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Summary and conclusions

Conclusion 1:  Green waste, supplemented with various organic waste streams, can be produced in regional Victoria using existing technology.  Composts should be produced with the ‘best practice’ guidelines for composting in open windrows.

Conclusion 2:
Based on the report by Hood, vermiculture is not a feasible option for the treatment of green wastes due to time involved and the need for better environmental controls on production.

Conclusion 3:  Composted green wastes can be applied to land with benefits to crops.  These benefits are only small and would value the compost at about $4 per tonne in the paddock, or approximately $6 per cubic meter.

Conclusion 4:  A composting facility to treat 18,000 m3 of green waste, chipped to 4,500 m3, should be established at Horsham, with the potential to expand to 10,000 m3.  This should be operated in conjunction with facilities each of 1,500 m3 of chipped green waste at Stawell and in Ararat.  Production from the Horsham plant would be approximately 2,500 m3 of compost annually.

Conclusion 5:  The composts produced should be targeted as soil conditioners and fertilizers, produced to meet AS4454.  The marketing plan would initially target landholders south of Horsham, on soil types that have significant structural problems.  Market development focused on the higher value vineyard sector should be initiated.  Composts produced at Stawell and Ararat should also meet AS4454, but the target market for those materials are the vineyards in the region.

Conclusion 6:
The Horsham composting facility should be located at the Burnt Creek Industrial site, and should require approximately 1.4 ha of land adjacent to one of the existing effluent holding dams.  At Stawell, consideration should be given to developing a site at the abattoirs, while there was no clear option at Ararat.

Conclusion 7:
Appropriate process controls have been developed and an operations manual working towards documentation of information for AS4454 should be developed, and selected staff trained to implement this procedure.

Conclusion 8:
The capital investment to establish the facility in Horsham would be approximately $300,000, with an annual operating budget of $100,000.  When the capital and investment costs are included, the disposal of loose green waste by composting would cost $10.56 per m3, or $38.01 per m3 of compost produced.  This cost has to be viewed against the current cost of disposal to landfill of green waste.
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Introduction:

This report is a component of the project “Market potential of organic wastes to be utilised as an input in agricultural production”.  The whole project the result of collaboration between Ecorecycle Victoria, Grampians Regional Waste Management Group, The Rural City of Horsham, Desert Fringe Waste Management Group, Calder Waste Management Group, VicGrain and The University of Melbourne.  The primary objective of the project is to develop an expanded market for organic products, after conversion by composting and/or vermiculture processes, within the broadacre agricultural industry.

The preliminary components of a waste audit (Hood 1999a), a composting project (Basil 1999), a vermiculture project (Hood 1999b) and an agronomic evaluation of composts and vermicasts (Norton 2000) have all been reported.  Summaries are presented below of the key findings of those reports.

Wastes audit

The key outcomes from the waste audit by Hood (1999a) are that:

a) Within the study area approximately 20,000 m3 of organic wastes were produced.  Alternative uses were sought for chipped green waste by the Horsham Rural City (4,500 m3) and Ararat Rural City (no quantity identified).  Other local government areas (LGAs) could not provide data on this waste stream or reported no problem with their current waste management program.  This amount of chipped green waste is equivalent to approximately 18,000 m3 of loose green waste, with a 4:1 reduction in volume when chipped (C. Hood, pers.comm.).  Although not explicit in the report, it was also reported that approximately half of the green waste delivered was from residential self-haul, with the other half delivered by the Horsham Rural City Council.

b) Within each LGA there are waste streams that would be compatible with the green waste, and, as high N sources, their inclusion would improve the composting process and the quality of the end product.  Significant point sources are the grain receival sites operated by VicGrain in each LGA (2,500 t) with the largest pool at Murtoa.  Intensive animal industries such as piggeries at GreGre (Bunge Meat Industries – 12,500 t), Hazeldenes (18,000 m3 near Bendigo) and Luv-a-Duck (20,000 m3 Nhill) all produce significant quantities of manure.  As well feather waste is generated at Goldfields Turkeys (1090 m3 StArnaud).  Further information has indicated that the feedlots in the western Wimmera could also contribute significant organic materials.

c) Additional sources from saleyards, abattoirs, vineyards and sewerage sludge are relatively small and dispersed.

2.4

d) Horsham Rural City may also see a large additional stream of 4,000 t from the proposed Arisa plant.  This plant is to be located close to the existing saleyards.

Hood (1999a) indicated that there was potential to establish composting facilities in the Northern Grampians area at the Stawell abattoir.  Implicit in the report is that the green waste stream at Horsham along with the Arisa waste would also justify the establishment of a composting facility.  

Composting project

Basil (1999) presented information on the process of composting mixtures of green waste and either piggery litter or grain waste.  The composting was done in open windrows and followed the best practice guidelines for compost production (Wilkinson et al. 1998).  Approximately 650 m3 of chipped green waste were used in the project, which yielded 430 m3 of compost (65% yield).  The composting project demonstrated that green waste and a range of organic supplements were suitable for the production of composts.  The composts produced met AS4454 criteria.  The compost took 13 weeks to produce.

Although not part of the work reported by Basil (1999), costs for producing these composts have been recorded and they will be reported as part of this feasibility report.

Conclusion 1:  Green waste, supplemented with various organic waste streams, can be produced in regional Victoria using existing technology.  Composts should be produced with the ‘best practice’ guidelines for composting in open windrows.

Vermiculture project

This report provided information on the suitability of locally available materials for the production of vermicast using a windrow system.  The production system was not successful in producing vermicast within a six-month time frame due to difficulty in controlling moisture and temperature within the windrows.  The conclusion drawn by Hood (1999b) was that vermicomposting in windrows in this environment was not a reliable method of organic waste treatment.  

When taken into more intensive systems, vermicompost could be produced, but the materials did not meet AS 4454 due to high levels of copper and zinc.

As a consequence, this evaluation of options for utilising green wastes will not further consider the open windrow vermiculture options.  It may be appropriate to consider more controlled systems, but it is felt that this is beyond the scope of this report.

Conclusion 2:
Based on the report by Hood, vermiculture is not a feasible option for the treatment of green wastes due to time involved and the need for better environmental controls on production.
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Agronomic evaluation

Norton (2000) established field trials in the Wimmera using the composts and vermicasts produced in the project.  Despite unfavourable seasonal conditions, a small benefit was noted due to the application of composts.  The value of the compost in terms of nitrogen benefit was estimated at the equivalence of between 50 and 110 kg urea, which gives the compost a single year N value of about $4 per tonne fresh.  It was beyond the scope of the trials to assess any subsequent benefits, but it is considered these could be significant.  The magnitude of the benefit is likely to be larger on sandier soils with lower fertility and the response will be more significant with higher value crops.  An addition to the nutrient supply, the data presented also indicated that improved soil structure would result from the addition of high levels of organic matter such as composted green organics.

The agronomic evaluation established that composts could be used as fertilizers and soil conditioners, with benefits to crop production.

Conclusion 3:  Composted green wastes can be applied to land with benefits to crops.  These benefits are only small and would value the compost at about $4 per tonne in the paddock, or approximately $6 per cubic meter.

Evaluation report - terms of reference

This report will focus on the viability of the organic conversion process in a regional environment.  The environmental, technical and economic viability of utilising the type of processed organic material, as used in the trials, as an input to agricultural production will also be examined.   This report will discuss the opportunities for developing both of these facilities as well as identifying alternative strategies for uncommitted waste streams in other areas.

