental benefit of collecting waste and to some degree offset the costs of landfill. Therefore, long run policy in the ACT region is more likely to result in:

· Prices being differentiated dependant on the material land filled and availability of alternate reuse options. 

· Commercial charges of waste to landfill incrementally raised to $50-$60 per tonne. 
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Resource Recovery – Green Waste and Recycling System

Supply

Supply comes from:

· Council’s green waste kerbside collection, internal sources such as Council’s Parks and Gardens section, and the public drop off facility. Material received is shredded. Some of it is processed at Council’s nursery for sale to the public; some of it is processed with sewage sludge. 

· Recycling comes from Council’s kerbside spilt bin collection and drop-off facility. Collected material taken to facilities in the ACT for processing. 

Demand

Shredded green waste and composted green waste:

· 49% of public sales are to Queanbeyan residents and business;

· Material is used internally by Council’s Parks Section, Nursery and Sewage Treatment Works;

· 51% of public sales are from rural buyers who use the material for its water retention value.

Paper, cardboard and co-mingled recycling is processed for commodity markets by VISY recycling. 

Economic role, benefits and cost

Direct value of the green waste system include:

Total opportunity cost savings

These include: the value of the composted product used by Council in internal projects ($40,000pa.); the value to the Sewage treatment plant of not landfilling sludge (avoided disposal cost savings of $110 per tonne + reduced processing and transportation costs. Composted sludge processing costs of $45,000 are subtracted = $415,000); and public sales ($50,000 pa based on 1999/2000 figures). 






















$505,000 pa
Avoided disposal costs

These include: the short term avoided disposal to landfill cost saving (20% of green waste drop-offs + 100% of kerbside material @ $33 per tonne); attributed transportation and operational cost saving to the garbage collection contract of local green waste collection and processing (a saving of 33%. The cost of providing the garbage collection is subtracted).










$16,665-$31,515 pa

Net operating costs

This includes budgeted operational costs such as: plant and equipment costs, employee costs, loan repayments on the green waste shredder, capital works undertaken to accommodate green waste collection, electricity and gas. 











($303,915 pa)

Net cost saving to Council

(Total opportunity cost saving + short term avoided disposal cost saving, minus net operating costs).
















$217,750 - $232,600 pa

Net cost per tonne:





$44-$64 per tonne

Net benefit per tonne:





$79-$110 per tonne


Direct values of the recycling system include:

Short term avoided disposal cost savings  

Based on current costs of $33 per tonne: 



$115,005 pa
Opportunity cost saving to Council

This includes attributed transportation and operational cost savings to the garbage contract of the recycling collection (fuel, wages, maintenance and a reduction on capital costs of vehicle purchase): 


















$182,160 pa

Total opportunity cost savings to council:



$297,165 pa

Opportunity cost saving to the community

Average commodity price of revenue from recycling @ $64 per tonne:


$223,040 pa

Total opportunity cost saving to the community:  


$520, 205 pa

Net cost of the recycling contract:




($320,000 pa.)

Net  cost / saving to Council. 

Contract price of recycling collection – opportunity savings to Council:





















($22,835)pa

Net cost/ saving to the Community:




$200,205 pa

Net Cost per tonne:






$6.50 per tonne

Net Benefit per tonne:






$58 per tonne

Employment Impacts
World wide, greater positive employment impacts are associated with resource recovery than with landfill. In the context of waste management, these impacts are generally reported as social or community benefits, but are accounted for as operating costs. However, job creation resulting from local resource recovery, has an economic value. Beneficial flow-on effects are also experienced in associated industries, (for example: printing and transportation) in terms of the local economy. 

Economic value of Employment Impacts - Green Waste

Collection and processing of green waste: 5 additional full time jobs 

5 jobs @ average of  $13 per hour =  $135,200 pa $135,200 pa X 3 (multiplier effect of value to the economy)









$405,600pa

Economic value of Employment Impacts – Recycling

Collection of recycling; 1 additional full time job $27,040 pa X 3 (multiplier effect of value to the whole community) = $81, 120 pa. Processing of recycling; Approx. 10% (based on number of households) of 12 full time jobs = 1.2 @ average 13 per hour  $32,448 pa. $32,448 pa X 3 (multiplier effect of value to the economy) 









$97,344 pa

Total Employment Impact: 




$178,464 pa

Environmental roles, benefits and costs

Local green waste collection and processing

 
4, 740 – 6,830 tonnes pa

Recycling collection and processing:


             3,485 tonnes pa

Direct environmental roles and benefits 

Less landfill: 






8,225 – 10,315 tonnes pa

Uses of Green Waste and Recycled Material 


Shredded green waste is used to facilitate water retention in and around Queanbeyan. Composted green waste and sewage sludge is used on Queanbeyan’s parks and gardens. 

