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Through its working group, Compost NSW, the Waste Management
Association of Australia (WMAA) has commissioned Hyder
Consulting to undertake two separate but related studies regarding
recycled organics (RO) products in NSW. This report on market
analysis addresses supply and demand trends for quality RO
products manufactured from compostable organic material diverted
from landfill. An additional report, the Critical Issues Strategy, will
make a case for appropriate government and industry policies and
actions that will allow the NSW RO Industry to overcome structural
barriers to the expansion of markets recovered from urban waste
streams.

RO is a generic term for a range of products manufactured from
compostable organic materials (garden organics, food organics,
residual wood and timber, biosolids and agricultural organics).
Garden organics (GO) refers to a subset of RO commonly collected
through council kerbside and / or drop-off programs.

Supply

The current supply imbalance results from a range of factors.
Kerbside council GO collections clearly have an impact on the supply
imbalance, however such collections represent only around 30% of
total material supply. A further 30% comes source separated drop-off,
affected primarily by the waste levy and standard costs of disposal to
landfill. The remaining 40% of supply is largely at the discretion of
processors and their commercial considerations.

Supply of GO from council collections in NSW is projected to increase
steadily from a baseline of 226,000 tonnes in 2004-05 to around
349,000 tonnes under a ‘low yield’ scenario and 362,000 tonnes
under a ‘high yield’ scenario in 2009-10. Figure 1-1 shows historic
and projected council collections to 2010 for the Sydney metropolitan
area (SMA); Extended Regulated Area (ERA) which covers the
Hunter, Central Coast and lllawarra regions; and the Non-regulated
Area (NRA) which encompasses the remainder of the State. The area
covered by the SMA and ERA is approximately consistent with the
study area.

‘Baseline’ projections of GO collections in the SMA, excluding new
councils and population growth showed significantly increased yields
in existing collections. In the SMA, upgraded services in four councils
and a new collection in a fifth council in 2004-05 resulted in a 13%
increase in 2005-06 collections, whereas previous year-on-year
collections had risen by only 3% or 4%.
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Recent or pending activities will drive even greater increases in
council GO collections from 2006-07 to 2009-10. These include:

New collection contracts in three large councils utilising good
practice approaches across large numbers of households.
Expanded operations at two alternative waste technology (AWT)
facilities, plus establishment of an additional AWT facility.
Co-collection of food and garden organics.
Treatment of municipal solid waste (MSW) prior to landfill and
resulting MSW-derived compost.
As a result, council GO collections are expected to increase
significantly to 2010, despite expected drought conditions, and
plateau after 2010.

Historical and Projected Quantites of Council GO Collections
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Garden organics comprise the largest proportion of the raw materials
supply to processors in NSW. However, despite overall quantities of
GO increasing, the actual proportions of GO of raw material supply
has steadily declined, from 62.3% in 2003-04 to 57.7% in 2005-06.
Council RO comprised only 50% of this material, i.e. 29% of all raw
materials received/processed in 2005-06 (Figure 1-2). The relative
contributions of bark and food organics have decreased, while the
organic fraction derived MSW has increased.

There is a large and increasing quantity of processor raw materials
that are not council GO collections, and over which processors have
greater control of material supply. Projections of total processor
supplies of organic raw materials were developed under three
scenarios. Under the most likely scenario, Scenario 2, total supply of
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organic raw materials is projected to increase from a baseline of
919,237 tonnes in 2004-05 to nearly 1.1 M tonnes in 2009-10 (Figure
1-2).
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Theoretical potential demand has been determined for the various
market segments, then other factors such as historic and projected
growth, views on market saturation, costs to process and transport to
likely end users and end user views on relative value have been used
to estimate more realistic estimates of potential market demand.

By 2010, demand for RO products is estimated at 658,290 to 705,060
T (1.18 to 1.27 M m°), clearly well short of the nearly 1.1 M tonnes in
2009-10 shown in Figure 1-2. Under these modelling scenarios
current stockpiling and supply imbalance would continue. These
estimates do not include potential sales into the organic farming
sector as additional primary research would be necessary to develop
more detailed information to effectively quantify potential market
demand.

Urban amenity could account for 416,670 to 444,440 T (750,000 to
800,000 m®) of RO product demand by 2010. Intensive agriculture
could account for at least 166,670 T (300,000 m®) and extensive
agriculture could account for 42,180 to 50,615 tonnes (75,923 to
91,107 m®) of RO demand per year by 2010 within 300 km of Sydney,
assuming reasonable market penetration.

$
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In enviro-remediation, stormwater treatment is estimated to result in
10,550 T (19,000 m®) to 21,110 T (38,000 m®) demand for RO
products.

Data on sales into the rehabilitation segment is inconsistent. While
Compost Australia’s processor survey shows solid year-on-year
growth across each RO product type sold, total sales are still well
below estimated sales in 2003. It is likely that the 2003 estimate is
incorrect, although additional consultations will be necessary to
resolve the discrepancy. Assuming the reliability of the Compost
Australia surveys, by 2010 around 22,220 T (40,000 m®) of RO
products could be sold into the rehabilitation segment. Again this is
likely to be a conservative estimate as RO products are increasingly
seen as critical to successful rehabilitation efforts.

Rehabilitation shows significant potential growth for catchments and
for minesites, especially with regard to restoring soil carbon on
degraded land while minimising the use of manures. Although mine
site rehabilitation in the Hunter alone could result in a theoretical
maximum demand of 30,000 T to 90,000 T of RO products, RO
products face tough competition from biosolids that are often
available for the cost of transport. Regulation to help control
phylloxera also increase processing and transport costs to get RO
products to the end users in the Hunter region. Further detailed
investigation is necessary to more accurately estimate potential
demand, especially for mine site rehabilitation.

Impacts of SPD Programs

Impacts of efforts undertaken by the Sustainability Program Division
(SPD) of the NSW Department of Environment and Climate Change
(DECC) were examined by market segment. While other factors,
including processor actions, may have caused some of the changes
examined, examining the SPD’s investment in particular market
segments can assist in future decision-making.

Analysis shows stronger than expected RO product demand in urban
amenity, by far the largest market segment. Processors reported
selling 387,700 T (689,000 m®) into urban amenity in 2005, a
significantly increased demand from the 243,300 T (438,000 m®)
estimated in 2003. Urban amenity is widely seen as a mature, though
not fully saturated market, so minimal further growth is expected.

Excluding manures, RO products have underperformed in intensive
agriculture (the second largest market segment), declining from an
estimated 28,900 T (52,000 m®) in 2003 to around 27,800 T (50,000
m®) in 2005. Impacts of the drought on agriculture sales and more
selective use of RO products by end users are contributing factors,

1
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despite the general awareness of the water-conserving
characteristics of RO products. This segment is regarded as
somewhat under-developed, and intense competition from manures
undercuts RO products in intensive agriculture.

Excluding manures, extensive agriculture shows reasonable growth
in demand, with sales growing from 4,450 T (8,000 m?) in 2003 to
10,370 T (18,660 m®) in 2005.

Enviro-remediation showed a substantial increase in demand,
quadrupling from the 1,670 T (3,000 m®) estimated for 2003 to 6,640
T (11,953 m®) in 2005. However, market demand dropped again to
3,350 T (6,025 m®) in 2006, with decreased demand for
manufactured soils and raw mulch evident.

Several DECC SPD programs recently completed or currently
underway are seeking to better quantify costs and benefits (including
environmental benefits such addressing salinity and restoring carbon
balance) for end users in particular market segments such as mine
site rehabilitation and urban amenity (for golf courses, turf, council
parks and gardens). These programs could prove instrumental to
restoring current market imbalances if results are effectively
communicated to key end users, as several end users across these
key market segments reported a lack of quantified information on
benefits. End users particularly highlighted lack of information on
financial benefits, soil sampling results and chemical/nutrient
composition.

Barriers and Opportunities

A variety of barriers and opportunities have been identified that will,
along with the supply and demand projections, form the foundation
for the Critical Issues Strategy.

By far the greatest barrier to expanded markets for compost is the
difference between sales prices that processors must charge to
process and transport RO products to end users, and the relative
value seen by end users and hence their willingness or ability to pay.
Underpinning economic parameters need to be changed to more
effectively drive these recovered materials to markets through
lowering processing and transport costs; creating more consistent
regulatory approaches for alternative products; and demonstrating
higher value to end users. Addressing quality concerns and working
with end users to help ensure fitness for purpose through proper
product selection, application and management practices are
instrumental to enhancing perceived relative value to end users.

Various processors entered into long-term collection contracts at a
time when higher value, established markets for RO products existed

2
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in close proximity to urban areas (especially in the urban amenity
segment). As material oversupply has resulted in the need to expand
into more distant markets, processors are finding that many of these
end users have long experience with competing products commonly
available at far lower cost (such as manures and biosolids) and far
closer to the end users. As a result, processors that had charged gate
fees in the order of $30/T to accept raw materials now face average
costs of $42.50/T to $62.50/T to process and deliver RO products to
end users. Processors with long-term contracts secured during
bidding wars and pre-existing market conditions are not likely to be
able to raise gate fees to recoup these losses.

Surveys of processors and end users show a broad range of sales
values for compost products. The end users in mine site rehabilitation
surveyed have had MSW-derived compost delivered for free as part
of product trials and commercial market development. The maximum
price that intensive agriculture end users surveyed have paid for
compost delivered and applied ranged from $37-66/T, roughly the
same cost that processors must recoup to break even.

Intense competition from manures and the availability of manures
close to end users undercut RO products in the intensive agriculture
segment, while competition from biosolids currently undercut market
development within mine rehabilitation.

In urban amenity, end users surveyed also varied significantly, from
end users in parks & gardens having compost products delivered for
free to retailers and landscapers reporting a maximum of $81/T paid
for compost products.

The Critical Issues Strategy to accompany this project will build on
the findings above to make a case for appropriate government and
industry policies and actions that will allow the NSW RO Industry to
overcome existing structural barriers and push market expansion
where opportunities have been identified.

%
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Through its working group, Compost NSW, the Waste Management
Association of Australia (WMAA) has commissioned Hyder
Consulting to undertake two separate but related studies regarding
recycled organics (RO) products in NSW. This report on market
analysis, addresses supply and demand trends for quality RO
products manufactured from compostable organic material diverted
from landfill. An additional report, Critical Issues Paper, will make a
case for appropriate government and industry policies and actions
that will allow the NSW RO Industry to overcome structural barriers to
the expansion of markets recovered from urban waste streams.

RO is a generic term for a range of products manufactured from
compostable organic materials (garden organics, food organics,
residual wood and timber, biosolids and agricultural organics).
Garden organics (GO) refers to a subset of RO commonly collected
through council kerbside and / or drop-off programs.

This report is intended to build on three market studies previously
undertaken for the NSW Department of Environment and
Conservation (DECC, now the Department of Environment and
Climate Change, DECC) in 1996, 1999 and 2004 and also on the
processor surveys conducted by Compost NSW for 2003-04, 2004-05
and 2005-06.

