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2 	Seminar: Waste Management in the 1990s 

Application of the National Solid Waste 
Classification System to NSW Waste Database 

SJ Moore, B Kung, S Tu 	P Toong 
	

B van den Broek 

University of NSW 	 Environment Protection 	Waste Recycling & Processing 
Officer, EPA 	 Service of NSW 

The opinions expressed in this paper are those of the authors, 	In addition to these documents, a series of policies de- 
not necessarily those of the EPA. 	 veloped by the Ecologically Sustainable Development 

consultation process in Australia, and Australia's par-
ticipation in the development of Agenda 21 (UNCED, 

Summary 	 1992) will require the establishment of national waste 

The background to and need for a National Waste 	
monitoring and database systems. 

 
Database are outlined as an introduction to the objec-
tives of the Classification System. The National Waste 
Database includes the establishment of a National 
Waste Classification system, a standard sampling and 
analysis protocol, and a computer database for storage 
of information on the generation of waste in Australia. 
The first stage of the project, to establish a draft uni-
form National Solid Waste Classification System, is es-
sentially complete and is described in this paper. The 
application of the National System to NSW is also de-
scribed. The draft Classification System will now be 
trialled until January 1994, at which time the com-
ments of users will be taken into account in proposing 
the final National Classification System. 

Introduction 

Waste Policies 

A series of waste policies at the Commonwealth and 
State levels have been announced or are currently 
being developed through a process of discussion pa-
pers and public submissions. These have been de-
scribed in an associated paper (Moore et al, 1993) and 
in summary include: 

the National Waste Minimisation and Recycling 

Strategy (CEPA, 1992) 

the National Kerbside Recycling Strategy (1992) 

the Intergovernmental Agreement on the Environ-
ment (February 1992) signed by Commonwealth, 
State and Local Government clarifies their roles 
and responsibilities and provides a mechanism for 
a co-operative national approach to the environ-
ment. Included in the Agreement is the require-
ment to measure impacts associated with 
hazardous wastes and the re-use and recycling of 
used materials. 

the ANZECC National Packaging Guidelines (July 

1991) 

Project Aim and Objectives 

An examination of the current state of waste data col-
lection and reporting in Australia (CRC WMPC, 1992) 
has highlighted how inadequate current systems are in 
meeting the demands placed on them by new and de-
veloping waste policies. There is an urgent need to de-
velop uniform methods of classification, data 
collection and storage so that the target setting and 
monitoring demands of these waste policies can be met. 

The aim of the project is to establish a database on 
waste generation in Australia which can be used by 
State and Commonwealth environmental and waste 
management agencies, and other interested or-
ganisations to set and monitor the achievement of na-
tional waste minimisation targets. 

To achieve this aim, the following objectives will need 

to be met: 

review and establish nationally agreed classifica-

tion systems for various groups 

establish a protocol for sampling and characteris-
ing urban solid wastes 

establish a National Waste Generation Database to 
provide fundamental information on the genera-
tion of different types of waste by region and in re-
lation to relevant parameters 

This paper reports on progress to date on the first objec-
tive to establish a uniform National Solid Waste Classifi-
cation System, and shows how this system will be 
implemented in NSW. Details of the National Waste 
Database project as a whole are described by the authors 
in an associated conference paper (Moore et al, 1993). 

Solid Waste Classification Systems 

The solid waste classification consists of two separate 
components: a waste stream classification system to de-
scribe the daily arisings of waste streams from differ-
ent sources, and a waste component classification 
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system to describe the material components of any par-
ticular waste stream as determined by waste composi-
tion surveys. The proposed National Solid Waste 
Classification System is outlined in the remainder of 
this section. 

Solid Waste Streams 

The solid waste stream classification is composed of 
five fields, each describing a separate attribute of solid 
waste streams, as indicated in Table 1. Each of these at-
tributes is now described in turn. 

The waste disposal routes (see Table 1) include: 

recycling; including kerbside recycling, MRF re-
cycling and direct recycling arrangements be-
tween the generator of the waste and the 
consumer of the material 

composting 

incineration 

landfill 

on-site, including landfill on the site of the generator 

The waste streams are categorised according to the 
principal origin of the waste, as shown in Table 1, 
namely: 

Urban Solid Wastes 

municipal waste: wastes arising from domestic 
premises and Council activities largely associated 
with servicing residential areas, such as street 
sweepings, street tree lopping, parks and gardens, 
and litter bins 

commercial and industrial: wastes arising from insti-
tutional, commercial, industrial activities (non-
hazardous) and being disposed of to facilities 
owned by urban authorities 

building and demolition: wastes arising from demoli-
tion and building activities, including Council 
building and road works activities 

On-site Disposal of Solid Wastes 

These are non-hazardous wastes arising from mining, 
agricultural, mineral processing and power station ac-
tivities, and which are disposed of to mono-fills (a!- 

Table 1 

Draft Solid Waste Classification - Waste Streams 

Proc/Disposal 	Waste Stream 
Route 

1 	Recycling 	A: Municipal Waste 

2 Composting 

3 	Incineration 

4 Landfill 

5 	On-site 	B: Comm. & md. 

o 	All, weighbridge 

1 	Cars, station wagons 

2 	Utes. P/vans, sgl axle trailers 

3 	Large utes, multiple axle trailers 

4 	Open trucks, gross wt <5t 

5 	Open trucks, 5t<Gr wt <12t 

6 	Open trucks, gross wt >12t 

7 	Compactors, bins <8m3  

8 	Compactors, bins 8-12m3  

9 	Compactors, bins 19-32m3  

10 Compactors, bins 19-32m3  

11 Compactors, bins >32m3  

12 Other 

Sub-stream 2 
Measurement/Transport 	 Sub-stream 3 
mode 	 Material composition 

Sub-stream 1 
Source 

1 	Domestic waste 

2 	Other domestic 

3 	Other council 

O Unknown 

A Agriculture 

B Mining 

C Manufacturing 

D 	Electricity, gas & water 

F 	Wholesale & retail trade 

G 	Transport & storage 

HIJ Services sectçr 

K 	Community services (hlth,ed) 

L 	Recreation, tourism 

0 Mixed 

1 Paper/cardboard 

2 Food/kitchen 

3 Garden 

4.1 Wood 

4.2 Trees > 150 mm dia 

5 Tyres 

6 Glass 

7 Plastic 

8.1 Ferrous - mixed 

8.2 Ferrous - cars 

9.1 Special - other 

9.2 Special - sewage sldg 

9.3 Special - dusty waste 

9.4 Putrescible/Organic (K) 

9.5 Asbestos (N220) 

9.6 Clinical & Pharm. (R) 

10 Clean 

10.1 Bricks 

10.2 Concrete 

10.3 Carpet 

10.4 Plaster board 

10.5 Non-ferrous - Al 

10.6 Non-ferrous - other 

10.7 Ceramics 

10.8 Clean excavated mat'l 

11 Other segregated 

C: 	Building & Demo. 	X 	Waste processing facility 
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though mixed waste fills are often encountered) often 
on the site of the waste generator. 

In order to provide a more detailed description of 
these major waste streams, a series of sub-streams has 
been defined, Table 1, to provide additional informa-
tion on the aspects described below. These sub-
streams will be used either in full when intensive 
surveys (lasting one day to one week) are undertaken, 
or selectively on a continual basis to suit local regional 
needs. The decision on which sub-streams to use, and 
the frequency of intensive gatehouse surveys, will re-
main with the local authority. 

Sub-stream 1: Source This provides a more de-
tailed description of the waste generation source. 
For municipal waste, domestic waste refers to that 

waste put out by households in a range of bin 
sizes (55 - 240 L bins); other domestic includes large 

packaging that cannot fit into the domestic waste 
bin, clean-up waste, garden waste, and disused 
furniture; other council waste includes street sweep-

ings, litter bin contents and street tree loppings. 

Sub-stream 2: Transport Mode Landfills not 
equipped with weighbridges and required to esti-
mate through-put often do so through the use of 
vehicle counts applied to average weight of waste 
for each class of vehicle. The categories suggested 
have been taken from typical vehicle classes. 

Sub-stream 3: Material Composition Some materi-

als such as garden waste and timber pallets are 
often segregated when they arrive at the landfill 
because of the nature of the waste generation activ-
ity. This segregation of waste is likely to increase, 
and to be extended to other wastes. This field en-
ables data on these segregated streams to be en-
tered into the National Waste Database (the data 
will already be collected for the purpose of sepa-
rate charging). 

A supporting manual will provide guidance of the use 
of the waste stream classification system, including ex-
amples. Each State will be developing a system which 
is derived from the national system, tailored to meet 
local needs. The system to be adopted in NSW is out-

lined in NSW Waste Database below. 

Waste Composition 

Currently there are no regulations to require, or incen-
tives to encourage, the conduct of waste composition 
studies by the owners and managers of solid waste. 
Councils, waste authorities, industry associations and 
EPAs are undertaking these studies for their own bene-
fit in terms of investigating the feasibility of material 

recovery systems and monitoring the changes in waste 
composition over time. In most cases there is little 
commercially confidential information involved, and it 
is hoped that most organisations undertaking these 
studies will conduct them in a manner that is consis-
tent with the national system and will then forward 
data on to the National Waste Database. 

Waste composition should be expressed as: 

Material type and material detail as a percentage 
of the whole waste sample (and/or individual 
weights), with the weight of waste sample and 
number of samples analysed stated. Information 
on variance about the mean should also be sup-

plied. 

Density of material type and material detail. De-
velopment of standard methods of measuring den-
sity is currently underway and will be 
documented in an accompanying manual. 

The Waste Composition Classification 
System 
Material type and material detail and associated sub-
categories are listed in Table 2. (P) indicates the mate-

rial detail is a packaging-derived waste. The waste 
composition classification system has been designed to 

be applied to all three major urban solid waste 
streams, not just the municipal waste stream. 

The three fields of material type, material detail and mate-

rial detail sub-category I have been designed to satisfy 

the needs of the National Waste Minimisation Strategy 
and related documents at the Commonwealth and 
State level. Material detail sub-category 2, as yet unde-

fined, will not be a formal part of the National Classifi-
cation System but will be developed to suit 
regional-specific needs and project-specific needs by re-
gional Authorities. Suggestions on alternatives for spe-
cific needs (eg. incineration, composting, recycling etc.) 
are being developed in a manual providing guidance 
on the conduct of waste composition studies. This 
manual will include guidance on sampling, equipment 
and OH & S procedures. 

NSW Waste Database 

Existing Waste Generation Data 

In connection with implementation of the Section 29 

Levy under the Waste Disposal Act, systematic collec-

tion of waste statistics has been carried out over the 
past two decades in the Sydney metropolitan region. 
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Table 2 

Draft Solid Waste Classification System - Waste Composition 

Material Type Material Detail Material Detail Material Detail 
Sub-Category 1 Sub-Category 2 

Paper Newspaper 
Magazine 
Misc. Packaging(P) 
Corrugated cardboard(P) 
Package board(P) 
Liquid Paper Containers(P) Further sub categories can be developed 
Disposable paper product to Suit local needs and the purpose of the 

Printing & writing paper (mci. books) waste composition study. For example, 

Composite, mostly paper glass non-deposit containers can be 
further Split into colours if that is important Organic Compostable 	Food / Kitchen 

Garden to the use that the composition study will 

Other Putrescible be put: paper can be sorted into contam-
inated and non-contaminated, depending Other Organic 	 Wood 	 furniture 

packaging, offcuts on the reuse options being investigated 

Textile/rags (eg use of paper for pulping, hydromuich 

Leather or composting will have a different 

Rubber lootware definition of contaminated) 
tyres, tubes 

Oils engine, lubricating 
cooking oil 

Glass 	 Packaging glass/containers 	Deposit / refillable 
Nondep./CuIiet 

Misc/other glass Plate glass 
Other glass 

Plastic 	 1 PET 	 Package 
Non-package 

2 HDPE Package 
Non-package 

3 PVC Package 
Non-package 

4 LDPE Package 
Non-package 

5 Polypropylene Package 
Non-package 

6 Polystyrene Package 
Non-package 

7 Other Foams - PU 
Foams - other 
Film 
Other 

8 Composite, mostly plastic 
Ferrous 	 Steel packaging 	 Cans 

other packaging 
other 	 white goods 

other appliances 
other 

Composite, mostly ferrous 	car bodies 
other 

Nonferrous 	 Aluminium 	 Cans 
other packaging 
composites 

Other 	 copper 
other 

Composite, mostly non-ferrous, non aluminium 
Household hazardous 	Paint 

Fluorescent globes 
Dry cell batteries 
Car batteries 
H'hold chemicals 	 pharmaceuticals 

other hhold chemicals 
Others 	 Ceramics 

Dust/ dirt/ rock/inert 
Ash 
Special 	 asbestos 

pathogenic, infectious  
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This information has been widely quoted by waste in-
dustries and still remains one of the most reliable 
waste statistical databases in Australia. The waste 
stream classification used in the existing data is com-
patible with the proposed National Classification Sys-
tem and ctnforms to the preferred minimum data 
reporting to the National Waste Database. However, 
availability of the data is limited to the Sydney region 
only and currently there is no legislative or regulatory 
framework for data collection on a consistent and sys-
tematic basis outside the Sydney metropolitan waste 
disposal region. 

Establishment of NSW Waste Database 

With the formation of the EPA, there is a need to ex-
tend the statistical data coverage to the whole of NSW. 
Though the existing data format conforms to the mini-
mum National Waste Database reporting require-
ments, it lacks essential fundamental information to 

deal with the increasingly complex waste management 
task in NSW. An extensive statistical base with a com-
prehensive classification system is needed for better 
understanding of waste generation. The establishment 
of the NSW Waste Database will both satisfy the EPA's 
obligation to both corporate and National Database re-
porting and support the long-term strategic direction 
in waste management. 

Application of Classification System in NSW 
Waste Database 

The proposed NSW Waste Database Classification Sys-
tem will be structured along the lines prescribed in the 
draft National Classification System. For the NSW 
Waste Database, an additional field is used to allocate 
the origin of municipal waste to individual local gov-
ernment areas generating the waste. This feature is 
particularly important in a situation where a number 
of councils are sharing a regional facility. Allocation of 
waste quantities to individual councils allows analysis 
using relevant demographic, social and economic pa-
rameters. Also, it has the capability of being used for 
related analysis such as the monitoring of kerbside re-
cycling. The ultimate aim of the NSW database is to 
gather data relative to the production, transport and han-
dling, re-use/processing and disposal aspects of waste 
to inform policy making and to assist in targeting re-
form and programs. 

Conclusions 

The establishment of a uniform national waste classifi-
cation for solid waste is an essential first step in setting 
and monitoring national waste minimisation targets. 
A draft system for solid waste has been presented in 
this paper and it will now be trialled for a period of 12 
months. Feedback from users will form the basis of 
preparing the final version in July 1994. 

The other objectives of the National Waste Database 
can now be addressed and their implementation will 
lead to a substantial improvement in the understand-
ing of waste generation and the impact of various poli-
cies aimed at minimising wastes. The National Waste 
Database should be seen as a foundation on which to 
build policy-oriented databases at State level. 
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The Recycle Maroochy Program 

J Kleinschmidt 
	

D McNicoII 

Chief Environmental Health Officer 
	

Environment Officer 
Maroochy Council 
	

Maroochy Council 

Refuse rate $97 pa (includes recycling) 

Participation 95% 

Rates Rebate $375,000 92/93 

Yield 3580.5 tonnes 

Income $415,464 

Expenses $371,848 

Return $43,616 

Council 50% $21,808 

Introduction 

After three years of careful planning and one year of 
operation, Recycle Maroochy hereby stakes its claim to 
the title of the most effective recycling program in 
Australia. 

Recycle Maroochy has used state-of-the-art bin recogni-
tion technology to monitor accurately the success of 
the program and, more importantly, to provide a fi-
nancial reward to residents who recycle (a world first). 

This paper will provide an overview of the Recycle 

Maroochy Program and delegates are invited to contact 
the authors, Mr John Kleinschmidt on (074) 418 273 or 
Mr David McNicolI on (074) 418 275 for further details 
on any point. 

Enquiries relating to the technical aspects of the bin rec-
ognition system should be directed to Mr Chester 
Lenard, Australian Manager, TIRIS (08) 255 2066. 

Contractual enquiries relating to the collection and 
sorting of materials by Cleanaway, on behalf of 
Maroochy Council, should be directed to Mr A Baggio, 
Area Manager, Central Branch, Cleanaway 
Queensland (07) 205 2633. 

Recycle Maroochy 

Recycle Maroochy is a sub-program within Council's 
waste management program and consists of: 

kerbside recycling 

waste minimisation 

composting, mulching, woodchipipng, etc 

This paper concentrates on the kerbside recycling service. 

Recycle Maroochy's Kerbside Service 

Residents have each been provided with a second 
240 L dark green wheeled bin with a gold lid (hope-
fully these will become Australian recycling bin col-
ours). All glass, steel cans, aluminium, HDPE and PET 
plastics and ice-cream containers are separated by the 
householders from their normal waste stream into the 
recycling bin. 

Council's contractor, Cleanaway, collects the bins fort-
nightly and transports the material to a Materials Re-
covery Facility (MRF) at Nambour. The collected 
materials are sorted over a system of conveyors, into 
storage hoppers, from which they are compacted and 
baled and later transported to markets in Brisbane. 

Why is the Recycle Maroochy 
Scheme Innovative? 

. 	240 L dual bin system 

. 	SOLO collection vehicle (single operator) 

passive transponder (microchip technology) 

rates rebate for participants 

risk sharing between contractor and Council 

shared capital outlay for establishment 

240 L Dual Bin System 

Local Authorities in the southern states of Australia 
have been recycling for many years. Results have 
shown relatively low participation and less than satis-
factory yields. Schemes have generally used cardboard 
cartons, plastic crates, bags or other means of storage 
and sorting has largely been done at the kerbside by 
private enterprise. 

In order to determine the most efficient collection system, 
Maroochy researched the activities of the southern 
states, the extensive recycling programs under the Re-

cycling America banner and leading programs in 
Germany. The most acceptable and convenient system 
for residents was a mobile bin. Maroochy chose a 240 L 
bin to enable additional recyclables to be included as 
and when markets became available. 

SOLO Collection Vehicles 

The single operator loaded operation has been utilised 

in recent years for garbage collection and has been in- 
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strumental in significantly reducing collection costs. 
In 1990, SOLO collection was introduced in Maroochy 
and our service costs fell from $1.52 to $0.72. 

These reductions have enabled funds to be generated 
for the implementation of Recycle Maroochy. The refuse 
rate for 1993-94 includes a weekly 240 L garbage ser-
vice and a fortnightly 240 L recycling service for $97 pa 

The vehicles used for the recycling service are top-
loading non-compaction vehicles. 

Passive Transponder (microchip) 

Prior to Recycle Maroochy, nowhere in Australia had a 
system that provided accurate data on service collec-
tions and identified the frequency of participation by 
separate households in a recycling program been used. 

The search for this technology delayed the introduc-
tion of Recycle Maroochy for more than a year but it has 
been since proven to be a productive and worthwhile 
wait. The passive transponder is activated by a signal 
from the transmitter in the collection vehicle and then 
transmits a unique ten-digit code to the on-board 
reader on the vehicle. Data from the reader is down-
loaded at the MRF to a computer that matches the bin 
number with the property number. This process pro-
vides accurate data on the participation rate of any 
household in the scheme which in turn allows a rebate 
to be offered. 

Transponders have a wider use with some modifica-
tion. They could allow a payment by weight service 
for garbage or payment for service provided by a con-
tractor. 

Rate Rebate 

Council did not desire to make the recycling service 
compulsory and yet the most important ingredient in 
successful recycling is maximum participation and 
yield. The rate rebate system was devised to effectively 
reduce the garbage service costs for those who recycle 
at the expense of those who do not. The cost of the re-
bate - $376,000 is covered as part of the garbage 
rate. Despite high numbers of holiday houses and re-
tirees on the Sunshine Coast, our participation rate on 
each day of collection is about 80%. The following lev-
els of rate rebates for recycling are offered: 

$20 rebate for 20+ collections 

$15 rebate for 15-20 collections 

$10 rebate for 10-15 collections 

The rate rebate is a example of the user-pays system in 
action. 

Contract Arrangements 

Council negotiated the introduction of the recycling 
program under provisions of the head contract for the 
garbage collection tender in 1990. 

Council's negotiations were directed at achieving the 
lowest possible cost for the program and to achieve 
that it was considered necessary to involve the contrac-
tor in not only the conduct of the scheme or its promo-
tion, but also its viability. Council agreed on a three 
part costing for the system: 

cost of collection of materials @ 21c per premises 
per week 

cost of recycling containers @ 27.7c per premises 
per week with no rise and fall 

sorting and sale of material collected (to pay for 
itself or return a dividend to contractor and 

Council) 

It is the third element of the costing that is innovative. 
Council and Cleanaway arrived at a reasonable price 

for service arrangement that would guarantee the on-
going operation of the MRF. If yield from the scheme 
was higher than anticipated and price achieved for the 
sale of recyclables exceeded budget, then Council and 
Cleanaway would share those profits equally. 

Conversely, if the result was less than the agreed rea-
sonable cost then both parties share the loss on a 50-50 
basis. 

This arrangement has guaranteed constant involve-
ment in promotion of the scheme, efficiency in collec-
tion and pursuit of the highest price available for sale 
of materials, by both parties. 

The first year of operation has returned $415,464 with 
operational costs $371,848. Total Profit = $43,616. 
($21,808 for Council and $21,808 for Cleanaway). 

Capital Works 

To achieve a low collection cost, Council negotiated to 
provide and fund the MRF and required equipment. 
This cost was in the order of $500,000 and was fi-
nanced entirely from the contract savings gained 
through the introduction of the SOLO garbage contract 
in 1990. 

Council has the added benefit of owning all of the facil-
ities and will be able to make them available to the 
same or a new contractor when the current garbage 
collection contract expires in the year 2000. 

Publicity 

Council formed a recycling implementation steering 
committee and invited representatives from the local 
newspaper (the Sunshine Coast Daily) and radio station 
4SS to sit on that committee as a member. The balance 
of the committee was made up of elected representa-
tives, Council staff, Cleanaway and community repre-
sentatives. This committee made decisions on 
promotion as well as operating details and contributed 

much to the success of Recycle Maroochy. 

At the outset, it was decided that no big name would be 

used in the promotion. Rather, the emphasis would be 
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on local people supporting the program. Three 
wheelie-bin creatures were made and they were taken 
to various public events by staff and used to dissemi-
nate pamphlets and the like. 

Radio 4SS compiled a number of radio advertisements 
that were mostly played as a community service an-
nouncement. These were extremely effective for the 
radio audience. 

The Sunshine Coast Daily provided a number of news 
articles, significant editorial comment and a variety of 
other advertisements. The newspaper produced a 
Maroochy Recycling Guide that not only explained de-
tails of the scheme but also what happens to each of 
the products collected. The guide has become a valu-
able educational resource for visitors and for our 
school children. Copies of the Maroochy Recycle Guide 

are available from the authors upon request. 

Council produced a number of pamphlets that were 
distributed with rate notices before the scheme com-
menced and these were turned into news sheets and 
sent with rate notices after the scheme commenced to 
advise residents of the results and to encourage further 
participation. 

The public relations campaign was very effective and 
cost Council less than $30,000, thanks to the valued 
support of the recycling industry and our local media. 

How Successful is Recycle Maroochy? 

The success of the program can be measured simply: 

The average presentation rate is 78.7% per collec-
tion day. 

The participation rate of residents is over 95%. 

Although paper is not collected, the average 
recycling bin yields over 7 kg of material 
each collection. 

In the first year over 3,500 tonnes of recyclables 
have been collected, sorted and sold. That 
represents approximately 20% of the domestic 
waste stream. 

Rate payers have embraced the scheme with en-
thusiasm and Council receives virtually no com-
plaints about the operation of Recycle Maroochy. 