Second Round Benefits:

Environmental benefits as identified by long-run internal and externalised costs of landfill.

Minimal solid residue

Resource recovery has minimal solid residue, thus less environmental impact. Solid residue includes contaminated material from recycling and green waste, respectively 10% and less than 2%. The cost of solid residue in regards to Queanbeyan’s system is included in operating and contract costs. 

Total attributed environmental cost saving 

Based on reduced volume to landfill (8,225 – 10,315 tonnes), excluding resource conservation value
















$222,075 - $722,050 pa.


Social and Community role and benefits

Social and Community aspects including:

· Local facility 

· Reduced transportation savings (accounted for as cost savings on garbage collection). 


· Education and awareness raising

· Focus point for community

· Community participation and ownership 

· Equity value

· Public perception/ confidence in technology

· Consideration of Amenity Aspects

While it is not possible to attribute a dollar value to the above, recent reports indicate that alternative waste management technologies, such as green waste composting and recycling score higher in relation to social and community benefits than landfill technologies. 

Future Development 

Current demand for shredded green waste, at times, outstrips supply.  Demand for shredded and composted green waste is not as great, however, scope exists to develop the existing product to fit particular niches such as land remediation work and rural land application. That over 50% of public sales already go to rural locations indicates that there is demand for the product for rural applications.  

In the long term, the anticipated rise in the cost of waste disposal to reflect the true costs of landfill in the ACT, in combination with a program to stimulate rural demand, will provide scope for increased organic waste streaming.  Food waste, which comprises 27% of the municipal waste stream, is a rich source of organic material that can produce a highly beneficial organic compost product. 

Future Limitations

Whilst market demand exists for shredded and composted products, Council is limited in its ability to supply the rural market because of the cost of transporting material to that market. Due to competitive neutrality limitations, Council cannot compete with commercial operators by dropping the price per load (thus subsidising transportation).  As discussed, there are benefit that accrues to the community of not landfilling organic material as well as market demand for organic material in rural areas and a necessity to return this material to the agriculture. Council may however be justified in wholesaling this material to an organisation that can supply this market, for example, Landcare. 


Figure 1A  Cost/ benefit comparison Queanbeyan’s resource recovery/ disposal to landfill system

Young and Lambing Flat Enterprises

Lambing Flat Enterprises (LFE) is a not-for-profit community enterprise that has operated a variety of recycling services in and around Young for around 20 years. Apart from recycling, (LFE) also operates a commercial laundry, gardening and accommodation service. 

Weekly kerbside recycling in its current form has been operating in Young for approximately 7.5 years. During this time, the recycling has diverted between 1,500 – 2,000 tonnes per year from landfill. In 1994, LFE moved from to a site at the landfill provided by the Council. The following section details some of the costs and benefits associated with this business model over the 7.5 years.

Multiple Functions and Roles

As an organisation, LFE demonstrates the role that the community sector has in providing multi-faceted outcomes. While some outcomes can be clearly demonstrated, others are not as transparent and some difficulty arises in valuing these outcomes from a Council perspective. Significant roles and functions of recycling in Young include:

· Diversion of 11,250 – 15,000 tonnes from landfill in the 7.5 year period and associated environmental benefits of less landfill;
· The value of recycling to the community needs to be measured in terms of extension to the existing capacity of the current landfill site and subsequent economic savings to all stakeholders in reducing the costs associated with site closure and future landfill development. In Young, based on the difficulty experienced so far in locating an appropriate future site, the costs to the ratepayer of developing a new landfill site would be significant. The diversion of recycling from landfill over the last 7.5 years has added an additional two years to the life of the current landfill. 

· Significant community roles including training, employment and personal development opportunities for disabled members of the community (as well as 4 able bodied workers); integration of these people into the community; and increased public awareness and participation in recycling. 

Waste to Landfill

Volume of waste to landfill, (not measured: approximately 2,500 tonnes from kerbside + 4,500 tonnes from other sources):














7,000 tonnes pa

Total investment by Council

This includes contract, administration and current landfill costs. 