In February 2003, the NSW Government released the NSW Waste
Avoidance and Resource Recovery Strategy, which set targets for
improved waste management for NSW and highlighted as a key
element the development of markets for RO. Around the same time,
increased awareness of the environmental benefits of diverting
garden organics from landfill, including greenhouse gas benefits, also
led to increased council collections and consumer awareness. The
DECC has been working in collaboration with Industry and State
government agencies on a range of projects to penetrate mature
markets such as urban amenity and to create demand in emerging
market sectors in order to help ensure market growth. This report is
also intended to evaluate the impacts of these market development
programs by DECC'’s Sustainability Programs Division (SPD).

Several factors have combined in recent years to create a general
perception that increased council collections of GO have flooded the
market for RO products and depressed market prices. First,
increased construction and rehabilitation leading up to the Sydney
2000 Olympics led to strong demand for products in the urban
amenity market and entry of a greater number of processors. This
increased number of processors led to greater competition in the sale
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of RO products and reportedly resulted in lower market prices.
Second, the increased council collections increased the supply of GO
that required processing. Processors bidding to process the council
collections reportedly underbid a number of large contracts in order to
increase throughput at their facilities and optimise plant equipment
and labour.

As a result, there was a general perception, particularly among
processors, that by around mid-2003 the supply had outstripped
demand and resulted in depressed market prices. As evidenced in
processor surveys and stakeholder discussions, this perception
remains among a number of processors.

Figure 2-1 provides an overview of typical GO flows throughout the
supply chain in NSW. The flow chart includes GO generated by the
municipal, commercial & industrial (C&I) and construction &
demolition (C&D) sectors.
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Flows captured by organics reprocessor survey are f, ¢, d, e, h, I, k, and i.
Flows not fully captured by organics reprocessor survey are g, j, m.
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One of the key objectives of this report is to evaluate the markets for
guality RO products in order to assist in the development of such
markets.

Further objectives are to:

review and forecast the impact of the current and future waste levy
increases on both the supply of organic wastes and the associated
demand situation;

examine the barriers that need to be overcome to increase
demand for these products; and

examine factors underlying success in areas where recycled
organics products are being supplied into emerging markets.

In order to establish trends in target market areas and enable
reporting on key performance indicators, this report establishes
baseline figures as at June 2005.

The forecasts of RO products supply and demand in mature and
developing markets will then be used to assist in developing the
Critical Issues Strategy.

9 #

This market analysis focuses on quality RO products manufactured
from compostable organic materials diverted from landfill. These
products are principally manufactured from GO, food organics and
wood / timber diverted from landfill. Recycled Organic Products made
from other materials such as sawmill wastes, animal manures and
sewage sludge will not be considered in this study, in keeping with
the scope of the three market studies previously undertaken for the
DECC in 1996, 1999 and 2004.

it

The 3 main geographic areas for the study include the following
regions (Figure 2-2):

Region 1: Greater Sydney Region (GSR): Metropolitan Area
and Surrounding Council areas of Wyong, Gosford,
Hawkesbury, Blue Mountains and Wollondilly;

Region 2: Mid/North Coast: Coastal Council areas from
Cessnock and Lake Macquarie extending north to the Clarence
Valley Shire (inclusive); and

3
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Region 3: South East NSW: Council areas from Wollongong
south to the Victorian border and west from Young to Tumut.

A 300 km buffer has been included to illustrate the transport distance
from metropolitan Sydney commonly accepted as being more cost-
effective for transporting RO products to end use markets, given
current transport costs and market conditions.

The study regions for this report are the same as those used in the
2004 market analysis (DECC 2004a), and represent an expanded
study region from the 1996 and 1999 market analyses, which were
focused principally on the GSR. The scope of the 2004 study was

0"% 112 3

-156 5 57 57 5 5 "# $%5 5%$% & & + 88 11 %



broadened to include the NSW Mid / North Coast and the South East,
regions of major supply.

+1 7

Product definitions used in this report are provided in Table 2-1.

95# . ) ') '

% )

Compost An organic product that has undergone controlled aerobic and thermophilic biological
transformation to achieve pasteurisation and a specified level of maturity. Compost is
suitable for use as soil conditioner or mulch and can improve soil structure, water
retention, aeration, erosion control, and other soil properties.

Composted Any pasteurised product which has undergone composting for a period of not less than

Mulch 6 weeks (excluding polymers which do not degrade such as plastics, rubber and
coatings) that is suitable for placing on soil surfaces. Composted mulch has at least
70% by mass of its particles with a maximum size of greater than 15 mm.

Fine Mulch? Any pasteurised or composted organic product (excluding polymers that do not
degrade, such as plastics, rubber and coatings) that is suitable for placing on soil
surfaces. Fine mulch has more than 20% but less than 70% by mass of its particles
with a maximum size above 16mm and complies with the appropriate criteria in Table
3.1 (Australian Standard AS 4454).

Composted Any composted product, including vermicast, manure and mushroom substrate, that is

Soil suitable for adding to soils. This term also includes ‘soil amendment’, ‘soil additive’, ‘soil

Conditioners | improver’ and similar terms, but excludes polymers which do not biodegrade, such as
plastics, rubber and coatings. Soil conditioner has not more than 20% by mass of
particles with a maximum size above 16 mm.

Recycled Generic term for a range of products manufactured from compostable organic materials
Organics3 (garden organics, food organics, residual wood and timber, biosolids and agricultural
organics).

! Source: ROU 2003, except as noted.
2 Source: Australian Standard AS 4454-2003 Composts, soil conditioners and mulches.

3 Modified from ROU 2003 to correct obsolete references.
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This market analysis draws from a variety of primary and secondary
data compiled to determine RO product supply and demand, and to
identify underlying structural issues among processors and end users
that affect supply and demand. The project methodology was refined
in consultation with a steering committee comprising Compost NSW
members and Compost Australia’s national project manager for
organics. Their active involvement is greatly appreciated.

A core component of this project is to provide updated supply and
demand projections for RO products in NSW. Given the perception
among many processors that market distortions have resulted
primarily from policies and funding to promote council GO collections,
historical council GO collections have been examined and council
GO collections projected through to 2010. A reasonable level of data
was available to develop these projections.

Processors also obtain a variety of raw materials from other sources
and these additional materials also influence the supply of RO
products, so projections are also provided for other organic materials,
although the robustness of market data for these other segments and
likely business activities affecting these projections are far less
certain than for council GO collections. Historical data for the past
three years from the NSW data for Compost Australia’s National
Industry Survey has been provided to help compare 2003 RO
demand estimates (DECC 2004a) against actual market penetration
in subsequent years.

v

The project’s initial approach and draft market research plan were
reviewed with the steering committee. A combination of structured
and unstructured interviews were utilised to elicit better responses,
particularly from processors.

This report was intended to build on the NSW results of Compost
Australia’s 2006 National Industry Survey, conducted by the Recycled
Organics Unit (ROU) of the University of New South Wales. Individual
industry survey responses are protected as confidential between the
ROU and Compost Australia, and were therefore not available to
Hyder Consulting. It was therefore necessary to repeat some of the
same questions in order to maintain confidentiality of the industry
survey. The survey instrument was structured to support
confidentiality and to encourage processors to have a copy of their
response to the industry survey handy to assist in answering

-156 5 57
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questions. As with the industry survey, individual survey responses
were aggregated and remain strictly confidential. No competitors or
government agencies will be provided access to individual processor
information.

Representative processors for phone surveys were selected in
consultation with the ROU and finalised with the steering committee.
Pilot interviews were then conducted with three representative
processors to refine the survey instrument prior to conduct of the
phone interviews. In total, 10 of the state’s 43 processors were
surveyed, accounting for 50-54% of total organics processed in NSW
in 2005-06. A list of processors and surveyed is provided in Appendix
A.

A total of 23 representative end users were identified within the
various market segments, and semi-structured interviews conducted.
Identities of end user identities are not provided in order to preserve
confidentiality.

Population figures and per capita GO figures were determined based
on aggregated data collected by DECC under the National
Environmental Protection Measure (NEPM) on used packaging,
which includes an annual compilation of information on kerbside
recycling. In NSW, DECC has used this data collection to obtain data
on kerbside GO collections and has provided aggregated NEPM data
to Hyder Consulting.

Detail on how the primary data has been analysed is provided in
relevant sections of the report.

H 7

A variety of secondary data sources were provided by Compost
Australia and additional sources were identified through literature
review. Input from the project steering committee and stakeholder
discussions further clarified the secondary data sources to be
utilised.

Costs to supply and transport finished products to end use markets,
especially outside of 300km from Sydney, remains a significant
barrier to market development. As with the 2004 market study (DECC
2004a), export markets have not been considered in this study due to
perceived low value and high transport costs resulting in little RO
being exported interstate or overseas.

$
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A core component of this project is to provide updated supply and
demand projections for RO products in NSW. Given the perception
among many processors that market distortions have resulted
primarily from policies and funding to promote council GO collections,
this section examines historical council GO collections and projects
council GO collections through to 2010. Processors also obtain a
variety of raw materials from other sources and these additional
materials also influence the supply of RO products, so projections are
also provided for other organic materials, although the robustness of
market data for these other segments and likely business activities
affecting these projections are far less certain than for council GO
collections.

1+ ’ 1 -

Data on historical Council GO collections as provided by the DECC
are shown in the tables below. The information is supplied on a
regional basis*: Sydney metropolitan area (SMA, Table 4-1); the
Extended Regulated Area (ERA, Table 4-2) which covers the Hunter,
Central Coast and lllawarra regions; and the Non-regulated Area
(NRA, Table 4-3) which encompasses the remainder of the State.?
The area covered by the SMA and ERA is approximately consistent
with the study area. Historical data for NSW is provided in Table 4-4.

! Information for individual councils could not be provided for confidentiality purposes.

% These are the NSW waste disposal administrative areas as defined in NSW State of the
Environment 2006 report.

1

0"% 112 3

-156 5 57 57 5 5 "# $%5 5%$% & & + 88 11 %



95# $. /'

95# $. /'

D -
/B

/B
88 ;
I* (
88 /

# # )0

# # )0

4

111.1 11.1 11 .1! 111.1% 11%.1( 11(.1+
1 1 1 $ $ $
$ 1 1 $ $ $
$B$$1B $B%%%B%% $B%3B % %3 B$B 1%B 13  $B %%B$33
B$22B Bl B1$ B%2 B2
% 3 $
% 1 %
% $3 1 $1 2
1 $3 $ 2
21+ 22+$ 23+$
$+ $%+$ $+ $5+ $5+ $3
111.1 11.1 11.1! 111.1% 118$.1( 11(.1+
$ $ $ $ $ $
$ $ $ $ $ $
B B%$ B 1 B%% B %%B B %% B $B B32B2 1
2 B% % B11 3B21
2 % % 2 % %
$ 1% 1% $ 1% 1%
2 % 2 22 % 2
21 23 2% 21 %1 2
32+2 + +
1%+ 1+% 11+ 1+2 2+ 06

3 Quantity of GO sold represents collections net of contaminants disposed to landfill (around

4%).
2
’ -O" % 1.12 3
-156 5 57 57 5 b5- "# $%5 5%S% & & + 88 11 9%



o5# $.!I /" # # )O*
C 111.1 11 .1 11 .1! 111.1% 11%.1( 11(.1+
- 1
B% B 1% B% 1B $2 B% $B$ B%3B B B$ B 3B %
*(; B$ $% B11 B$
- () 2 3 3 %
D- *(: 2 3 %
@ ; 2 %
/B 4
@ 1 %
/B 4
88 3+% %%+ 1+
¥ ( 4
88 / 4 + 1+% + +3 $+3 $1+3
95# $$ /' # # )0* 8
##) 8
C 111.1 11 .1 11 .1! 111.1% 118.1( 11(.1+
" "# $ $ $ % 2 2
- 2 % %% %2 2 2
" %B1%%$B121 %B%$1B$% %B%1 B$2211%BAB%HB %3 %B B 33
*(; $B% B $B123B3 1B $B1%
- *C ) $ 1 1% 1 11 2%
D- *(; 1 2 3 $2
@ ; /B 32 3 2 % %
4
/B 32 32 33 2 %%
4
88 I* ( %1+3 %2+1 % +
4
88 / 4 3+ 3+1 3+$ 3+ $+3 $3+

There are currently 152 councils in NSW, 38 of which are located in
the SMA (although there have been fluctuations since 2000 due to
boundary /administrative changes). All councils in NSW now report
on whether they provide a GO recycling service. In 2005-06, GO
recycling services were provided by 31 of the 38 SMA councils, 6 of
the 13 ERA councils and 16 of the 101 regional councils.