This evaluation will consider several specific issues under the terms of reference developed.  The decision to develop a regional composting facility to produce organic materials for agriculture will depend on the supply of input, the cost of processing and distributing, and the price at which the materials can be sold.

2.6


Evaluation of a regional composting facility.

The feasibility of establishing a regional composting facility to deal with green organics will be discussed in six sections, each addressing a particular area:

a) Scale of operation

b) Market opportunities

c) Selecting a composting site.

d) Managing the composting process.

e) Estimated operating and capital costs and returns.

f) Alternative strategies for dealing with green wastes.

1.
Scale of operation

Based on the waste audit conducted by Hood (1999a), approximately 4,500 m3 of chipped green waste are available for composting at the largest point of collection, which is Horsham.  Figures from the Northern Grampians Shire were not available, but based on population estimates a similar quantity could be available, and the some comments will be made on developing a similar operation at Stawell.

While the audit identified significant quantities of green waste, other compostible materials were also noted.  Table 1 summarises these uncommitted waste streams.  There are other organic wastes, particularly animal manures.  Approximately 60,000 t from Bunge (pig), Hazledenes (poultry) and Luv-a-duck (duck) are currently used either spread on land or composted in an integrated waste management program.  Smaller amounts of manure from municipal saleyards (1000 m3 at Horsham, 500 m3 at Macedon) are uncommitted, and if Arisa Ltd comes into production in 2002, 4000 t of straw waste and sludge will be also require treatment.  The nature of the Arisa waste needs to be critically evaluated as an input into the composting process.

Table 1:
Uncommitted organic wastes and their locations (from Hood 1999a).

	Source
	Horsham
	Stawell
	Ararat

	Green waste*
	4,000 m3
	600 m3
	1,000 m3 (est.)

	Saleyards
	1000 m3
	-
	-

	Abbattoir – 

   Manure

   Paunches
	12 m3

?
	150 m3

1000 m3
	780 m3

780 m3

	Grain Waste**
	200 m3 
	35 m3
	50 m3

	Arisa (2002?)
	4,000 m3
	-
	-


* Green waste chipped or otherwise reduced in size.

** wastes converted to cubic metres from tonnes – 1 m3 ( 1.3 t

Grain waste from VicGrain sites is at present disposed of into landfills, and so this waste stream poses no disposal problem in the short term.  However, at some time in the future, this could account for an additional 500 t of composting materials to a commercial facility.  The cost of using this grain waste would be transport to the 
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compost site, which would need to be balanced against the cost of disposal into landfill.

The disposal of grape marc, from winegrape pressings is at present under investigation by Southcorp as a soil ammendant.  At present it does not represent a significant uncommitted waste steam, but may become so in the future.

Based on these estimates, a compost facility with an initial capacity of composting around 4,500 m3 of chipped green waste could be established in Horsham, while smaller facilities for handling 1,500 m3 could be established in Ararat and Stawell.  These three operations could be conducted independently or in collaboration.  The Horsham facility should be developed with the capacity to expand to treat Arisa waste, and could also operate to manage grain waste from VicGrain.  Based on a conversion efficiency of 55-60%, this facility would produce approximately 2,500 t of compost annually – a production rate of about 6.8 t of compost per day.  The mass flow chart for this facility is given in figure 1.  This conversion efficiency is based on the figures from the composting trial (Basil 1999).  Länger (1999) quoted a conversion efficiency of 15% for compost from uncompacted green waste, which is similar to the efficiency expected here.

Figure 1:  Annual material and mass flows in a green waste composting facility.
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Quantities of materials are expected to be small compared to other RWMG’s.  Greene (1999) ranked the Calder, Desert Fringe and Grampians RWMG as 1, 3 and 5 respectively as having the lowest levels of green waste in Victoria.  From the outset, this small scale of operation will constrain any potential economies of scale.  Two commercial examples of regional composting facilities are “The Living Earth Company” in Auckland, which processes 35,000 t of garden waste annually (Wark 1999), and Least waste which operates a regional composting facility treating 40,000 t of green organics in the eastern suburbs of Melbourne.

Home collection could be considered as a strategy to increase the amount of green waste available, which would increase the capacity of the composting facility.  Several Melbourne councils have regular green waste collections, and in this area, maybe seasonal collections could be considered.   This option is not fundamental to the operation of the composting facility, but would add extra raw materials to the process.  No costing of home collection has been done in this report.

Across the rest of the study area, there were several sites where significant materials suitable for composting were located.  These are:

a) At Luv-a-duck at Nhill, which operates its own composting process.

b) In the West Wimmera associated with beef cattle feedlots.

c) At StArnaud, associated with turkey production.

The Nhill operation used timber wastes mixed with animal wastes, composts those materials and has identified viticulture as a target market for its products.  There is no particular management plan in place for the feedlot waste (5,000 m3) and the feather waste from the turkey farm represent waste streams that could be secured as inputs to a centralised composting facility.  Alternatively, on-site waste management of these materials could be sponsored by collaboration with GRWMG, DFWMG and/or Ecorecycle Victoria.

Within the Desert Fringe Waste Management Group area, there would appear to be no significant green waste problem.  The quantities of green waste could be dealt with by local sponsorship of home composting to divert existing garden wastes away from landfill.  As well, collaborative arrangements could be negotiated with current compost manufacturers, such as at Nhill, to accept and treat green waste.

The development of a facility to handle biosolids is attractive, as it provides an additional 1500 Ml of sludge to the Horsham operation and 1000 Ml to the Ararat and Stawell operations.  EPA Victoria (1996) guidelines indicate typical temperature conditions in composting sewage sludge to meet pathogen requirements and other protocols appropriate to treating biosolids.  Universal Greening Pty Ltd is currently composting sewage sludge mixed with many other waste streams using a patented CompostMaker. This processing is also permitted in New Zealand (Wark 1999) where sludges from sewage treatment plants and greasetrap wastes can be composted when mixed with green waste, but heavy metal contamination can sometimes be a problem (Wilkinson 1998). Hood (1999a) suggested that there may be consumer resistance to composts produced with human wastes.  As a consequence, these materials are not considered for composting in this report.  If the sludge was aged, the odour problem 
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with composting may be reduced, although the heavy metal contamination would not be alleviated.

Conclusion 4:  A composting facility to treat 18,000 m3 of green waste, chipped to 4,500 m3, should be established at Horsham, with the potential to expand to 10,000 m3.  This should be operated in conjunction with facilities each of 1,500 m3 of chipped green waste at Stawell and in Ararat.  Production from the Horsham plant would be approximately 2,500 m3 of compost annually.