$538,735 pa

Current cost per tonne:





$77 per tonne

Recycling System

Recycling volume 






1850 tonnes pa

Total investment by Council

This includes capital costs of providing the MRF, equipment purchase and installation:

$320,000 (approx. average of  $42,667 pa over 7.5 year period)

Current costs to Council

$26,500 pa ($135,000 over 7.5 year period, approximate average of $18,00 pa over 7.5 year period)
Current cost per tonne

Based on average capital investment + current cost to Council



$35 per tonne

Strategic Audit

Strengths

· Volumes of material recycled have increased dramatically over the period of 1994 – 2001. Young has a high per capita recycling rate. 43% of the material collected at the kerbside is recycling. 

· LFE’s recycling program provides ongoing employment to four full-time able-bodied employees and up to 4 number of disabled workers at anyone time. 

· The quality of material taken to markets is good and meets the expectation of the buyers in terms of quality, reliability and quantity. 

· While avoided disposal cost savings have not been estimated, LFE has provides significant cost saving to the community, at minimal cost to Council. 

Weaknesses

· Generally, the cost of providing kerbside recycling is about 80% collection and 20% processing. Until recently, LFE has to some degree externalised the cost to the organisation (and therefore Council) of providing a weekly kerbside collection. Externalisation of recycling collection costs has resulted in Council not providing adequate subsidy to LFE. 

· LFE recycles over 21 % of the total waste stream for 11% of the total waste management budget. On the other hand, the cost of collecting and disposing of garbage is fully subsidised by ratepayers. The future cost of disposal to landfill to the community has also been externalised. The value that LFE provides in terms of minimising landfill has therefore also been externalised. A diagrammatic representation of the two systems is provided in figure 2. 

· While contamination is not an issue in terms of weight, it is an issue in terms of the efficiency of the operation. Some attention, either from Council or LFE, needs to be paid in regards to reducing contamination through public education. 

Opportunities

· There are advantages to Council, the community and LFE in providing recycling services. Therefore, common ground exists from which opportunities may arise; opportunities also exist to formalise contractual/ partnership arrangements between Council and LFE.

· The cessation of existing garbage contracts provides an opportunity to review the current garbage and recycling system. A number of opportunities exist to explore cost savings that may result through the integration of garbage and recycling collection.  For example the use of a truck that collects both garbage and recycling could be considered. Separation of collecting and processing contracts may also need consideration. 

· There is scope to improve commodity prices through using leverage provided by increasing the yields in the region, to secure markets for all materials. 

· Opportunity exists to use the cessation of contracts to develop a “best practise” model funded under the NSW Jurisdictional Recycling Group’s “Best Practise Council Contract Support Program”.

Threats

· Given the lack of landfill space, it is likely that the cost of waste disposal in the medium to long term will increase dramatically.

· While Council recognises that recycling is therefore a necessity, there is doubt that the political will exists to pay appropriately for this necessity in the short term. Increasing domestic waste charges in line with the garbage contract in order to subsidise the kerbside collection is therefore not a viable option. 

· LFE cannot retain current levels of recycling at current costs. While value exists to LFE in maintaining a kerbside collection, current expenditure on the service is not sustainable. It is the viewpoint of LFE that at current expenditure, LFE is subsidising the garbage collection and disposal to landfill system.

· While there is value to Council and the community in LFE providing the service, if Council was to tender for the collection on a commercial basis, the efficiency of the service LFE provides is perhaps questionable. This is to some degree offset by the value the service provides in terms of community benefits and employment impacts. 

· The current situation in Young is an example of the inherent difficulties that exist in providing and costing waste/ recycling services in rural areas. 


Figure 2A: Cost/ benefit Comparison: Young’s Recycling and disposal to landfill system

Conclusion 

Examination of Queanbeyan and Young's waste disposal systems identifies that while there are difficulties in managing waste, alternate disposal practices provide opportunities that add economic, social and community value. Expenditure in an integrated waste management system is therefore best viewed as an investment in adding/creating value. It is recommended that decisions taken with reference to waste management should be considered for this expectation.
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Net current cost of waste to landfill  = collection + administration + �CURRENT WASTE disposal charges= 


$132 per tonne

















LONG RUN COST OF WASTE TO LANDFILL = ESTIMATED FUTURE COLLECTION COST + ESTIMATED LONG TERM DISPOSAL COSTS











TOTAL net economic benefit per tonne of green waste system = 


Net benefit per tonne – net cost per tonne 


= $35-$46 per tonne











Total net economic benefit per tonne of recycling system =


Net benefit per tonne – net cost per tonne


= $52. 50 per tonne











LONG run ENVIRONMENTAL COST SAVINGS* �BASED ON CURRENT REDUCTION OF VOLUME TO LANDFILL = �$27 - $70 PER TONNE








*EXCLUDING RESOUCRE CONSERVATION VALUE
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