Conclusion 

Recycle Maroochy has been a great success and has set 
the pace for recycling in Australia. The challenge 
ahead is to improve markets for recyclables, complete 
the recycling ioop for more items, improve collection 
and sorting efficiencies and to develop waste minirnisa-

tion as the normal response of each Australian. 
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The Eastern Sydney Group of Councils 
Materials Recovery Facility Project 

Russell Lloyd 
Acting Chief Engineer, Woollahra Council 

Background 

In April 1991 the Mayors of the Councils of Botany, 
Randwick, South Sydney, Sydney, Waverley and 
Woollahra agreed to form a Working Party to '... estab-
lish a regional strategy for recycling of domestic 
waste'. These six Councils are the clients of the 
Waterloo Process Plant (incinerator) which is jointly 
owned by Waverley and Woollahra Councils. 

The Working Party had barely been established when 
in July, 1991 the then Waste Management Authority of 
NSW (WMA) invited expressions of interest for the de-
velopment of one or more Materials Recovery Facilities 
(MRFs) in Sydney. The Authority indicated that sub-
missions from interested organisations would be 
judged on the following criteria: 

. 	the support of a number of Councils with a corn- 
bined population of about 500,000 

availability/access to a suitable site and infrastruc 

ture 

. 	relevant commercial and technical resources and 
skills 

an understanding of, and capacity to fulfil, the 
project's marketing requirements. These require-
ments include both securing the supply of mixed 
recycled materials and the sale of sorted products. 

The Authority indicated that grant funding of up to 
$750,000 would be available for selected project(s). 

At the initiative of the Mayor of South Sydney the 
abovementioned Councils, together with Marrickville 
Council, agreed in principle to act together for the es-
tablishment of a regional MRF and for each of the 
Councils to support the use of such a facility and that 
the Working Party formed from officers of the Coun-
cils should prepare an expression of interest. 

The detailed submission was prepared and submitted 
to the Authority on 31 July, 1991. It outlined details of 
the proponent Councils, the need for an MRF in the 
area, the Councils' commitment to materials recovery 
and their record to that time in recycling, the nature of 
the areas serviced by the seven proponent Councils, 
proposed industry involvement/support, preliminary 
siting identification, materials and processes envis-
aged, together with existing expertise and capacity. 

On 31 March 1992, the then Minister for the Environ-
ment, Mr Tim Moore, MP, formally advised the Mayor 

of South Sydney that the Group's application was suc-
cessful and that of the $750,000 in financial support 
committed by the NSW Government, the proposal 
would be eligible to receive up to $700,000, conditional 
upon the Group meeting specific requirements. Fol-
lowing a meeting between officers of the Environment 
Protection Authority (EPA), (replacing the WMA) and 
representatives of the Working Party, it was agreed 
that proper planning and a two-stage feasibility study 
needed to be undertaken. Accordingly the Working 
Party sought submissions from organisations having 
relevant experience and expertise to assist in develop-

ing the project. 

In May, 1992 Maunsel Pty Ltd was appointed to under-
take the 1st Stage Feasibility Study with the funding 
for such works being from the grant offered. 

The Feasibility Study 

The following tasks were identified as needing to be 
carried out as part of the feasibility study work. 

Task One: 
Survey quantities of materials now collected 

It was clear that insufficient data was held by the pro-
ponent Councils for systems specification or financial 
analysis on the quantity of various materials then 
being collected by each Council. It was determined 
that one of the first tasks would be to collect detailed 
data on the mass and type of the material collected, 
current participation rates and on any other features 
that would affect the design specifications of the pro-
cess and/or the equipment which might be ultimately 
utilised. 

Task Two: 
Survey quantities of materials not collected 

The need to undertake sample surveys of materials not 

separated by householders and identification of cur-
rent wastes that could be included in an MRF process 
was identified, with the need to quantify materials that 
should be separated but which were and are still being 
disposed of as waste. It was also noted that data col-
lected on waste quantities from the Waterloo Process 
Plant could be utilised to identify any correlation be-
tween per capita generation rates and the introduction 
of recycling schemes in the area over the previous five 

years. 
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Task Three: 
Identify collection systems 

This task recognised that existing collection systems 
within the area relied on resident separation of recycla-
bles into material types. The possibility of experimen-
tation into various forms of co-mingled collection was 
also identified. Consideration of the types of collection 
containers, ownership and financing of containers, 
ownership of collected materials, frequency of collec-
tion, length of contract (where appropriate) and inte-
gration with existing garbage collection systems were 
identified as issues needing to be addressed. 

Task Four: 
Estimation of future material quantities 

From the preceding tasks, the need to prepare esti-
mates of likely future quantities of each material type 
which could be utilised, to form estimates of the basis 
of sizing of systems and for estimates of cost and in-
come was identified. Projections of future participa-
tion rates and possible new materials needed to be 
identified and estimates of quantities undertaken. 

Task Five: 
Estimate income from sale of materials 

A critical issue in the feasibility study was the review 
of trends in prices for various materials and forecast of 
future income. A review of specifications of recyclable 
materials and identification of opportunities for increased 
revenue arising from different standards was needed. 
The income implications of alternative contractual ar-
rangements needed to be considered, including day 
labour operation and the possibility of joint venturing 
with materials reprocessing companies. The need to es-
timate future rebates from State Government for recov-
ery of materials was also included within this task. 

Task Six: 
Estimate of collection and disposal savings 

The estimation of costs of collection for alternative col-
lection systems and comparison/contrast was identi-
fied. This task also covered the estimate of overall cost 
savings in garbage collection costs arising from in-
creased participation rates and/or recovery of a wider 
range of materials. 

Task Seven: 
Choose design loading 

This task was to define the range of materials to be col-
lected from each Council area, review projections of 
material quantities and identify hourly, daily and 
weekly peak delivery values for design purposes. 

Task Eight: 
Choose processing concept 

This task required the review of alternative processes 
and equipment available for the preparation, separa-
tion, processing, and densification of the waste, and 

identification of those processes most likely to be suit-
able and economical. It also required the identification 
of material specifications that may influence the choice 
of equipment and consideration of the financial im-
plications of meeting those specifications. These as-
pects were to be coupled with the review of overseas 
data and the need to consider process flexibility. 

Task Nine: 
Site identification 

This task looked at the preparation of an outline site plan 
for the chosen concept, a review of alternative sights for a 
MRF, and a determination of relative suitability. 

Task Ten: 
Community consultation 

As part of the feasibility study it was agreed that defini-
tion of a community consultation program needed to be 
undertaken, with there being identified key community 
groups and stakeholders.The feasibility study work com-
menced in July 1992 and the final report was presented to 
the working party of the group on 24 December 1992. 

At this stage I should record that the study took longer 
than anticipated with Tasks 1, 2 and 4, proving com-
plex and time-consuming, partly because of the fact 
that there were seven organisations as clients and partly 
because notwithstanding the group has common bound-
aries and a homogeneous area, there is enormous diver-
sity in the domestic waste characteristics throughout the 
area. 

Feasibility Study Findings 

The feasibility study must be seen in the context of the 
development of a total project which forms part of on-
going initiatives to address the full spectrum of waste 
management. It is therefore a preliminary exercise in 
the project development. The conclusions reached in 
the study report are as follows: 

1 	Each of the Councils in the region now uses some 
form of kerbside-sorted collection system for recycla-
bles on a weekly basis. The group collect amounts 
varying from approximately 20 kg/person/annum to 
in excess of 80 kg/person/annum. The domestic 
waste generation throughout the seven Council areas 
varies from a low of 235 kg/person/annum to a high, 
in Woollahra, of 460 kg/person/annum. Soci-economic 
background appears to be the most significant factor in 
waste generation rates. The average quantity of recy-
clables collected in the group area is 43 kg/per-
son/annum which is about 15% of the total amount of 
domestic waste presented for collection. 

2 	From the survey data collected the average potential 
recyclables available for collection within the region is 
about 98 kg/person/annum which is more than twice 
the current rate of collection, ie the area could double 
its rate of recycling. The following tables illustrate the 

above. 
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Existing Recycling Tonnages per Year 

Council Paper/Card Glass PET Other Plastic Al Cans Steel Cans Total 

Botany 906.1 543.8 20.4 0.0 7.5 0.0 1,478 

Marnckville 1,909.5 1,367.5 38.4 0.0 15.4 0.0 3,331 

Randwick 2,478.8 1339.9 27.4 0.0 64.3 0.0 3,910 

South Sydney 1,303.9 1,232.1 21.5 0.0 19.2 0.0 2,577 

Sydney 126.8 17.4 0.0 0.0 0.0 0.0 144 

Waverley 1,956.6 1,096.6 17.5 0.0 19.4 0.0 3,090 

Woollahra 2,537.8 1,783.2 23.9 0.0 7.1 0.0 4,352 

Total 11,219.0 7,380 149 0.0 133 0.0 18,882 

Potential Recyclables Tonnages per Year 

Council Paper/Card Glass PET Other Plastic Al Cans Steel Cans Total 

Botany 798.0 860.7 61.0 331.8 41.0 168.3 2,2608 

Marrickville 1,789.0 1,492.9 107.0 752.3 114.0 468.0 4,723.2 

Randwick 5,847.0 3,250.0 211.9 56.0 122.0 512.1 9,999.0 

South Sydney 5,485.0 1,876.8 61.0 2.0 35.0 33.3 7,493.0 

Sydney 200.2 225.2 2.6 0.0 58.1 0.0 486.0 

Waverley 5,205.0 2,025.9 125.0 178.0 57.0 197.7 7,788.6 

Woollahra 5,645.0 2,612.5 234.0 1030,8 75.0 439.2 10,036.0 

Total 24,969.2 12,344.0 802.5 2,350.9 502.1 1818.6 42,787.2 

3 	The total tonnages of recyclables collected from 
households in 1992 by the seven Councils amount to 
18,900. The maximum potential for the present range 
of recyclable materials is estimated at 38,000 tonnes 
per annum. However, the estimated potential tonnage 
of recyclables recoverable for a wider range of materi-
als including HDPE, vinyls, LDPE, polypropylene, 
polystyrene, and steel cans amounts to 42,800 tonnes 
per annum. 

4 	Notwithstanding the fact that existing material sales 
remain the prerogative of collection contractors in all 
but two of the Council areas, the current average in-
come is $85 per tonne and mainly comes from paper 
and glass. Added to this figure must be the Govern-
ment $20 per tonne recycling rebate. In addition, the 
Councils within the area avoid having to pay waste dis-
posal and waste levies of a further $50 per tonne, bring-
ing the gross benefits to $155 per tonne. The 
Feasibility Study found that the average cost of gain-
ing these benefits is about $135 per tonne, giving a cur-

rent net benefit to the sub-region of more than $1.3 
million per annum. 

S 	Importantly, during 1992 kerbside recycling within 

the Eastern Suburbs of Sydney covered its cost from 
sales and avoided disposal charges, but relies on the 
Government subsidy to provide economic incentive. If 
Councils increase their rate of recycling, greater bene- 

fits will follow from both increased income and from 
reduced costs per tonne achieved through economies 
of scale in collection and sorting. The report con-
cluded that a 50% increase would lift the net benefit to 
the region to about $1.2 million per annum. This rate 
of recycling would still only be 75% of the maximum 
possible and should be readily achievable. 

6 	There remains a choice for kerbside selection of 

source separated recyclables 	either to continue to 

sort them at the kerbside as at present, or collect the re-
cyclables mixed together (co-mingled) and then to sort 
them at a central plant. The report concluded that the 
most economical choice between kerbside-sorted and 
co-mingled systems varies with the quantity and range 
of recyclables. At the yields currently being experi-
enced, kerbside sorting is typically the most economi-
cal, however, if higher yields are to be obtained, then 
co-mingled collection becomes more beneficial, in that 
it can collect a wider range of materials more effi-
ciently and achieves far better quality control, which in 

turn should lead to higher prices. 

7 	Co-mingled collection of recyclables requires a cen- 
tralised MRF to sort items into separate groups, as well 
as to remove impurities and to consolidate those items 
for efficient transport. The report conclusion is that, as 
the quantity and the range of recyclable materials in-
crease and as new buyers (ie re-processors) for recycla- 
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ble materials remote from the sub-region enter the mar-
ket, central sorting of recyclables would become essen-
tial, regardless of the method of collection. 

8 	The report recommends that because of potential in- 
creased benefits to the sub-region from increased re-
cycling, and because those benefits come from 
collecting a wider range of materials and maintaining 
high quality control, the Councils in the sub-region 
should convert their recycling systems to incorporate 
co-mingled collection and a MRF. 

9 	One MRF within the sub-region is recommended 
rather than several plants, as haulage distances are 
quite small and candidate sites tend to be clustered in 
the central and southern part of the sub-region. 

10. Both paper and glass end-users are located within 
the sub-region and, as these two materials form about 
90% of the recyclables at present, it would appear sen-
sible to locate a MRF within close proximity, but the re-
lationship between any regional facility and the 
end-users operations needs to be further clarified. 

11 A single MRF for the region is estimated to cost in 
the order of $2.5 million to construct, excluding the 
cost of land. The report further concludes that the 
plant should initially be simple in design with ample 
scope for increased mechanisation as new techniques 
are proven and that there should be ample room for 
modification as new materials find new markets. The 
design must recognise that initially not all material 
will be delivered by co-mingled collection and that in 
some instances, use of secondary sorting only and bal-
ing/weighing facilities would be utilised. 

12 The report also concludes that the sale of recyclable 
materials is a risky and unstable business with the risk 
being related to the current process of evolution in the 
market, the uncertainty about future Government pol-
icy and pricing for waste disposal. 

13 The long-term key to financial success in recycling 
depends on two major factors: namely the education 
and publicity provided to encourage recycling and the 
price that is charged for waste collection and disposal. 

14 Significantly, the report concludes that risk analysis 
shows that the risk associated with capital and operat-
ing costs for either the MRF or for the introduction of 

co-mingled collection systems is relatively small. How-
ever, the viability of the project is sensitive to whether 
a market for paper remains, although less sensitive to 
the actual price for that paper. 

15 Change to the collection of a broader range of recy-
clable materials and the introduction of co-mingled col-
lection can be phased, and the provision of a MRF can 
accommodate local differences in collection systems. 

16 All available surveys of public attitudes to waste dis-
posal clearly indicate that local communities want in-
creased recycling. 

The Outcome 

I would like to be able to indicate that we have already 
built or are building a MRF and that the benefits and 
the returns are being obtained. This is however, not 
yet the case. 

Each of the seven Councils considered a report on the 
feasibility study and all but the Sydney City Council re-
solved to move towards formulating an agreement to 
jointly proceed towards development of a MRF, the ex-
amination of funding aspects and need to agree to a co-
ordinated regional approach to recycling including the 
setting of targets. 

This last-mentioned aspect is seen as a critical task and 
will require further study so that the options available 
to meet specified materials recovery targets and the 
benefits identified in the feasibility study can be set in 
a such way that they can be achieved. 

The Councils within the sub-region have also 
recognised that the projected development of a MRF 
must be meshed with the recent decision of the Re-
gional Organisation of Councils (which covers the 
areas of the seven Councils involved plus five others) 
to develop a Regional Waste Management Strategy 
and that the Joint Parliamentary Select Committee's re-
port will have a significant bearing on all local govern-
ment areas. 

Finally, I believe that with patience and continued co-
operation between each of the Councils and the State 
Government the initiative will bear fruit. 



LGA* F/Af MOD*  LGA 

North Sydney 59 75 Waverley 

South Sydney 47 65 Woollahra 

Manly 41 57 Randwick 

Mosman 41 55 Ashfield 

Botany 39 48 Lane Cove 

Marrickville 30 44 Canterbury 

Drummoyne 30 41 Kogarah 

Burwood 27 38 Rockdale 

Leichhardt 23 36 Willoughby 

Hunters Hill 20 35 Ryde 

Warringah 20 32 Strathfield 

Parramatta 20 31 Auburn 
Hurstville 17 26 Liverpool 

Sutherland 14 24 Hoiroyd 
Blue Mountains 3 20 Concord 

Fairfield 12 19 Hornsby 

Ku-ring-gai 8 17 Hawkesbury 

Penrith 6 14 Bankstown 

Wollondilly 1 12 Blacktown 

Camden 2 11 Campbelltown 

F/A MOD 

50 66 
43 60 
45 56 
42 53 
36 46 
32 42 
23 39 
27 38 
25 35 
24 34 
22 32 
21 29 
16 25 
14 21 
9 20 

10 18 
3 17 
6 13 
3 11 
2 9 

Baulkham Hills 1 	9 

LGA 	Local Government area 
if/A 	Flats/apartments only 
MOD 	All types of multi-occupancy dwellings 

Source: 1991 Census figures for dwellings other than those 
which are separate houses, semi-detached terraces or townhouses. 

14 	Seminar: Waste Management in the 1990s 

Multi-Occupancy Recycling 

Bicky Rixon 	 Christina Grant 

Environment Protection Officer, EPA 	Independent Consultant 

The opinions expressed in this paper are those of the authors, 	Table 1 
not necessarily those of the EPA. 	

Multi-occupancy Dwellings in Sydney 

Introduction 

This paper reports on a research project which investi-
gated recycling efforts in home units across nine local 
government areas in Sydney. It suggests there are sev-
eral equally important issues which councils need to ad-
dress in order to implement effective recycling in 
multioccupancy buildings. The paper concludes that 
councils with a proportion of multi-occupancy buildings 
should give special attention to residents in home units 
because doing so will significantly increase the vol-
umes of recyclables which can be collected in their 

area. 

The research project, which was funded by the Litter 
and Recycling Research Association, was conducted by 
the Waste Management Branch of the NSW Environ-
ment Protection Authority. The research period was 
from July 1992 to May 1993 with a break during the 
Christmas period to avoid seasonal distortion of data. 

Background and Study Approach 

The term multi-occupancy dwellings covers a number of 
dwelling types, including nursing homes, welfare 
homes, private hospitals, motels, private hotels and 
caravan parks, but the vast majority in most Sydney 
municipalities are home units. Listed below is the per-
centage of multi-occupancy dwellings in Sydney coun-
cil areas: 

The project was inspired by a number of reports from 
local councils, residents and owners which suggested 
that there were problems associated with multi-
occupancy recycling. These problems appeared to be 
quite distinct from those experienced in kerbside collec-
tion from single dwellings. 

The reported problems with recycling in multi-
occupancy dwellings fell into two main groups, those 
associated with the type of container used for storage 
of recyclables and those associated with the characteris-
tics of home unit dwellers. 

It was considered that there was a need to better under-
stand whether recycling behaviour in multi-unit dwell-
ings was a function of: 

. 	tenancy versus ownership 

0 ethnicity 
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S income 

length of occupancy 

IT IS IMPORTANT TO STATE HERE THAT THE RESEARCH DOES 

NOT SUPI'ORT A STEREOTYPE PROFILE OF POOR RECYCLERS. 

Project Aims 

The aim of the research project was to establish which 
current recycling systems gave the best results in terms 
of quantities and quality, and whether there was a resi-
dent-characteristic pattern which was more likely to re-
sult in higher participation and lower contamination of 
the recyclables. 

It was anticipated that the outcome of the project 
might therefore be a prototype system model which 
could be recommended to all councils and/or provide 
the basis of guidelines for councils to assess which 
multi-occupancy buildings in their area were likely to 
provide sufficient recyclable materials to warrant the 
associated expenses. 

Research Parameters 

Initial research revealed that all the various methods 
used across Sydney were represented in nine council 
areas. The range of resident characteristics listed ear-
lier was also represented across the nine councils. 

The nine councils thus selected were: 

Botany 	Ku-ring-gai 	Liverpool 
Mosman 	North Sydney 	Randwick 
Rockdale 	Warringah 	Waverley 

The buildings in each council area were selected to en-
sure that all the identified resident characteristics were 
represented and that all existing container systems 
would be investigated. The project officers also intro-
duced a new container system into two buildings. 

The types of containers investigated are listed below: 

large wire crates (approx. 70 litres) 

plastic crates (27 and 50 litres) 

MGBs (240, 140 and 120 litres) 

plastic garbage bins (55 litres) 

woolpacks 

In addition, some garbage rooms had shelves which 
were used for collecting newspapers only. 

As can be seen from the list below, all of the nine coun-
cils collected the common materials, paper, glass, alu-
minium cans and PET bottles while two councils 
collected a wider range of materials. 

Materials collected for recycling 

Newspaper/cardboard 9 councils 
Glass 9 councils 
Aluminium cans 9 councils 
PET bottles 9 councils 
HDPE 2 councils 
PP 1 council 
V I council 
Steel cans I council 
Aluminium trays* 2 councils 
Oil* 2 councils 

Councils list these items as recyclable but no evidence was 

found during the project that residents take advantage of 

these services. 

The multi-occupancy dwellings chosen for the research 
project varied in size as can be seen from the list below: 

Home unit block sizes 

5 blocks with less than 20 units 
4 blocks with between 20 and 45 units 
2 blocks with between 46 and 50 units 
5 blocks with between 51 and 100 units 
3 blocks with over 130 units 

Of all the units included in the project, 60% were ten-
anted and 40% owner-occupied. The percentage of 
owner-occupancy ranged from 0% in three blocks to 
83% in another block. The average owner-occupancy 
in the buildings included in the project was 46%. 

Interviewers assessed whether interviewees were first-
generation Australian by detecting whether English 
was their first language. The figures obtained this way 
corresponded closely with figures for non-English 
speaking background obtained for the local area from 
the Bureau of Statistics. The percentage of recent arriv-
als was 24% overall and in individual locations it var-
ied from 0-50%. 

Length of residency 

Less than 6 months 19% 
6-12 months 18% 
1-3 years 15% 
3-5 years 10% 
over 5 years 38% 

Collection Methods 

The collectors engaged by the local councils included 
one who collected paper in a co-mingled paper bin, 
and glass, cans and PET bottles in a co-mingled con-
tainer bin. The company has automatic bin-lifters fitted 
to the trucks to enable automatic lifting and emptying 
of mobile garbage bins. The recyclables collected by 
this company were sorted at a mini materials recovery 



16 	Seminar: Waste Management in the 1990s 

facility. The collection companies engaged for the Table 2 

other eight councils sorted at the kerbside. 
Residual Waste Composition by Kilograms 

All collectors had a schedule to collect weekly from the Approximate kg per week for 18 buildings 

multi-occupancy dwellings. 
Items Proportion by kg 

Research Methods Organic waste 1,485 
Paper 452 

A number of methods were employed to ensure that Glass 259 
all relevant information was collected and considered. Soft plastic 153 
The methods are explained below: Nappies & hygiene 123 

Audits of recycling bins to collect data on types 
Plastic containers 111 

of recyclables, quantities and contamination rates. Steel cans 65 

At least three audits were conducted in each of the 
Liquid paper board cartons 37 

18 locations and, where possible, within hours of Batteries 35  
the scheduled weekly collection time. 

Aluminium cans 27 
Kitty litter 18 

Audits of waste bins to collect data on types of Aerosol cans 9 

waste and recyclables, and the quantities. Syringes 0.3 

Interviews with residents, using a standard 
questionnaire but with interviewers encouraged to Table 3 

solicit additional information. Interviews were 
Residual Waste Composition by Volume 

conducted with 30% of all the residents. In small 
Cubic metres per week for 18 buildings 

blocks all residents were interviewed while in the 
largest blocks only a quarter of residents were ap- Items Proportion by m3  

proached. The questionnaire sought information 
Paper 108 

about: 
Organic waste 82 

- 	relevant purchasing habits Soft plastic 46 

- 	awareness of recycling program 
Plastic containers 44 
Liquid paper board cartons 18 

Unstructured interviews with collectors and Glass 16 
their supervisors/owners of the collection compa- Aluminium cans 11 
nies to uncover any special problems faced by this Nappies & hygiene 9 
group. Steel cans 7 

Aerosol cans 2 
Interviews with caretakers/cleaners. 