2.
Market opportunities fop Composts

Potential markets for organics are as mulches, soil and soil enhancement products, growing media and fertilizers.  Before describing sites and processes, there are several market opportunities to be evaluated.  This project was specifically focused on producing a soil conditioner and nutrient source for the grains industry, but other markets are:

a) As a mulch for use by municipal councils.  Mulched material is used in parks and gardens, and at present is the main use of collected green organics.  These mulches are sold through garden supplies stores in the range of $15 to $25 per m3.  The market it limited and the product specification is quite different to the specification for composts.  It may be that the local councils will still wish to produce garden mulches for their own use, and this could be done on the composting site by diverting a proportion of the waste stream to the Enviromulcher.  It is advisable that producers of these materials look to develop processes to meet AS4454, particularly to reduce pathogen and weed seed burden in the product.

b) As a mulch for use in viticulture.  There is a thriving wine grape industry in the Ararat and Northern Grampians local government areas, and this industry uses composts and mulches under the vines.  It is uncertain if the market requires composts for structural enhancement of the soil, slow release organic fertilizers or mulches for moisture conservation and weed suppression.  The expected price for these materials would be in the range of $12 to $20 per m3.  There is a strong spring demand for this product.  The specifications for products meeting these requirements will be quite different.  Until the market can adequately identify its own needs, it is difficult to develop a compost specification to best meet its needs.   It will be necessary to produce composts that meet AS4454 for this market.

c) As a home garden product.   The home garden market uses composts as potting mixes as well as on garden beds.  This is a high value market, with mixes retailing to $40 per m3.  Most local garden supply outlets have their own “mixtures”, based on partially composted animal manures (usually piggery), mixed with sand, wood chips or other materials.  This is a relatively small market, with many locally produced nursery composts not meeting AS4454. 
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The agronomic evaluation established that composted green organics could be used as nutrient supplements and/or soil enhancers for the grains industry.  There would be a strong seasonal demand for this material, to be applied as close to cropping as possible, in March, April and May.  Based on the agronomy trial, the nominal in-paddock, as-spread value would be less than $4 per tonne, or about $6 per m3.  Despite this low value, it was a main aim of the project to investigate the potential of using composted green organics on field crops.  This use was targeted because of the almost unlimited market for the material.  There are approximately 500,000 ha of mixed cropping within the Wimmera statistical district.  Given the low nutrient density and, therefore, the high transport cost, markets within close proximity of the composting facility should be the target of the compost produced.  With an application rate of 10 t/ha, with reapplication after 5 years, the area required to apply the 2,500 t of compost would be 1,250 ha in total, or 250 ha per year.

Again, based on the agronomic evaluation, this material would provide the largest benefit on soils with low nutrient status and soil structural problems such as water logging and high bulk densities.  The higher rainfall areas to the south of Horsham, with neutral to acid duplex soils would represent a market target for the application of composts.  Recent research on sodic soils has shown good responses to applied organic supplements.  Sodic soils are soils where sodium represents more than 6% of the cation exchange capacity.  Considerably more rigorous scientific work is needed to define the more responsive soils.  At present these areas are cropped on a moderate intensity and the land between Horsham, Dadswell Bridge, Laharum and Wonwondah presents a real market opportunity, given the short transport distances (<25 km) involved.  

Other areas, with sandy soils also represent market opportunities for organic composts, but they are considered too far to give an economic return to purchasers.  The dominant cropping areas to the north and west of Horsham are based on cracking clays that are less likely to show significant benefits from improvement soil organic matter levels than the southern duplex soils.  As well as the soil type, areas to the south of Horsham have high potential yields that would be more likely to justify expenditure on organic materials than drier regions.

It was beyond the scope of the project to characterise the response of grapevines to the application composts produced.  However, subsequent market development by Mr Chris Hood has exposed growers to this product, with favourable responses.  The vineyard market is a higher value market, but there are problems in spreading the compost in the vine row.

The effect of compost on vines and winegrape quality need to be qualified in more detail before a firm market could be supported, but clearly the work of Buckerfield (1998) in the Adelaide Hills indicated a market for composted green organics in vineyards.  It is also significant that the period of demand would complement the grain producers, as the vineyards require mulches and soil conditioners in the spring.

The major consideration for the compost operator is to decide whether to work to AS4454 (1997), which is the Australian standard for composts, mulches and soil conditioners. This standard specifies broad quality guidelines for organic materials and 
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provides market creditability for the product.  More significantly, the meeting of AS4454 benchmarks will lead to the definition of appropriate process controls to produce the composts, and these controls must be included in any composting facility.  For agricultural and viticultural use, it will become increasingly important to meet the requirements of AS4454, particularly as compost users will require standards for their own quality assurance programs.

While the development of process controls to produce composts that meet this standard will produce a reliable product, adhering to these controls will also reduce the legal risk of compost producers.  In the event of litigation, Davis (1997) indicated that courts would view adherence to Australian Standards in determining whether companies have discharged their legal obligations.

Based on these data, there is a low value market for large quantities of composted green waste in the Horsham area.  While this market will provide a base in the market, it is felt that additional market research into a higher value viticulture market is warranted.  The composts produced at Stawell and Ararat could also enter this viticulture market.

Conclusion 5:  The composts produced should be targeted as soil conditioners and fertilizers, produced to meet AS4454.  The marketing plan would initially target landholders south of Horsham, on soil types that have significant structural problems.  Market development focused on the higher value vineyard sector should be initiated.  Composts produced at Stawell and Ararat should also meet AS4454, but the target market for those materials are the vineyards in the region.

3.
Establishing a Compost Facility

Based on the manual for achieving best practice (Wilkinson et al. 1998), the major issues to address are odour, scale of operations, distance to residential areas and distance to surface waters.  In addition, there should be an adequate supply of water, sufficient space for location of windrows and good access.  Electricity is not necessarily required, although site services of electricity, telephone and gas would be useful amenities.

a)
Legislation

Under Victorian legislation, the EPA is the responsible authority for sites where composting or organic recycling occurs.  They have published guidelines for composting sites (EPA Victoria 1996) and the major issues identified are odour and effluent management.  This code applies to facilities producing over10 t/d of compost, and as such, they would become a scheduled premise under the Environment Protection (Scheduled Premises and Exemptions) Regulations 1995 and are subject to the works approval of the Environment Protection Act 1970.   For composting sites with more than 10 t/d compost production, EPA approvals must be obtained before site works can be commenced.
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The proposed composting facility – producing around 6.8 m3 per day – is just under the 10 t/d limit and in the short term the facility should be managed to keep production below those levels required for scheduling the premises.  It is proposed that, irrespective of the current capacity, the composting site be selected with due recognition of EPA guidelines, even though its initial capacity is below the schedule limit.  The EPA approval should be sought because if Arisa comes on stream as a waste source, the production will almost double and the premises will definitely be within the EPA schedule limits.  