Some of the data above is presented in Figures 4-1, 4-2, 4-3 and 4-4.
The graphs show Quantities of GO collected; quantities of GO sold;
the percentage of the population with RO recycling, the percentage of

%
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councils providing a GO recycling service; and the quantity of GO
collected per capita.

Historical Council GO collections - SMA
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Historical Council GO collections - NRA
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Historical Council GO collections - NSW
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Since 2000, marginally higher quantities of GO have been collected
than sold. Approximately 4-5% of all GO collected is landfilled. This is
likely due to factors such as small quantities of GO being consigned
as general waste due to being contaminated, or there may simply be
system losses with collections, storage or transport, including
dehydration.
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As more councils have commenced providing GO recycling services,
quantities of GO collected in NSW have generally increased from
195,000 tonnes in 2000-01 to 276,000 tonnes in 2005-06. In 2005-06,
157,000 tonnes of GO was collected from the SMA, 57,000 tonnes in
the ERA and 60,000 tonnes collected from the NRA. Together GO
collected from the SMA and the NRA account for 78% of total
collections. This is consistent with the proportion of the NSW
population living in the Greater Metropolitan Region (GMR)*:
according to the NSW State of the Environment Report 2006, while
the GMR covers 2.2% of the total NSW landmass, it contains 74% of
the NSW population®.

Note that the rate at which quantities of council GO collections have
increased is greater than the rate of increase of councils coming
online. This would suggest that in addition to the number of councils
providing a GO collection service and adoption of good practice
systems as new collections come online, other factors have been
influential in the increase of council GO collected over the last seven
years. Likely factors include:

State and local government policies to divert GO from landfill due
to landfill diversion and greenhouse gas reduction objectives.

A general increase in awareness and desire to segregate waste
among residents as environmental issues become more
mainstream.

Improved diversion efficiencies at the household level as people
become accustomed to source segregation.

Processors accepting greater quantities of material.

Population growth.

GDP increase.

In addition, annual council GO collection figures are linked to a
certain extent to weather patterns. Figure 4-5 shows the average
yearly rainfall and temperature in Sydney from 2000-2006. Note that
the year 2001 was an exceptionally wet year, with 1,358 mm falling in
the Sydney region compared to 821 mm in 2000 and 860 in 2002. In
addition, the temperature was comparatively higher in 2001 at 18.9
°C than 18.6 °C in 2000 and 18.8 °C in 2001. This extraordinarily wet
and warm year corresponds to an exceptionally high yield of GO

* NSW State of the Environment Report 2006 definition GMR1 comprises all statistical local
areas (SLAs)/local government areas (LGAS) in the Sydney Statistical Division (SD), Newcastle
Statistical Subdivision (SSD), Wollongong SSD and Wingecarribee SLA.

®> NSW State of the Environment Report 2006
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collected in 2001, as can be seen in Figure 4-6. In 2001-02, 139,000
tonnes of GO was collected compared to 126,000 tonnes in 2000-01
and 124,000 tonnes in 2002-03.

Sydney Climate Data
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Australian Bureau of Meteorology

It is worth noting the quantities of GO collected per capita. Figures for
kg/c are calculated in terms of the population of participating councils
and not for the population of the whole region. Overall council GO
yields in the ERA and NRA are significantly higher than in the SMA,
which is likely to be due to larger garden sizes in less urban areas. In
the SMA, GO collections have increased from 54.1 kg/c in 2003-04 to
59.3 kg/c in 2005-06. This likely demonstrates an increased
effectiveness of collection programmes and of source separation by
residents. However in the ERA and NRA, an overall decrease in kg/c
was experienced, dropping in 2000 from 95.5 kg/c and 98.6 kg/c to
80 and 84.1 kg/c respectively in 2006. This could be due to ongoing
drought conditions, with less water than in the SMA, resulting in
decreasing yields per capita. However due to the increasing numbers
of councils providing GO collection services, the quantity of GO still
shows an overall increase over this time.

1+ , #

Compost Australia surveyed all major organics processors in the
financial years 2003-04, to 2005-06. A summary of the quantities of
raw materials received /processed in all of NSW is displayed in Table
4-5. Note that sawdust, biosolids and manure are beyond the scope
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of this report and have therefore been excluded from the total
quantities of raw materials received/processed.

95# $.( 3" # % " 8
Quantities (tonnes) Quantities (% of total)

Material 111.1$ 11$.1( 11(.1+ 11118 | 11$.2(| 12(.1+
Garden Organics 432,393 468,774 530,436 62.3 64.3 57.7
Wood/timber packaging 41,000 40,379 61,525 5.9 5.5 6.7
Wood/timber other 3,000 3,130 0.4 0.4 0.0
Barks 116,551 69,748 114,600 16.8 9.6 125
Food organics 68,230 76,880 49,055 9.8 10.5 53
Oils, grease trap, sludges 6,000 6,000 54,000 0.9 0.8 5.9
Straw 1,150 0.0 0.0 0.1
Animal bedding 3,500 0.0 0.0 0.4
Animal mortalities 900 1,113 902 0.1 0.2 0.1
Paunch 500 500 500 0.1 0.1 0.1
Other - Miscellaneous agricultural organics 3,100 6,736 3,325 0.4 0.9 0.4
Other - Paper pulp/sludge 7,700 5,968 3,500 1.1 0.8 0.4
Other - MSW (organic fraction) 12,000 36,000 79,263 1.7 4.9 8.6
Other - Biowaste 133 5,000 8,000 0.0 0.7 0.9
Other - Miscellaneous agricultural organics 3,000 9,240 9,481 0.4 1.3 1.0
Subtotal 694,507 729,468 919,237 100.0 100.0 100.0
Sawdust, biosolids and manure - not included 548,944 538,522 646,186

Grand total 1,243,451 |1,267,990 |1,565,423

Table 4-5 confirms that garden organics comprise the largest
proportion of the raw materials supply to processors in NSW.
However over the three years for which detailed processor data is
available, despite overall quantities of GO increasing, the actual
proportions of garden organics of raw material supply has steadily
declined, from 62.3% in 2003-04 to 57.7% in 2005-06. The

proportions of barks and food organics in the raw material supply

have also decreased since 2003-04. Notably, MSW (organic fraction)
and ‘oils, grease trap and sludges’ have both increased in terms of
proportion of raw material supply.

It is worth noting that while GO contributed 57.7% of all raw materials
in 2005-06, actual council RO comprised only 50% of this material,

l.e. 29% of all raw materials received/processed. This is
demonstrated in Table 4-6 and displayed graphically in Figure 4-6.
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95# $.+ 5 ) #0* 3" #' #
Stream of Organics 11!1. 19 11$.1 11(. 14
SMA council GO sold (tonnes) 122,583 126,614 149,605
ERA council GO sold (tonnes) 54,254 64,411 56,521
NRA council GO sold (tonnes) 21,879 23,633 59,652,
NSW council GO sold (tonnes) 198,716 214,659 265,777
IAdditional GO raw material (tonnes) 233,677 254,115 264,659
Other Organic raw materials (tonnes) 262,114 260,694 388,801
[Total raw materials (tonnes) 694,507 729,468 919,237
% NSW GO sold of all GO 46 46 50
% NSW GO of total raw materials 29 29 29
% all GO of total raw materials 62 64 58
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Given that GO account for approximately 60% of the total processor
supply of organic raw material, and council GO accounts for only 50%
of overall organic raw material, there is a large and increasing
guantity of processor raw material that is not GO, and over which
processors have greater control of material supply. These materials
are taken in from commercial activities, such as forestry residues,

-156 5 57 57 5 5 "#

$%5 5%$% & & +

0"% 112 3

88 11 $



1+$

and are not as likely to be affected by landfill diversion, the landfill
levy or long-term contracts.

9 *

As discussed in the previous section, council GO collection yields are
due to several variables including population growth; GDP increase;
source segregation efficiencies; willingness / desire of people to
participate; numbers of councils providing a GO collection service;
efficiencies of the programme and the amount of material that
processors accept. Some of these variables can be attributed to the
2003 NSW Waste Avoidance and Resource Recovery Strategy,
which set targets for improved waste management for NSW and
highlighted as a key element the development of markets for RO.
Other factors such as increased awareness of the environmental
benefits of diverting garden organics from landfill, including
greenhouse gas benefits, also led to increased council collections
and consumer awareness. The NSW waste levy has also likely had
some influence on collections, although impacts of the levy are even
more difficult to quantify than the other variables.

Conversely, these variables can be counteracted in part by factors
such as urbanisation, i.e. less garden area per capita, GDP (more
disposable income could mean less free time spent at home and in
the garden) and a move in lifestyle interest towards fresh or organic
produce (which could result in a larger rate of home composting).

Given the above considerations, in the data that has been provided
by the DECC it is difficult to distinguish between different causes of
the general increase in council GO collections. Hyder Consulting
sought to differentiate increased GO collections in existing programs
(‘baseline collections’) from a variety of recent or pending activities
that stand to result in significantly higher GO collections. These
additional factors include:

New collection contracts in large councils (specifically Penrith,
Liverpool and Baulkham Hills) utilising good practice approaches
across large numbers of households.

Expanded operations at Global Renewables’ UR3R facility in
Eastern Creek and Remondis in Port Macquarie, as well as
establishment of the Biomass Solutions facility in Coffs Harbour.
Co-collection of food and garden organics (including Penrith).
Treatment of MSW prior to landfill and resulting MSW compost.
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Given improved collection practices in recent years, information on
new or upgraded services from 2003-04 to 2005-06 was obtained
from DECC (summarised in Table 4-7). In Table4-7, ‘b/t’ refers to
‘bundle and tie’ systems.