Batteries 2 

Observations at ten properties in Meadowbank Kitty litter 0.5 

and ten properties in Eastwood which have no Syringes 0.3 

containers provided for the unit residents in order 
to assess the impact of residents not being given a Table 4 
container. 

Total Recyclables (kg) 
Census data was obtained from Australian 
Bureau of Statistics and information about average Recycling bin Waste bin 	Total 

per person recycling rates in the nine municipali- Paper* 	3,015 1,607 	4,622 
ties was gained from the EPA's Kerbside Quarterly Glass 	 1,145 538 	1,682 
newsletter. Aluminium 	37 60 	97 

PET 	 74 58 	132 

Findings 

A vast amount of quantitative data was collected and 
analysed. The most important quantitative data is re-
produced in Tables 2-4 below. The waste audit re-
sulted in information about which recyclables had 
been thrown out as garbage as well as the composition 
of what could not be recycled. This information is use-
ful in establishing which products should be targeted 
for waste minimisation action in future. 

Not all the paper in the waste bins would have been recyclable 

Contamination 

Non-recyclable materials placed in recycling bins were 

counted as items of contamination. The contamination 

figures also include recyclable items in incorrect bins, 
eg where separate paper and drink container bins were 
provided, glass bottles in the paper bin would be 
counted as contamination. 

The total weight of recyclables examined during the re-
cycling audits was 6,594 kg and there was a total of 
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915 items counted as contamination. That is equivalent 
to 14 items per 100 kg. The lowest number of contami-
nants was two in 100 kg of recyclables. The container 
used was the wire crate. The highest number of con-
taminating items was 61 items in 100 kg, however, this 
was found in colour-coded recycling bins where a 
green bottle dropped into a clear bottle bin counted as 
contamination. Non-recyclable items in colour-coded 
bins were few except in one place where the recycling 
bins were conveniently placed near the door while the 
waste bins were much further away in the car park. 

Knowledge Level 

Interviewees were asked to list the materials which 
could be recycled from their building. The interview-
ers were asked not to provide any prompts. 

The results show that 86% of interviewees knew that 
paper can be recycled from their building, 78% named 
glass as a recyclable, PET was mentioned by 63% but 
less than half of the people interviewed stated that alu-
minium cans could be recycled from their building. 

There is often a difference between what people say 
they do and what they actually do. This was borne out 
in the comparison between what the unit dwellers 
stated they bought on a weekly basis and the items 
found in the recycling bins and the waste bins as 
summarised in Table 5 below. 

Table 5 

Consumer Information 

Items purchased* 	Amount per ten units 
per week 

Newspapers 34 
Drink in cans 4 
Drink in glass bottles 15 
Drink in PET bottles 14 

Items discardedt 	Amount per ten units 
per week 

Newspapers 48 
Cans 17 
Glass bottles 14 
PET bottles 11 

As per interviews with residents 
I-As found in recycling bins and residual waste bins 

Recycling Rates 

For each building a recycling rate which represented 
the total amount of recyclables in the recycling bins 
compared to the total amount of recyclables in the re-
sidual waste bins was calculated and named overall re-
cycling rate. The rate for individual buildings ranged 
from a high of 87% of all recyclables placed in the re- 

cycling containers to a low of only 16% put out for re-
cycling. The building results are listed below in descend-
ing order by the code name devised for this project. 

Table 6 

Overall Recycling Rate 

LI 87, NI 82, R02 74, KR1 72, 
N3 72, KR2 67, MI 63, N2 61, 
ROl 61, L2 58, WI 55, N4 46, 
M2 44, R2 43, BI 40, W2 33, 
WA2 26, RI 26, WAI 16. 

The results were also analysed to ascertain recycling 
rates for the various materials. Table 7 below shows 
the rate of recycling per material in descending order, 
ie green glass bottles were most successfully recycled. 
The figures correlate well with the figures for un-
prompted listing by interviewees of the materials 
which can be recycled (see findings on knowledge 
level above). 

Table 7 

Materials Recycling Rates 

Green glass 82% 

Brown glass 77% 

Pa per* 73% 

Clear glass 60% 

PET 52% 

Aluminium cans 42% 

Paper recycling rates were determined on total paper in the 
two streams, ie notepaper, envelopes, cereal packets, boxes etc 
rather than newspapers only. 

To determine how the recycling effort of residents in 
home units compared to the average recycler, the total 
amount recycled per person in home units was com-
pared to the average for residents in the same area as 
published in Kerbside Quarterly. As can be seen in Table 
8 below, residents in three blocks of units were better 
recyclers than the average person living in their coun-
cil area. 

Table 8 

Recycling Rate per Person per Annum 

L2 197, WI 149, KR2 108, RI 82, 
ROl 82, NI 69, WV2 63, R2 63, 
KRI 55, R02 55, MI 44, N3 40, 

BI 30, LI 27, W2 22, M2 21, 
N4 20, WA1 18, N2, 3. 
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Deductions 

Below are some of the significant deductions from our 
data analysis: 

A significant number of Sydney residents live in 
multi-occupancy dwellings. 

Recycling rates cannot be predicted on the basis of 
resident characteristics such as single dwelling ver-
sus multiple occupancy residents, owners versus 
tenants, transient population versus long-term resi-
dents, income level, formal education level or size 
of buildings. The lack of relationship between 
good recyclers and owner-occupation was also evi-
dent in the survey North Sydney Council did be-
fore employing waste educators. 

There was a strong correlation between recycling 
rates and residents' knowledge of recycling. In-
deed it seems that of all the options for improving 
recycling rates in units immediately available to 
councils and body corporates, providing better in-
formation is the optimum. Clear labelling of bins 
is one of the more effective means of informing res-
idents of what to recycle. 

Familiarity with the English language does not 
seem to be a major factor in the level of knowledge 
about recycling. On average 34% of residents from 
non-English speaking background could list all 
the recyclables collected from their building. The 
average for residents who spoke English well is 
less than 10% more. It is worth noting that in both 
cases less than half of the residents had the most 
basic knowledge of what to recycle. 

37% of residents became aware of the recycling ser-
vice by noticing the recycling containers/bins. Only 
31% became aware of the service through council 
leaflets, 11 % became aware of the service by word-of-
mouth and 7% saw it on the notice board. 

Some of the residents in single units produced 
more recyclables than the average householder in 
a single dwelling. Collectors stopping at such unit 
blocks, no matter how small, benefit from the econ-
omies of scale by gathering more than the average 
yield per stop. Even in the unit blocks with the 
lowest participation rates in this study, the 
amount of recyclables exceeded that of an average 
singlw dwelling if there were 12 or more units in 
the block. 

Recycling performance in blocks with recycling 
containers of any kind other than their own card-
board boxes is vastly superior to blocks with no 
containers provided by councils or the body corpo-
rate. The type of containers provided did not 
make a noticeable difference to the quantity of re-
cyclables retrieved. 

Blocks of home units with garbage rooms per-
formed better than units without. Seven of the top 

eight buildings with overall recycling rates rang-
ing from 61% to 87% had garbage rooms. 

Positioning the garbage bins far from the recycling 
bins results in low participation rates. 

Buildings with caretakers and/or cleaners and/or 
members of the body corporate taking a co-
ordinating role have a higher participation rate 
and a lower contamination rate than buildings 
without a co-ordinator. No building with a co-or-
dinator had recycling rates of less than 55% and 
the average was 68%. 

Kerbside sorting from mobile garbage bins is awk-
ward because of their depth. 

Some collectors' crews are unaware of the total 
range of recyclables they are supposed to collect 
and incorrectly reject some items, resulting in con-
fusion amongst residents. 

Residents become dispirited about recycling if col-
lection schedules are so erratic that bins overflow. 

Conclusions 

In order to achieve the 50% waste reduction target 
most councils will need to promote recycling in multi-
occupancy dwellings. 

Provision of a recycling container is very important for 
effective recycling from multi-occupancy dwellings. 
The type of container is less important because con-
tainer type does not affect yield nor contamination. 
Yield is affected by the positioning of the recycling con-
tainers and by the presence of a recycling co-ordinator. 

The assumptions that recycling performance can be 
predicted on the basis of resident characteristics 
proved unfounded, as did the assumption that blocks 
with many units would perform worse than smaller 

blocks. 

A strong link between residents' awareness of recycl-
ing and yields was established and there were clear in-
dications that training of collectors warrants attention. 

Critical Success Factors 

On the basis of the results of this research project the 
following critical success factors have been deter-
mined. The factors are in priority order but we believe 
they all are critical to the success of a recycling pro-
gram for multi-occupancy dwellings. 

information flow to residents 

provision of recycling containers 

designated areas for recycling containers 

recycling co-ordinators 
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The Future - Discussion Points 
It is the opinion of the people closely involved in this 
research project that education of residents in units 
and the economics of collecting from units would be 
greatly assisted if there was no variance in the type of 
materials collected from one council area to another. 
The transient population in units would not need to be 
re-educated every time they move and recycling com-
panies which collect from more than one municipality 
would find it easier to train staff. Especially in the case 
of kerbside sorting, truck design could be standardised 
so vehicles could be used without the need for addi-
tional woolpacks to be attached to the back. Cost of re-
cycling services could more easily be compared from 
one council area to another. Recycling companies 
would have better information on which to base their 
tenders. 

References: 

1991 census figures supplied by Australian Bureau of Statistics. 

Kerbside Quarterly Vol 2, No 3, December 1992, Published by 
NSW Environment Protection Authority. 
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The Future for Steel Can Recycling 

Warren Knox 
Recycling Manager, Tinmill Products, BHP Steel 

Introduction 

Steel is one of the world's most recyclable industrial 
products, with approximately 425 million tonnes of 
steel scrap being recycled into new steel products each 
year. 

In Australia the steel scrap recycling infrastructure is 
well developed, with approximately 70% of. the major 
categories of available scrap being recovered for recycl-
ing. 

The picture has not been so bright for steel packaging 
products (steel food and pet food cans, aerosol cans, 
paint cans etc) as, because of their relatively low ton-
nage and wide distribution, recovery through the nor-
mal steel scrap recycling infrastructure has not been 
economic. To address this problem, the industry, 
through BHP Steel and the major canmakers, under 
the auspices of the Canmakers' Institute of Australia, 
(BJP-CMIA) has developed a program to increase the 
recovery of used steel cans. 

Before I go on to describe this program in more detail, 
I would like to answer a couple of commonly asked 
questions. 

Are Steel Cans Recyclable? 

Yes, they are. In common with all other steel products, 
cans are able to be recycled indefinitely without any 
degradation of properties or quality. 

They can be either used directly or de-tinned prior to 
re-melting in the steelmaking furnaces. To facilitate de-
tinning, a new state-of-the-art dc-tinning plant has 
been built at Port Kembla by Australia Metal Recovery 
Pty Limited, which for the first time, provides the capa-
bility of dc-tinning large quantities of used cans. 

Steel's unique magnetic property makes it the easiest 
package to remove from the waste stream for return to 
the steel works for reprocessing. 

Most importantly, there is a ready market for all col-
lected cans as BHP's steelworks could use all the cans 
consumed in Australia if they were recovered for re-
cycling. 

What Types of Steel Cans are Recyclable? 

All types of steel cans and containers commonly used 
in the home are recyclable. These include: 

food and pet food cans - should be rinsed and 
clean 

aerosol cans 	should be empty with plastic caps 
removed 

paint cans - should be empty and dry with lids 
removed 

miscellaneous containers - should be empty and 
clean eg. edible oil, coffee cans etc. 

lids and closures - these should be placed inside 
a can and the top squeezed closed eg. jam jar lids, 
bottle tops etc. 

To gain maximum benefit from including steel cans in 
a kerbside recycling program, householders should be 
encouraged to recycle all the above steel packaging 
products. 

Steel Cans Recycling Plan 

In late 1991 CMIA—BHP submitted a recycling pro-
posal for used steel cans to the National Kerbside Re-
cycling Task Force. This plan, subsequently accepted 
by the Australia and New Zealand Environment and 
Conservation Council (ANZECC) provides: 

Support for both kerbside collection and waste 
processing plants. For reasons that will be ex-

plained later, our current emphasis is on the for-
mer. 

An assured market for all collected cans provided 
they are compacted into bales. 

An assured floor price of $40.00 per tonne free on 
truck at the recycling facility for all collected and 
baled cans. 

Assistance with infrastructure where appropriate. 

Assistance with appropriate educational and pro-
motional material where used steel cans are in-
cluded in the recycling programme. 

The agreed targets for steel can recovery under this 
plan are 25% by the end of 1996 and 40% by the year 
2000. 

Current Status 

Waste Processing 

Central waste processing or treatment plants (incinera-
tion, waste to energy, mixed waste processing etc) are 
considered to be the most efficient means of collecting 
and recycling used steel cans as it is a simple matter to 
magnetically extract the steel either pre- or post- 
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treatment. Many billions of steel cans are recycled in 
this manner each year in those countries where these 
facilities are well-developed. It is interesting to com-
pare Australia's performance in this regard with other 
countries around the world. 

%Waste 
Country 	% Landfill Treatment 

Australia 95 5 
Singapore 20 80 
United States 72 28 
United Kingdom 81 19 
France 49 51 
Germany 50 50 
Netherlands 44 56 
Japan 29 71 

Source International Iron & Steel Institute 

The current economics of waste disposal in Australia 
do not favour the establishment of waste processing fa-
cilities of this type and the only operating plant is the 
Waverley—Woollahra Incinerator in Sydney. We are 
currently negotiating with the operators of this plant 
to install magnetic extraction and scrap treatment 
equipment and are confident of being able to recover 
approximately 5,000 tonnes of used cans and other 
small steel each year. 

We will continue to support the concept of central 
waste processing, as facilities of this type offer the op-
portunity to efficiently recover relatively large quanti-
ties of used steel cans. 

Kerbside Collection 

As the development of waste treatment in Australia is 
obviously a longer-term proposition, we have been 
concentrating our efforts on encouraging the addition 
of steel cans to the range of recyclable materials in-
cluded in kerbside collection programmes as the 
means of achieving our recycling targets. 

Kerbside collection techniques have developed rapidly 
in Australia over the last couple of years with the wide-
spread adoption of co-mingled collection of recyclables 
with subsequent sorting at Materials Recovery Facili-
ties. 

Additionally, we have seen the emergence of systems 
using two MGBs (one for garbage, one for recyclables) 
with automatic pick-up and, latterly, the trialling of a 
number of split bin/split truck combinations, all de-
signed to improve the efficiency of collection. 

These developments have facilitated the inclusion of 
used steel cans in kerbside programs and steel can col-
lections are now a fact in all mainland States. Al-
though used steel cans are a relatively low-value 
commodity and collection as a stand-alone product is 
certainly not viable, they can complement a properly 
costed comprehensive recycling service developed as 
part of an overall waste management strategy. Their 

unique magnetic property enables them to be sepa-
rated automatically without the need for additional lab-
our. 

It has been encouraging to see the rapid development 
of steel can collections through kerbside programs as 
eveidenced by the fact that, in 1990-91 only 227,000 
people had access to programs including steel cans. 
By 1992-93 this had expanded to 1.4 million and we es-
timate this will be 3.7 million in 1993-94. Looked at 
from another persective, in 1990-91 only two local 
government areas were involved in steel can recycling. 
This had grown to 27 in 1992-93 and we estinate it 
will be 64 in 1993-94. 

Conclusion 

The steel packaging industry is committed to achiev-
ing the ANZECC steel can recovery targets. This is a 
task that cannot be accomplished alone and requires 
the co-operation of all those involved, including state 
and local government, recycling contractors and, most 
importantly, the community at large. 

The steel can recycling plan provides the assurance of 
a market and minimum price for all cans collected for 
the life of the recycling contract. This allows all parties 
to plan and implement steel can recycling with confi-
dence. 

We have been encouraged by the degree of involve-
ment and commitment to date and look forward, with 
confidence, to this continuing throughout the next 
seven years. 
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Processing of Green Waste - 
Costs and Benefits 

Jenny Kent 

Marketing Consultant, Waste Service 

The Waste Recycling and Processing Service, NSW 
(Waste Service) formerly the Waste Management Au-
thority (WMA), is the State Government's integrated 
waste management service. Our main business is the 
cost-effective and environmentally sound recycling, 
processing and disposal of Sydney's waste. Currently, 
the Waste Service operates five landfill depots and five 
transfer stations within the Sydney region. As such, 
the Waste Service is the largest operator of waste dis- 
posal facilities in New South Wales 	currently over 
60% of Sydney's household, commercial and industrial 
waste is disposed of at our facilities. 

Although the responsibility for the regulatory func-
tions relating to waste was transferred to the EPA in 
March 1992, the Waste Service is committed to taking 
an active role in recycling, processing and materials re-
covery. The Waste Service can no longer be the dispos-

ers or sole managers of waste. 

The adoption of the 50% reduction target (on a per capita 
basis) for landfilled waste by the year 2000 currently pro-
vides the driving force for waste management policy and 
planning decisions within Federal, State and Local gov-
ernment. The Waste Service is committed to this reduc-
tion target and has investigated the amounts and types of 
materials which will need to be diverted from landfill. 

50% Waste Reduction by 2000: 
A Waste Division Scenario (Tonnes diverted per annum) 

Material 
Council & 

Community 
Commercial/ 

Industrial Demolition 
Total 

Diversion 

Total 
Waste 

Stream 

Newsprint 73,000 - - 73,000 103,000 

Paper 161,000 254,000 - 435,000 621,000 

Glass 104,000 - - 104,000 138,000 

Metal 72,000 141,000 8,000 221,000 356,000 

Plastic 69,000 101,000 - 170,000 307,000 

NDS (i) - - 238,000 238,000 340,000 

Timber - - 51,000 51,000 85,000 

Garden 1 	272,000 152,000 - 424,000 666,000 

Food 163,000 37,000 - 200,000 714,000 

Other - - 
(disposal)  

- - 510,000 

Total 934,000 685,000 297,000 11,916,000 13,840,000 

(i) Non-degradable solids (eg concrete, bricks etc) 

If we look at the type of waste diversion scenarios re-
quired to meet the reduction target a number of issues 
are immediately apparent. Firstly, that the organic frac-
tion, (for example food, garden, timber waste) forms a 
large part of the material to be diverted and that sec-
ondly, to achieve this diversion rate and maintain a 
commercially viable operation will be extremely chal-
lenging. 

Green Waste 

Green waste is a term used to classify a group of mate-
rials primarily made up of grass clippings, leaves, 
prunings, tree branches and other garden waste. It is 
readily recognised that this material can be mulched or 
composted to produce a range of horticultural prod-

ucts. 

At our landfills and transfer stations, however, we also 
receive a range of other wood-based materials that can 
be processed and treated in a similar way to the green 
waste portion -- these include sawn untreated timber, 
pallets and crates. Together we term these materials 
wood waste. 

The total estimated amount of wood waste in the 
Sydney region is greater than 500,000 tonnes per 
annum. According to an EPA study into wood waste 
in the Sydney region, 110,500 tonnes of this total is pro-
duced from the wood and wood products industry. 
The remaining approximately 400,000 tonnes of wood 
waste would be expected to consist largely of green 

waste. 

The Waste Service currently provides facilities for 
wood waste processing at three of our landfill facilities 
- Eastern Creek, Jack's Gully and Lucas Heights. Sepa-
rated loads of clean material are accepted at $18.60 per 
tonne compared to the mixed waste disposal cost of 
$32.80. We have recently introduced a trial for the sepa-
rate collection of vegetation waste at Rockdale Trans-
fer Station on weekends. New transfer stations (such 
as Seven Hills, opened on July 1st) provide a dedicated 
pit for the collection of this material. The Waste 
Service's ultimate aim is to provide Sydney with a 
regionalised service for the drop-off of processable 

wood waste material. 

The Waste Service currently processes approximately 
10,000 tonnes of wood waste each year. Some Council 

depots also process this material (for example, 
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Kimbriki) but in total it is likely that less than 10% of 
the total available wood waste is currently diverted 
from landfill. 

The Waste Service's customer groups consist of small 
vehicles (householders and small commercial opera-
tors), commercial/industrial users and Councils. Cur-
rently, little or no green waste is derived from our 
Council customers who contribute approximately 60% 
of the waste landfilled at our depots. It is evident that 
to meet the 50% reduction challenge the Waste Service 
will need to work with Councils to recover green 
waste material from the waste stream. 

Assessing Green Waste 

The major issues associated with assessing green waste 
are the separation and costs of collection and process-
ing. A number of Councils have trialled kerbside collec-
tion and processing of green waste. However, the 
costs associated with such a system currently prove 
prohibitive. 

In fact, kerbside collection may well prove not to be 
the most cost-effective method to retrieve green waste 
from the waste stream. In the USA, approximately 
3,000 regionalised yard waste composting programs 
provide facilities for yard trimmings 	leaves, grass 
and brush. 

The incentives to develop and generate these facilities 
are probably the stricter environmental requirements 
for landfill (subtitle D of Resource Conservation and Re-
covery Act to be introduced October 9, 1993), increases 
in landfilling costs, landfill disposal bans for yard ma-
terials and cheaper disposal costs for yard wastes as 
these facilities are required to meet less stringent land-
fill permitting and operating conditions. 

The benefits of a regionalised drop-off facility are that 
the cost of collection and separation are negligible and 
that fees for use of the facility generally cover the pro-
cessing cost. There is also a greater amount of control 
over the types of materials received for processing and 
therefore a higher quality product would be expected. 
The community would become familiar with these 
types of facilities and the products produced could be 
provided for sale at the site. If composting is carried 
out on site, the price penalty for transport of processed 
material would be negated. 

In fact the Waste Service's experience with the accep-
tance of wood wastes at landfill has indicated that a 
number of processing streams may be required - for 
pallets and timber waste; tree loppings and branches; 
and lawn clippings, leaves and fine materials. 

The separation of these streams at source for kerbside 
collection may act as a disincentive to participation in 
a recycling program. 

The potential for accessing green and other types of 
wood waste is therefore high. The benefits of removing 

this material from the waste stream lie in its relatively 
easy accessibility and the potential for a significant in-
crease in landfill volume currently filled by this mate-
rial. The greatest threat to green waste utilisation lies 
in the areas of quality control and market development. 

Markets 

The two main products developed from wood waste 
are wood chip and compost. Considerable pressure is 
mounting on these markets. Competition for the re-use 
of wood wastes lies in ready sources of forestry and 
wood manufacturing by-products (for example saw-
dust and pine bark) and the increasing amount of sew-
age sludge and other organic wastes entering these 
markets. 

The major threats to the development and continued 
markets for processed wood wastes are price, quality 
of end-product and product specification. 

Price 

Prices of recycled product - wood chip and compost, 
have fallen over the last few years. The entry of large 
quantities of these materials on existing markets will 
continue to force down prices and the economic feasi-
bility of recycling these materials will then fall into 
doubt. 

The maximum value of processed wood and timber 
wastes is about $30 per tonne. This does not compare 
favourably with other recycled materials such as alu-
minium cans and glass. 

Quality 

Poor product quality threatens the sustainability of 
wood chip and compost markets. There is currently no 
suitable minimum standard for these materials. The de-
velopment of suitable quality standards for the indus-
try is seen as a high priority. 

Product Specification 

The acceptance of recycled material into the horticul-
tural and landscape markets is dependent on the devel-
opment of favourable specifications. Large markets for 
recycled products could be created by the develop-
ment of such specifications and by the revision of exist-
ing government purchasing policies in this area. 