Under the code of practice, there are several areas to address:

i) Buffer distances:  at least 100 m from surface water and from 1 km from designated residential areas.  The distance from residential is prescribed on the basis of a 10 t/d turned windrowed compost facility using green waste and animal manures.  However, if any facility causes on-going environmental concerns, regardless of capacity, it may be regulated through pollution abatement notices.

ii) Air quality:  Odours will arise if stacks become anaerobic, and so composting management should aim to keep feedstocks dry, quickly commence composting and monitor stacks regularly for turning.  Dust is not normally a problem from composting, but can be an issue when materials are ground, screened or transported.

iii) Water quality:  Any leachate from the compost stacks and storm water should be able to be retained on the site, and the whole area should be bunded.  Based on the pilot project, approximately 500 kl of water were added to compost 600 m3 of material.  Thus, for an operation to compost 5,000 m3 approximately 4.2 Ml of water will be required annually.  In addition, a decile 9 monthly rainfall storage for the 1.4 ha site could produce up to 4.5 Ml of runoff that would need to be retained.  Consequently a dam of 7 to 10 Ml capacity, half filled by channel and the balance for site run-off would be required.

iv) Groundwater contamination:  Soil hydrological studies should be undertaken to assess the risk of contamination of the groundwater with leachate from the composting site.

v) Noise: 
Restrict the operations of the site to 7 am until 6 pm on weekdays and 7 am until 1 pm on Saturdays.

vi) Waste Minimisation:
mainly covered by adequate water recycling measures.

b)
Water and effluent

As well as requiring significant amounts of water, the production of composts can also produce effluent from condensation off the windrows and drainage water from the piles.  The general principle is that water should be retained on site, and where possible, recycled through the operation.  The pilot project produced no effluent, although this was during January to April with low rainfall.  A graded pad with spoon drains at a 3% slope should be adequate to direct any effluent from winter rainfall into an appropriate drainage sump.  
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Composting uses relatively large amounts of water, approximately 1 kl per cubic meter of chipped waste.  The option to use gray or black water in the process is attractive from an environmental and economic view and re-use schemes should be considered in the plans.

c)
Area required

Given the small scale of the operations, it is probably not feasible to have machinery available at all times, so the composting will need to be staged as three or four batches during the year.  It may be appropriate to time these to spring, summer and autumn, and avoid trying to compost over the cold conditions during winter.  The main turnout of material going into agriculture would be in the autumn.  Based on the composting of 5,000 m3 per year in three batches, the area required would need to include:

i) On-site storage – for up to 1,600 m3 of green waste and supplements.  Area required would be approximately 20 m by 60 m.

ii) Composting pad – for four windrows 80 m long (400 m3) by 4 m wide, with a 6 m easement between windrows (80m by 50 m) – designed with a 1.5% slope.

iii) Curing pad – for approximately 1000 m3 of pre-screened compost.

iv) Compost storage – for approximately 2,500 m3 annually, which would take up an area of 20 m by 60 m.

v) Access and tracks

vi) Dams – an 8 Ml dam, 2 m deep would require a ground area of 50 m by 80 m, plus earth walls and borrow pits.

vii) Pump, pump shed and waterlines.

viii) Buildings – a storage shed, machinery station, amenity area, developed as required

ix) Green borders – around the perimeter.

x) Security fencing.

Subject to site hydrological studies, it is not anticipated that a concrete pad would be required for the composting operation, although a gravel pad for storage and gravel roads would be desirable for all year access.  Based on these requirements, an area approximately 1.4 ha (100 m x 140 m) plus a dam would be sufficient for a composting site.  A possible configuration of the area is shown in appendix 3.

For the sites at Stawell and Ararat, the area would be smaller, without the need for a dam if reticulated water was available.  The site would be approximately 0.7 ha (100 m x 70 m).

d)
Transport Requirements

Given the high cost of transport, it is important that the composting site be situated near to the receival site for green waste, or near a site where supplementary materials are at hand.  In Horsham, green waste is currently received at the transfer station in King Drive, then chipped before cartage.  At Stawell and Ararat, materials have been received at landfill sites.  All these sites need to be manned, so that green organics can be checked and sorted before stockpiling.  Unless the composting site is immediately 
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adjacent to the transfer station, the green waste will need to be transported.  Because the main cost is in loading, once loaded, it is makes little difference if the site is short-hauled 1 km or 10 km from the receival point.  Further, it is proposed that the material be mulched at the transfer stations and then transported to the composting site.  This will enable any admixture to be kept away from the composting site.  A loader would be required at the transfer station to load trucks and also load the mulcher, and as a result, the loader would not be required at the composting site all the time.

Four thousand five hundred cubic meters for mulched green waste will require approximately 400 truckloads for transport.  As such, any proposed composting site would need good road access from the transfer station.

e)
Fire control

Fires at composting sites are a potential hazard, and the site should be provided with adequate fire water systems and vehicular access.

f)
Options considered

At Horsham, the sites considered were opposite the transfer station (King Drive), at the sewage treatment works and at the Burnt Creek Industrial site.  The latter site is the preferred option as it is some distance and to the west of rural/residential areas, will be co-located with the saleyards and (at some time) Arisa, and has appropriate services and access.  The latter two issues were considered as key selection criteria for selecting the Burnt Creek site.  As well, it is a “green-field” site so is not constrained by any existing infrastructure.  The dam built to accept the saleyard washings could be developed into a storage dam for water to service the project.  Against this choice is the distance that green waste would need to be transported from the transfer station – approximately 6 km.

The second option was the area off King Drive where the pilot project was conducted, and while this site would also be suitable, it requires an enhanced water supply.  The green waste would still need to be transported, although the distance is less than 1 km.  This site has the main attraction of being the current site for storage of mulched green waste and was also the site where the pilot operation took place.  It is close to the Horsham abattoir, which could provide an additional high N waste stream.  It also has the benefit of being well exposed as a potential site for marketing compost to home users, with traffic exposure to those delivering wastes to the transfer station.

The sewage treatments works were also considered and it has the benefits of a high N waste stream (sludge) on site, adequate water supply, supporting some infrastructure, suitable buffer distances and available land.  However, it is some distance from the existing transfer station, will require special considerations in the composting operation to use sludges and has very little exposure as a potential site for marketing composts.

At Stawell, consideration should be given to developing a site in collaboration with FrewStall Meats, using some of the waste streams from their abattoirs as N sources for blending with mulched green waste.
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No firm conclusion could be drawn for the siting of the facility in Ararat, but the checklist in the EPA Victoria (1996) guidelines should be reviewed in selecting this site.

Conclusion 6:
The Horsham composting facility should be located at the Burnt Creek Industrial site, and should require approximately 1.4 ha of land adjacent to one of the existing effluent holding dams.  At Stawell, consideration should be given to developing a site at the abattoirs, while there was no clear option at Ararat.

4.
Managing the composting process.

Using the guidelines developed by Wilkinson et al. 1998, a process control system has been developed for the Burnt Creek Operations, based on producing a composted soil conditioner for use in agriculture.  This is detailed in this section as below in the tables shown under three headings

a) Feedstock/Raw Materials

Table 2:  The characteristics of feedstocks to be used in the composting facility at Burnt Creek.

	Materials
	Green Organics – 1
	Grain Waste – 2
	Piggery Litter - 3

	Source
	Residential Self haul
	Delivered to site as required.
	Delivered to site as required.

	Usual C:N analysis
	25:1
	9:1
	20:1

	Consistency
	Good
	Good
	Good

	Gate Controls
	Verify, weigh and document.
	Verify, weigh and document.  Subsample and test C:N.
	Verify, weigh and document.  Subsample and test C:N.

	Contaminant Control
	Gate Control, Hand Picking
	Not required
	Not required

	Stockpiling
	3 months
	3 weeks
	3 weeks

	Supply times
	Spring, Summer and Autumn.
	Winter, spring.
	All year round.

	Supply security measures
	Advertising and community education. 
	Contracts entered into.
	Contracts entered into.


The material control processes are shown above for the three materials to be used initially.  It is envisaged that self haul green waste be actively promoted, with the materials mulched and transferred to the composting site for stockpiling.  The grain and piggery litter could be delivered as required by arrangements between the compost operator and the supplier.  These materials must be analysed as part of the quality assurance program.  Gate charges would continue to be applied for self-haul, while 
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disposal contracts need to be negotiated between the parties concerning the cost of treatment.