95#$. 3 4 #H ' 111.18% 11(.1+
2003-04 2004-05 2005-06
City of Upgraded b/t system
Canada Bay slightly
Upgraded from 240L
Ku-ring-gai and 360L fortnightly

to 360L fortnightly

Upgraded from b/t

Lane Cove twice yearly to 240L
monthly
Upgraded from 8 b/t
. collections / year to
Pittwater from 8 240L
collections / year
new service - 240L
Ryde aerated bin,
fortnightly
. new service -
g%nogy fortnightly crate,
120L or 240L
Upgraded from 240L
Warringah and b/t monthly to
240L fortnightly
Willoughby Upgraded 240L

system slightly

The NEPM on used packaging has led most states to annually
compile information on kerbside recycling. In NSW, DECC has used
this data collection to obtain data on kerbside GO collections and has
provided aggregated NEPM data to Hyder Consulting. Population
figures and per capita GO figures were determined based on the
aggregated data.

‘Baseline’ GO collections in the SMA, excluding new councils and
new population growth, are shown in Figure 4-7.
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The baseline figures showed rates of increase over the previous
years’ collections of 3% in 2003-04, 4% in 2004-05 and 14% in 2005-
06. The significantly higher increase in 2005-06 is likely due to the
four upgraded services and one new service in 2004-05 shown in
Table 4-7.

To demonstrate the impact of the upgraded services on collections,
total per capita collections were examined before and after the
upgraded services. Analysis shows that collections in the SMA
averaged 52.6 kg/capita/yr in 2002-03, 54.1 kg/capita/yr in 2003-04,
55.3 kg/capita/yr in 2004-05 and then up to 59.3 kg/capita/yr in 2005-
06. In consultations with DECC and Compost Australia, it was agreed
that the 2005-06 yield appeared artificially low due to averaging, and
that yields of up to 80 kg/capita/yr could be likely from new or
upgraded collections, including co-collection with food organics. This
analysis was used to develop the following yield scenarios:

‘Low Yield’ of 54.0 kg/capita/yr (average between 2002 and 2005)
‘High Yield’ of 59.3 kg/capita/yr (2005-06 average)

‘Anticipated Yield’ of 80.0 kg/capita/yr (new or upgraded
collections)

Figure 4-8 shows the application of the ‘Low Yield’ and ‘High Yield’
rates to the baseline yields from council collections in the SMA. The
‘Anticipated Yield’ was assumed for new collection services likely for
Liverpool and Baulkham Hills (both commencing 2007-08) and for
Penrith (commencing 2008-09).
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Figure 4-8 shows the impacts on council GO collections of the warm,
wet year in 2001 and of the increased yields over time as existing
systems improve or are upgraded, and new systems come online. As
a result, council GO collections in the SMA could almost double in the
five years from 2005 to 2010 (from 133,881 tonnes to around 240,000
tonnes), despite the number of councils with kerbside collections only
increasing from 29 to 34 during the same time.

By 2010, virtually all councils in the SMA will be providing a GO
collection service and programme efficiencies and individual
participation rates will be approaching a stage where fewer
improvements can readily be made. At this point it is expected that
council GO collection yields will start to plateau.

Given limited data on collections in the ERA and NRA, a simple linear
regression was applied to ERA and NRA council GO as shown in
Figures 4-9 and 4-10, respectively. In both cases, all data values
were used in the regression as there did not appear to be data
anomalies, as seen for 2001 in Figure 4-8. The R? value for ERA
organics was low at 0.01 (most likely due to a distortion caused by
higher collection rates in 2004-05). However the regression line
appears to fit the general trend of the overall increase to date, and
the expected future increase given the small number of councils in
this region.
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GO collected (1000 tonnes)
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Given the large numbers of councils in the NRA yet to provide a GO
collection service, it is likely that collection quantities will continue to
increase at the current overall rate. In a discussion with DECC it was
also suggested this would be the case. Regression performed on the
NRA data (R?= 0.7) shows a potential doubling of GO from current
guantities in the NRA.
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The historical data and projections for each region have been
combined to illustrate council GO collections in Figure 4-11.

Historical and Projected Quantites of Council GO Collections
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This section presents simple projections of all supplies of all
processor supplies of organic raw material. It must be noted that
these projections are based on very simple assumptions to
demonstrate potential future scenarios, as there is little information
available on likely key material supply sources and planned
processor commercial activities. It is beyond the scope of this study
to undertake detailed forecasts of organic raw material supply. All
scenarios include the projections for council GO as described above.
1+1+ #
Scenario 1 (Figure 4-12) assumes the only increase in organics raw
material is in the council GO collections and that Additional GO and
Other Organic raw materials remain at 2005-06 levels. For Scenario 1
to be likely, effects of the waste levy of waste disposal would have to
diminish despite levy increase, and processors would need to halt
" 0% 112 3
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historic increases in processing of other raw materials, such as
forestry residues. Both assumptions are regarded as unlikely.
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Scenario 2 (Figure 4-13) assumes an increase in council GO as
previously described and GO continues to increase at the rate of
double the quantity of council GO. Scenario 2 assumes the waste
levy continues to have an increasing effect on council GO collections
and on commercial collections from C&l sources. It also assumes no
significant changes to the relative proportions of other raw materials
processors collect from other sources.
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The underpinning assumptions for Scenario 3 (Figure 4-14) are that
council GO increases at the rate described above, that additional GO
continue to increase at double the quantity of council GO, while all
other raw materials continue to increase at the average rate between
2003-04 and 2005-06, which is approximately 16% per annum. This
increase in other raw materials is regarded as less likely than
Scenario 2, as processors have been feeling the financial impacts of
oversupply in the Sydney basin and are likely to continue to adjust
their practices to minimise these financial impacts.
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Of the three scenarios, Hyder Consulting view Scenario 2 as the most
likely scenario given assumptions outlined above, the lack of
substantive information available and the limited data available for
accurately assessing trends.

142 < (

The waste levy applies to waste generated in the SMA and the ERA
and received at scheduled waste facilities anywhere in NSW. The
waste levy also applies to waste generated outside the SMA and
ERA but disposed at scheduled facilities in the SMA and ERA®. The
levy is additional to landfill gate fees to discourage waste disposal
and encourage resource recovery from waste by adding to the cost of
waste disposal. Figure 4-15 shows the quantities of each waste
stream disposed of to landfill in NSW and the corresponding waste
levy for each year.

® Protection of the Environment Operations (Waste) Regulation 2005
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Quantities of Disposed Waste and Waste Levy
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Future increases in the waste levy are an additional $7 per tonne
each year until 2009 and $6 in 2010, when the levy will reach $57 per
tonne. Figure 4-16 shows the total quantities of waste disposed to
landfill to data against the waste levy to date, and shows the
anticipated increases to the levy until 2010.

Quantities of Disposed Waste and Waste Levy
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Figure 4-17 compares the waste levy amount and total waste
disposed in the SMA.

Waste Disposal and Waste Levy, NSW SMA
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Figure 4-18 compares the waste levy amount and total waste
disposed in the ERA.

Waste Disposal and Waste Levy, NSW ERA
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Waste levies have been successful in forcing diversion from landfill in
some countries, however it has been argued that waste levies are
currently too low in Australia to make a significant difference.
Although the data in Figures 4-15 and 4-16 are only shown from 2000
until 2005, given that there is no sudden decrease in rates of disposal
to landfill, it can be concluded that the waste levy is not currently high
enough to force alternative disposal options. This was noted in the
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Productivity Commission Waste Management Inquiry Report (2006)
which cited that ‘a levy set too low (as at present) fails to provide
sufficient financial incentive to invest in waste avoidance and
resource recovery activity’. A report undertaken for Zero Waste SA
compared waste NSW generation to landfill gate fees (which are
closely linked by the waste levy) and noted that current gate fees are
not high enough to have a significant impact on the quantities of
waste disposed (Hyder Consulting 2007).

Recent studies indicate that generally levy signals are so weak by the
time they get to individual ratepayers and SMEs that they are
negligible and result in few, if any, changes in disposal behaviour.
However, even if individual ratepayers do not receive strong financial
signals, local governments do, and they can respond accordingly to
implement waste diversion programs. C&l and C&D generators might
be more responsive to levies because they pay charges based on the
weight of waste disposed. (BDA Group and Econsearch 2004, Hyder
Consulting 2007, PC 2006).

Despite numerous studies and enquiries, it has proven difficult to
predict when the levy will reach a ‘tipping point’, forcing landfill
diversion. It has been argued by various stakeholders that a landfill
levy of $50/T would be necessary to significantly affect disposal
behaviour (Hyder Consulting 2007). A study of landfill taxes in the
United Kingdom (Martin and Scott 2003 via PC 2006) indicates an
insignificant impact on municipal waste disposal, despite a tax of
£14/T, but a large reduction in disposal of inert C&D waste that was
taxed at only £2/T.

Although a significant ‘tipping point’ is not apparent in Figures 4-15 to
4-18, there have been marginal decreases in landfilled waste from
the C&I and C&D sectors in 2004-05 levels, resulting in an overall
decrease of 0.6%. It is assumed that the rate at which waste
disposed to landfill decreases as a result of the waste levy should be
reflected in the rate of increase of waste received for alternative
treatment and to a certain extent, raw material expected by
processors. Additionally it is assumed that raw material received by
organics processors that is not classed as GO is derived from C&lI
and therefore classed as C&l waste. However the average annual
rate of increase in raw material currently accepted at processors is
currently higher than the 2% decrease in waste to landfill for which
C&l was responsible for in 2004-05, which was 5% in the same year
and was 16% from 2003-04 to 2005-06.

Therefore quantities of raw material received/processed at
processors is currently increasing independently to the waste levy
and the effects of the levy are ‘diluted’ and will continue to be,
regardless of its current and anticipated value in the near future.
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Potential demand for RO products has been assessed using a variety
of primary and secondary data sources in order to help judge the
extent of current penetration into particular market segments and to
help project future demand through to 2010. Appendix B provides
assumptions and sample calculations for potential RO demand
calculations contained in this section.

Hyder Consulted attempted to prepare market demand curves such
as the one shown in Figure 5-1 for each market segment.

In this example, the theoretical maximum of 100,000 tonnes in a
given market segment would be achieved only if the RO products
were delivered for free to that market segment. However, there are of
course minimum production costs for processing and delivery into
particular segments (say $20/T delivered). If through end user
surveys it was determined that end users would only be able to afford
$15/T, then processors should not seek to sell into that market unless
they were prepared to lose $5/T on the product sales or offset the
loss through higher gate fees or other commercial considerations.
However, if the affordability limit was say $25/T, then the area
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between $20/T and $25/T would represent a realistic potential
demand within that market segment.

Potential demand can also be increased by demonstrating improved
value to end users such as improved cost-benefit information,
thereby raising the perceived affordability limit of the end users.

Product supply and ability to provide quality product into specific
market segments are intricately linked. Until around mid-2003,
existence of higher value, established markets for recycled organic
products in close proximity to urban areas allowed for competitive
gate fees of around $30/T to process organic waste using an open
windrow process. Many key stakeholders, particularly processors,
view that around mid-2003, these higher value, established markets
became saturated, inventory stockpiles increased significantly and
lower sales prices resulted for RO products.