New Markets 

Market creation will be vital for the large amounts of 
processed wood wastes that will be produced. The po-
tential for power generation from wood-burning fur-
naces (waste to energy) and development of new 
product ranges will need to be explored. 
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Conclusion 

The Waste Service has a commitment to achieving a 
50% reduction target in waste landfilled by the year 
2000. To achieve this target, large amounts of material 
will need to be diverted from landfill. Green waste rep-
resents a large fraction of the waste stream which can 
be segregated and processed into a useable commod-
ity. However, the Waste Service's experience has been 
that there is a high cost in labour and equipment to 
produce a quality product. Processing costs alone can 
range from $50 to $100 per tonne. Some mechanisms to 
be explored to ensure that the processing of this mate-
rial remains viable include: 

Separation of Wood Waste 

Changes to the Waste Service's pricing differential 
for wood waste so that access to Councils' green 

waste is ensured. 

Extension of the Council Recycling Rebate Scheme 
to include the kerbside collection of green waste. 

Collection and Processing 

Continued development of regional Waste Service 
facilities for the acceptance and processing of 
green waste. 

The banning of wood waste from landfill needs to 
be investigated. 

Long-term policy development needs to address 
the costs of collection and processing of green 

waste. 

Market Development 

Research into existing markets and development 
of new markets for recycled green and wood 

wastes. 

EPA, Waste Service and industry to develop guide-
lines on quality control, market development and 
product specification through the EPA's Working 
Group on the Recycling of Wood Waste. 

The State Government should adopt a mandatory 
purchasing policy which favours recycled prod-
ucts including wood waste (Recommendation 
from the Waste Service's response to the 
Government's Green Paper). 
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Corn posting - the Key to Meeting the 
50 per cent Target 

John Denlay, 

National Waste Minimisation Spokesperson, Friends of the Earth 
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Introduction and Summary 

The Australian and New South Wales governments, 
and a growing number of councils have taken on the 
essential challenge of halving waste levels by 2000, yet 
the important question of how this is to be achieved 
has not been answered. One thing is for certain - the 
recycling of organic, the largest component of 
Australia's waste stream, must play a major part. 

Considerable barriers exist in NSW to the expansion of 
composting. Low disposal charges provide little incen-
tive. Lack of standards and quality control offer little 
confidence to end-users of the reliability of compost. 
Further, a lack of clear guidelines on the siting and op-
eration of composting facilities discourages their estab-
lishment. 

The main challenges with composting are not in devel-
oping collection and processing systems for organics. 
Decades of overseas experience exist in these. Strong 
government leadership and market creation programs 
are the key to the successful establishment of compost-
ing on a large scale in NSW. 

This paper will detail a strategy for NSW that has the 
following components: 

a target of banning the disposal of garden materi-
als by 2000 

a market creation strategy based on a market po-
tential assessment 

legislated government purchasing of compost 
products 

Australian Standards certification of compost 
products 

NSW EPA guidelines for planning and establish-
ing composting facilities 

. 	Waste Service involvement in planning and siting 
of composting facilities 

These components of the strategy should be co-
ordinated by the wing of the NSW Government respon-
sible for waste minimisation (at present, the NSW 
EPA), and named the NSWBio- Waste Action Program, 
based on the existing Dutch program's name. 

The strategy has been prepared from overseas com-
posting strategies. Case studies of overseas programs 
are used to provide more detail of the strategy's com-
ponents. Much of the overseas information was gained 
during a 1992 Winston Churchill Fellowship to study 
composting in Europe and North America. 

Composting - the Only Choice 
We Have 

To halve waste levels by 2000, the NSW EPA identifies 
that two thirds of garden and wood materials from all 
sectors of the waste stream and a third of food materi-
als will need to be recycled. The marketing of such 
large quantities - over 676,000 tonnes of organics per 
year in Sydney alone - will require a high-quality 
compost to be produced that has reliable properties. 

With highly contaminated compost as the legacy of 
1970s attempts to produce compost from mixed waste, 
many European countries have now established con-
taminant standards to ensure only clean compost is 
produced. Numerous studies have found that clean 
compost can only be produced from source-separated 
feedstocks. 

NSW has little choice but to embark on an extensive 
program of composting, and as the success of this will 
be highly market driven, it is of utmost importance 
that organics are collected separately to produce clean 
compost. 
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Marketing 

The long-term success of composting critically relies 
on developing stable markets. This involves the chal-
lenging tasks of identifying new markets and breaking 
into entrenched existing markets. 

NSW Government's commitment to market creation 
can be the make-or-break of composting in NSW. The 
government can develop markets through a market po-
tential assessment, and State and Local Government 
purchasing legislation. 

Case Study: 
Washington State Market Potential Assessment 

A market analysis is an essential tool in developing a 
marketing strategy for compost products. The analysis 
can be used to identify potential markets for compost 
products (both new and substitution markets) and bar-
riers that exist to tapping into these markets. Those 
markets with the lowest barriers can be prioritised and 
strategies developed to target these. 

An excellent model for a market analysis is the 1990 
Washington Compost Market Assessment. It was con-
ducted using the following methodology: 

definitions of organic materials 

generation levels of each type of organic materials 

current utilization of each type of organic materials 

factors that could influence current utilization 

cost of composting programs 

phone survey to assess compost product markets 

estimation of market potential in traditional and 

new market areas 

total market potentials determined from estimates 

prioritising of compost markets based on a range 

of factors 

formulation of marketing strategies and recom-

menda tions 

The findings of the market assessment were grouped 
into three categories: potential markets; priority mar-
kets and recommendations. The public sector as a mar-
ket for compost products was given particular 
attention as its purchasing patterns can be regulated 
through procurement policies and standards. 

Case Study: 
Washington Government Procurement Legislation 

State and Local Government can provide a significant 
market for compost products. Washington State Senate 
Bill 5143 requires state departments, by 1993, to spend 
25% of their annual soil improver budget on compost 
products. The figure is to increase to 60% by 1997. Edu-
cation is to be provided to departments. 

The Bill allows state and local government depart-
ments to develop preferential price purchasing policies 

for recycled products. King County has a 10% price 
preference for compost products, and Seattle is consid-
ering the same. Percentage requirements may also be 
imposed if price preference is not enough. 

Quality Control and Standard 

Attempts to market poor quality compost products can 
have a devastating effect for the industry, which, in 
NSW, is very much in its infancy. Yet there are cur-
rently no standards for quality control for compost 
products in NSW. 

The growing interest in diverting garden materials 
from the waste stream has seen some councils com-
mence mulching programs for household garden mate-
rials. Without any formal quality control requirements, 
there is a real risk of exotic weed seeds or plant patho-
gens being propagated through such mulch. 

With regard to composting, there is no end of oppor-
tunists who claim they can produce compost in a mat-
ter of weeks, or produce compost from mixed waste. 
Quality control is urgently needed to ensure that the 
only compost sold is fully mature, free of pathogens, 
and has minimal contamination. 

The Washington State Market Potential Assessment 
found that potential users had concerns over quality 
and reliability of compost products. If a contaminated 
product was allowed on the market then this could se-
riously erode potential users' confidence in compost 
products, and jeopardise an entire market creation 

strategy. 

Regretfully, this damaging situation has already oc-
curred in Sydney. 

Case Study: 
TNT Oasis Potting Mix 

A front page headline of the Sydney Morning Herald, on 

5 February 1990, read: 'How a Breakthrough in Recycl-
ing was Wasted'. The article reported on a 1989 NSW 
Supreme Court compensation case over TNT selling a 
compost product, made from wood and grease trap 
materials, that caused the death and poor growth of 
hundreds of thousands of nursery plants. Poor quality 
control by TNT allowed the product to be sold before it 
had reached maturity, resulting in ammonia toxicity. 

In the SMH article, Simon Leake of the Sydney Envi-
ronmental and Soil Laboratory summed up the impact 
of this: 'I think this case has put people's confidence in 
the vital technology of recycling waste back by five 

years'. 

Such reports are the worst fears of a market creation 
program. One firm skimping on quality control may be 
all that is needed to undermine an industry that can 
provide significant environmental benefits. 

Standards and quality control are essential to gain the 
support of potential end-users for compost products. 
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The basis for standards and quality control should be 
the double objectives of ensuring a high-quality prod-
uct and diverting large quantities of organic materials 
from the waste stream. 

Contaminant standards are needed for environmental 
protection. Quality control is needed to ensure a 
highly marketable product. In Germany compost pro-
ducers and end-users together developed a certifica-
tion, labelling and independent testing system for 
compost. German users can purchase certified compost 
products knowing that they meet their required perfor-
mance criteria. 

Case Study: 
Bundesgutegemeinschaft Kompost e.V. 

In Germany, the quality criteria for compost were de-
termined by a committee of representatives from rele-
vant compost producers, user industries and highly 
regarded academics. The philosophy of the quality cri-
teria was to achieve a good price for compost based on 
its high quality, which would see a strong demand for 
the product. 

Involving compost producers and users in the quality 
standards process ensures that the producers can meet 
the standards and that compost meeting the standards 
also meets the needs of users. The German Govern-
ment monitored the process to ensure that the quality 
standards met their requirements for environmental 
protection. 

The parameters tested for certification are: 

hygiene and exclusion of germinable particles 

impurities such as metals, plastic and glass 

presence of stones 

plant compatibility 

degree of decomposition (maturity) 

water content 

loss of organic matter 

heavy metals limits 

parameters that must be declared at the time of 
sale 

The Bundesgutegemeinscha ft Kompost e.V. (Federal 
Compost Quality Assurance Organisation) was estab-
lished to monitor the quality of compost. It awards cer-
tification to compost producers that meet its compost 
quality criteria. 

An important aspect of this certification process is inde-
pendent monitoring of the compost quality. This is per-
formed by laboratories that themselves are certified by 
the Bundesgutegemeinschaft Kompost. For a compost 
producer to receive certification, its compost is inde-
pendently monitored four to eight times a year. 

Planning and Siting of Composting 
Facilities 

There is a need for the NSW EPA to develop clear 
guidelines for the establishment and operation of com-
posting facilities. 

Composting facilities can be difficult to site. Local com-
munities have concerns of noise, odour, pests, vehicle 
movements and leachate problems. The successful sit-
ing of composting facilities relies on community and 
government involvement. 

In the same way as it has sited waste facilities in metro-
politan Sydney, the State Government, through the 
Waste Recycling and Processing Service (Waste Ser-
vice), should embark on establishing the necessary ca-
pacity of composting facilities. 

The Waste Service, as the Waste Management Author-
ity, has a poor reputation in siting waste facilities, 
mainly due to its inability to involve the community in 
the planning of its proposals. Planning and siting must 
be transparent to the community and within the con-
text of a waste minirnisation strategy. The community 
must also have confidence in NSW EPA siting and op-
eration guidelines, and the EPA's ability to enforce 
these. 

Government Policy and Leadership 

The success of overseas composting programs has re-
lied on strong leadership from all spheres of govern-
ment. In NSW, there is an urgent need for the 50% 
waste reduction target to be converted into an im-
plementation strategy. 

The Dutch Government has established a Bio-Waste 
Action Program to achieve the objective of phasing out 
the disposal of organics. The Action Program is in-
volved in ensuring collection systems, processing and 
markets are in place to meet the objectives. In particu-
lar, the Bio-Waste Action Program has facilitated stan-
dards and quality control similar to that in Germany, 
and extensive research and development. 

Case Study: 
Dutch Bio-Waste Action Program 

The Dutch Bio-Waste Action Program is run by the 
Dutch Environment Ministry. The first stage of the Ac-
tion Program involves ensuring all households have ac-
cess to a separate organics collection by 1994 and that 
sufficient processing capacity and markets exist for the 
collected organics. The disposal of household organics 
is to be banned in 1994. Preparation of the second 
stage of the Action Program, dealing with recycling or-
ganic materials from commercial and industrial 
sources, commenced in 1992. 

The Action Program maintains a supervisory and co-
ordinating role by monitoring quantities of organics 
collected, processing capacity and markets to identify 
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potential problems and work towards solutions. It sup-
ports industry by providing subsidies for research and 
establishment of new facilities, and by providing infor-
mation transfer. 

The Action Program facilitated the establishment of 
the Waste Processing Association. It supports the fol-
lowing activities carried out by the Waste Processing 
Association: 

compost certification - based on the German 
model 

market potential analysis 

the development of marketing plans and sales co-
peratives 

publicity campaigns 

pricing policy co-ordinating 

application research 

Recommendations 

Barriers to the expansion of composting in NSW will 
remain until the NSW Government provides strong 
leadership. A Bio-Waste Action Program, based on the 
Dutch model, should be established. The Action Pro-
gram should be based around the target of banning the 
disposal of garden iitaleiial by 2000. 

Immediate tasks for NSW Bio-Waste Action Program 
are to set in place standards, a quality control process 
for compost products, a market potential assessment, 
and government purchasing legislation. 

The NSW EPA should develop clear guidelines for the 
establishment and operation of composting facilities, 
and the Waste Service should become actively in-
volved in establishing the composting capacity needed 
for the Action Program target. 

At NSW and Local Government levels, waste disposal 
pricing can be used as a source of funding to provide 
research and development, pilot programs and direct 
financial support for composting programs. 

The likelihood of NSW meeting its 50 % waste reduc-
tion target is dependent on the contribution that organ-
ics can play. Strong government leadership is urgently 
needed to set in place programs that will achieve the 
banning of disposal of garden materials by 2000 and 
eventual phasing out of the disposal of all organic ma-

terials. 

Timetable For Action 

The following timetable details activities of NSW Bio-
Waste Action Program: 

1993 

Formation and development of Action Program 
timetable. 

Commence process of developing standards (18 

months' duration). 

Commence quality certification process (18 

months' duration). 

Commence guidelines for planing and operating 
facilities 0 year duration). 

Commence market potential assessment 0 year 

duration). 

Plan pilot garden material programs (6 months' 

duration). 

Prepare for pilot programs at local government 
level (6 months' duration). 

1994 

Commence certification of composting facilities. 

Commence market creation promotion campaign 

(6 years duration). 

Establish pilot garden material collection pro-

grams (1 year duration). 

Develop necessary capacity of garden material 
composting facilities. 

Plan and prepare pilot to include kitchen organics 
in collection (1 year duration). 

Plan and prepare pilot to collect commercial 
kitchen organics 0 year duration). 

Develop procurement policy based on market po-
tential assessment findings. 

1995 

Expand pilot garden material programs to full 

scale. 

Establish pilot kitchen organics collection pro-

grams (1 year duration). 

Establish pilot commercial kitchen organics collec-
tion programs (1 year duration). 

NSW and Local Governments to adopt procure-
ment policy. 

1996-2000 

Full scale garden material collection programs in 
all local government areas. 

Full scale commercial kitchen collection programs. 

2000-2005 

Household organics collections expanded to in-

clude all household organics. 
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Total Waste Management in the 
Concord Municipality 

Ken Dick 	 Ron Glew 

Environment Protection Officer, EPA 	Deputy Health & Building Surveyor, Concord Council 

The opinions expressed in this paper are those of the authors, 
not necessarily those of the EPA. 

Overall Concept 

This review of waste in the local government area 
(LGA) of Concord is intended to stimulate discussion 
about better ways of achieving waste reduction within 
this area of Sydney. 

The paper suggests there are advantages in establish-
ing a more efficient regional infrastructure for collec-
tion and processing of all wastes generated within the 
Concord area. This would involve one collector per-
forming all the commercial waste collection services in 
the region. 

The efficiency of domestic waste collection contracts 
for municipal areas is generally regarded as proven. 
The proposed single collection system for commercial 
waste would similarly have the advantages of having a 
concentration of customers within a small area rather 
than scattered across Sydney. At present, we estimate 
that there are ten commercial waste companies, five re-
cycling collectors, two transport companies backload-
ing cardboard and ten bin collection companies 
operating within the Concord LGA. The demands of re-
cycling could easily double the number of truck move-
ments within this area by the end of the decade if 50% 
waste reduction is to be achieved and collection is not 
rationalised. Minimising transport distances for both 
the collection and the delivery of the waste allows a 
greater range of different services to be provided in an 
efficient manner. The need for sorting and processing 
of numerous materials suggests there advantages of 
large scale operations in order to justify capital invest-
ment in suitable specialised equipment such as balers, 
trommels and screens. A regional domestic Materials 
Recovery Facility (MRF) or an integrated MRF for a 
smaller region may provide the best option. 

Study Area 

The Concord LGA has a population of 23,600 residing 
in 8,300 dwellings. The dwellings are predominantly 
detached houses with only 10% residing in home units 
or town houses. Concord LGA is undergoing consider-
able change. Industrial areas are being updated by of-
fices, warehouses and residential properties. This is 

particularly so in the factory areas adjacent to the 
Parramatta River and Homebush Bay. 

Concord Council introduced a combined domestic 
waste - recycling collection service in 1991 and, al-
though ranked only 14th of 42 councils participating in 
the Council Recycling Rebate Scheme (First Quarter, 
1993), ratepayers participate enthusiastically in this ser-
vice. This enthusiasm was demonstrated by the large 
numbers of ratepayers who took the time to complete a 
recent survey and deliver their responses to Council's 
offices. The information from the survey and field re-
search was used to estimate all waste sources within 
the LGA for the purpose of this paper. 

Waste Audit 

Quantity 

The characterisation of the components of municipal 
solid waste in the study area is summarised below: 

Council collected waste 9,400 tonnes 

Domestic waste removed by 400 tonnes 

small vehicle (non demolition 
waste, clean-up only) 

Industrial waste 5,800 tonnes 

Commercial waste 6,800 tonnes 

Construction & demolition 7,300 tonnes 

waste 

Total 29,700 tonnes 

3.2 	Domestic Waste 

In this paper domestic waste refers to all wastes gener-
ated by normal domestic activity. It does not include 
construction and demolition waste or wastes gener-
ated by businesses in residential areas such as corner 
shops. 

Garbage collected at kerbside 	7,675 tonnes 

in garbage bins 

Council at-call clean-up 	 200 tonnes 

Ratepayer transported 	 400 tonnes 

clean-up waste 

Total 	 8,275 tonnes 
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3.3 	Council Operations Waste 

Premises 	 25 tonnes 

Parks and Gardens 	25 tonnes 
(mainly re-used on parks) 

Engineering (concrete 	1,375 tonnes 
and bitumen recycled) 

Street sweepings & 	100 tonnes 
public places cleansing 

Total 	 1,525 tonnes 

3.4 	Commercial and Industrial Waste 

We estimate that 12,600 tonnes of commercial and in-
dustrial waste are disposed of annually from within 
the Concord LGA. This waste is predominantly from 
premises involved with manufacturing (50%) and 
wholesaling (22%). We estimate, that in addition to 
this amount of waste for disposal, there is approxi-
mately 1,000 tonnes of cardboard collected from these 
premises for recycling. 

We believe that approximately 30 tonnes of glass is 
also recovered annually from clubs, hotels and restau-
rants within the Concord LGA. 

3.5 	Construction and Demolition Waste 

Apart from the recently completed office construction 
projects in Concord West, the bulk of construction/de-
molition waste within the LGA is derived from residen-
tial maintenance and renovation. 

A review of building applications revealed the follow-
ing totals for construction expenditure requiring build-
ing applications (BAs). Also included below is an 
estimate of the construction activity not requiring a BA 
based on the surveys that were undertaken: 

Value 
Activity ($ Million) 

House demolition and replacement 2 
Unit or town house construction 2 
House extensions 4 
House renovations not requiring a BA 4 
Total Residential 12 

Factory construction 5* 

(including warehouses) 

Office construction 1.5 
Building renovation requiring a BA 5 
Small renovation not requiring a BA 5 
Total Commercial 16.5 

Total Expenditure on Construction 	28.5 

This figure may require review due to the completion of a sig-
nificant number of projects and the likelihood of residential de-
velopment in other former factory areas. 

The tonnages of construction and demolition waste are 
estimated as: 

Domestic 	Construction 2,800 tonnes/yr 
Renovation 1,400 tonnes/yr 

Commercial 	Construction 2,200 tonnes/yr 
Renovation 900 tonnes/yr 

Total 7,300 tonnes/yr 

The quantities shown do not include excavation mate-
rial because for the purpose of this paper it is not 
deemed to be waste. The demolition waste generated 
is largely composed of voluminous items such as 
wood, plasterboard, carpet and soft fittings etc. 

Each of the separate waste streams was examined by 
survey, site inspections and discussions with members 
of the waste, manufacturing, commercial and demoli-
tion industries. 

3.6 	Composition 

Table I below shows in summary form the significant 
components in the different waste streams in Concord: 

Table 1 

Major Components of the Total Solid Waste Stream 

Waste Stream Putrescible Paper/Cardboard RecycIabIes Soft Vegetation Wood NDHSt Other Total 

Council 3,000 1,000 1,000 3,000 500 1,000 600 9,800 

Comm/md 3,000 5,000 1,200 100 1,800 300 800 12,600 

Demolition - - - - 2,800 3,000 1,500 7.300 

Totals 6,000 6,000 2,200 3,100 5,100 4,300 2,900 29,700 

* Glass, plastic, steel etc 

t 	Non degradable bard solids (dirt, rock, rubble etc.) 
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4. 	Waste Management Options 

When first introduced, the Mobile Garbage Bin (MGB), 
like its commercial equivalent the 3m3  bin, was an an-
swer to everyone's waste disposal problems. These sys-
tems provide a clean and efficient mixed waste storage 
and collection service to the community. The bins did, 
however, encourage the find something to fill it up with 
because I am paying for it to be taken away anyway 
attitude in the community. 

The same attitude causes problems when council pro-
vides a recycling, vegetation and clean-up service. The 
ratepayers now find that their MGBs are half-empty 
and so look for other wastes to dispose of. This in-
cludes construction wastes and so in some cases the 
weight of waste in the MGB actually increases because 
low-density items are being replaced by high density 
items such as rock and soil. 

In general it would seem appropriate if every effort were 
made to minimise the putrescible waste stream by pre-
venting non-putrescible waste from being mixed with it. 
For MGB collected wastes, this may mean charging by 
weight or charging a much higher rate for those who in-
sist on keeping a 240 litre bin in preference to a smaller bin. 

4.1 	Domestic Waste 

Putrescible Waste Recycling 

The composition of the 7,700 tonnes of putrescible 
waste currently being removed in residents' garbage 
bins each year has been estimated and is listed below 

Also listed is an estimate of the quantity of recyclables 
that are potentially recoverable from the current gar-
bage stream. This is in addition to the quantity that is 
currently recycled: 

Table 2 

Domestic Waste 

Material 

Currently 
Recycled 
(tonnes) 

Current 
Garbage 
(tonnes 

Achievable 
Recycling 
Potential 
(tonnes) 

Paper! 
cardboard  

1060 1,000 400 

Food Wastes - 2,200 not available 

Garden Wastes - 2,500 not available 

Glass 310 250 150 

Steel Cans not collected 300 *100 

Non-ferrous 10 25 15 

Plastic 20 550 200 

Wood - 100 n/a see cnpleig 

Fabric! leather! 
rubber etc  

- 250 n/a 

Ceraminc! dirt! 
ash! rock 

- 500 n/a 

Totals 1,400 1 	7,675 865 

(Source: Metropolitan Waste Disposal Authority, 1988) 

Increases in the quantity of currently collected materials 
would not result in increased cost to Council. However, the col-
lection of additional plastics and steel is likely to increase costs. 

Collection of glass and newspapers for recycling does 
not have a big impact on the available space in the 
MGBs but does significantly reduce the weight of gar-
bage for disposal. 

The high volume of materials such as PET bottles and 
cardboard, on the other hand, leads to a significant re-
duction in the volume of waste in the MGB when these 
materials are recycled. The increase in space in the 
MGB is even more notable in areas such as Hornsby 
where plastic milk bottles are collected. The effect of 
the vacant space will need to be considered when plas-
tics collections are expanded. Whether the additional 
material which fills the vacant space in the bin would 
have been disposed of elsewhere or whether it would 
have been allowed to bio-degrade on garden beds, is 
not known. 

Should the 865 tonnes of recycling potential stated 
above be achieved, then the total quantity recycled per 
annum would be 2,265 tonnes. This recycling rate rep-
resents 25% of the total waste collected in MGBs. Ap-
proximately 1,460 tonnes or 65% is paper/cardboard 
and there is some concern about the price stability of 
the market for this commodity. To achieve the pro-
posed level of waste reduction, markets must be ob-
tained for the paper/cardboard component. 