The critical control point in the process from this section is to ensure good gate controls on the self-haul materials, and to test and document the composition of the other materials used.

b) Preparing and composting the mixture

Table 3: Process control factors for the composting facility (after Wilkinson et al. 1998).

	Process Control Factor
	Specification
	Objective/Reason

	Size Reduction
	Use mulcher. Min. of 30% < 4mm.
	Stack aeration.

	Initial C:N
	Aim for 20:1
	Rapid commencement of composting.

	Initial water
	Aim for 50%
	Rapid commencement of composting.

	Batching
	Yes
	Compost is traceable

	Blending
	Mix 1:2 as 80:20, or

Mix 1:3 as 70:30
	C:N ratio appropriate to promote rapid composting.

	Technology
	Turned Windrow, windrows 
	Adequate for requirements

	Duration of Thermophilic stage
	> 4 weeks
	Ensure adequate pathogen and weed seed control,

	Aeration method
	Turned using front-end loader.  Twice per week for three weeks, then once per week thereafter
	Promote rapid composting, ensure pathogens and weeds eliminated.

	Watering
	Maintain at 40 to 50%
	As above.

	Temperature monitoring
	Check at 55oC weekly.
	Ensure adequate pathogen and weed seed control,

	Odour monitoring
	Minimal required, turn if odour a problem.  Document per batch.
	Prevent odours.

	Monitoring records
	Materials used, turning times, stack temperatures.
	Product traceability is required.

	Curing
	
	Stabilized product not required.

	Screening
	To be screened through 25 mm or by MISU.
	Ensure material is spreadable.

	Final Product Preparation
	
	Product sold as-is.


The above are critical control points in the composting process, and require monitoring to meet the quality assurance standards for composts.  The composting technology is simple and robust, but relies on rapid early wetting, monitoring of stack temperatures and turning as required.  If the stack is too cool, it may need additional water applied, while if too hot, the stack should be opened by turning.  If the stack is too wet, 
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anaerobic conditions can occur which leads to objectionable odours, while very slow composting occurs if the material is too dry.  An example of a suitable recording sheet for monitoring stack temperatures in turned windrow composting is given in Wilkinson et al. (1998) or Basil (1999).

The only suggested difference between the markets for agriculture and viticulture would be the curing time recommended.  As a less mature compost is desirable for cropping uses, curing time need not be long, while curing for viticulture may need to be 2 to 4 weeks before dispatch.

This project has trained Horsham Rural City Council staff in composting and the best practice manual is essential reading for staff appointed to manage the process.  Appropriate work orders have been developed by Basil (1999) for this project and should be used as part of the quality assurance program and documentation for the materials to meet AS4454.

c) Quality Standard

Table 4: Process control factors to meet the quality assurance standards for AS4454 (after Wilkinson et al. 1998).

	Process Control Factor
	Specification
	Objective/Reason

	Appropriate Standard
	AS4454
	Meets standard for composted waste.

	Suggested testing regime
	pH, EC, Organic Matter, Total nitrogen, contaminants including heavy metals.
	Standards as for low grade mulch for clean green organics.

	Testing frequency
	Per batch – 3 times per year
	Test on a batch basis.

	Product certification
	Yes
	Required by users

	Storage
	Spring and summer batches to be stored for 3 months minimum.  Kept in low windrows.
	Supply at pre-sowing for grain growers.

	Material Safety Data Sheet
	MSDS as per PineGro example (Basil 1999).
	Worksafe Australia guidelines.

	User Certificate
	Health warning, use guidelines.
	Proper usage; protect public health.


The analyses of these materials should be done through a ANTA accredited laboratory using the AS4454 testing protocols.  PineGro Ltd, who participated in this project use Collex laboratories (Kilburn, South Australia) have suitable laboratories and the cost of testing is approximately $200 per batch.

Appropriate protocols should now be developed to integrate the procedures outline above into a fully documented process, including monitoring, reporting, work orders and testing procedures.  Training of selected staff could then be initiated in the use of these procedures.  A sample of monitoring protocols and work order sheets is given in 
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the appendix to the accompanying Pinegrow report (Composting Processes & Procedures).

Conclusion 7:
Appropriate process controls have been developed and an operations manual working towards documentation of information for AS4454 should be developed, and selected staff trained to implement this procedure.

5.
Estimated operating, capital costs and returns.

The costing of a facility to deal with 4,500 m3 of chipped green waste as described in section 4 above, using the sites recommended in section 3 are discussed here.  Based on the data collected in the pilot study, using additional information from subsequent composting production, and also using information from published studies (Biala 1998, Morks 1999) on composting systems.  In this costing model, it is assumed that three sites are developed, one at Horsham (Burnt Creek), one at Stawell (Stawell Abattoirs) and one at Ararat (to be decided).  Details of the processes and costs are given in appendix 2.

a) Operating costs:

The operating costs per batch were estimated on the costs incurred during the pilot project, adjusted for improved work practices and training of operators.  It is felt that these costs would be similar for all three composting sites, although the data is modelled on the Horsham facility.  These data suggest that composting would cost approximately $18 per m3 of green waste treated, or around $34 per m3 of compost produced.  One single operation (mulching) costs approximately 56% of the cost of mulching, so consideration should be given to developing cheaper alternatives.

Table 5:  Approximate operating costs to process 1,500 m3 chipped green waste – 6,000  m3 loose green waste (see appendix 2 for details).

	Process
	Machinery
	Labour (hours)
	Cost ($)

	Cost of  raw materials
	Grain waste or piggery litter
	
	Nil

	Enviromulching
	Mulcher
	(contract)
	15,000

	Transport
	Truck

FEL
	100

100
	3,600

4,700

	Blending
	FEL*
	16
	752

	Turning
	FEL
	42
	1,974

	Monitoring
	-
	26
	850

	Watering
	-
	52
	2,500

	Screening
	MISU/FEL
	20
	2,940

	Load out
	FEL
	40
	1,880

	Totals
	
	396
	34,196


*Front-end loader

In addition to the costs associated with the processing, there may be costs incurred procuring the grain waste or piggery litter.  As indicated earlier, contracts between 
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VicGrain and the composting facility could be developed. The basis of this could be to negotiate a disposal price paid by VicGrain commensurate with the cost to deliver the materials to the composting site.  The negotiated disposal price to composting would need to less than the current disposal costs to be a viable option.  If that price could be struck, these materials could be sourced at no net cost to the composting operation.  The piggery litter is currently sold to landholders adjacent to the GreGre Piggery for about $4 per tonne.  Delivery to Horsham would add appreciably to the cost of these materials and as a consequence, uncommitted waste streams from the saleyards or (in the future) Arisa would be much more attractive to the composting operation.

Similarly, at the Stawell and Ararat sites, the diversion of uncommitted organic wastes with high nitrogen contents will be critical to the successful composting of the green wastes, as well as providing recoups to the project.  Recoups from disposal of difficult wastes such as sheep paunches will add to the viability of a composting facility.  However, it should be noted that the inclusion of these materials will require significant planning and strict environmental controls for success.

The costs in table 5 would be incurred over a three-month operating cycle, and labour for the 1,500 m3 facility would average approximately half a full-time workload for an operator.   If this person was employed part-time (0.7) to manage the project, then some savings could be made on labour costs, which are approximately 20% of the variable cost of the process.  Such savings depend on the person being qualified to operate the machinery involved (front-end loader and truck).