Processors surveyed for this study indicated that for typical windrow
composting systems, the average cost to processors is $36.50/T, ex-
business, for all compost products. Transport costs to get the RO
products to end users ranged from $5.92/T (say $6/T) to $25.83 (say
$26/T). Therefore, processors would need to receive $42.50 to
$62.50/T for their RO products to break even on that part of their
business. Any material sales below this minimum production cost
value would need to be offset by gate fees or some other commercial
advantage to avoid operating at a loss.

Processors providing values in m?stated that the average ex-
business price for all their RO products ranged from $0/m?* for low-
grade products to $20-50/m? for high-grade products.

As a result of these market dynamics, a variety of processors that
had charged gate fees in the order of $30/T to accept raw materials
now find themselves facing costs of $42.50/T to $62.50/T to process
and deliver RO products to end users. Processors with long-term
contracts secured during bidding wars and pre-existing market
conditions are not likely to be able to raise gate fees to recoup these
losses.

Market values that end users are willing or able to pay must be
understood in context with these gate fees, inventory stockpiles,
processing and transport costs, as well as competing products and
perceived value to end users in order to fully determine market
demand.

Although a variety of end users were cooperative and willing to
divulge confidential information on the grounds that it would not be
evident who the end user was, end users provided insufficient
information to prepare robust market demand curves by market
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segment. The useful information that was obtained has been
incorporated into the following sections.

2+

Figure 5-1 shows RO product demand in 2004-05 within established
market segments, based on RO product sales into those segments
by NSW processors. These market segments are addressed in detail
in the following sections. To maintain accuracy and consistency with
the secondary data sources and the Compost Australia survey, sales
are reported in m®, while overall market estimates are converted to
tonnages, assuming an average of 1.8 m*/T.
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The 2004 market report (DECC 2004a) provided estimated 2003 RO
demand across these market segments. Findings of the 2004 report
have been addressed in the following sections to assist in evaluating
trends in the market segments over time.

2+ =>

Extensive agriculture includes the growth of crops on relatively large
areas. Relatively small amounts of capital and labour are invested
per hectare. In 1999, this market segment accounted for only 1% of
the estimated total RO product demand in NSW.
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In 2004-05, NSW processors sold a total of 73,110 m3 of RO
products into the extensive agriculture segment (Table 5-1). Of those
processors surveyed for this report expressing a view on this
segment, processors viewed the segment as under-developed to
semi-developed.

'Y (. 8% " #' : # . 11$.1¢(
RO Product Sales into Segment 2004-05 (m °)
Composted soil conditioner 10,395

Pasteurised soil conditioner -

Composted mulch -

Pasteurised mulch -

Raw mulch -

Manufactured soill -

Potting mixes -

Playground surfacing -

Biofuels/biogas -

Other - Composted products

Other - Organic fertiliser 8,265

Other — Composted Manure 46,000
Other — Raw Manure 8,450
Total 73,110

The 2004 market survey (DECC 2004a) estimated 8,000 m*/year for
RO sales into extensive agriculture in 2003. It should be noted that
animal manures were specifically excluded from both the 2004 study
and this study, but have been included in the RO sales figures in
Table 5-1. Still, excluding manures, extensive agriculture shows
reasonable growth in demand from 2003 to 2004-05.

Extensive agriculture is an important market segment to consider due
to future land requirements, as soil organic carbon levels have
decreased from 2-4% to just 1-1.5% after 25-50 years of farming
(Meinhardt 1999). Recycled organics products can provide
restoration of degraded agricultural soils and provide a long term
market for these products. However, due to barriers such as cost and
drought, this market continues to be under-developed and only
represented around 3.2% of the market (RO material sold) in 2005-
06.

Since August 2006, the severe drought conditions experienced
throughout Australia, including the major cropping regions of NSW,
have resulted in a significant reduction in the total summer and winter
crop areas. The winter cropping season for instance has been one of
the driest on record and has resulted in an estimated fall of around
73% to 3.1 million tonnes of produce in 2006-07 (ABARE 2007).
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Current Market Status

The results from the Compost Australia NSW Survey 2005-06 found
the sale of RO products to extensive agricultural markets was
approximately 42,339 m®. The major products sold were pasteurised
soil conditioner, organic fertiliser and raw manure. Survey results for
RO products sold, by product type, into extensive agriculture are
provided in Figure 5-3 for the past three years.

Extensive Agriculture
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The above figures and their deviation from the 2004 market study
showed a significant drop in sales of composted soil conditioner and
increased sales of pasteurised soil conditioner and raw manure. This
shift in sales appears to represent a downgrading of RO products as
processors responded to the emerging market imbalance. The shift
also appears to reflect to competition from manures as a competing
product in abundant supply close to the end use markets.

The Grains Report for December 2006 (DPI 2006a) estimated the
total final harvest of crops for winter production in NSW at 1,321,105
ha. The main crops considered in this report in terms of harvest
hectares are wheat, barley, oats and canola. In Table 5-2, data was
extracted from the Grains Report (DPI 2006a) to include only those
areas of harvest within 300km of Sydney. The total harvest area for
NSW has also been included to illustrate the extent of the theoretical
potential market.
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Wheat 1,753,570 202,420 1,012,100
Barley 431,700 72,100 360,500
Extensive Oats 94,615 15,150 75,750
Agriculture
Canola 41,220 14,020 70,100
Total 2,321,105 303,690 1,518,450

'NSW DPI Final Estimates of Winter Crop Production as at 1 December 2006 —
Grains Report.

The total amount of area under extensive cultivation within 300km of
Sydney was approximately 303,690 ha. Approximately 202,420 ha
(11.5%) of the NSW wheat crop was harvested within 300 km of
Sydney. The district divisions that had the largest areas of wheat
production were Gunnedah, Cowra, Dubbo and Wellington.

Approximately 72,100 ha (17%) of the NSW barley crop was
harvested within 300 km of Sydney. The district divisions that had the
largest areas of barley production were Gunnedah, Dubbo and
Finley.

Approximately 15,150 ha (16%) of the NSW oat crop was harvested
within 300 km of Sydney. The district divisions that had the largest
areas of oat production were Gunnedah, Tamworth and Cowra.

Lastly, a total of 41,220 ha of NSW crop land was dedicated to
canola, of which 34% was grown within the 300km of Sydney. Areas
like Gunnedah, Coolah, Orange and Finley provided the highest
yields.

RO Demand Estimation — broadacre crops

The application rate of compost on broadacre farming for cereal
crops is between 2 to 5 T/ha. The average of this is 3.5 T/ha. An
application of 3 mm is approximately 20 T/ha, which is equal to 0.5
mm for an average of 3.5 T/ha. The example in Appendix B
calculates the application rate of organic product (m%ha) of canola
within 300km of Sydney’.

" Michael Wentworth, Kerrisdale Resources, personal communication, April 2007
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Applying this approach, assuming application every five years and
that RO products penetrate 25-30% of the theoretical market in
broadacre crops provides the results shown in Table 5-3.
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Market Summary
The extensive agriculture segment could account for 42,180 to
50,615 tonnes (75,923 to 91,107 m®) of RO demand per year by 2010
within 300 km of Sydney, assuming reasonable market penetration.
Steadily increased awareness of the benefits of compost to restore
soil carbon would likely be the principal driver for this market
penetration. Processors see this market segment as under-developed
to semi-developed and Hyder Consulting concurs.
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Intensive agriculture is the growth of crops
on relatively smaller areas than extensive
farming. Comparatively large amounts of
capital and labour are invested per
hectare. The land is intensively worked in
terms of ploughing, fertilising and
harvesting, for example, which can make
the land more susceptible to negative
environmental impacts. Examples of intensive agriculture include the
growth of vegetables, fruit, turf grass and other practices such as
viticulture and market gardening.

In 2004-05, NSW processors sold a total of 264,566 m* of RO
products into the intensive agriculture segment (Table 5-4). Of those
processors surveyed for this report expressing a view on this
segment, processors viewed the segment as largely under-

developed.

O5# ($ 8% " #' 7 # . 11$.1(
RO Product Sales into Segment 2004-05 (m °)
Composted soil conditioner 19,675
Pasteurised soil conditioner -
Composted mulch 2,500
Pasteurised mulch -
Raw mulch -
Manufactured soil 1,788
Potting mixes 8,138

Playground surfacing -
Biofuels/biogas

Other - Composted products 9,650
Other - Organic fertiliser 8,265
Other — Composted Manure 184,000
Other — Raw Manure 30,550
Total 264,566

The 2004 market survey (DECC 2004a) estimated 52,000 m®/year for
RO sales into intensive agriculture in 2003. Again, it should be noted
that animal manures were specifically excluded from both the 2004
study and this study, but have been included in the RO sales figures
in Table 5-3. Excluding manures, intensive agriculture shows
declining demand for RO products from 2003 to 2004-05 and
substantial underperformance of RO products in this sector. The
impacts of drought on agriculture sales and more selective use of RO
products are contributing factors, despite the general awareness of
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the water-conserving characteristics of RO products. However,
intense competition from manures and the availability of manures
close to end users undercut RO products in the intensive agriculture
segment.

Current Market Status

The results from the Compost Australia NSW Survey 2005-06 found
the sale of RO products to intensive agricultural markets was
approximately 284,979 m®. The major product sold to this market
segment was composted manure which accounted for the majority of
the market and continued to increase slightly in 05/06. Composted
soil conditioner increased by 17,000 m* between 2004-05 and 2005-
06 and is the second highest selling product in the intensive
agriculture market (Figure 5-4).

Intensive Agriculture
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The Australian Bureau of Statistics (ABS) has divided NSW into 13
statistical divisions (see below). The estimates for 2004-05 presented
in Table 5-5 only include the Sydney, Hunter, lllawarra, Mid-North
Coast and South Eastern statistical divisions, unless indicated
otherwise.
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otherwise.

(viticulture)

95# ((% #* ) 7 # 3 111 )
" % 11 11%;1( # % #*
? 11@ ? 11 @B ?2'@
Vegetables 6,400 2,791
Potatoes 1,214 36,420
Broccoli 509 15,270
Carrots 108 3,240
Lettuce 436 13,080
Pumpkins 251 7,530
Cauliflower 161 4,830
Tomatoes 112 3,360
Intensive Fruit 2,320 2,821
Agriculture Apples 1450" 635° 75,186 to 133,663
Oranges 450" 170 to 245° 16,241 to 28,873
Peaches 420" 185 to 370" 24,501 to 43,558
Plums 282 to 564" 37,376 to 66,446
Prunes 84 to 167* 11,079 to 19,695
Lemons/Limes 132 to 191° 12,642 to 21,475
Mandarins 58 to 84° 5,556 to 9,877
Nectarines 145 to 290" 19,200 to 34,133
Cherries 397 to 795" 52,673 t0 93,642
Macadamia 1,094 ° 6,829 to 682,906
Turf 1,750 /
Grapes 10,300 9,576 189,600 to 1,436,400

"All estimates exclude the Murrumbidgee and Central West regions unless indicated

'Assumes an average planting density of 600 trees/ha (DECC 2005a)

2Including the Central West region and assuming all apples are grown within Orange. An
average planting density of 894 trees/ha is assumed (ROU 2006)

% Assumes an average planting density of 500 to 720 trees/ha (ROU 2006)

* Assumes an average planting density of 500 to 1000 trees/ha (ROU 2006)

® Assumes an average planting density of 312 trees/ha (ROU 2006)

Data to translate these theoretical maximum values into realistic
demand estimates is especially lacking. The potential end use
estimates in Table 5-5 are all located within the study area and within
300 km of Sydney, allowing for transport from most processors. The
maximum price that intensive agriculture end users surveyed have
paid for compost delivered and applied ranged from $37-66/T,
roughly the same cost that processors must recoup to break even.
Therefore, intensive agriculture shows less promise than other, more
valuable market segments.