Putrescible Waste - Compostables 

The establishment of a collection service for corn-
postables is clearly necessary to achieve the 50% reduc-
tion in waste to landfill. In times of severe waste paper 
glut, the option to re-direct paper into compost may be 
worth examining. This option may offer materials han-
dling advantages but it also relies on price stability of 
the end market. At this stage markets are yet to be 
found. 

A trial collection of green waste was undertaken over 
the last quarter of 1992 using a trial zone of 2,300 
houses (28% of the LGA). Based on this trial it is esti-
mated that Concord Council would collect 65 tonnes of 
green waste per week during the summer months and 
15 tonnes per week during winter, giving a total of 
2,000 tonnes per year. By weight, this material is esti-
mated to be 80% soft vegetation such as grass and 20% 
woody branches and prunings. The woody component 
may be suitable for chipping and disposal on Council's 
own parks, but the cost of separation of this compo-
nent makes it an unlikely option. Cost estimates tend 
to support the case for mixed vegetation collection. 

Domestic Waste Disposed of by Small Vehicle 

The tonnages of waste being delivered by ratepayers to 
the nearby Waste Recycling & Processing Service 
(Waste Service) Transfer Station at Auburn is a compo-
nent of the domestic waste stream that requires more 
accurate quantification. The results of a survey of the 
vegetation collection trial area suggest that approxi-
mately 400 tonnes of vegetation and clean up materials 
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from the LGA are disposed of by small vehicles to the 
Waste Service depot or other depots each year. 

In order that a 50% waste reduction be achieved there 
is a need to ensure that the disposal costs at these facili-
ties reflect the true cost of receiving that material. The 
Waste Service has gone to some effort to make its trans-
fer stations user-friendly to small vehicle traffic. This 
has been an additional expense in terms of additional 
tipping area, recycling facilities and the additional lab-
our required to process many small transactions. 
These loads consume large tip volumes per weight 
compared to putrescible waste because of the type of 
materials. If there is to be a disincentive for domestic 
waste to be taken in small vehicles to transfer stations, 
then the true cost of providing the service should be re-
flected in the price, ie, it should be higher than the 
price per tonne of council collected domestic waste. 

Cost Implications of Comprehensive Domestic 
Waste Management Services 

The following costings have been simplified by disre-
garding possible waste increases due to space becom-
ing available in MGBs when additional recyclable 
materials are removed. Recyclable materials which are 
not currently collected, such as plastic milk bottles and 
steel cans, are not part of these cost calculations. It is 
also assumed that there is no change in the cost of col-
lection of the reduced putrescible waste stream- 

All figures are in 1990 dollars to enable comparisons. 

The 1970s Big Bin Approach 
Free Monthly Recycling Service 

Garbage tonnage 8,300 
Recycling tonnage 400 
Garbage collection costs 360,000 
Clean-up collection costs 10,000 

Tipping fees ($34.20/tonne) 284,000 

Total Waste Management Costs = 654,000 

The Waste/Recycling Collection Service 

Garbage tonnage 	 6,700 
Recycling tonnage - paper 	1,500 

- glass 	 450 
- plastic/Al 	50  

$ 

Garbage collection costs 	 360,000 

Clean-up collection costs 	 10,000 

Tipping fees ($34.20/tonne) 	230,000 
Total garbage costs 	 600,000 

Recycling collection costs 	 61,000 

Total waste management costs 	661,000 

Waste/RecyclinglComposting Collection Service 

Garbage tonnages 	 4,700 tonnes 

Recycling tonnages 	 2,000 tonnes 

Compost tonnages 	 2,000 tonnes 

Garbage collection costs 360,000 

Clean-up collection costs 10,000 
Tip fees ($34.20/tonne) 161,000 

Total Garbage Costs 531,000 

Recycling collection costs 61,000 

Compost collection costs 
($62.40/ tonne) 125,000 

Compost transfer fees 

($13/tonne) 6,000 

Gate charges 
(Growmix $9/tonne) 18,000 

Total compost costs 169,000 

Total waste management costs 761,000 

It is clear that the waste /recycling/composting collec-
tion service will cost Council more unless the cost 
structure changes, eg through increased waste disposal 
charges. If we assume a 10% increase in total wastes 
collected due to increased bin space (see above), the in-
creased total cost to Council is approximately $150,000. 
Although a significant expense for Council, this only 
represents an additional cost of $18.00 per household 
per year. 

	

4.2 	Council Operations Waste 

The 1,525 tonnes of Council Operations Waste forms a 
large component of the total Council controlled waste 
stream. The dominant part of this is 1,375 tonnes of 
waste generated by Council's road and other civil engi-
neering works. Council currently operates a small land-
fill for its own engineering wastes and consequently 
the disposal costs are too low to justify reprocessing at 
present. In the near future this waste stream will be re-

duced to minimal levels. 

	

4.3 	Commercial/Industrial Waste 

It is believed that recycling can achieve the 50% waste 

reduction in the commercial / industrial waste stream 

in Concord due to the predominance of businesses that 
produce only dry waste. Arnotts Biscuits is an excep- 
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tion. The factory is located in the western part of the 
Municipality. This site was examined and found to be 
a much smaller waste generator than anticipated, due 
mainly to waste minimisation practices on the produc-
tion lines. Unfortunately, the waste produced is a mix-
ture of engineering wastes, floor sweepings, lunch 
scraps and spoilt packaging materials and therefore 
not easy to recycle. 

The composition of the total commercial/industrial 
waste stream in Concord was estimated earlier in 
Table 1. The major components are paper/cardboard 
(40%), recyclable plastic and glass (10%) and wood 
(14%) which together constitute 64% of the total com-

mercial/industrial waste stream. 

The first consideration for commercial/industrial 
waste cardboard recycling is the availability and stabil-
ity of markets for the recovered material. If we assume 
that markets exist, then the major barrier to higher lev-
els of cardboard recycling is that the small to medium 
sized premises have insufficient cardboard to justify a 
collection service using the existing infrastructure. In 
many cases, particularly with small premises, the intro-
duction of cardboard recycling as a source separated 
item for separate collection produces no cost savings. 
This is due to the fact that despite a reduction in waste 
the garbage collection service is kept at its previous 
volume due to being a minimum service. 

One option for the premises that generate mainly dry 
waste is the provision of a 240 litre MGB collection for 
putrescible waste and those materials that are not 
readily recyclable, such as carbon paper, foamed plas-
tic, cloth, dirt and waxed paper. A 3m3  bin would 
then be used to transfer the bulk of the recyclable 
waste to a Materials Recovery Facility (MRF) for recov-
ery. 

The collection cost could have a bin rental fee, a vol-
ume-cleared fee and a weight-of-contents fee incorpo-
rated into the total charge. The weight charge would 
ensure a user pays policy for items such as wood, 
which is more expensive to process and dispose of 
than cardboard, based on a volume basis. The volume 
charge would need to have some variation options 
based on contents since a bin filled with purely card-
board would be easier to recycle than a bin of identical 
weight filled with various plastics, wood and card-
board. This is a user-pays charge, based on the cost of 
sorting, marketing the recovered contents and dispos-
ing of the waste residue. 

It is believed that these separate collection services 
could be operated at a cost similar to the current 3m3  
mixed waste collection and disposal costs. These costs 
being: 

240 Litre MGB $45/tonne collection, 
$35/tonne disposal 

3m3  bin 	$80/tonne collection and disposal 

An estimate of the number of services needed for the 
180 dry business premises is 400 MGBs to be distrib- 

uted according to need and 200 3m3  bins distributed in 
the following way: 

Premises No of 3m3  bins 	Collection pattern 

105 1 once weekly collection 
40 1 twice weekly collection 
25 1 daily collection 

4 2 daily collection 
4 3 daily collection 
2 5 daily collection 

Total collected waste is estimated to be 1,380m3  per 
week or 200 tonnes per week. This adds up to 10,000 
tonnes per year from dry premises. The other 2,600 
tonnes are regarded in the first instance as being wet 
waste suitable only for garbage collection. Of the 
10,000 tonnes it is estimated that 1,000 tonnes would 
be collected in the MGBs for disposal. Of the 9,000 
tonnes collectable in a dry service, it is estimated that 
6,000 tonnes could be recovered, leaving a residue of 
3,000 tonnes for disposal. As the difference between 
the cost of disposal and recovery becomes greater, the 
added incentive is likely to increase this recovery to 
7,000 tonnes with a residue of only a 2,000 tonnes. 

The composition of the Commercial/Industrial waste 
that could be expected to be recovered and the amount 
of non-recovered material is estimated as follows: 

tonnes 
Putrescible or non-readily recyclable waste 	2,600 
(Existing style of mixed waste collection 
from wet premises) 

Putrescible or non-readily recyclable waste 	1,000 
(240 litre MGB garbage collection from 
dry premises) 

Reject material from the MRF 	 3,000 

Recovered materials - paper 1,000 
- cardboard 3,000 
- wood 1,200 

metal 300 
- plastic 500 

Total 
	

12,600 

An additional advantage of this low cost, two bin col-
lection infrastructure is its ability to deal with an un-
reasonable collapse in the cardboard market. Should 
this happen, then the low-technology MRF could 
merely become a non-putrescible transfer station and 
haul the waste to a suitably licensed disposal or com-
posting facility. The concentration of collection in a 
smaller area allows such greater flexibility. 

This infrastructure could also be adapted by co opera-
tion with neighbouring Councils to collect com-
postables from vegetable retailers or restaurants when 
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compost markets are established. This collection 
would involve the compostables being in the 3m3  bin 
with the non-compostables being disposed of in the 
MGBs for collection with the putrescibles. 

4.4 	Construction/Demolition Waste 

The 7,300 tonnes of construction and demolition waste 
generated per year within the Concord Municipality is 
an insufficient quantity to justify the establishment of a 
demolition waste MRF of any complexity. This ton-
nage throughput would only justify scavenging 
through the waste and stockpiling the non-degradable 
hard solids component for screening or crushing at reg-
ular intervals. This would suggest there are advan-
tages if a regional demolition waste MRF accepted 
construction and demolition waste from a region con-
siderably larger than Concord Municipality. The multi-
plicity of operations and the necessity to gain approval 
for operations such as crushing and screening suggests 
the need to establish a long term MRF rather than a 
MRF for the duration of the landfill sites life. This 
would justify the investment in plant, equipment and 
site works. This becomes a necessity when we consider 
the need for this MRF to become a wholesale and retail 
outlet for recovered construction materials and compo-
nents. A regional MRF for the inner west could be ex-
pected each year to be selling 200,000 tonnes of 
naturally excavated materials and 50,000 tonnes of re-
covered construction and demolition waste materials. 
This MRF would also need to act as a transfer station 
for the estimated 50,000 tonnes residue remaining at 
the end of the recovery process. 

The Croydon Brick Pit owned by Burwood Council has 
potential as a regional MRF although the proximity of 
residences may limit its operations. The 50% waste re-
duction target could readily be achieved in this waste 
stream, however, the availability of low-cost demoli-
tion waste depots on the perimeter of Sydney tends un-
fortunately to favour the transfer of this waste rather 
than its recovery. A government policy in France re-
quires all waste to be taken to a transfer station where 
materials recovery takes place and only the residue 
from this process is accepted at a landfill. In the opin-
ion of the authors this type of policy could readily 
achieve the 50% waste reduction required by the year 
2000. The following is a composition estimate of the 
bin wastes generated in established areas such as Con-

cord. 

Table 3 

Composition Estimate of Construction 
& Demolition Waste Bins 

Heavy Material Light Material 
Material (700 kg/rn3) (200 kg/rn3)  

% present % of total % present % of total 
recoverable recoverable 

Dirt & tines 50 50 20 20 

Bricks, 30 30 10 10 
tiles, rocks  
Wood 10 2 30 6 

products  
Vegetation 6 0 30 6 

Metals 1 1 1 1 

Floor 3 0 9 0 

coverings  
Potentially 83 37 
recoverable 
waste  
Residue  17  63 

This means that the non readily recoverable residue in 
a light bin is 126 kg (63% of 200 kg) while that of a 
heavy bin is in fact 119 kg (17% of 700 kg). 

This comparison of the composition of construction 
and demolition waste bins displays the odd feature 
that it is easier to reduce the mass of waste requiring 
disposal in a waste bin generated from heavy building 
work than from lightweight refurbishment. The resi-
due remaining from each bin load type has a similar 

composition. 

Source: 1992 First Nationall-lazardous and Solid Waste 
Conference - Gerstie & Dick 

	

5. 	The Benefits of RegionalOperations 

	

5.1 	Domestic Wastes 

The need to satisfy markets for a range of different ma-
terials leads, in the authors' opinion, to a situation 
where there are advantages in having a regional MRF. 
These additional market requirements currently in-
clude marketing old newsprint and cardboard sepa-
rately in an international marketplace. In the future, 

there will be a need to deal with the recovery, sorting, 
baling, marketing and transportation of plastics. The 
same may also be true of vegetative wastes depending 
on their eventual market. This multiplicity of activity 
is not easily accomplished at the kerbside so a process-

ing facility may be needed. 

	

5.2 	Council Operations Wastes 

The vast majority of council operations wastes is engi-
neering wastes. The Parks and Gardens staff of coun-
cils usually dispose of nearly all their wastes onto their 
own gardens. The engineering wastes generated by 
councils are readily recyclable but due to the small size 
of many councils' separate engineering waste streams 
this often does not occur except for concrete and bitu- 



Effective Waste Management 	35 

men. There is a need for any regional demolition waste 
facility to also act as a regional facility for these materials. 

	

5.3 	Commercial/Industrial Waste 

There are clear and obvious advantages to the opera-
tion of an integrated waste recovery facility that has a 
larger collection area than the tiny Municipality of Con-
cord. A combination of only the small councils of Con-
cord, Burwood, Ashfield and Strathfield would 
constitute enough Commercial / Industrial waste 
(63,000 tonnes) to justify a fleet of five or six front-lift 
trucks and thus allow for optimum efficiency. Estab-
lishing a seven-year contract would allow consider-
ation of optimum collection systems to provide the 
multiplicity of services necessary with recycling. The 
greatly reduced haulage distances would make op-
tions such as the 240 litre MGB side-loader and 3m3  
front lift hybrid manufactured by Formark for country 
councils viable in the city. Three of these vehicles would 
be sufficient to collect all the Commercial/Industrial gar-
bage (wet waste) within this four council area. 

One other possible advantage that regionalisation has 
for this little group is that the Sydney Produce Markets 
at Flemington offer a concentration of compostables 
that could be utilisedto develop a composting collec-
tion infrastructure. As the cost of waste disposal rises, 
the wet waste component of the region may be able to 
be collected for composting, using the concentrations 
at Flemington as a collection point for transfer to a 
composting facility. 

	

5.4 	Construction and Demolition Waste 

The cost of establishing a construction and demolition 
waste recovery facility can only be justified on a regional 
basis. Because of the need to screen materials, process 
wood and crush rocks, bricks and concrete to recover the 
various components of the waste, significant site and 
equipment expenditure is required, eg stockpiles of un-
processed and processed stock would necessitate a rea-
sonably large site compared to a waste transfer operation. 

A recovery facility differs greatly from the type of scav-
enging that recovers items for their value as building 
components such as sinks, doors etc. The latter opera-
tion is clearly more environmentally sound because it 
extends the useful life of an item such as bricks which 
may be re-used as commons rather than crushed to be 
used as roadbase. 

The proposal that councils include in their building ap-
proval process the requirement that a waste manage-
ment plan for construction and demolition waste be 

prepared was put forward in the Kinhill Report on De-
molition Waste released by the then Waste Manage-
ment Authority in 1991. If this approach were to be 
followed, then the recovery potential contained in the 
residue could only be realised at a materials recovery 
facility, since the re-useable building items would have 
already been removed. 

The councils that are within reasonable transport dis-
tance of Burwood were examined to estimate the quan-
tities of construction/demolition waste they generate. 
These estimates are based on the average level of build-
ing activity during the past decade and are shown in 
Table 4. These could be regarded as the maximum po-
tential input to the Burwood Depot from the region. 

Table 4 

Demolition Waste Sources Within Reasonable 
Distance of Burwood 

Council Construction and Demolition 
Waste Tonnages 

Ashfield 1,600 
Auburn 7,100 
Bankstown 23,000 
Burwood 4,400 
Concord 7,300 
Canterbury 2,600 
Drummoyne 4,600 
Leichhardt 11,500 
Marrickville 4,700 
Ryde 15,900 
Strathfield 5,700 
Sydney City 62,000 

Totals 	150,400 

6. 	Conclusion 

The Sydney community collectively pays approxi-
mately $250 million per year for the collection and dis-
posal of solid waste. 

The collection system that currently exists was developed 
to efficiently collect and dispose of mixed waste in a par-
ticular set of circumstances. Initially there were numer-
ous disposal facilities and then, as landfills tended to 
become located on the perimeter of the city, the collection 
system adjusted by organising collection runs in a pattern 
radiating outwards. This transport infrastructure consists 
of three separate waste collection systems. These are: 

. 	putrescible waste collected on a Council area basis 

commercial/industrial waste collected on a 
Sydney-wide basis 

construction and demolition waste collected as con-
struction occurs in various places across Sydney. 

The authors consider that the new challenge is to re-
cover materials for delivery to markets in various 
places, both inside and outside Sydney, as well as dis-
pose of the residue to different types of disposal facili-
ties. In order to respond to this challenge it does seem 
appropriate to review the suitability of the current in-
frastructure. There is little doubt that the future for 
waste management does not lie in the past experiences 
of low cost mixed waste disposal. The future is a waste 
industry infrastructure that resembles a manufacturing 
and distribution network in reverse. 
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Manly - Sydney's Number One Recycler 

John Swift 

Municipal Engineer, Manly Council 

Manly Council 

Manly Council services an area to the north of Sydney 
The area is 16 km2  and has approximately 35,000 resi-
dents. It is predominantly residential with three main 
shopping centres and a small industrial area. The 
Council provides a domestic and commercial garbage 

recyclables collection service utilising day labour. 

In recent times, Manly has had the highest recycling 
rate on a kilogram per capita basis of any Council in 
Sydney. 

Background 

For many years the Council provided a basic service to 
its ratepayers of a single 55 litre garbage bin picked up 
twice per week. It also provided a recycling service for 
paper and glass, first by contractors and then by day 

labour. 

The change to day labour for the recycling collection 
occurred some time ago in order to provide a more reli-
able service. This was successful. 

At that time residential ratepayers could have multi-
ples of the basic service (ie. 2 x 55 litre bins twice per 
week) by paying the same multiple of the basic rate in 
advance. 

Commercial ratepayers were also entitled to the basic 
service (or multiple thereof) or to go onto a container 
service utilising MGBs or steel containers of varying 
sizes. These were emptied on a regular or needs basis 
and charge at a set rate per lift. Recyclables, if sepa-
rated, were collected free, again on a needs basis. 

As a result, there was a monetary incentive for com-
mercial operators to recycle. This incentive was not 
available to the majority of residential ratepayers. 

In response to anticipated rising tipping costs, dwin-
dling landfill sites and environmental concerns, Coun-
cil late in 1991 resolved to radically change its basic 

service. 

The new basic service, which was to have a significant 
impact on residential ratepayers, reduced the bin 
pickup to one 55 litre bin once per week. To go some 
way to compensate for this, the fortnightly recycling 
service was to be increased to weekly with two recycl-
ing tubs being provided free to each household. Addi-
tional garbage could be picked up, but only on the 
same night as the normal service and only if payment 
was made in advance either by an annual charge for a 

regular service or the purchase of stickers from the 
Council which were then attached to the additional 
bin/s. for a needs-based service. 

The effect of this new system was to provide a real in-
centive (previously missing) for residential ratepayers 
to recycle. 

The new service was introduced in August 1992. A de-
tailed account of the events leading up to this change, 
and how it was sold to the ratepayers is contained in a 
paper I presented to last year's seminar. A Recycling 
Committee, consisting of elected representatives, staff 
from the Manly Environment Centre and Council staff 
co-ordinated the introduction. This Committee contin-
ues to play an active role. 

Introduction of the New Service 

In the final planning stage for the introduction of the 
new service we had two major concerns. 

We believed that our main problem would be an in-
crease in dumping and disposal of household garbage 
in be-tidy bins. Whilst this was expected to be short-
lived, it was seen as a threat which could give ammuni-
tion to our detractors if it got out of hand. 

Another concern was increased weight in the garbage 
bins which could cause a problem to our men, and re-
sult in, amongst other things, increased workers' com-
pensation claims. As twelve stickers for a second, as 
needed, collection were to be issued to each house-
holder (three months' worth) we felt however, that 
there would be a gradual transition which would give 
us time to address and solve any particular problems. 

What happened however was quite different! 

. 	The new system was adopted by most of the resi- 
dents immediately. 

. 	There was a negligible increase in illegal dumping 
or illegal use of be-tidy bins. We breathed a sigh of 

relief. 

The bins got heavier overnight. We began to 
closely monitor the incidence of injury. 

Recyclables collected dramatically increased. We 
obviously expected this to happen but also ex-
pected it to taper off after a couple of weeks when 
people realised that for the most part they could 
cope with just one bin per week without separat-
ing every scrap of recyclable material. Therefore 
we had no initial concerns. 
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Our staff reported that there was an increase in the 
number of bins being emptied but this increase was 
not being matched by the number of stickers being 
used. Some people were cheating, but again we 
thought this would settle down. 

After Introduction 

Although there was an increas in bin weight, our staff 
were coping and there was no real cause for concern. 

More and more material for which there is currently 
no market (particularly plastics) was being put out. It 
had earlier been decided that all material marked recy-
clable would be collected even if there was no market 
for it. In practice, we extended this to all plastic con-
tainers, but drew the line at other plastic items such as 
toilet seats. 

The recyclable collection rate did not drop off or pla-
teau as anticipated. As a decision had been made to 
utilise kerbside sorting for the new system, this meant 
that sorting was taking longer than anticipated, and 
the Thursday/Friday collections were running into 
Saturday/Sunday. This was a real cause for concern. 
The residents were losing confidence in us and our 
overtime bill was skyrocketing. After consultation 
with the staff, a decision was made to go to central sort-
ing using a Materials Recovery Fimcility, (MRF) and pro-
vision was made for this in the 1993 budget. 

Our Present Operation 

In order to further increase our recycling rate and to re-
duce costs, residents now do not have the option to 
pay for additional services twelve months in advance. 
Additional bins must now have a pre-paid sticker at-
tached for each service. If there is no sticker, the bin is 
not picked up. 

The MRF, supplied and installed at Council's depot by 
Denlar Pty Ltd Queensland is also now in operation. 
As there is an investigation currently underway into a 
possible rationalisation of all depot facilities, it has 
been housed on a temporary basis in a converted ga-
rage building. Whilst the layout is not ideal, cost sav-
ings in the order of $5000 per week are being achieved 
with central sorting. 

All recyclables, other than paper, are collected in corn-
pacters of open-bodied trucks and delivered to the 
MRF for sorting and storage in bulk containers/hold-
ing areas until delivered straight to the mill. This oper-
ation will change shortly due to the requirement to 
have paper sorted. The sorting will be done via the 
MRF and not kerbside. 

Council currently collects kerbside and sorts the fol-
lowing materials: 

paper 

glass 

PET 

other plastics 

aluminium 

steel cans 

A recycling centre is also available to residents on the 
weekend. In addition to the materials collected kerbs-
ide, this centre also accepts:- 

. oils 

batteries 

clothes 

garden clippings 

Tonnages for the October - December 1993 quarter of 
the major items compared to the same period in 1992 
are as follows: 

1991 	1992 % Increase 

Paper 68.07 102.98 51.3 
Glass 31.90 46.33 45.2 
PET 0.51 0.71 39.2 
Other plastics1  - - - 
Aluminium 0.05 0.66 1,220 
Steel cans2  - - - 

Source: Kerbside Quarterly published by the EPA 
Notes 

HDPE is now being disposed of as a recyclable item. 
Steel cans are now being sorted for disposal. 