The Stawell and Ararat facilities (each of 500 m3) would have slightly higher costs due to the lower throughput of those operations.  An overall cost of $12,000 per batch could be proposed for those sites.  An option would be to operate all three facilities in concert, with a single person (either an employee or contractor) engaged to manage the composting process.

b) Capital costs.

No machinery would be purchased, and existing plant could be hired from local councils or operators at commercial rates.  During the composting period, a front-end loader should be on-site, or at least be able to be rapidly deployed to the site for turning the compost.  Unless this machine is available at short notice, appropriate process controls could not be implemented with timeliness.

With this preface, the costs involved would be the site costs associated with establishing a facility.  Without detailed a detailed site survey, or specific site features noted, the costs listed below are only indicative of how much it would cost to develop a facility based on the design given in appendix 3.  Indicative costs are given in table 6 below.  These are based on a report by Biala (1998) (cited in Wlkinson et al. 1998) that described a composting facility development capable of handling 10,000 m3 of green waste per year, but adjusted by not using a gravel pad or erecting offices, workshops and weighbridges.
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The costs listed in table 6 are based on the main composting pad being earth, rather than gravel, and the open storage area for mature compost being on gravel.  If a gravel pad was used for composting, an additional 4,000 m3 of gravel would be required.  These costs are purely indicative and should be fully evaluated by a competent quantity surveyor before further consideration of development be considered.

A composting facility located at Stawell or Ararat could be costed against these figures, with a smaller composting table, reduced site works and roadways.  Based on the figures above, without recognising particular site features, a facility to compost 1,500 m3 of waste annually at those two sites would be around $150,000 each.  

Table 6:  Estimated site works and costs, Horsham facility.

	Item
	Description of works
	Quantity
	Rate
	Amount

	1
	Site purchase
	2 ha
	$10,000/ha
	20,000

	1
	Earthworks
	15,000 m3
	$3.5/m3
	52,500

	2
	Drainage


600 dia. mm culverts, 6 m


Agi drains


Open earth drain

	48 m

200 m

520 m
	$120/m

$7/m

$10/m
	5,760

1,400

5,200

	3
	Pavement/Roadways


sandstone base


gravel top course


Compost storage pad 
	3,000 m3 

1,000 m3

1,200 m3
	$20/m3

$35/m3

$20/m3
	60,000

35,000

24,000

	4
	Water supply


Pump and shed


Pipe 50 mm poly


Standpipes and connections
	Item

200 m

Item
	$8,500

$1.65/m

4,000
	8,500

330

4,000

	5
	Machinery store
	Item
	$20,000
	20,000

	6
	Chain mesh fencing
	400 m
	$70/m
	28,000

	7
	Green border
	400 m
	$10/m
	4,000

	8
	Signage
	Item
	$2,000
	2,000

	
	Subtotal
	
	
	270,690

	9
	Contingencies
	Item
	5%
	13,534

	10
	Survey, design, supervision
	Item
	7.5%
	20,301

	
	TOTALS
	
	
	$304,525


c) Annual costs

Based on the projected costings from tables 5 and 6, table 7 shows the annual operating costs for the Horsham facility.  This assumes that all hiring charges for machinery are inclusive of investment, depreciation and maintenance costs.  Table 7 also includes a 10% administration surcharge to cover the costs associated with hiring plant and accounting services to the project.  This administration charge is based on the estimate of the overheads for operating the Stawell and Ararat landfills (R. Milne, pers.comm.).
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Table 7:  Annual costs for the Horsham facility. 

	Costs
	Item
	Specifications
	Annual Cost

	Investments
	Construction/planning
	10% of table 6
	$30,453

	Maintenance
	Site only
	1% of table 6
	$3,045

	Depreciation
	Site only
	25 years
	$12,180

	Energy
	Pump
	Estimate
	$500

	Waste Disposal
	Topscreened materials and wastes
	5% of input materials
	$1,000

	Operating
	Composting costs
	Three batches at costs from table 5
	$102,588

	Administration
	On-costs
	10% of operating
	$10,259

	Total
	
	
	$160,025


Using table 7 as a basis, the cost per m3 of loose green waste treated (18,000 m3) is approximately $8.89, or $35.56 per m3 of chipped waste.  The cost of producing compost is $64.01 per m3.  Approximately 50% of the annual costs are operating costs, and the balance costs associated with maintenance, depreciation and investment costs.  It should also be noted that approximately 28% of the cost of operating the facility is involved in chipping or mulching the loose green waste prior to composting.  Alternative and cheaper means of size reduction would impact significantly on the operating costs of the facility.

d) Recoups

To offset the cost of composting, gate fees are presently charged at the Horsham transfer station, at approximately $5 per m3 of loose green waste delivered.  If half the green waste (9,000 m3) were delivered from residential self-haul, this would yield a significant recoup against the composting costs.  Under the current operating agreement, gate fees are not returned to the council and so are not really available to off-set the cost of green waste treatment and disposal.   If all the green waste used attracted a gate fee, even at a reduced cost of $3 per m3 of loose green waste, this recoup would become $54,000 against the composting cost.

An additional recoup could be gained by selling the compost, on-site at $8 per m3, a price that is consistent with the value developed in the agronomic evaluation.   The sale of 2,500 m3 would provide $12,500 income.  If a higher value market, such as into viticulture was proved, then the income would be increased.  Current estimates suggest that compost would be in the order of $15 per m3.

It is assumed that high N materials are provided at no net cost to the composting operation.  Table 8 summarises the financial position of the composting operation, and this is based on the information presented in tables 5, 6 and 7.
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Table 8:  Summary of costs and returns for the Horsham composting facility.

	
	Source
	Annual Cost

	Total annual cost
	Table 7 
	$160,025

	Less

	Gate fees
	$5/ m3 green waste
	$45,000

	Compost sales
	$8/ m3 compost
	$20,000

	Net annual cost
	$95,025

	Cost per m3 of loose green waste treated
	$10.56

	Cost per m3 of chipped waste treated
	$21.11

	Cost per m3 of compost produced
	$38.01


Conclusion 8:
The capital investment to establish the facility in Horsham would be approximately $300,000, with an annual operating budget of $100,000.  When the capital and investment costs are included, the disposal of loose green waste by composting would cost $10.56 per m3, or $38.01 per m3 of compost produced.  This cost has to be viewed against the current cost of disposal to landfill of green waste.

There are several adjustments that could be proposed that would impact on the profitability of the facility.  Even with no allowance for landfill diversion, there would be significant impacts if one or more of the following were to occur:

a) High value market proved – compost at $15 rather than $8.

b) Higher recoup of gate fees, from half at $5 per m3 of loose green waste to all at $3 m3 of loose green waste.

c) Cheaper chipping technology available.

It is difficult to estimate the cost for the Stawell and Ararat facilities, as the selection of appropriate sites is not so clear as at Horsham.  However, given that the annual and capital costs would – on a per m3 – be higher due to the lower throughput of greenwaste and output of compost.  Based on the adjustments mention, the costs per cubic metre of green waste could be 25% higher than for the Horsham facility.