RO Demand Estimation — Vegetables

The application rate for compost on tomatoes for example is 20 T/ha
or an application depth of 3mm. This estimate has been assumed for

11
0"% 112 3
56 5 57 57 5 5- "# $%5 5%%$% & & + 88 118



all vegetable products presented in this study, due to a lack of data
on application rates for other vegetables. The example presented in
Appendix B calculates the application rate for organic product (m*/ha)
of tomatoes within 300km of Sydney® . The theoretical potential RO
demand for tomatoes was calculated as 3,360 m* based on the
current area under production and without consideration of barriers.

RO Demand Estimation — Fruit

The Specification and Application Guidelines for Compost Mulches
for Orchard Production in NSW (ROU 2006) estimates the application
rates of composted mulch for apple, peach and nectarine orchards in
the Murrumbidgee Region as well as peach and nectarine orchards
within the GSR and apple orchards in the Central West Region. The
maximum application rate of composted mulch for most soil groups
ranged from 75 to 100 cm in width and 7.5 cm in depth. The
examples presented in Appendix B calculate the application rate for
organic product (m®ha) of apples and oranges within 300km of
Sydney .The theoretical potential RO demand for apples is between
75;,186 to 133,663 m* and for oranges, between 16,241 and 28,873
m°.

RO Demand Estimation — Macadamia

NSW Agriculture has published rates of compost application in
macadamia orchards. Compost can be used as part of crop/soll
nutrition or as a remediation program to improve soil health and
control soil erosion. Application rates for crop and soil nutrition range
from 0.02 to 0.06 m® per tree and between 0.5 to 2 m® per tree for soil
remediation. In addition, the time between compost applications
varies and depends on compost thickness and coarseness. The
greater the thickness, the greater the length of time before re-
application is required. Therefore a 100mm spread of compost may
last for as long as 10 years.

The estimated number of Macadamia trees in NSW is 2,461,113.
However, only 14% or 341,453 trees can be found within the study
area i.e. Sydney and Mid North Coast (Table 5-6). The rest of the
trees exist within the Richmond-Tweed Region of the far north coast.
The estimated total compost demand for soil/crop nutrition would be
between 6,829 and 20,487m?for a total of 341,453 trees. Likewise,
the estimated compost demand for soil remediation would potentially
be between 170,726 and 682,906 m®for a total of 341,453 trees.
Refer to Appendix B for calculations.

® Michael Wentworth, Kerrisdale Resources, personal communication, April 2007.
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Macadamia ‘ 341,453 ‘ 6,829 to 20,487 170,726 to 682,906

RO Demand Estimation — Turf

Based on data obtained by the DECC (2005) from the ABS (2001),
the majority of turf produced within NSW was grown within close
proximity to Sydney, with around 61% or 1,100 ha grown within the
Hawkesbury District. A total of approximately 1,750 ha of turf were
grown within 300km of Sydney.

It was identified in the DECC market analysis of 2004 that the turf
grass growing industry was one of the lowest potential markets for
RO products. The fundamental challenge that the industry was facing
at this time was the prevailing drought conditions (DECC 2004).
Considering drought conditions still prevail, it can therefore be
assumed that this market would still have low potential today in terms
of RO demand.

In addition, manures, particularly poultry manures, are strong
competitors against RO products in turf. The one turf grower
interviewed for this report indicated high application costs as an issue
with RO products. The grower surveyed purchases a soil/sand mix
with about 40% compost by weight. While the grower reported paying
a maximum of $66/T delivered, the maximum he has paid to have the
mix delivered and applied increased to $119/T, substantially higher
than the maximum costs other end users surveyed had paid to have
compost products delivered and applied.

RO Demand Estimation — Viticulture

The ABS estimated from their 2001 census that the total area
occupied by viticulture in NSW was approximately 34,559 ha. ABS
surveys of 2004-05 increased this estimate to 43,026 ha, a 25%
increase. The main areas in NSW under grape cultivation include the
Hunter (8,216 ha), lllawarra (226.5 ha), Mid-North Coast (177.7 ha)
and South Eastern region (955.8 ha) (Table 5-6). Other regions such
as the Central West and Murrumbidgee also have extensive
viticulture areas, 5,798 and 15,352 ha respectively but these have not
been included due to lack of specific data on exact location of
cultivation within the study region.

The ROU reviewed 27 field trials, conducted across Australia, on the
performance benefits of RO products — i.e. surface mulch and soil
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conditioners (ROU 2003). The ROU estimated that there are around
1,515 vines/ha in hot regions and 1,666 vines /ha in cool regions. The
vines are also grown in rows which are typically 300 m in length (10
rows/ha) in hot areas and 200 m (17 rows/ha) in cooler areas.
Spacing between vines is between 3 to 3.3 m in hot regions and 2.8
to 3 min cool regions.

In the ABS Australian Wine and Grape Industry Survey (2006) the
estimated proportion of vineyards using irrigation in NSW was 86.8%
or 35,876 ha — a 1.2% decrease from 2003 (ABS 2003). If current
drought conditions prevail, the area under irrigation could decrease
over the next three years due to decreased water supplies. Benefits
of mulch and compost as beneficial water retention products could
increase their demand.

Influence of DECC SPD Programs

The DECC SPD has been involved in a variety of intensive
agriculture projects, especially in viticulture projects conducted with
the ROU.

As noted for extensive agriculture, long-term (over three years)
agricultural trials are currently underway to help demonstrate the
cost-benefit of compost products in a variety of agricultural
applications, compared to conventional farming practices such as use
of poultry manures and inorganic fertilisers. Results have shown the
effectiveness of using compost to slow down the yield of soil P,
without reducing yields.

Market Summary

Additional research on the price sensitivity of extensive agriculture
would be necessary to more accurately model individual product
types in greater detail. However, given stable growth evidenced thus
far, intensive agriculture could account for at least 300,000 m*
(166,670 T) of RO product demand by 2010.

Accurate statistics available on the Australian organic industry are not
readily available. The industry is exceedingly fragmented and mainly
comprises small to medium enterprises. Hence, most of the market
information available today is dependent on estimates and should be
used with caution (RIRDC 2006).

Data is not available for NSW processor sales into Organic
Agriculture in 2004-05. Of those processors surveyed for this report
expressing a view on this segment, processors viewed the segment
as under-developed.
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Even though there is a lack of substantial statistics it has been
determined that Australia has the largest amount of certified organic
land in the world and the Department of Agriculture, Fisheries and
Forestry (DAFF) estimated the value of the industry in 2003 at
around AUD $140.7million (RIRDC 2006).

Based on survey data’ undertaken by the DAFF the estimated area
of certified organic farmland in Australia in 2003 was around 7.9 M ha
or about 1.7% of Australia’s total agricultural land. Another 600,000
ha of non-certified land is estimated to belong to organic farmers. The
total number of farms was approximately 1,511 within Australia. Most
certified organic farms are located on the East Coast of Australia with
approximately 29% of all organic farms located within NSW (DAFF
2004).

According to DPI, organic horticulture area in NSW is approximately
32,770 ha. Of the total Australian area under organic production (7.9
M ha), NSW represents 4.1% (324,500 ha), with horticulture
representing about 10.1% of this area (hence the 32,770 ha
estimate). Note that total Australian area under organic production is
skewed by the fact that a large proportion of this area is under beef
production in Queensland.

The figures presented in Table 5-7 are a representation of estimates
and projections undertaken by Biological Farmers of Australia (2003)
and Hassall & Associates (1996), as provided in DAFF 2004. The
data presented by the latter is considered to be the most authoritative
report of data on organic farm numbers. The 1996 study also
estimated that around 12% of farms were involved in broadacre
farming and 75% in horticulture, with the final 10% in livestock
production (DAFF 2004).

Based on DAFF (2003) data, the number of organic farms in Australia
at the time was 1,511. The number of farm operators is said to be
increasing at a rate of around 7% per year which would mean a total
of around 1,979 organic farms would exist in Australia by 2007
(Macarthur Agribusiness Quarantine and Inspection Resources,1999
sourced by DAFF, 2004). Assuming 29% of all organic farms are
located within NSW, 574 farms could potentially be found within NSW
by 2007.

Average farm size in 2005 was projected by Hassall & Associates
(1996) at 1402.6 ha. If there is a 1.3% growth in average farm size
every 5 years, the growth would have increased to 1,410 ha by 2007
(based on figures in Table 5-7). Therefore if there are 574 farms in

° the number of responses to the survey represent coverage of around 26% of the total industry
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NSW and the average farm size is 1,410 ha, the total number of
organic farm ha in 2007 would be approximately 809,340. Due to
obvious data limitations only a rough estimate of the overall organic
market in NSW can be determined.

95# (. * # 0 & ' ' #
C 22( 111 11(
- ' % & % &
Number of organic 1429 1657 1920
producers
% of all agricultural 1% 1.4% 1.9%
producers
Average organic farm size 783.2 1048.1 1402.6
(ha)
Total organic area (ha) 336,000 546,000 887,000
C 22( 111 11?" @
# #- ") ' ' '
' #
Number of organic 862 1600 2100*
producers
Total organic area (ha) 335,000 7,600,000 10,000,000

YIncluding those in-conversion
Source: Hassall and Associates (1996, p.35); Biological Farmers of Australia
(2003, p.20). As referenced in DAFF (2004).

Influence of DECC SPD Programs

No DECC SPD programs directed at the organic farming industry
have been identified.

Market Summary

Additional primary research would be necessary to develop more
detailed information on potential sales into the organic farming
sector. Organic farming potentially represents a viable market for RO
products, although certification schemes by the Biological Farmers of
Australia (BFA) and the National Association are more stringent than
the AS 4454 standard.

Detailed information on the market itself, price sensitivities and
perceived value of compost products are still required.

2+2 6)
The urban amenity market is concerned with the improvement of
physical landscapes in the urban environment as well as the
maintenance of public and private areas such as recreational fields,
golfing courses, parks and reserves.
13
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In 2004-05, NSW processors sold a total of 698,280 m* of RO
products into the Urban Amenity segment (Table 5-8). Of those
processors surveyed for this report expressing a view on this
segment, processors consistently viewed the segment as mature or
close to maturity.

95# (, 8% " #' 45 . 11$.1(
RO Product Sales into Segment 2004-05 (m °)
Composted soil conditioner 272,603
Pasteurised soil conditioner 15,000
Composted mulch 22,297
Pasteurised mulch 6,712
Raw mulch 38,275
Manufactured soill 263,860
Potting mixes 30,613
Playground surfacing 18,250
Biofuels/biogas -
Other - Composted products 18,850
Other - Organic fertiliser 11,020
Other — Composted Manure 800
Other — Raw Manure -
Total 698,280

Results in Table 5-8 show a significant increase in urban amenity
demand from the 438,000 m® estimated in 2003 (DECC 2004a).