It is costing Council approximately $142 per tonne to 
pick up, sort and deliver the marketable recyclables 
based on current tonnages and including both direct 
and indirect costs. 

(Due to the uncertainty of the paper market. an  income 
figure has not been calculated.) 

The Future 

In terms of recycling there are few options left for im-
provement. Some fine tuning can be done and the op-
eration of the MRF can and is being improved. 
Council recently called public tenders for its gar-
bage/recycling service. Our staff, with the assistance 
of a consultant also submitted a tender. All tenders re-
ceived were assessed by another independent consul-
tant and our staff are deemed to have the winning bid. 
Whilst there will be some operational changes result-
ing in cost savings, it is expected that the basic service 
will remain unchanged. At the time of writing the 
final outcome has not been reported to Council. 

Vegetation-only clean-ups will most certainly be intro-
duced with the changes. Markets or lack thereof, and 
market prices concern Council. Unfortunately, the 
more successful we and other Councils are, the greater 
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the chance of a reduction of prices. The recent drop in 
paper prices is a good example. Government interven-
tion appears to be the only answer to this problem, al-
though the activities of the Local Government 
Recycling Co-operative, of which Manly Council is an 
active member and supporter, will have a significant 
impact. I believe however, that the chance of Councils 
ever running their recycling operations at a profit is re-
mote and that there will always be a nett cost which 
will have to be borne by the ratepayer. 

Recycling is only part of the equation. It is not the com-
plete answer. In order to achieve further reduction in 
waste, the concepts of recycling, reusing, and compost-
ing must be embraced. Manly Council and the Manly 
Environment Centre are actively promoting these. 

Conclusion 

Manly Council is Sydney's Number One Recycler due 
to the success of its new garbage/recycling system. 
this success could not have been achieved without the 
full co-operation and support of the elected representa-
tives, residents and staff. 

That co-operation and support was given with enthusi-
asm and is continuing. 
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Lismore's Waste Management Strategy 

Diana Roberts 

Councillor, Lismore City Council 

This presentation is based on the proposal prepared by 
Stuart White, Waste Management Advisory Commit-
tee Lismore City Council, for a waste minimisation 
strategy for Lismore, adopted by Lismore City Council 
in February 1993. Since adopting this strategy Council 
has employed several people to work on different as-
pects of the proposal and I will outline our findings 
and decisions to date. 

Summary and Recommendations 

Following the approval of the Minister for Local Gov-
ernment of the $12.50 increase in the garbage rate in 
1993, there is an urgent need to develop a Waste 
Minimisation Strategy for Lismore to ensure that the 
maximum value is obtained on behalf of the Lismore 
City Council ratepayers. The proposal outlines the ob-
jectives, scope and necessary elements of such a strat-
egy. The recommendations below are based on the 
proposal. 

Recommendation One 

That the objectives, scope and elements of the Waste 
Minimisation Strategy be as outlined in the proposal. 
In particular that the central feature of the Strategy is a 
commitment to waste minimisation and reducing the 
volume of compacted waste going to landfill. 

Recommendation Two 

That Lismore City Council allocate additional re-
sources to develop and implement a Waste Minimisa-
tion Strategy as outlined in the proposal. That funds 
for this be allocated from the revenue raised by the 
$12.50 levy on the garbage charge in 1993. That the al-
location of resources for the development of the Strat-
egy to point of implementation be to a maximum of 
$20,000. 

Recommendation Three 

That the overall direction of the Waste Minimisation 
Strategy be subject to the Waste Management Advi-
sory Committee through the Kerbside Recycling Work-
ing Group. That all initiatives will be subject to a 
report to full Council. 

Recommendation Four 

That the first task in the development of the Strategy is 
to ensure that the following information is obtained 
and clearly presented: 

As accurate as practicable assessment of the com-
position of the total waste and recyclables stream 
by volume, weight and proportion including iden-
tification of major waste sources. 

The volumes, projections, costs and operational de-
tails of the Wyrallah Road landfill, and the exist-
ing household and CBD collection service. 

An assessment of the technical and financial mer-
its of all the options considered at the October pub-
lic meeting. These options include: 

- 	kerbside collection of containers 

- 	separate collection of same bin 

- 	partitioned bin collection 

- 	dual-bin collection, pay-by weight 

- 	home composting 

- 	drop-off points for recyclables 

An assessment of the viability of municipal scale 
composting, possibly including paper, and collec-
tion strategies for organic wastes and waste paper. 

A plan for meeting the recycling needs of villages, 
rural areas, and the CBD. Particularly, a plan for 
dealing with organic waste in the CBD. 

A plan for community consultation and public ed-
ucation. 

Investigate possible sources of outside funding or 
support for the development and implementation 
of the Strategy. 

Other issues as determined by the Waste Manage-
ment Advisory Committee and Council. 

Establishing the Objectives 

To develop a Strategy, the first task is to define the ob-
jectives of such a strategy. The following is a proposed 
list of objectives for a Waste Minimisation Strategy for 
Lismore. 

To reduce the waste being disposed of to landfill by 
at least 50% by the year 2000, based on 1990 figures. 

This is a target adopted as part of the Federal 
government's National Waste Minimisation and Re-
cycling Strategy (CEPA 1992). The target was 
reached in agreement with the States and is also in-
corporated in the NSW Waste Management Green 
Paper (NSW Government 1992). A complementary 
target is to reduce domestic waste by 50% per ca-
pita by the year 2000. 
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To establish clear and measurable performance cri-
teria for the Waste Minimisation Strategy to en-
able evaluation of the elements of the Strategy. 

This is a fundamental management objective. Cur-
rently, any management objectives and perfor-
mance criteria for the Garbage Fund are informal 
and mainly relate to financial performance. How-
ever, if a broader set of objectives is to be pursued 
there will need to be new and more formalised cri-
teria. The public meeting held to discuss the pro-
posed increase in the garbage rate passed a 
resolution that the funds should be expended in a 
way that maximises the diversion of material from 
landfill. If this is to be respected there will need to 
be a process for evaluation of the Strategy based 
on this criterion. 

To introduce a pay-by-weight or pay-by-volume 
charging system for all waste. 

This reform is recommended by the national and 
state waste strategies. The current flat rate for gar-
bage removal offers no incentive for ratepayers to 
reduce the amount of waste they dispose of, and is 
almost certainly a regressive tax against pensioner 
households where household size and predisposi-
tion to recycling and re-use is higher. The intro-
duction of 240 litre mobile garbage bins to replace 
the 55 litre service also generally increases the 
amount of waste collected. There are many possi-
ble methods whereby pay-by-weight or pay-by-
volume charging could be introduced which need 
to be further investigated as part of the Strategy. 

To develop a strategy that is acceptable to the com-
munity. 

Waste is an issue that affects everyone in the com-
munity, and the reduction of waste will involve ev-
eryone in the community. It is essential therefore 
to develop a strategy that has wide community ac-
ceptance. 

To integrate waste minimisation and disposal ac-
tivities into an overall strategy. 

Currently, in most local government areas includ-
ing Lismore, recycling is seen as a separate activity 
to waste collection and disposal. This is most clearly 
shown by the separate consideration of a recycling 
levy which is usually charged to pay for a sepa-
rate collection of cans and bottles. If targets for re-
ducing waste going to landfill are to be achieved, 
then it is legitimate and necessary to integrate con-
sideration of collection, disposal and waste 
minimisation activities under the same financial 
and management umbrella. 

To anticipate, and ensure reserve funds are avail-
able for future developments in technologies, regu-
lations or community expectations. 

The issue of waste management is one that is un-
dergoing rapid development in every respect. To 

be aware of current and future developments is 
very important for good management. It is partic-
ularly important in order to ensure that major ex-
penditure items do not preclude future 
possibilities. 

To minimise the use of resources and impact on 
the environment, and to move as far as possible 
up the waste management hierarchy, ie. first reduce 
waste, then re-use, then recycle and lastly dispose. 

The motivation for implementing a Waste 
Minimisation Strategy is not merely financial. The 
waste of resources that is represented by landfill 
disposal is also an important consideration and 
one which is likely to be regulated in the future. 
The waste management hierarchy recognises this, as 
well as recognising the adverse environmental con-
sequences of landfill disposal, regardless of the 

standard of operation. 

Scope of the Strategy 

The area of waste management is so broad that there is 
an advantage, at least at first, in limiting the scope of 
the Strategy. Therefore, the Strategy aims to cover the 
collection, minimisation, recycling and disposal of 
solid waste in the Lismore local government area. It 
will not involve sewage waste except insofar as sew-
age sludge may be used in co-composting with solid 
waste. It will, in due course, address intractable, toxic 
and hazardous waste. It will address recycling in rural 
areas and unauthorised tipping in rural areas and will 
encompass the Nimbin recycling and transfer station 
operation and management of the Nimbin landfill site. 

Developing the Strategy 

Having established the objectives and scope of the 
Waste Minimisation Strategy, the next task is to de-
velop the Strategy itself. This will require at least the 

following elements: 

Information Gathering 

More information is needed about a large number of is-
sues including: 

the composition of the waste stream (see What 

Goes to Landfill?) 

the projected volumes and costs of landfill 

accurate costing of the various kerbside collection 

options 

the experience of other areas in more ambitious as-
pects of the Strategy (eg. composting) 

the state of the markets for various materials 

This information will be essential in developing the 

Strategy. 
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Community Consultation 

At the public meeting held to discuss the imposition of 
an addition to the garbage charge in October 1992, a 
commitment was given by the Waste Management Ad-
visory Committee that the public would be kept in-
formed of the progress of the Committee's work and 
that the community would be consulted on major ini-
tiatives. Newspaper articles and notices, leaflets and a 
public meeting are considered to be minimum require-
ments, and the Committee will work on developing 
and undertaking more substantial measures, for exam-
ple, policy juries, questionnaires, polls or focus groups. 

Landfill management Plan 

The long-term management of the landfill site is an in-
tegral part of the Waste Minimisation Strategy. Costs 
of operation of the landfill, present and future environ-
mental controls, costs of augmentation and so on are 
all issues that need to be explored. 

Financial Plan 

All aspects of waste collection, recycling and disposal 
need to be costed and a detailed financial plan devel-
oped. One end result of this will be the ability to deter-
mine the net present value of diverting (say) one cubic 
metre of waste from landfill. This will enable more ac-
curate appraisal of the financial benefits of waste 
minimisation and recycling. 

Education 

Providing accurate and well-presented educational ma-
terial to the public is fundamental to the success of the 
Strategy. The public needs to be kept informed of the 
initiatives that arise from the Strategy and what is ex-
pected of them, and more generally of the need for 
waste minimisation in the interests of the whole com-
munity. 

Trials 

Some initiatives which arise out of the Strategy may be 
innovative, and involve a reasonably large commit-
ment from Council or a private contractor. For exam-
ple, composting on a Council-wide scale, or collection 
of waste in a partitioned bin. There would be strong 
advantages in being able to conduct trials of such op-
tions, both to sort out technical and financial issues, 
but also to generate publicity for such options and as-
sess the level of public support. 

Iniplementation 

Options which are recommended as part of the Strat-
egy will have to be implemented, which will require 
co-ordination of the financing, timing, calling for and 
letting of tenders, education and other aspects. Op-
tions which may need to be implemented include: 

kerbside collection of recyclable materials  

a system for pay-by-weight or pay-by-volume 
charging 

establishing collection points for recyclables 

composting on a Council-wide scale 

Lobbying 

Many waste management issues which impact on local 
government are within the jurisdiction of the state and 
federal government. For example, local government 
generally foots the bill for disposal or recycling (via 
subsidised collection) of packaging (glass, aluminium, 
steel and plastic containers, wrapping material and so 
on). The packaging industry benefits financially from 
this cross-subsidy, despite the fact that the National 

Waste Strategy (CEPA 1992) explicitly states that the pol-

luter-pays principle should guide the strategy. In order 
to help redress the economic imbalance, continued lob-
bying of state and federal governments is necessary di-
rectly and through the Local Government Association. 

Outside Support 

There are a number of possibilities for financial and in-
kind support in developing and implementing the 
Strategy from outside Council, eg. from state and fed-
eral government agencies, industry and other or-
ganisations. These avenues will need to be 
investigated as early as possible. 

Evaluation 

At the October public meeting, a commitment was 
given that there should be a performance review of the 
initiatives arising from the Committee's work. This is 
part of a necessary evaluation process for the Strategy 
as a whole. Once the objectives of the Strategy are 
agreed upon, an evaluation process needs to be devel-
oped which can, as objectively as possible, measure the 
actual achievement of those objectives. For example, 
in the case of the objective relating to reducing waste 
going to landfill, it is a simple matter to measure the re-
duction each year. An improvement on this is to estab-
lish an index which shows the cost of reducing the 
volume going to landfill as a function of that reduc-
tion, eg. in dollars per cubic metre. 

What Goes to Landfill? 

If the Waste Minimisation Strategy is to effectively re-
duce the volume of waste going to landfill then it is im-
portant to know what is in the waste stream. 
Estimates by Council staff suggest that the breakdown 
(by volume) is approximately 300m3  of uncompacted 
waste per week from each of the three categories 
below: 

Council trucks 

Richmond Waste and other private contractors 

0 	general public 
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Data from Gold (1989) suggest that the sources of 
waste are as shown in the table below. 

Table 1 

Sources of Waste Delivered to Wyrallah Road 
Landfill in 1988. 

Category 	 Tonnes Percent 

Domestic waste (12,500 homes) 	9,800 	25 
Trade waste 	 19,800 	50 

Trade waste delivered privately 	3,000 	7 

Small vehicle waste 	 7,000 	18 

Total 	 39,600 100 

Data from Gold (1989) 

A successful Waste Minimisation Strategy would need 
to address each of the categories shown above. The 
first step would be to compile accurate figures regard-
ing the weight and volume of material currently being 
disposed of and the composition of waste within those 
categories, as is shown for the domestic waste stream 
below. 

What's in Household Waste? 

If we take the view that landfill space and garbage 
compactor space are to be optimised, then the composi-
tion of household waste by volume, rather than by 
weight, is important. Unfortunately there are very few 
studies to base this on, and the proportions vary from 
place to place and throughout the year. The most reli-
able data is based upon a comprehensive measurement 
by BHP at the Lucas Heights landfill. (The available 
data has been compiled into Annexure A, available 
from Pat Skinner at the EPA). 

While there are some quite large discrepancies in the 
results from BHP's study, some significant conclusions 
can be drawn: 

Food and garden wastes are the largest single com-
ponent by volume or weight in all results. Mixed 
waste paper is the second largest component. 

By volume, organic waste (food and garden) and 
paper together comprise 60% of the domestic 
waste stream. The two results agree on this. 

By volume, all metal and glass together comprise 
7.6% (BHP measurement) or 18.6% (LCC estimate). 

Based on these results, any Strategy must address the 
organic and paper components. Conversely, a Strat-
egy which addressed only the metal and glass would 
not have a significant impact on reducing waste going 
to landfill. 
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Councils Working Together: 
Grafton's Strategy 

Ken Wilson 

Acting Chief Health & Building Surveyor, Grafton City Council 

During the past 18 months, Grafton City Council, 
along with the adjoining Councils of Copmanhurst, 
Nymboida and Ulmarra, have put aside their parochi-
alism, their rivalry and their concerns with amalgama-
tions, to work together, with the aim of improving the 
quality and efficiency of solid waste management prac-
tices within our region. 

By working together and by working as a region and 
achieving economies of scale not available as individ-
ual Councils, significant improvements have been 
achieved in a relatively short period of time. 

Grafton City is a relatively small rural City located on 
the North coast of NSW, some 700 km north of Sydney. 
The City has a population of 17,100 and is perhaps best 
known as the Jacaranda City or the City of Trees. 

Adjoining Grafton City are three rural-based Councils 
known as Copmanhurst, Nymboida and Ulmarra. 
These four Councils, along with Maclean Council, 
make up the region known as the Clarence Valley. The 
total population of Grafton, Copmanhurst, Nymboida 
and Ulmarra Council areas is 30,650 and there are ap-
proximately 9,200 garbage services. 

The Regional Approach 

The regional approach was initiated in late 1991, when 
Grafton City Council commenced a review of solid 
waste management practices operating within the 
City. There were three main issues that prompted this 
review: 

the existing waste collection contract would expire 
on 30 June 1993 

the existing landfill site was nearing completion 

the desire to improve recycling services within the 
City 

Due to Grafton Cit"s boundary limitations that meant 
the siting of any new landfill would most likely be 
within one of the adjoining Councils, along with the as-
sumption that economies of scale would make waste 
management, particularly recycling and landfill opera-
tions, more cost-effective, the review was expanded to 
include, with their co-operation, the adjoining Coun-
cils. 

The review, which basicalty documented existing prac-
tices, clearly showed a lack of consistency in both cost 

and level of service provided, particularly with regard 
to recycling. It also revealed that there were 14 land-
fills serving the area and only one, the Grafton landfill, 
was receiving adequate maintenance. It was quite ob-
vious that the smaller Councils were not in the posi-
tion to maintain their landfills to an environmentally 
acceptable level. 

After considering this report, each Council acknowl-
edged the issues and the financial and environmental 
costs of failing to manage solid waste in the future. As 
a result, Councils agreed to form a working party, con-
sisting of one elected representative and the relevant 
Environmental Health Officer from each Council. The 
aim of the working party was to develop a consistent, 
cost effective and environmentally responsible waste 
management strategy that could be implemented on a 
regional basis, while also maintaining the autonomy of 
each Council. 

The working party proceeded to prepare and consider 
a wide range of reports on waste management issues 
considered relevant to the region. These included: 

domestic/commercial garbage collection 

contaminated medial waste disposal 

waste minimisation 

recycling 

landfills 

trade wastes 

transfer station 

funding, etc 

In August 1992, the working party released for public 
comment a draft Regional Solid Waste Management 
Strategy. 

The most significant recommendations included in the 
strategy were 

to close the majority of existing landfills 

to develop a regional landfill operated by Grafton 

City Council, but funded on a pro-rata basis by 
participating Councils 

to standardise the level of waste collection services 
throughout the region, including the introduction 
of a weekly kerbside recycling service 
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to call tenders on a regional basis for a single con-
tractor to provide waste collection and kerbside re-
cycling services 

to develop a materials recovery facility in Grafton 
to service the region 

to introduce various waste minimisation initiatives 

Following the public exhibition stage, the strategy was 
reviewed and submitted to each Council for consider-
ation. 

Current Status 

As can be appreciated, in the present economic cli-
mate, to convince one Council to significantly change 
its practices and introduce new services is hard 
enough, let alone to convince four! It is therefore not 
surprising that Nymboida Council has yet to resolve to 
implement the scheme. However, I am more than con-
fident that Nymboida will shortly join with Grafton 
City, Copmanhurst and Ulmarra Councils, which are 
now well down the path of fully implementing the 
strategy. 

The implementation phase has involved the drafting of 
a standard regional waste collection contract, the joint 
calling and acceptance of tenders to provide waste col-
lection and kerbside recycling services, the construc-
tion of an $825,000 refuse transfer and recycling 
facility, the purchase and delivery of mobile garbage 
bins (MGB5)and recycling crates and a comprehensive 
promotion and education program. 

The new garbage collection service commenced on 5 
July 1993 and the kerbside recycling service will com-
mence on 2 August 1993. 

Benef its 

Apart from the obvious benefits from a more com-
prehensive, modern and efficient waste collection ser-
vice, the regional approach, with its economy of scale, 
has already produced significant financial benefits for 
participating Councils. At almost every point, there 
have been savings in both staff time and costs, the 
drafting of a single contract rather than three, the sin-
gle tendering process, the bulk purchase of MGBs and 
recycling crates, the education and promotion cam-
paign and, of course, I am certain that the larger ser-
vice area was reflected in the tenders for the supply of 
waste collection services. 

Recycle NSW has also recognised our regional ap-
proach, when it awarded a grant of $1,000 under its 
Rural Grants Scheme. 

Although not established at this point, the proposed re-
gional landfill is expected to not only result in environ-
mental benefits from the closure of the poorly 
maintained existing landfills, but the more effective 

utilisation of plant and staff should produce significant 
financial benefits. 

One important aspect that cannot be appreciated in 
economic terms is public support. Perhaps it is partly 
due to national media exposure of waste management 
issues, but I am certain that the interest from the local 
media - television, radio and print, right throughout 
the development and implementation of the strategy, 
along with the education and promotion campaigns 
undertaken by the Councils, has been such that there 
would be few residents of the region who are unaware 
of and do not support, the initiatives that have been 
taken. 

Future Activities 

There is no intention of disbanding the working party 
once implementation of the strategy has been com-
pleted. The working party will continue its role of re-
viewing and monitoring the performance of the 
strategy. It will also be a forum where new initiatives 
in waste management and waste minimisation will be 
promoted. The working party has already expressed 
the desire to investigate in more detail large-scale 
mulching, composting and worm farming ventures. 

Avenues will also be explored into ways of expanding 
the regional approach, perhaps on a North Coast basis, 
for regional education and promotion campaigns on re-
cycling and waste minimisation or maybe the purchase 
and operation of large mulching equipment. 

In conclusion, I would recommend to other regional 
areas, whether larger or smaller than the Clarence Val-
ley, that when reviewing waste management issues, 
pursuing a regional approach should be considered, as 
there could be benefits in both economic and environ-
mental terms and it is also possible to maintain auton-
omy for each participating Council. 
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Negotiating the Conditions for Best Practice - 
Siting a Controversial Waste Facility 

Philippa Major 
	

David Russell 
Centre for Social Ecology of 

	
University of Western Sydney - 

Water & Waste Management 
	

Hawkesbury 

Background 

The following is a case study currently being con-
ducted in the Sutherland Shire. It concerns the siting 
and management of a scientific research unit that will 
further develop and test a controlled natural technol-
ogy for the conversion of household organic matter 
into household fertiliser. The proponent of this tech-
nology is a Co-operative Research Centre, the CRC for 
Waste Management and Pollution Control Ltd. The 
suggested site for this unit is alongside the Lucas 
Heights Waste Depot. 

The siting of this research unit at the Lucas Heights lo-
cation, and not at another existing tip site, is to allow 
ANSTO environmental science staff (ANSTO is a part-
ner in the CRC) easy access to the research facility. 

The residents of Lucas Heights say it stinks by day and 
glows by night. The waste depot is currently used by 
23 councils and is directly opposite ANSTO where the 
renowned Australian Nuclear Reactor is located. This 
research is being conducted in the midst of high com-
munity outrage. This outrage is primarily directed to-
wards government agencies. Any development 
proposal that is perceived to have the potential to fur-
ther reduce the quality of life of those in the commu-
nity or cause harm to the environment, quickly attracts 
intense opposition. 

There is certainly no guarantee that the Sutherland 
community will say yes to the proposal but there is a 
possibility that they will say maybe. 

The Social Ecology of Water & Waste Management 
team has undertaken to work with both the proponent 
of the technology, the CRC, and the Sutherland com-
munity in developing a strategy for a negotiation 
around the siting and management of this research 
unit. 

Siting a Controversial Facility 

Many factors make siting this facility controversial. A 
history of the proposed location shows how the com-
munity of Sutherland Shire have has to fight to pre-
vent a whole range of additional waste facilities being 
sited in their community. The Lucas Heights Mega-tip 
was a proposal by the Waste Recycling and Processing 
Service (Waste Service) to extend the existing tip. 

When this tip was opened in 1987, it was to accept 
waste from seven Councils for 30 years. Within one 
month of opening, it was accepting waste from 23 
Councils, and there are claims now that the current site 
will be full by 1997. 