There is also an issue as to whether the project should be let to tender by the councils involved.  It is clear that the production of compost for sale is a barely profitable business in its own right.  However, when linked to a waste management strategy and appropriate costs for alternative disposal methods are considered, the proposal become feasible.  It is more an issue of policy than economics as to whether the council should operate the composting facility or whether a private operator should be sought to contract the operation.  For a contractor, it is thought that the key issues would be supply security for access to green waste, sourcing of gate fees and linking this facility to a regional waste reduction strategy.  The facility developed should be considered as a waste diversion project rather than a compost production project, as the latter is not viable at the price indicated for compost sales.
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Alternative strategies for dealing with green wastes.

The diversion of 30% of current green wastes away from landfill from 1998 to 2001 is an explicit policy of Ecorecycle (Coles and Chaplin 1998).  To achieve this outcome, projects such as this pilot operation have been funded.  The clear intent of the initiatives by Ecorecycle are to increase composting infrastructure and to facilitate market expansion of composted materials.  The latter is to be done by market research, technical services and increasing awareness.  Against that policy background, there are few options open to Regional Waste Management Groups.  Some of these are:

1. Continue the current practice in Horsham of chipping and stockpiling the materials seeking spot markets for the disposal of mulch.  As a landscaping material, chipped mulch does not meeting AS4454.  While low cost, stockpiling does not provide a real disposal option as additional materials come on stream.  In the short term, this may be a viable option where the mulch has some significant use (such as landfill rehabilitation), but it would seem unlikely that a sustainable market could be proved for the volumes of mulch identified in the waste audit (as evidenced by the stockpile at Horsham).

2. Disposal of green waste to landfill.  A full cost needs to be taken for this strategy, which has been variously estimated at $26 per m3 to local councils.  This includes receival, sorting, transfer, dumping charges and some capital costs associate with securing landfill site.  In the future, landfill sites will become more difficult to find and so disposal costs will increase.  The Victorian State government, through Ecorecycle Victoria, is also actively seeking ways to divert materials away from landfill.

3. Burn the green waste.  This is not an acceptable strategy for dealing with these materials. 

4. Promote home composting of green waste in collaboration with a waste reduction strategy.  Ecorecycle is already addressing both these options on a statewide scale.  However, it would seem unlikely that all green waste would be diverted from landfill.

Given the terms of reference of this report, composting of municipal green waste would appear to be a viable option to divert the materials away from landfill.  
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Areas for further investigation.

This report identified several areas where further work could be commissioned.  It was felt that these areas were significantly outside the brief of this evaluation.  Despite that, the success of a regional waste management program, or the development of the composting facility could be enhanced by pursuing these areas. In very brief summary, these areas are:

1. Reaffirm the organic waste streams, as some data are missing from the earlier waste audit.

2. Clearly establish the cost of disposing of green waste into landfill.

3. More detailed work on the role of soil organic ammendants on soil sodicity, to more rigorously define responsive soils.  This will more clearly identify the value of composted green organics to landholders.

4. Soil hydrology studies made on the Burnt Creek site to assess the impact of accessions to groundwater of leachate.

5. Desert Fringe WMG to initiate a home composting program

6. Desert Fringe WMG to negotiate green waste treatment with existing compost operators.

7. Further work to more closely specify the needs of wine grape producers in the Ararat and Northern Grampians regions.

8. There is potential to further develop the use of composted grape marc as a soil mulch and fertilizer for vines.

9. More alternatives need to be developed for Ararat.

10. Waste from the Arisa plant is required to be critically evaluated as to its suitability as an input into the composting process.

11. If Arisa will go ahead, the operation will need to gear to 10,000 m3 capacity.

12. Negotiations initiated between Northern Grampians Council and Stawell abattoirs towards developing a shared composting site adjacent to the abattoirs.

13. Investigations should be initiated into alternative methods to using an environmulcher for the size reduction of green waste.

14. Negotiate a waste disposal contract with VicGrain for the disposal of grain waste from their local receival sites, to ensure supply security for the high 
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N materials to be used in composting.  The price would need to be delivered to the composting site.

15. Consideration given to implementing seasonal green waste collections in the major regional centres.

16. Develop a contract brief to outsource the composting process.

17. More detailed proposal developed for the composting operator to obtain access to a MISU for use in this composting process.

2.26

References:

Basil, D. (1999).  “Composting project report”  (Pinegro products, Victoria.)  23 pp.

Biala, J and Wynen, E. (1999).  “Is there a market for compost in agriculture?”  International Composting Conference, Presenters Notes.  (RMIT University, Melbourne).

Buckerfield, J.C. (1998).  “Composted ‘Green Organics’ for water conservation and weed control.” International Composting Conference, Presenters Notes.  (RMIT University, Melbourne).

Coles, I. and Chaplin, L. (1998),  “A strategic view of composting in Victoria”.   International Composting Conference, Presenters Notes.  (RMIT University, Melbourne).

Davies, S. (1997).  “Ten Commandments of Compost Risk Management”, Compost 97 – “Green Putrescible waste management beyond 2000”, Griffith University, Brisbane (Centre for Integrated Environmental Protection, Griffith University).

Deni Greene Consulting Services (1999).  “Audit of Green Organics Practice”. EcoRecycle Victoria.

EPA Victoria, (1996).  “EPA environmental guidelines for composting and other organic recycling facilities”,  Best Practice Environmental Management Series, Publication 508, June 1996, Environment Protection Authority, Victoria.

GHD (1995),  “Waste Minimisation strategy for Metropolitan Melbourne”  

Hood, C.  (1999a).  “Organics into Agriculture – a survey of organic waste materials produced in the Calder, Northern Grampians and Desert Fringe Waste Management Group areas”  (Wimmera Worms and Casts, Horsham).  22 pp.

Hood, C. (1999b).  “Vermicast production report”,  (Wimmera Worms and Casts, Horsham).  13 pp.

Morks, P. (1998). “Development of (Organic) waste processing in the Netherlands.”  International Composting Conference, Presenters Notes.  (RMIT University, Melbourne). 

Länger, B. (1998).  “Large scale composting facilities – a critical review of design parameters”  International Composting Conference, Presenters Notes.  (RMIT University, Melbourne). 

Norton, R. M. (2000).  “Field evaluation of composted green organics”.  (Longerenong College, The University of Melbourne).  18pp.

2.27

Stewart, G. (1998).  ”Challenges in establishing a regional green organics composting facility.”  International Composting Conference, Presenters Notes.  (RMIT University, Melbourne).

Walk, R. (1998).  “Large scale organics processing in New Zealand”.  International Composting Conference, Presenters Notes.  (RMIT University, Melbourne).

Wilkinson, K., Tymms, S., Tee, E. and Hood, V. (1998).  “Achieving best practice in composting through process control.”  International Composting Conference, Presenters Notes.  (RMIT University, Melbourne).

2.28

Appendix 1.
Cost of Producing Compost in the Trial

Operational Details – Windrow Composting:

The details below are taken from the project conducted by PineGro at Horsham.  This project used green waste and various supplements, and was carried out at the Horsham Rural City Council worksite near the transfer station.  Approximately 650 m3 of chipped green waste was used in the project, along with various high N supplements – about 20% or 120 m3 of supplements.  No costs are included for the high N supplements.  The chipped green waste was derived from about 2,600 m3 of loose green waste and yielded 430 m3 of compost.  This amounts to a yield of 56% - or rounded to about 60%.  These figures have been taken from the diary of operations kept by Chris Hood during the composting component of the project.