Current Market Status

The Compost Australia NSW Survey 2005-06 found the sale of RO
products to urban amenity markets was approximately 916,575 m?,
or 71% of the total RO quantities sold. The major products sold to
this market segment were manufactured soil, composted soil
conditioner, raw and composted mulch. The demand for composted
soil conditioner has remained steady over the last three years as well
as composted mulch and raw mulch (Figure 5-5). A slight decrease in
manufactured soil demand was recorded in the 04/05 survey. In
05/06 however, manufactured soil was the highest selling product
with 346,496m? sold to the urban amenity market.
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Urban Amenity
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Landscapers 25% 34.3% 7.7% $1,920,564
Local Govt & Sports 1.8% 1.8% 0.6% $99,344
Revegetation 1.7% 1.8% 3.2% $102,463
Plant Hire 1.3% 1.5% 3.2% $82,987
Garden Services 8.4% 6.6% 5.5% $367,827
Retail Nursery 18.1% 12.3% -9.1% $687,143
Discount Dept Store 5.1% 4.2% -6.4% $235,030
Garden Supplies 16.5% 16.4% 2.0% $915,348
Hardware 16.4% 13.7% -3.5% $767,292
Mail order & E-
commerce 0.5% 0.4% 3.7% $23,898
Markets 0.2% 0.2% 1.1% $12,243
Supermarkets 2.3% 1.9% -5.9% $104,571
Wholesale Direct 0.7% 0.4% -6.7% $23,919
Propagators 1.9% 4.6% 10.9% $255,745
Total 1.5% $5,598,373
! Nursery and Gardening Industry Australia, 2003. As sourced in DECC, 2004a
% Australian Garden Market Monitor — year ending 30 June 2006
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Garden Product Distributors

Retail remains the largest distribution channel group (49.5%) for the
distribution of garden products even though there has been an
overall decline of 3.6%. Growth was seen in all the amenity channels
which include Landscapers, Local Govt & Sports and Revegetation.
The Landscapers segment (including property developers) has grown
by around 9.3% since 02/03. As of 05/06, landscapers are the
greatest single distributor and hold a 34.3% share of the market (

Table 5-9). A significant contributor to growth within this channel is an
increase in local councils outsourcing their garden maintenance
operations to landscapers. Landscapers surveyed for this study
highlighted the ‘green’ image of using compost products as being
critical to securing council contracts, reinforcing the market influence
of government (especially local government) procurement practices.
The same landscapers also highlighted the need to use certified RO
products in order to minimise risks to councils.

The market share of retail nurseries, the second largest single
distributor, has continued to decline from 02/03 to 05/06.

The drought conditions are currently shaping the market. There are
indications that non-gardeners and potential new gardeners are
discouraged from entering the gardening market, yet the return of
experienced gardeners has had a balancing effect. There is also
evidence that domestic recycling options for rain water are now more
mainstream rather than just fringe alternatives (Australian Garden
Market Monitor 2006).

Level 1 water restrictions came into force on the 1% October 2003
which allowed no sprinklers at anytime. Only the use of drip irrigation
and hand held hosing was allowed at any time. By June 2005, level 3
mandatory water restrictions were introduced and still apply across
Sydney, lllawarra and the Blue Mountains. The restrictions do not
allow the use of a drip irrigation system or the household hosing of
lawns and gardens except on Wednesdays and Sundays between
certain hours. There are no current plans to change the level of
restriction within the foreseeable future (Brendon Elliot, Sydney
Water, personal communication, 24 April 2007). In the coming years
there should be a better reception of recycled organics in the market
as consumers become more environmentally conscientious.

Parks and Public Places

Approximately 49% of Sydney is classified as a National Park, State
Forest, Regional Park, Nature Reserve or Recreational Area, with
over 630,000 ha designated as open space (including bushland). The
Metropolitan Greenspace Program is a State Government initiative

2
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that provides grants to local councils for approved projects on a dollar
for dollar basis. To date, over 300 projects have been funded at over
$217 million in value since 1990 (Department of Planning 2006).

The biggest parkland planned the Sydney Region is the Western
Sydney Parklands which will link two new communities called the
North West and South West growth centres (Figure 5-8). The
parkland will stretch for 27 km and is 25 times the size of Sydney’s
Centennial Park. It is envisioned that the new growth centres, namely
the south west and the north west growth centres, will eventually
house over 400,000 residents (Department of Planning 2005a).

(+ 8" % # 8'; 8'03
)%#  11(

A Media Release from Planning Minister, Frank Sartor announced in
March 2007 a $1.9 million boost to Sydney’s parks and trials (Table 5-
10). A total of 24 councils have been granted funding for 26 projects
under the latest round of the Metropolitan Greenspace Program
(Department of Planning 2007). Potential use of RO products within
these projects may provide additional RO product demand.
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Auburn Duck River Trail $193,765
Baulkham Hills Great North Walk $80,675
Blue Mountains (new footbridge and reconstruction)  $142,030
Camden (bush trail upgrade) $25,714
Campbelltown Simmons Beach Reserve $70,000
Canada Bay (track construction) $40,000
Sydney (park security at Sydney Park) $125,000
Hawkesbury Landscape improvements at $115,000

Wilberforce Park

Hawkesbury, Penrith 110 ha re-invigoration and footbridge $252,000
and Blacktown

Hornsby Fagan Park $70,000
Maroubra Coastal trails $262,500
Marrickville Pedestrian and cycle link $21,000
North Sydney Enhancements to BP site parkland  $40,000
Pittwater Bicentennial Coastal Walkway $41,315
Ryde Parramatta River trail $72,500
Waverly Green Links Pedestrian Network $37,500

Source: Department of Planning 2007.
Housing

On average, Sydney grows by about 40,000 people per year or 780
per week. In 2001, the Sydney region had around 4.1 million
population, which accounted for almost 80% of the population within
the Greater Metropolitan Region (including the Central Coast, Lower
Hunter and the lllawarra). The Sydney population is expected to
reach the 4.5 million mark by 2010 and 5 million by the 2020s
(Department of Planning 2005b). Currently, Sydney has a population
of around 4.3 million people and 1.7 million dwellings (Figure 5-7). The
number of dwellings increases by approximately 24,600 per annum.

Around 60-70% of all new dwellings will be built within the existing
urban areas in Sydney and the Central Coast. The Government
plans to release around 7,000 to 8,000 lots per year in the North
West and South West growth centres over the next 25 years. These
two growth centres, together with areas being investigated and areas
already on the existing land release program will provide 195,000
new dwellings or 30-40% of Sydney’s housing requirements to the
year 2031. The provision of new release areas will ensure a
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continuous supply of new detached housing as well as some medium
density housing (Department of Planning 2005b).

It is evident that the majority of housing development within and
around Sydney will take place mainly within existing urban
frameworks. A lower, yet significant proportion of future housing
developments will occur in greenfield areas and may require a
greater demand of RO products than those taking place in existing
areas.

Millions
5

O Population
W Dwellings

2007 2010 2025
Years

- (% & % # 3 ## 7 ') 11 1(

Influence of DECC SPD Programs

The DECC SPD has consistently targeted the urban amenity
segment across the full range of sub-segments (such as landscaping
and parks and gardens). The steady increase in segment sales of soil
conditioners is especially encouraging given potential price
sensitivities. Tools to understand relative costs and benefits, such as
the cost-benefit calculator for council parks and gardens operations,
have proven especially useful in gaining market penetration by
allowing greater transparency and convenience in determining input
costs such as RO products, fertiliser savings and water savings.

Six golf courses are currently participating in RO trials and twelve
demonstration projects using compost in sports field construction and
renovation have been established.
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Market Summary

Despite the existing oversupply in urban markets, given historic
growth and the near-saturation of the urban amenity segment it is
likely that urban amenity could account for 750,000 to 800,000 m3
(416,670 to 444, 440 T) of RO product demand by 2010. Enhanced
uptake of DECC SPD materials, especially of the cost-benefit
calculator for council parks and gardens operations and similar tools,
could cause additional growth of this market segment, although a
more conservative estimate has been adopted.

2+% ()

Recycled organic products can be effectively utilised in the
rehabilitation of land that have been adversely affected by erosion,
such as land mining and landfills. There are many sites within NSW
that require effective erosion control such as catchment zones which
will be addressed in this study. Environmental restoration works in
terms of mine site rehabilitation will also be further investigated. This
particular market is still considered to be emerging and there is great
potential to increase the demand for RO products. However, market
barriers like the perceived limited government enforcement on mine
site remediation and limited funds for effective erosion control
problems are just some of the obstacles that need to be addressed to
increase market potential.

Competition for the mine site rehabilitation segment from biosolids
also appears to be significant, however recent trials have shown
superior performance from compost product, particularly in weed
suppression, improved soil moisture, soil temperature and tree
growth. Variability and quality of biosolids can also be an issue. For
example, moisture affects the spreadability of biosolids. Compost is
more reliable, and can be reliably supplied and delivered.

In 2004-05, NSW processors sold a total of 32,720 m* of RO
products into the rehabilitation segment (Table 5-11). Of those
processors surveyed for this report expressing a view on this
segment, processors viewed the segment as under-developed to
semi-developed.

2%

0"% 112 3

-156 5 57 57 5 5 "# $%5 5%$% & & + 88 11 %



o5# (. 8% " #' 5 # . 118.1¢

RO Product Sales into Segment 2004-05 (m °)
Composted soil conditioner 4,142
Pasteurised soil conditioner -
Composted mulch 14,691
Pasteurised mulch 4,474
Raw mulch 1,591
Manufactured soil 7,822

Potting mixes -
Playground surfacing -
Biofuels/biogas -
Other - Composted products -
Other - Organic fertiliser -
Other — Composted Manure -
Other — Raw Manure -
Total 32,720

Results in Table 5-10 show a significant decrease in rehabilitation
demand from the 70,000 m®/yr estimated in 2003 (DECC 2004a),
although sales reported through the Compost Australia processor
survey below would indicate that the 2003 estimate may have been
inaccurate. This discrepancy warrants further discussion with
processors and Compost Australia.

Current Market Status

The results from the Compost Australia NSW Survey 2005-06 found
the sale of RO products to rehabilitation markets was approximately
29,846 m®or approximately 2% of the total RO quantities sold. The
major products sold to this market segment over a three year period
were composted manure, composted soil conditioner, pasteurised
mulch and manufactured soil (Figure 5-8). The demand for both
composted soil conditioner and pasteurised mulch has been
increasing steadily from 2003 to 2006. A decline of around 1300 m?
of manufactured soil occurred between 04/05 and 05/06. The surveys
also indicate zero demand for composted manure from 03/04 to
04/05, although this changed dramatically the following year when
10,500 m* was sold.

2

0"% 112 3

-156 5 57 57 5 5 "# $%5 5%$% & & + 88 11 %



Rehabilitation

12,000

10,000

8,000

E2003/2004
6,000 002004/2005
W 2005/2006

product sold (m3)

4,000 -

2,000

Pasteurised Manufactured Composted

Composted Soil Mulch Soil Manure

Conditioner

Organic Product Type

-, 5# 1111$  11(.1+
#1- "## . $&1B 1& 2 2&% +

2+%+ - (. ()

At present there is minimal published material on the use of RO
products in the rehabilitation of catchment systems. Competing
products used to manage land degradation include cereal straw and
meadow hay but these are currently less economically viable due to
the prevailing drought conditions experienced in Australia (DECC
2005b).