The Sutherland community is acutely aware of its 
image to outsiders, and does not want to be known as 
the community that glows and stinks. There has been 
a proposal by Lucas Heights residents to change the 
name of their suburb to one that will not be automati-
cally associated to the Nuclear Reactor. 

The characteristics of the proposed research unit and 
its capabilities are fuzzy enough to warrant concern in 
any community. It is a research unit, so the realities of 
how it will operate are still to be determined. What 
odour emissions will there be? How will waste be 
carted and removed? Who will own the finished prod-
uct? and so on. 

This community is acutely aware of the damage being 
inflicted on its environment daily by the existing land-
fill operation and it is desperately trying to prevent fur-
ther damage. It does not want heavy trucks on its 
suburban roads, or to have to accept other suburbs' 
rubbish, why should it? Any proposal to make 
changes or additions to the existing site brings an im-
mediate outcry from the community, why us? 

Alternatives 

There are a number of possible alternatives to the way 
in which the siting and management of this research 
unit could be implemented. 

1 	The proponent (CRC) could make the decision that 
Lucas Heights was the only possible site for the unit 
and site it there without any consultation or commu-
nity input. This is the way many agencies have oper-
ated in the past and has caused much of the outrage 
within Sutherland to date. 

The CRC could seek input from the Sutherland com-
munity in a way that has a pre-determined outcome in 
mind. There are many of these community consulta-
tion models in existence and history has shown that 
they often lead to more scepticism within the commu-
nity rather than support and acceptance of the pro-
posal. 
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3 	The third alternative and the one that this research 
is proposing is the development of a strategy where the 
community can negotiate with the CRC to look at the 
costs and benefits of siting and managing such a unit. 

Solutions 

1 	The first alternative is not a possibility because the 
CRC lists in its mission statement that it is committed 
to: research, development, education, and com-
mercialisation of innovative approaches to protect and 
enhance the natural environment and the social and 
economic well being of Australia'. In no way can the 
CRC be seen to be putting its reputation in jeopardy. 

The Social Ecology of Water & Waste Management is 
the only project within the overall CRC that is research-
ing how best to involve the community in decision-
making around all issues to do with water and waste 
management. All other projects within this CRC are 
technology-based. It is planned that the research find-
ings of this project will provide the CRC with the 
knowledge of how best to bring all stakeholders in the 
decision-making process to the negotiation table. 

2 	Alternative two has been shown not to work. An 
example of this is the RTA community consultation 
process conducted in Sutherland in 1990. There is 
strong evidence to suggest that the RTA chose to con-
sult with dummy community groups within the region 
that were not in existence before the RTA proposal was 
put forward. Local resident action groups accused the 
RTA of consulting with dummy groups to show sup-
port for their case, while not consulting with long-es-
tablished groups1. There is still high community 
outrage towards the RTA. 

The new reactor for ANSTO is another case in mind. 
Sutherland Shire Council is vehemently opposed to the 
new reactor as are many local residents and action 
groups. ANSTO however has a very strong belief that 
the reactor cannot be economically sited anywhere else 
in Australia and it appears that it is with this agenda 
that community consultation is proceeding.2  

The Lucas Heights Mega-tip proposal was one that 
united the Sutherland Shire and resulted in a victory 
for all residents. The proposal was to expand the exist-
ing tip to nearly three times its size. Through ten 
months of intense campaigning and at seven public 
meetings, Shire residents together with their Council, 
Environment Centre, and Federal and State MPs main-
tained unanimous opposition to the tips's expansion. 
The residents believe that the turning point was when 
the State government got the message that to proceed 
with the expansion proposal would endanger Govern- 

ment-held seats. The message was delivered by a se-
ries of unanimous Shire rejections of the proposal.3  

3 	The strategy that this research is proposing is the for- 
mation of a Community Monitoring Committee (CMC) 
where genuine community involvement in decision-
making can take place. 

For the Sutherland community to have a meaningful in-
volvement in the decision-making process, it is judged 
that the following principles be the foundation for a se-
ries of concrete actions: 

The literature suggests that there is no burning de-
sire by the general community to participate in 
every or even any public decision. But what the 
community is increasingly insisting on is that all 
critical decisions are made in public (not necessar-
ily by the public in any direct sense). at the mo-
ment, this is simply not happening. 

As a means of addressing the scepticism that has 
built up in the public's mind, industry and govern-
ment need to have their decision-making pro-
cesses as transparent as is practically possible. 

Expert, and government agency people in general, 
send the local residents into a state of outrage by 
the way they manage the initial events. Better to 
begin by presenting all the information that is cur-
rently at hand and by acknowledging the areas of 
uncertainty where they exist. Stonewalling is to 
be avoided at all costs. 

The community perceives risk (a potential danger; 
a threat to future generations) according to differ-
ent parameters than does the scientist or engineer. 
This reality needs to be taken into account when 
establishing two-way communication channels. 

As a means of incorporating the above principles 
into operating strategies, the formation of a CMC 
is being proposed. 

The CMC would have the specific brief to be a ne-
gotiation team to sit down and bargain with the 
proponent of the research unit (the CRC) about: 

- 	which technical parameters need to be 
monitored? 

- 	how this monitoring will be done? At this 
stage the most appropriate mechanism would 
be to use independent experts via a small 
technical grant. 

- 	what restrictions will be imposed on the 
operation of the research unit? (eg. sorting of 

rubbish, transport, noise) 

- 	why the negotiation process is of importance 

This proposed CMC is now the basis for on-going dis-
cussion with local residents. 

1 	The Leader 18 October 199() 

2 	Memial District Progress Association Newslatter No 5 1992 

3 	The Sutherland Environment Centre Newsletter No 3 September 1992 
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Conclusion 

Our research is to develop a blue-print for the success-
ful siting and management of controversial facilities. 
As outlined above we plan to do this by setting up a 
process for negotiation between the proponent of the 
facility and the community where the facility is to be 
sited. We are using the formation of a CMC to do this. 
We have yet to bring the CMC and the proponent of 
the research facility (the CRC) to the negotiation table. 
That is the next step in this case study. To date our 
role has been to design the functioning of the CMC in a 
way that will meet the needs of both parties. 

The local residents have found the clarity of the spe-
cific functions of the proposed CMC to be a breath of 
fresh air. The CRC with some natural reluctance, has 
acknowledged the value and importance of indepen-
dent monitoring and meaningful participation by the 
community. 

There is no guarantee that this community will say yes 

to the proposal, but we believe there is the possibility 
that they will say maybe. 

The above case study is one of a number of studies in 
which this research unit is currently involved. 
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The Role of Litter Reduction in Overall Waste 
Management for Councils 

Michael Antrum 

Environment Protection Officer, EPA 

The opinions expressed in this paper are those of the author, 
not necessarily those of the EPA. 

I have checked the programme, and the title of my talk 
The Role of Litter Reduction in Overall Waste Manage-

ment for Councils - is the longest one there, so you 
know that this is going to be important. 

Firstly - there is a role for litter reduction in any 
waste management plan. I'm not sure what difference 
the overall makes to any such plan, but I will assume it 
suggests a comprehensive and embracing approach to 
managing waste. Viewed simply, litter is wasted en-
ergy - it is rarely recycled or reused, and increases en-
ergy consumption when it has to be cleaned up, or 
where it blocks pollution traps etc. All of which is not 
best practice in waste management. In a paper last 
year, I said that litter had gone off the boil as an environ-
mental issue around the world. Once one of the major 
environmental issues, litter had been subsumed by 
greenhouse effects, toxic pollution, and species endan-
germent. I did point out however that councils, closer 
to the community opinion coal face, still regarded lit-
ter, along with recycling, as environmental priorities. 

But interestingly, litter seems to be staging something 
of a comeback. By that I do not mean that more people 
are littering more often, but as an issue of importance, 
it is gaining renewed prominence. The growing 
database of information relating to the effects of plas-
tics and other littered items in the sea has refocused at-
tention on the incidental, yet, in many circumstances, 
catastrophic practice of littering. For example, at least 
80 of the world's 280 species of seabirds are known to 
ingest small pieces of floating plastic, mistaking them 
for food such as plankton or fish eggs1  and it is com-
mon knowledge that birds, fish and sea mammals are 
injured and killed by becoming entangled in, or ingest-
ing plastic. 

Back on land, most beef farmers will be able to relate 
stories to you of the damage that one plastic bag can 
do to the gut of a cow. The members of the Wildlife In-
formation and Rescue Service literally have their 
hands full tending to injured and disabled wildlife as a 
direct result of litter. And I need not go into the flood-
ing, the fires, the detriment to water quality, the threat 
to agricultural crops, the adverse impacts on public 

health and road safety that litter is associated with. In 
the US, where statistics are more readily available, it is 
estimated that 500 - 1,000 people are killed each year 
in vehicles swerving to avoid litter on highways, and 
every 12 minutes a home is destro'ed or damaged by 
a fire starting in rubbish and litter . The economic im-
pact, quite apart from the cost of cleaning it up, is a 
huge drain on public and private resources. 

But this is a seminar with a local government focus, 
and our own surveys have shown that I don't have to 
remind Local Government that litter is a big problem 

out there. So how does it fit within the increasingly 
complex waste management responsibilities of local 
councils? With litter, you have a problem entirely dif-
ferent in complexion from recycling and domestic 
waste disposal. For a start, the activity of littering is 
completely illegal, and therefore exponents of this art 
are more difficult to identify. Counts and tonnages of 
the stuff are conducted from time to time in some 
areas, however the results are, at best, an indication 
only of the proportions of the problem. The difficulties 
are compounded by the fact that litter is not located in 
any one receptacle or at any one point. 

These difficulties have prompted our most common re-
sponses to litter problems - public education, and leg-
islation. These are adequate responses, and success 
depends on good planning and commitment to follow 
through. The message I want to put today is that we 
need to build on this base. Waste management plans 
must include litter control and litter reduction. Litter is 
not kids' stuff. To reduce it requires more than colour-
ing sheets in schools, more than the occasional clean-
up, and more than pretty pictures on billboards, 
although each of these may be a component in a litter 
reduction campaign. At times, fighting litter can be a 
demoralising experience, it is a social malaise that is ev-
ident everywhere. The depths of the Swansea Channel 
look like a ghostly Woolworths' aisle, complete with 
shopping trolleys, and the highest rubbish tips in the 
world that were once the base camps below Mount Ev-
erest are testament to the human craving for immedi-
ate convenience. 

But the problem is not indomitable. And there are 
other reasons why litter reduction should be an envi- 

I 	California Marine Debris Action Plan, The Centre for Marine Conservation, June 1990 citing Sievert et al, p12 

2 	Freeman Associates, Public Service Advertising for the Division of Litter Control, Presentation to the Virginia Litter-Control Board, 
Richmond 1977 
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ronmental priority for councils and communities. Lit-
ter represents a problem that we can all take personal 
action on to reduce its physical presence in our im-
mediate environment, and improve our environment. 
Environmental improvement goals can be readily 
achieved, and it has flow-on benefits in terms of com-
munity building, and the development of public envi-
ronmental consciousness. This is not New Age 
speculation. Many councils and community groups 
have discovered the very positive social benefits that 
can arise from clean-ups, or other litter reduction pro-
grams. And looking after our local environment by 
doing what we can allows us to develop a better practical 
attitude towards other waste management programs that 
require a degree of personal responsibility for the problem. 

I'd love to see a headline scream 'Wingecarribee Re-
verses Ozone Depletion', or 'Taree Discovers Bio-
diversity Secret', but in the meantime, there are things 
we can do. I once said to delegates at another confer-
ence that if I ever heard another speaker say 'Thing 
globally, act locally' I would probably sue them for 
gross overuse of an environmental phrase, so I abso-
lutely refuse to say that the phrase is very apt here. 
Councils can lead their communities towards a litter-
free environment, and they can use that positive experi-
ence to encourage other environment protection 
behaviours in their areas. It is well documented, for ex-
ample, that by generating some ownership in some-
thing, it is more likely to be cared for, and protected. A 
stretch of roadway, a public park, a strip of bushland 
- visible litter programs where people are involved in-
vests a defacto ownership - it reminds the public that 
as the public, they are in fact custodians of these public 
assets. In this way then, litter reduction programs, as 
part of your overall waste management plan, serve a 
dual role - reducing litter, with all of the attendant en-
vironmental and economic benefits that that entails, 
and the motivating effect of seeing a local environment 
improve rapidly, and as a result of local action. 

There are some new directions in litter reduction in 
this State. For a start, the Commonwealth EPA has 
agreed to fund the establishment of the National Litter 
Index, a project that the NSW EPA has been pushing 
for quite some time now. This database will provide ev-
eryone who has an interest in litter reduction with a 
rigorous statistical profile of litter in NSW, and in Aus-
tralia. Essentially, it will tell us, over time, whether our 
programs are working or not. 

Another new development is the establishment of the 
NSW Litter Reduction Action Committee, which will 
bring together all of the groups that are working to- 

wards a litter-free NSW. Local Government is an im-
portant member of that Committee. 

I have always emphasised a practical approach to litter 
reduction, however it is useful to see what the 
behavioural scientists say about our methods. Some of 
the methods I am about to describe have come out of 
the series of community roadside litter forums we held 
throughout 1992 and the earlier part of this year. 

Posted feedback is a phrase that psychologists use to 
describe a process where a target group is provided 
with visible feedback on the results or outcomes of a 
particular activity that is being monitored. It is an idea 
that can be readily applied to litter reduction pro-
grams. Where you have a litter hot spot, or an appro-
priate entrance to a population centre, you could erect 
a sign that provides an indicator of current litter levels 
- similar perhaps to the daily bushfire danger read-
ings. At regular intervals let your target group know 
what the current litter rating is. It could, for example, 
be a score out of 10, with the score being determined 
by a count of items at selected sites. The score could be 
accompanied by a message like 'This month's litter 
level is 7/10. Last year the average was 6 /10. We are 
working towards a perfect 10/10. Thank you for doing 
the right thing.' Potential litterers are thereby re-
minded that their illegal activity is being monitored, 
and that they could be part of the solution. Studies in 
the past have shown good results with this method. 
Talking of solutions brings me to another hackneyed 
phrase that I will not, under any circumstances use 
John F. Kennedy's 'If you're not part of the solution, 
you're part of the problem'3. 

Over the past 12 months we have sold a lot of the $200 
on-the-spot fine signs, and I am happy to report that 
the psychologists are on our side here too. According 
to Reiter and Samuel, anti-litter signs had the overall 
effect of reducing the litter rate, but this effectiveness 
increased where the viewer had previous exposure to 
the sign4. Interestingly, in this particular experiment, 
they found that prohibitive signs worked just as well 
as co-operative signs (for example Do the Right Thing). 

The same study also demonstrated that there is some 
substance to the belief that a clean environment is less 
likely to be littered than a previously littered one. So 
clean-ups and beautification do have a part to play in 
litter reduction. 

In another experiment, Geller looked into how bin de-
sign might influence littering rates5. He concluded that 
prominent bin design could lead to greater use of that 
bin, and a reduction in misplaced waste. In this study, 
he used a bin that had the word Push painted on the 
flap of the bin, and when it was pushed, the word 

3 	See Prompts and Posted Feedback: In Search of an Effective Method of Litter Control - Dixon, Knott, Rowsell, Sheldon and Moore, 
Behaviour Change, Vol 9, No 1, 1992, pp2-7 

4 	Littering as a Function of Prior Litter and the Presence of Absence of Prohibitive Signs - Reiter & Samuel, Journal of Applied Social 
Psychology, 1980, 10 pp  45-55 

5 	Waste Receptacle Designs as Interventions for Litter Control, Geller, Brasted & Mann, Environmental Systems, Vol 9 (2), 1979-80, 
Baywood Publishing Co 
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Thanks rose from the top of the bin. O'Neill endorsed 
this view and found that an experimental bin he used 
at football games that tipped a hat to anyone using the 
bin recovered up to three times more rubbish6. (At our 
own racetracks and football games, might I suggest 
you paint the letters TAB, or BAR on the bin to encour-
age use.) There is a bit of a trade-off here however, as 
prominent can often mean obtrusive, and the trend in 
bin design in NSW has been towards unobtrusive and 
appealing designs. There may have to be some consider-
ation of place and circumstance, but nevertheless, street 
bin design deserves serious consideration, and it is an-
other area in which councils can influence littering rates. 

While I'm dwelling within the psychology area, I 
might also point out not only is it perilous to character-
ise the average litterer, but that very few behavioural 
studies have been undertaken which give us a picture 
of your everyday litterer. In one study in 1971, Heberl-
ein handed pamphlets to 7,000 persons walking down 
a street in Wisconsin, and of the 58 people who were 
observed to litter, more were males than females, more 
were younger than older, and more were single than 
married. However, other studies have contradicted the 
sex bias, with women and men littering at approxi-
mately equal rates, with men simply admitting more 
often to littering. What is affirmed in most studies, is 
that younger people are more likely to litter. In NSW, I 
wonder whether this would be true given that it is the 
more recent generations that have been exposed to the 
Do the Right Thing campaign. 

Point-of-sale promotion is an area we should exploit 
more. It doesn't take much to put up a poster and in 
our experience, shopkeepers and business managers 
are only too happy to assist with litter reduction initia-
tives. Some councils have asked their health inspectors 
to distribute these materials during their rounds, or 
have co-ordinated community groups to distribute 

-' them in their local areas. Council officers usually have 
a very good idea of where most of the litter is first pur-
chased, and it is not unreasonable to approach these 
places and encourage their greater participation in lit-
ter reduction programs. Managers and shopkeepers 
are generally very sensitive about their products and 
packaging on the ground, and are delighted to assist in 
attempts to reduce it. Incidentally, we have developed 

a roadside litter buster symbol which we would like to 
see more widely applied and recognised throughout 
NSW. There will be one with your seminar papers. 

I note that the program also says that I am to discuss 

the effectiveness of community participation. Let me say 
this - community participation is effective. We in-
vited hundreds of people to our roadside litter forums, 
and they represented a diverse range or organisations 
and interests. Some suggested it could be a recipe for 
mayhem, but on the contrary, we ended up with an ex- 

citing smorgasbord of ideas that ensured that each sem-
inar was a dynamic exchange of information, and not 
just some suit preaching to a passive audience. Until the 
forums, I was largely unaware that grain and cotton 
blow-off were significant litter problems in some areas. 
I was unaware that many communities felt very 
strongly about the eyesores that some works depots 
constitute. I was educated quite comprehensively on 
the ins and outs of truck tyre blowouts, and we discov-
ered some aspects to the on-the-spot legislation that 
we had never considered. We were quite unprepared, 
if you will excuse the pun, for the deluge of hostility 
felt towards dirty nappies littered by our roadsides. 

The important thing about community participation is 
that the commitment to it must be there throughout 
the entire process. Trying to rewrite agenda or out-
comes after there has been community participation 
will not be successful. Remember also that participa-
tion is different from consultation. Participation is 
more active. For example, some of the outcomes were 
not necessarily what we might have decided in terms 
of establishing community programs. However, the 
sense of ownership of those ideas is a valuable asset 
when trying to motivate local organisations and more 
valuable than any benefits that we perceived in our 
own ideas of how the initiatives should be handled. 
Communities may make mistakes, but having a real 
and respected input is motivating, and it can provide 
valuable support to councils in their operations to re-
duce littering. 

As soon as we walked into the room at the forums, 
bearing great advice, a free lunch and some money, we 
were asked at the first break what the real agenda was. 
Despite our protestations that all the cards were on the 
table, not all were convinced. The trick here is to act 
quickly on your promises: we promised an accurate re-
port on each forum to each participant - with all the 
sticky bits included - within two weeks of the event. 
We undertook to forward materials where requested - 
this was done immediately on our return to the office. 
We acted on complaints quickly, and we especially ac-
knowledged outstanding contributions to the forums. 
These short-term responses alleviated much of the cyni-
cism that unfortunately sometimes surrounds govern-
ment initiatives. I am confident that we will be able to 
say at the end of this year that we also met our longer-

term commitments. 

These commitments however were never one-way 
we were getting something as well. One of the rules of 
our roadside litter community programs is that we will 
never go where we are not supported, we will never 
go where we are not wanted, and we will never go 
where we think broad community backing does not 
exist. Community participation in any of these circum-
stances is a farce, and the success of those programs 

6 	The Use of Stimulus Control over Littering in a Natural Setting - O'Neill, Blanck & Joyner, Journal of Applied Behaviour Analysis, 
1980, Number 2, pp 379-81 
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will depend on a constant stream of money, rather than 
the much more efficient co-operation of communities. 

And who is the community anyway? For our litter fo-
rums we invited small business, the girl guides, the 
scouts, church groups, the Country Women's Associa-
tions, the local council, the Department of Agriculture, 
the RTA, the Keep Australia Beautiful Council, the Tour-
ism Commission, the Western Lands Commission, green 
groups, the police, Healthy Cities groups, shop propri-
etors, school children, wildlife groups, regional EPA staff, 
politicians, industry organisations, chambers of com-
merce, and interested citizens. As I said earlier, it looks 
like mayhem on paper, but in practice, it works very well 
and it is very gratifying to watch new networks develop. 

In finishing I am very pleased to see many councils, 
particularly in the country, embracing a creative ap-
proach to litter reduction programs. A spirit of innova-
tion is required in this area, and we have been careful 
not to impose standard operating procedures or pro-
grams. All waste management plans must be different 
to take into account the unique characteristics of geog-
raphy, consumer patterns and population. Likewise, 
what works in Ku-ring-gai to reduce litter will not nec-
essarily work in Wilcannia. 

I would reiterate that there is an important role for lit-
ter reduction in any waste management plan, and that 
now, more than ever, litter reduction is an environmen-
tal imperative. The nature of the problem, its disper-
sion over a large area, and its incidental character, 
require either a lot of money to address, or co-or-
dinated community participation. I believe the latter 
option is more efficient, more realistic, and more effec-
tive. 
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The Earth Works Program 

Robyn Tucker 

Environment Protection Officer, EPA 

The opinions expressed in this paper are those of the author 
not necessarily those of the EPA. 

Overview 

Earth Works is a program designed and developed by 
the Environment Protection Authority NSW (EPA) to 
encourage waste reduction, including recycling and 
home composting. 

Throughout 1993, the Pilot Project will trial Earth 

Works. 

The Program has been established to address the need 
within local governments and the community for edu-
cation and practical training in waste reduction and 
composting. 

Earth Works is based on the Seattle Master Composter 
Program, which has been successfully running for five 
years. The development of the Earth Works program 

has been modified to suit the Australian people and en-
vironment. 

It is essentially a train-the-trainer program where mem-
bers of the community are thoroughly trained, by sub-
ject specialists to become Earth Works trainers with 
knowledge of, skills in and positive values about waste 
reduction, including recycling and composting. The 
trainers then work within their community, educating 
friends, neighbours and co-workers about waste reduc-
tion, recycling, and home composting. These Program 
trainers train others to bring about behavioural change 
in their homes and workplaces which will reduce the 
amount of waste currently disposed and encourage a 
healthy environment. 

The strength of such a program is that members of the 
community interact with their peers within their 
homes, workplaces, schools and neighbourhoods teach-

ing and initiating change. 

Successful reduction in waste quantities is not guaran-
teed with the provision of recycling collection services 
alone. However, in conjunction with a program requir-
ing people to rethink their attitudes towards waste and 
to make changes in their daily lives, this goal will be 
met. Earth Works recognises that informal, person-to-
person contact reaches people where other public rela-
tions campaigns may not. The trainers, with the 
practical experience they have gained and the changes 
they have made to their own lives are powerful exam-
ples for others to follow. 

Environmental education is at the forefront of educa-
tional policy and this model of education could be of 
tremendous value in many areas of education. This 
participatory approach to environmental education re-
flects and progresses research and development both 
here and overseas 

Aims 

The aims of the program are to: 

increase community knowledge of what waste is, 

how it is produced, where it goes 

increase household skills in waste reduction, re-
cycling and composting 

promote new values and facilitate behavioural 
change to decrease the amount of waste, promote 
a healthy environment and support a sustainable 
culture. 