Equipment Costs and work rates:

Truck plus Operator
$36/h

Loader plus operator
$47/h

Tanker plus operator
$42/h

Enviromulcher
$10/ m3

Toro Tub Grinder
$13.70/ m3
($118/h plus loader and operator plus transport)

Processes used, time taken and approximate costs:

a) Size reduction – to achieve rapid composting, size reduction is desirable.  In this project, approximately 60% of the green waste used was ground through an Enviromulch horizontal feed mulcher.  The mulched material (approximately 360 m3) cost $10 per cubic meter. Two hundred cubic meters of green waste were tub ground over two days, and costs include the hire of the grinder ($118/hour) and transport to the site ($100).  A loader was also required for the same period of time (16 hours @ $47/h).


Cost for size reduction
$6,356

b) Transport – from the transfer station to the composting site.  Approximately 650 m3, or 60 truckloads at one hour per load.  Also requires a loader for the same period of time to load the trucks.


Cost for loading and transport
$3,320

c) Blending and windrow construction – additional materials are then added, at appropriate inclusion rates.  Blended materials were then placed into windrows, which were built approximately 2.5 m high, 4 m wide and 25 m long (approximately 125 m3 per windrow).  The height is limited by the requirement for passive aeration of the feedstock during composting.  All this work was done using a front-end loader.  This took approximately 32 hours at $47 per hours (includes labour).


Cost for windrow construction and blending
$1,504
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d) Turning - In this project, the windrows were turned seven times between February 18 and April 24.  Each windrow took approximately 1 hour to turn with a front-end loader.


Cost for turning
$1974

e) Monitoring – each week samples were taken for temperature, pH and moisture content.  Subsamples were sent to PineGro for more detail analyses.  This took approximately 3 hours per week.


Cost for monitoring
$600

f) Watering – in response to the monitoring, windrows were watered.  This was a major cost for this project as most of the water was carted in by tanker and approximately 420 kl of water was applied to the composting windrows.  The water was valued at $0.80 per kl.  Transport costs amounted to $4500 for the project.


Cost for water and cartage
$4,850

g) Screening – at the conclusion of the composting period, the material was screened.  The screen was hired at a cost of $140 per day and a front-end loader ($52 per hour) was needed to service the screen.  The time taken to screen the material was extremely long (10 days).  As a consequence, the data collected for this field should be considered as indicative of true cost.


Costs for screening
$8,410

Total Cost 
$27,014

Cost per m3 of loose green waste treated (2,600 m3)
$10.39

Cost per m3 of chipped green waste treated (650 m3)
$41.56

Cost per m3 of compost produced (430 m3)
$62.82
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Appendix 2:  Suggested cost breakdown for Green Organics Compost production:

The figures in appendix 1 are somewhat unrealistic as they were based on a pilot program and included several areas where extra costs were incurred.  This estimate is presented in a similar fashion, but uses figures proposed from work rates and practices more akin to an operation facility.

The inputs for this facility per batch of compost produced are 1,500 m3 of chipped green organics plus 400 m3 of either grain waste or piggery litter.  Again, this amount of chipped green waste would have been delivered as 6,000 m3 of garden waste.  The former is collected at the transfer station, mulched, then transported by road to the Burnt Creek site.  The latter is trucked from either Murtoa or GreGre as appropriate.  Composting is as per the process control systems described in the text, producing approximately 1,200 m3 of compost (60% yield).  

Equipment Costs and work rates:

Truck plus Operator
$36/h

Loader (1.6 m bucket) plus operator
$47/h

Tanker plus operator
$42/h

Enviromulcher
$10/ m3

MISU Bucket Screen
$2/ m3 , 100 m3 per hour.

Processes used, time taken and approximate costs:

a) Size reduction – grinding through an Enviromulcher horizontal feed mulcher.  The material was mulched for a cost of $10 per m3. 


Cost for size reduction
$15,000

b) Transport costs – the material mulched at the transfer station would need to be trucked to the composting site.  This could take as many as 100 loads with short haul distances of 6 km, and taking 100 hours at $36/h including labour.  Loading is also required for the same period of time.


Cost for chipped mulch loading and transport
$8,300

c) Blending and windrow construction – additional materials are then added, at appropriate inclusion rates.  Blended materials were then placed into windrows, which were built approximately 2.5 m high, 4 m wide and 100 m long (approximately 500 m3 per windrow).  The height is limited by the requirement for passive aeration of the feedstock during composting.  All this work was done using a front-end loader.  This would take approximately 16 hours at $47 per hour (includes labour).


Cost for windrow construction and blending
$752

d) Turning - In this project, the windrows would be turned twice weekly in the first three weeks, then once per week for the next eight weeks.  Using a 1.6 m
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 bucket, turning should take approximately 3 hours per turn, at $47 per hour (includes labour).


Cost for turning
$1974

e) Monitoring – Twice weekly monitoring of the windrows for temperature, pH and moisture content.  At the conclusion of composting, a set of samples would be sent to Collex Laboratories for analyses.  It is expected that this would take about 2 hours per week on average over the thirteen weeks, with labour at $25 per hour.


Cost for monitoring
$650


Costs for compost tests
$200

f) Watering – based on the pilot, approximately 1500 kl of water would be needed for composting each batch.  This would be applied by hoses or a sprinkler system from either a reticulated supply or from pumped recycled water.  It is estimated that application would require approximately 4 hours per week.


Cost for water @ $0.80/kl
$1200


Labour costs @ $25/h
$1300

g) Screening – rather than use a trommel screen or similar, it is proposed that a MISU (mobile integrated screening unit) be used to screen material following composting.  A recent trial using compost in Horsham showed a workrate approaching 100 m3 per hour.  The GRWMG is considering purchasing such a screen ($35,000) for hire to group members at (say) $2 per m3.  This requires a front-end loader and operator.


Costs for screening (1000 m3)
$2,000


Cost for labour and front-end loader (20 h)
$940

h) Load out – compost would be provided loaded at the site to purchasers, which would mean an additional load out cost.  This is difficult to estimate but could take as long as 40 hours (depending on the size of trucks loaded) for a front-end loader and operator.


Costs for load out (1000 m3)
$1,880

Total Cost 
$34,196

Cost per m3 of loose green waste treated (6,000 m3) 
$5.69

Cost per m3 of green waste treated (1,500 m3)
$22.79

Cost per m3 of compost produced (1,000 m3)
$34.19
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Appendix 3.
Suggested site plan for regional composting facility.

Area required = approx 1.4 ha.

Chain mesh fence surrounds, green border, then gravel access road and drain.  Slope on site giving drainage to the south east corner, to a dam.  Pump shed on drainage line to pump dam water to composting pad and also for washdown at machinery store.

Mulch stockpile area = 20 m x 60 m

Compost pad and curing pad = 50 m x 80 m

Compost storage = 20 m x 60 m.

Farm shed for machinery – 15 m x 20 m

Pumpshed.
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Self Haul Green waste


9,000 m3





Council generated green waste – 9,000 m3





Loose Green Waste


18,000 m3





Grain waste


500 m3





Chipped Green Waste  4,500 m3





Piggery litter


500 m3





Saleyard waste


500 m3





Blended Compost Windrows


5,000 m3





Compost


3,000 m3





Screened Compost


2,500 m3





Topscreened Materials


500 m3
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