Earth Works contributes to achieving the target estab-
lished by ANZECC to reduce waste to landfill by 50% 
by the year 2000. 

About 50% of the domestic waste stream is compost-
able material - garden waste and food scraps. An-
other 35% of household waste is recyclable. This 
combined proportion of the domestic waste stream is 
what Earth Works is targeting. 

Earth Works supports the efforts of other government 
agencies, and the aspirations of the NSW community 
to reduce total impact of human activities on the envi-
ronment and to conserve resources. Earth Works re-
sponds to council initiatives to improve waste 
minimisation performance and to maximise the effi-
ciency of existing recycling schemes. 

There is a pronounced upswing in community interest 
in undertaking environment protection and waste 
minimisation activities at the household level. Earth 
Works is timely in respect to the significantly increas-
ing environmental awareness within the community. 
Many people are motivated to act as they see the need 
to do something but are often unsure of the what, the 
where and the how. Earth Works provides an opportu-
nity for community members to translate their interest 
in environment protection and their environmental 
commitment into practical activity. 
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Earth Works Training 

Each Earth Works Training Program involves: 

one or two introductory evenings to locally pro-
mote the program and to enlist the support of vol-
unteers to complete the program and commit to 
spending some of their own time taking the waste 
reduction and composting message out to others 
in their community 

five evening theory sessions on waste reduction, 
composting, communication and outreach planning 

a practical composting day and a waste field-trip 

one or two informal gatherings of Earth Works 

trainers following completion of the Training 
Course to support them in their outreach, plan and 
discuss activities. 

The EPA and supporting councils provide 25 hours of 
face-to-face training to Earth Works trainers in ex-
change for 40 hours of outreach activity. 

This training is carried out with audio-visual and writ-
ten resources developed for the program. There are 
many small group activities to foster a team-work ap-
proach to finding solutions and planning outreach ac-
tivities. 

Earth Works Outreach 

This is where volunteers really make a difference by 
moving out into their community with their environ-
mental messages and action plans. 

The Earth Works trainers, with the practical experience 
they have gained and the changes they have made to 
their own lives, are powerful examples for others to fol-
low. 

After 25 hours of training, the Trainers spend time in 
their community passing on the waste reduction and 
composting message. Outreach activities result in 
behavioural change within the community and may en-
compass: 

setting up and maintaining waste reduction, re-
cycling and composting projects with community 
groups and schools 

presenting videos to and leading discussions with 
friends, co-workers and neighbours 

guiding tours of demonstration sites 

holding waste reduction, recycling and compost-
ing workshops and demonstrations for 
neighbourhood groups, school children etc 

staffing portable displays at community events 

attending school and community fairs and fetes 

highlighting the benefits of composting through 
the media 

As part of a growing and expanding network of peo-
ple, Trainers reach out into their community in a self-
determined but structured outreach program. Each 
Trainer agrees to complete 40 hours of outreach activ-
ity after graduating from the training program. These 
40 hours can be lots of fun and are supported by the 
growing network of committed people. 

Pilot Progress 

The Pilot is proving to be very successful and exciting 
work is being done by the Earth Works Trainers in their 
outreach activities. 

The Pilot Project of the Earth Works program began in 
February 1993 and will continue for one full year. It is 
hoped that the Earth Works program will be on-going 
and formally launched in the first half of 1994. 

As expected, refinements to the educational model and 
to the course content were made as a result of the expe-
rience gained from the first training course. Since then 
a rigorous program has been established. 

Earth Works Training Programs have been held with 
the support of Canterbury, Wingecarribee and Manly 
Councils. To date, 82 Earth Works Trainers have gradu-
ated from the Training Component of the Earth Works 

program and several of the Trainers have completed at 
least 40 hours of outreach. 

There are plans for the latter half of 1993 to work with 
Lismore, North Sydney, Camden and the St George 
Councils. 

Evaluation of all parts of the Pilot Project is an essen-
tial and integral part of the overall Earth Works pro-
gram in order to determine the success of the Pilot 
Project and to guide further developments. 

Independent evaluation will consist of a benchmark 
survey to determine people's attitudes towards and 
behaviours in waste reduction, including recycling and 
composting, and questionnaires are being given to 
trainers before and after participation in the training 
component of the program and after their outreach ac-
tivities. The results of the benchmark survey and ques-
tionnaire components of the evaluation will be 
presented by November 1993. On-going evaluation by 
the EPA will assess training sessions. Trainers are re-
quested to carry out self-evaluation of their outreach 
and these activities will also be independently evalu-
ated using focus group meetings later in the Pilot year 

Outreach activities have proved to be even more var-
ied and much more creative than first realised. Every 
group of Earth Works trainers has had its own 
strengths and passions. This proves that innovation 
can be one of the hallmarks of the train-the-trainer ap-
proach. Strong linkages are developed between peo-
ple participating in the Earth Works program and some 
of the preliminary outcomes are listed: 
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Canterbury Earth Works trainers are working with 
the Adult Migrant Education Service; a group of 
teachers is preparing a kit for primary schools to 
learn about and practically implement compost-
ing; and many of the local Neighbourhood Watch 
and gardening groups have benefited from presen-
tations and practical demonstrations from other 

Canterbury trainers. 

Wingecarribee Earth Works trainers are holding 
monthly stalls at the local Robertson and 
Bundanoon Markets; a working system demon-
strating waste reduction and composting on a com-
mercial basis has been set up at one of the local 
guest houses; others in the group are trialling a 
system of community-based composting; and 
some of the Trainers are incorporating an empha-
sis on composting in the permaculture courses 

they run. 

Manly Earth Works trainers are holding demonstra-
tions at Balgowlah every weekend in July and 

August; and party-plan waste reduction and com-
posting sessions are held 

The level of dedication and enthusiasm shown by all 
Trainers is exceptional and shows on a very real level 
the variety of approaches available for social and envi-

ronmental change. 



Effective Waste Management 	55 

Waising Worms Is Wonderful 

Maria Callinan 

Recycling Education Officer, Lake Macquarie City Council 

The Project 

The Worm Farm Project was devised as a natural de-
velopment of the household composting program in 
Lake Macquarie. The original program began on 
World Environment Day 1991, and this year World En-
vironment Day highlighted a renewal of the original 
program and the initiation of a new aspect - compost-
ing and waste minimisation involving work farms. 

Rationale 

One of the easiest, cost-effective commodities to recy-
cle from the household waste stream is organic matter 
suitable for composting. Lake Macquarie has a success-
ful program underway to promote household compost-
ing and is now contemplating going one step further 
and providing assistance with worm farms suitable for 
the home environment. In addition, investigations con-
cerning the feasibility of the establishment of large 
scale vermiculture operations are currently in progress. 

Soils in the City vary according to the underlying geol-
ogy and/or development that has occurred. In gen-
eral, away from the alluvial deposits, they are of poor 
quality for domestic gardens, especially where clays 
are close to the surface. Council, therefore, sees this 
project as a viable extension of the composting pro-
gram. 

Aims 

The aims of this project are to: 

promote vermiculture in Lake Macquarie 

provide all residents with an easy method of 

- 	propagating worms to handle break down of 
wastes such as vegetable scraps 

- 	roducing rich organic material for use as food 
for potted plants or garden 

- 	practising composting in situations where a 
bin is unsuitable 

For the purposes of the trial, the target audience, 
which will widen as the program progresses, is a selec-
tion of local schools in Lake Macquarie City. It is ex-
pected that the influence will spread from the schools 
to the local community. Council has also investigated 
the feasibility of purchasing commercial worm farms 
for resale to residents as in the case of the current com-
post bin program. Pamphlets indicating how home-
made worm farms can be constructed and maintained 
have also been prepared. 

Background to the Project 

The project was originally devised in 1992 ag a means 
of furthering environmental education in Lake 
Macquarie schools. This had the added advantage of 
developing closer community links, which would then 
enable the concept of vermiculture to gradually spread 
to the wider community. 

Earthworms are among the most beneficial organisms 
known. Until recently, vermiculture has not been 
widely practised because a convenient apparatus for 
home use has not been readily available. 

Some schools and residents had already developed 
backyard worm farms to assist them in their compost-
ing efforts. In an attempt to make the prospect more at-
tractive, Council is trialling two commercial worm 
farm concepts, in addition to the more simple ap-
proach as developed by Cooranbong Community 
School (see diagram). 

The worm farm has several advantages; it can provide 
school students with a variety of learning experiences 
as well as generating material suitable for the school 
gardens. Another advantage of the worm farm lies in 
its ability to break down material in places where peo-
ple are unable to compost due to lack of space or facili-
ties. 

Funds to conduct a trial in 1992 were not available and 
the only available equipment was basic. further con-
tact with Boyd Lancashire of WORMS. (NSW) con-
firmed that his proposed vermiculture kit had been 
developed for sale. Rein Plastics also produced a pro-
totype worm factory, which meant that a variety of 
equipment for conducting a suitable trial had become 
available by early 1993. 

In order to ascertain the value of each of the commer-
cial packages in relation to effectiveness, price and 
ease of use and distribution, Council has purchased 
sufficient numbers to be placed in selected schools and 
residences throughout the city. Depending on the re-
sults of this trial, Council will purchase larger quanti-
ties for resale to residents at cost, as has been done 
with compost bins. This is scheduled to coincide with 
Hunter Environ fest in September. 

Description of the Project 

Commercial products, such as the Reln Worm Factory 
and the Worm Composting Kit from WORMS. have 
been included in the trial. In addition to these, instruc-
tions for a do-it-yourself style worm farm have been pro- 
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vided so that it can be compared with the commercial 
products. 

Each year the City's Southern Cluster of schools holds 
a Green Day in conjunction with Council's Environfest, 
and this year the group held an environmental in-
service day for teachers to assist with practical ways of 
extending the requirements of the Environmental Educa-
tion Statement in and beyond the classroom. Worm 
farming was a major topic on the agenda, and the 
schools agreed to become part of the trial project as 
part of an extension of their environmental education 
program. Council provided a Reln Worm Factory kit 
to assist these schools and those from other zones who 
wished to participate. 

A simple evaluation sheet was developed for register-
ing progress and providing feedback as to the: 

ease of operation 

degree of success 

problems encountered with the equipment 

estimated rate of production of the worms 

marketability of worms as both a fund raiser and 
awareness raiser 

Schools will be encouraged to develop more extensive 
reports as part of their integrated education approach to 
the program. This should provide valuable data for 
Council, while increasing the students' knowledge of 
vermiculture, scientific method and practical experi-
ment. 

Other schools have been advised of the trial and ex-
pressions of interest have been requested which will in-
dicate the level of commitment of a particular school to 
participation in the project. Other worm farm designs 
will be used for this stage of the project. Data for the 
construction of the larger do-it-yourself kits will also 
be provided. A kmall number of non-school sites have 
also been chosen. 

This year the Schools' competition held in association 
with Council's annual Hunter Environfest includes an 
earthworm research project. Schools have also been en-
couraged to submit their research for the national 
Earthworm Environmental Awards for science. 

Supporting Documentation 

A pamphlet outlining How to Make Your Own Worm 
Farm has been developed so that a do-it-yourself style 
worm farm based on various successful methods can 
be compared with the commercial products. 

A general information brochure has been prepared to 
supplement the instructions accompanying the kits. 
Should the initial trial prove to be successful, this bro-
chure advocating the use of worm farms will be 
widely circulated throughout the community, and ex-
tensive use made of the support provided by the local 
media for Council's efforts to promote any form of 
waste minimisation and recycling. A variety of other 

promotional techniques will be employed to keep the 
project before the community. 

Implementation of the Project 

The trial period was expected to be eight to twelve 
weeks from the establishment of the farm. This is the 
average time it takes for worms to double their popula-
tion under suitable conditions. It also approximates 
the school term, which is usually ten weeks in dura-
tion, so that most of the work can be carried out with 
little interruption. 

Evaluation and Measurement of Results 

The nature of this project is such that several simple in-
dications can be used to identify its success in regard 
to a longer-term venture. The key to the project, espe-
cially with schools, will be its simplicity, low mainte-
nance, productivity and application to the curriculum. 
The results from the evaluation sheet should reflect 
these needs. 

The final results will be collated and tabled to provide 
an overview. From experience, it is expected that the 
do-it-yourself farms will continue to be successful. 
The previously untried commercial kits may require 
closer scrutiny before Council could promote these or 
others on a large scale. However, should they eventu-
ally prove satisfactory, it is the intention of Council to 
provide this equipment at virtually cost price so as to 
encourage community participation. 

Regular monitoring of the sites after the trial period 
ends will be made to ensure a continued successful fu-
ture of this venture in the light of the nature of the pro-
gram. 

The increased awareness among the community of the 
issues involved, should indicate that this approach 
taken by Council to promote waste minimisation and 
recycling will also prove a successful addition to the ex-
isting program or a suitable alternative for those un-
able to participate in other composting programs. 

Resources Required for the Project 

The following materials have been included in the project: 

Reln Worm Factories @ $33 each 
(plus 10% sales tax = $36.30 each if sold) 

Worm Composting Kits from WORMS 

the possible provision of starter kits, including 
worms 

material to assist in evaluation of project 

Personnel required for this project include: 

teachers, students and parents from selected 
schools 

0 	selected residents and/or groups 
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Council personnel: eg. purchasing department, 
store, Recycling Education Officer 

Capital and Operating Cost 

The estimated costs fQr the establishment of the initial 
trial project with 24 worm farms was $1,250. How-
ever, there are over 90 schools in the City, and Council 
has endeavoured to provide each participating school 
with the equipment, or has subsidised the materials so 
as to assist in the ongoing education program. This re-
quired a further amount of about $3,000. 

Depending on the outcome of the research, Council 
would expect to make an initial outlay of $5,000 for the 
purchase of the equipment for re-sale to residents. As 
in previous schemes of this nature, the materials 
would be sold at virtually cost-price so as to encourage 
residents to participate in the program. The funds re-
gained through resale enable further purchase of the 
equipment as required. 

Council will continue to promote the use of the success-
ful equipment as part of an integrated approach to re-
cycling in the city through Hunter Environfest, media 
advertising and promotion, schools and community 
groups, displays and demonstrations. 

Interim Results 

Initial feedback indicates that although there are many 
positive aspects of the unit, there may be some unex-
pected problems associated with using the Rein Worm 
Factory for the first time. Castings, which are pro-
duced by the worms, can be retained more readily by 
using a sheet of newspaper in the lowest working tray 
before setting up the farm. This does not always allow 
moisture to drip through to the base tray and the 
paper becomes soggy. The worms eat through the 
paper and they can fall through to the liquid in the 
base tray. 

At times the worms do not know that they are sup-
posed to migrate upwards through the feed to the next 
tray, which means they can be trapped in the lower 
tray with diminishing food supply. The base tray can 
be drained quite easily through the tap, but the unit 
has to be tilted to remove all the liquid. With a little 
practice and monitoring, the system works quite well. 

It takes time for the worms to adapt to new food. At 
this stage they do not seem to be capable of consuming 
what would be the normal household rate of disposal 
of vegetable scraps in a unit this size. A compromise 
where the worms feed on half-matured compost, while 
organic wastes are placed in a compost bin or heap, ap-
pears to produce good compost. 

Maintaining the correct moisture level takes practice 
both in the Worm Factory and in the case of some of 
the do-it-yourself farms, where the immediate danger 
lies in the pits drying out. Some schools have altered 
their designs to make more suitable pits for easier 

maintenance and worm comfort. Other units, such as 
that developed by WORMS. (NSW) are yet to be 
trialled. 

Should Council decide to market worm farms, the 
methods of distribution to the public have to be deter-
mined. It is likely that the farms would be marketed 
without worms or starter material. Information con-
cerning the availability of these commodities would 
then be provided. 

Conclusion 

Lake Macquarie City Council has had to rely on a vari-
ety of interim solutions to the overall waste minimisa-
tion problem. The Worm Farm Project is another form 
of recycling that will not only assist in the reduction of 
organic waste going to landfill, but will also provide a 
beneficial addition to the local environment. The ini-
tial trial will hopefully confirm this. It also will enable 
Council to continue to participate in a pro-active man-
ner in the schools' environmental program. 

This waste management and minimisation campaign is: 

innovative 

cost effective - once established it should fund 
itself 

is compatible with the existing integrated recycl-
ing program - especially composting 

is expected to have considerable beneficial impact 
on the initial target group 

is able to be measured, albeit somewhat 
subjectively 

is able to provide a firmer infrastructure for more 
effective recycling 

Thus, in the long term, the community will be able to 
make a positive contribution to the overall welfare of 
the City. 

Other Programs 

Since undertaking the development of its own ver-
miculture project, Lake Macquarie City Council has be-
come aware of many others who have established a 
variety of programs. These include Bankstown City 
Council, which has agreed to the use of the Rein Worm 
Factory for sale to residents as well as advocating its 
use in schools. Kiama Council has also recommended 
that residents use the Worm Factory to recycle organic 
wastes form the household. 

There are commercial worm farms available from 
which Councils can seek assistance for any vermicul-
ture project undertaken. It is best to use local produc-
ers as the worms are more likely to be suited for the 
area in question. Advice concerning a national net- 
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work of farmers is also included in the Rein Worm Fac-
tory booklet. 

In the Hunter and Central Coast regions there are sev-
eral commercial worm farms. These include Eranridge 
Worm Farm at Wingen, and the Central Coast Worm 
Farm at Kincumber. Both have been pro-active in their 
support for Councils to be involved in the use of the 
earthworm in recycling organic wastes. At this year's 
Agricultural Field Days at Tocal, demonstration lec-
tures were given on earthworms for farm and house-
hold use. 

Tallaganda Shire Council 

The aim of the Tallaganda Shire Council (Braidwood) 
project is to establish the viability of worm farming 
and recycling at any landfill site. A twelve-month trial 
commenced in October 1992 in which an older com-
posting process is used in an effort to reduce the or-
ganic fraction of the waste stream through feeding the 
material to earthworms. 

Currently in this larger-scale vermiculture program, 
several tonnes of garbage are devoured monthly by 
earthworms in large pits. The resulting castings, 
which are valuable as a potting mix, soil conditioner or 
fertiliser, can be bagged and sold at profit as well as 
contributing to the non-chemical fertilising of local 
properties. The castings can help regenerate the worm 
population in the soil and increase its fertility. 

Initially in the Braidwood trial, two beds - each of six 
cubic metres, were constructed from old bridge tim-
bers, filled with a feeding mixture of sewage sludge 
and sheep manure which were readily available and 
produced rapid results. More recently a mixture of 
newspaper, cardboard, sludge and grass clippings has 
been trialled. 

Large volumes of worms are required for the process-
ing of bulk materials and approximately two tonnes of 
tiger and red worms were placed in the mixture. Each 
bed processes about 4 tonnes of organic waste down to 
2.5 tonnes of casting in approximately eight weeks. 
The resulting fertiliser or soil conditioner is sold to 
farmers and gardeners in the local area. By including 
processing of organics in the recycling program, 
Tallaganda has been able to more comprehensively 
handle the waste stream at the tip. 

Although Braidwood has a comparatively small popu-
lation of 1,200, Mr Rod Diacono who has developed 
the project with a worm farmer and the local recycler, 
believes that the idea can be implemented in places 
with larger populations so as to reduce the waste 
going to landfill, to provide an environmentally safe 
fertiliser and to secure an income to maintain the re-
cycling program. Tallaganda Shire has demonstrated 
that the establishment of recycling in conjunction with 
worm farming at a Council landfill site will have the 
following results: 

creation of local employment  

reduction in landfill 

improved water quality 

reduced leachate levels 

reduction in chemical fertiliser use 

reduction in chemical fertiliser imports. 

Tallaganda has dramatically reduced its waste going 
to landfill and is currently extracting 50% of its house-
hold waste stream as recyclables. The worm farming 
program is expected to increase this level to 75%. This 
value adding process treats waste as a raw material 
that can be converted to a valuable product. 

Large volumes of worms require expert management. 
Care needs to be taken to avoid the development of an-
aerobic conditions; to process the material so that cast-
ings are produced quickly; to avoid poisoning the 
worms by toxic material; to maintain optimum temper-
ature conditions. 

The worm farmer and recycler operate under the same 

name - Knot Waste and are available as consultants. 

Logan City Council 

In Queensland, Logan City Council has also developed 
a program involving worm farming on a large scale in 
conjunction with the Landsborough Worm Farm. 
About twelve million worms are involved in the re-
search program being undertaken there. The project 
includes several experiments using a control and a va-
riety of other mixtures, and is carefully monitored by a 
resident scientist. It should be remembered that 
worms are livestock, and as such, are subject to a vari-
ety of influences including weather, which can affect 
the rate of breeding. 

Councillor Dawson (Logan City) believes that the pro-
gram, which involves the use of sewage sludge, 
mulched green waste, newsprint and cardboard will 
help solve major waste disposal problems in the City. 
Sufficient land space and time is required for such 
large scale projects but the benefits from reducing 
waste to useful, recyclable and saleable products can 
be rewarding. Markets for the resulting compost in-
clude market gardeners and turf farmers. All schools 
are being supplied with Worm Factories as they seem 
to work better than compost bins. An information and 
audio-visual package will be available later in the year 

outlining the project. 

Large Scale Management: One Example 

Mr Tom Williams of Waste Organics Recycling Man-
agement Systems has been working with several Coun-

cils in eastern Australia, including Melbourne, 
Fairfield (NSW), Logan (Qid) and Townsville (Qld), to 
reduce large amounts of organic wastes through the 
use of earthworms. The aim of this system is to pro-
vide the full number of worms from the beginning, 
which eliminates the need for Councils to become 
worm farmers and they can concentrate on the business 
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of waste management. Ultimately, the mixture em-

ployed will include putrescible waste, newsprint, card-

board, lawn clipping and mulched green waste. 

Included in the initial outlay, which varies according 

to the size of the operation, is access to a national cast-

ings marketing agent who will mix and bag the batch 

for sale, and an on-site manager to monitor the prog-

ress of the project and separate the worms from the 

castings. A guaranteed minimum price is given for the 

product in the first twelve months of operation. Over-

all returns are shared between the Council and the op-

erators. It is expected that returns will be sufficient to 

cover the costs of the initial outlay within a feasible pe-

riod of time. 
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- straw and/or carpet, underfelt or sacking 

- wet newspaper 

"fluffed-up" wet newspaper 

- soil 

- manure (no 01e.Az,ls) 

- "fluffed-up" wet newspaper 

- wet newspaper 

drainage holes 

Feed the worms with lettuce and othcr vegetable scraps. 

straw and/or carpet, underfelt or sacking 

- 	 - wet newspaper 
- 	 - "fluffed-up" wet newspaper 

.- 	 - soil 
manure Ceoc5..., ds) 
"fluffed-up" wet newspaper 

L wet newspaper 
rtj?j r 	 rakoo 	o,- 

- plastic liner with drainage holes - (Iowa roi - 
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Lake Macquarie City Council Worm Farm Project 

Stage 1 Initial approach to schools seeking interest in participation; 
Report prepared for Council outlining trial project 

Approach other schools seeking interest in participation; 
Stage 2 Finalise pamphlets, evaluation chart and other pnnt material; 

Identify non-school sites; 
Environfest promotional materials 

Purchase equipment required and distribute 

Stage 3 Participate in inservice workshop 
Provide initial instruction 
Media promotion 

Regular follow up visits and/or visit on request 
Stage Check progress reports 

Media promotion 

Evaluation - to be based on breeding results; reports from 

Stage 5 sites; suitability as a recycflng program; recommendations 
from teachers as to eftectiveness as school project; 
Media promotion 

Recommendation to Council as to further development of the 

Stage 6 project. 
If results positive, then arrange for extension of program to all 
schools and wider community. 
Media promotion 

Stage 7 Development of large scale vermiculture program for the City 