In NSW there are thirteen Catchment
Management Authorities (CMAS) that have
prepared “Catchment Blueprints”. These
Blueprints provided a 10-year advisory plan
to help guide the management of natural
resources in their catchments. In 2006 the
Catchment Blueprints provided the
foundation for the development of 9-year
(2007- 2016) Catchment Action Plans (CAP) that further enhanced
key features and identified new challenges.

Table 5-11 provides a summary of the future actions for catchment
rehabilitation that will be undertaken in the following three catchment
zones chosen for their relevance to the specific study area:

- Hawkesbury - Nepean
- Hunter - Central
Southern Rivers

2
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Other catchment zones such as Lachlan and Northern Rivers have
boundaries within the study area but extend far beyond the study
area and therefore have not been included. The action plan for the
Sydney Metro area is due for release around May 2007. However,
there are very limited areas requiring rehabilitation mainly because
90% of the area is urbanised™.

RO Demand Estimation — Roadside and gully rehabilitation

Based on a report by the DECC (2005b), erosion control blankets are
effective in the treatment of areas with a 1:4 slope or less, with
application rates generally between 25-75mm in depth. The report
also recommended the application of compost to be at least 1m
(width) over the shoulder of the slope or into existing vegetation so as
to avoid rill formation or movement of compost. It is assumed that
areas experiencing severe and very severe gully erosion would
probably exceed the 1:4 slope and require the incorporation of
compost filter berms instead. These particular areas however, will not
be considered in this study. Refer to Appendix A for calculations.

RO Demand Estimation — Land Rehabilitation

More recent research undertaken for DECC by the NSW DPI found
the application of composted soil conditioners and mulches at a
depth of between 20 and 40 mm with a 40:60 ratio were effective in
reducing sediment movement and encouraging vegetation growth.
This report will therefore assume an average depth of application as
30 mm. Additionally, a depth of 10 mm of soil conditioner or mulch
typically corresponds to an application rate of 100 m*ha (DECC et
al., 2007). Therefore the application rate utilised in this report for
catchment land rehabilitation is 300m?®ha.

19 Michelle Bailey, Sydney Metropolitan Catchment Management Authority, personal communication, April
2007
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Hawkesbury 20,000 ha Soil Erosion 666,600 6,000,000

Nepean Severe
Erosion

30,000 ha including 1,000,000 9,000,000
improved Soil
Condition
Hunter — Erosion and
Central Rivers 200km Sediment 2,200" 10,000
Control (roads)
Revegetation
8,400 ha (highly 280,000 2,520,000
erodible soils)
Stabilisation of
800 ha actively 26,600 240,000
eroding soils
Nutrient
Management N/A N/A
(runoff)
Urban
620 ha Stormwater N/A N/A
Management
Southern Minor and
Rivers® 125 km moderate gully 694 6,250
erosion
Severe and
175 km very severe N/A N/A
gully erosion
Severe or very
severe wind
erosion hazard
and
10,000 km susceptible to 55,500 500,000
severe and
very severe
sheet and rill
erosion
Total 60,320 ha & Total RO
10,500 km Demand 2,030,500 18,276,250
* Calculated to the nearest 500 units

Assuming both sides of the road would be covered
2 There is currently a total of 1,265km of minor and moderate gully erosion and 1,882 km of severe

and very severe gully erosion. The catchment authority aims to stabilise 300 km by 2016.

500 ha

In NSW, Landcare is an organisation operating actively within the
catchment zones. Landcare is led by the community and work in
corporation with community organisation (e.g. NSW Farmers’
Association and Nature Conservation Council of NSW),

%
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Commonwealth, State and Local Governments (Department of Land
and Water Conservation 2001).

There are a total of 1,831 Landcare groups operating within NSW,
with a great majority of these groups (22%) working in the Hunter-
Central Rivers Catchment Area. The most common issues nominated
by Landcare groups are weed control, followed by revegetation, loss
of remnant vegetation, soil erosion and river/estuary corridor
degradation. (Table 5-13). As Landcare groups play a significant role
in catchment management, it would be beneficial for processors of
RO products to liaise closely with these groups.

95# (! > 8 ' # 11
Number of groups in NSW = 1,831
Total Members of Landcare groups = 46,391
Landcare groups by Land Type
Publicly owned land 668
Privately owned land 1124
Landcare groups by Catchment Management Authority A rea’
7%
Hawkesbury-Nepean 125 of all Landcare groups
Hunter-Central Rivers 399 22%
Southern Rivers 174 9%
Sydney Metropolitan 112 6%
Five most common Issues nominated by Landcare Group S
Revegetation 943 51%
of all Landcare Groups
Soil Erosion by Water 654 36%
R|ver/Est.uary corridor 591 3206
degradation
Rem nant vegetation 790 43%
loss/decline
Weed control 965 53%
1OnIy the Catchment Management Authorities relevant to this study have been
included.

Influence of DECC SPD Programs

Two-tear demonstration trials have been established with the
Southern-Rivers CMA and Hunter-Central Rivers CMA. Under the
trials, around 11,000 m? of compost is being used to rehabilitate up to
37 ha of degraded land within the CMAS’ jurisdictions to improve the
quality of run-off entering drinking water supply areas.

Market Summary

The potential for market expansion into catchment rehabilitation
seems especially significant given the potential to use compost
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products and minimise the use of fertilisers, while working to restore
degraded areas. One CMA surveyed said they spent $13,000 / ha for
compost, seed, fertiliser and other inputs, so the relative cost of
compost within such costs is reasonable.

2+%+ # ()

Mine rehabilitation is a statutory requirement under the Mining Act
1992. The main objective is to return disturbed land to its pre-mining
land capability or allow a land use that is consistent with the
surrounding area. Rehabilitated land has been successfully converted
into areas for cattle grazing for example, and there is an increasing
proportion of land now being used for native plantations. The closer a
mine is to an urban area the more the focus shifts on maintaining the
long-term stability of the rehabilitated area to meet the needs of the
community and industry — i.e. golf courses, parklands and fauna
sanctuaries etc (DPI 2006b). This report focused on coal mining
within NSW, specifically open cut mining.

There are a total of 28 open cut coal mines in NSW (Table 5-13). It is
specifically the open cut mines as opposed to the underground mines
that are subject to extensive site rehabilitation due to the amount of
surface disturbance that takes place over the life of the mine. The
amount of overburden a mine produces can give a rough estimate of
the amount of rehabilitation works the site will require in the future.

The recommended application rate for compost in mine site
rehabilitation is between 10 to 20 cm or 70-150 T/ha (Kelly 2006).
The estimated number of hectares for rehabilitation of open cut coal
mines in the Hunter Region amounts to 420 hectares in 2005-06.
Using the recommended application rate, this area could require
between 419,000 and 839,000 m® of compost. Similarly, the Western
Region would require between 17,200 to 34,400 m® for 17 ha
requiring rehabilitation and the Newcastle/ Gloucester Region
between 16,500 and 33,000 m* for around 16 hectares. Table 5-14
provides estimated areas requiring rehabilitation for NSW open cut
mines as well as estimated theoretical potential RO demand. A
sample calculation for the RO product demand estimates is provided
in Appendix B.
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Ashton Hunter 11,454,581 10.3 10,300 to 20,600
Bengalla Hunter 30,345,061 1.9 1,900 to 3,800
Bulga Hunter 38,637,138 34.8 34,800 to 69,600
Camberwell Hunter 19,395,913 17.5 17,500 to 35,000
Cumnock South Hunter 8,506,233 7.7 7,700 to 15,400
Drayton Hunter 28,487,022 25.6 25,600 to 51,200
Hunter Valley Hunter 89,000,809 80.1 80,100 to 160,200
Operations
Liddell Hunter 17,919,893 16.1 16,100 to 32,200
Mount Arthur Hunter 61,617,862 55.5 55,500 to 111,000
Operations
Mount Owen Hunter 44,984,202 40.5 40,500 to 81,000
Mount Thorley Hunter 71,080,907 64 64,000 to 128,000
Warkworth
Muswellbrook Hunter 6,326,857 57 5,700 to 11,400
Narama Hunter 18,286,400 16.5 16,500 to 33,000
Rix's Creek Hunter 11,330,783 10.2 10,200 to 20,400
Wambo Hunter 24,020,738 21.6 21,600 to 43,200
Werris Creek Hunter 6,066,035 55 5,500 to 11,000
Whitehaven Hunter 6,767,612 6.1 6,100 to 12,200
Hunter Region 494,228,046 420 419,600 to 839,200
Baal Bone Western 2,077,466 1.9 1,900 to 3,800
Charbon Western 3,211,707 2.9 2,900 to 5,800
Cullen Valley Western 1,717,088 15 1,500 to 3,000
Lambert’'s Gully Western 1,464,739 13 1,300 to 2,600
Pine Dale Western 264,000 0.2 200 to 400
Ulan Western 10,473,434 9.4 9,400 to 18,800
Western Region 19,208,434 17 17,200 to 34,400

Bloomfield Newcastle/ 4,839,266 4.4 4,400 to 8,800

Gloucester
Donaldson Newcastle/ 5,996,588 54 5,400 to 10,800

Gloucester
Duralie Newcastle/ 4,452,819 4 4,000 to 8,000

Gloucester
Stratford Newcastle/ 1,214,861 11 1,100 to 2,200

Gloucester
Westside Newcastle/ 1,786,782 16 1,600 to 3,200

Gloucester

Newcastle/ 18,290,316 16 16,500 to 33,000

Gloucester Region
Total 453,300 to 906,600

1Source: DPI 2006b
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The use of RO products in mine site rehabilitation has been
documented to be useful in areas where the substrate is low in
organic matter and as a result can increase the efficacy of
revegetation efforts. RO products have the potential to act as topsoil
substitutes and fertilisers in the rehabilitation of these areas.

To date there is no scientific literature which illustrates the use of
compost on particular mine sites. Nevertheless, it has been estimated
that approximately 20,000 ha of land requires rehabilitation in the
Hunter alone (Kelly, 2006). The Mineral Resources department at the
DPI estimate around 500 to 600 ha of land in the Hunter region
require rehabilitation each year, including the coal mine rehabilitation
discussed above. At the rate of 70-150 T/ha (Kelly 2006), mine site
rehabilitation in the Hunter alone could result in a theoretical
maximum demand of 30,000 to 90,000 T of RO products.

The Western region (Lithgow) only have a small portion of open cut
mines with rehabilitation reaching approximately 20 to 50 ha per
annum. The Newcastle/Gloucester region collectively requires around
50 to 100 ha of land rehabilitation per year*.

In some areas within the Hunter region, the overburden rock is
generally alkaline in nature which can dramatically affect the efficacy
of rehabilitation works. Studies in the US however have demonstrated
the use of compost in balancing pH*2.

Influence of DECC SPD Programs

Research funded by DECC SPD has shown that the use of RO
products can provide nutrients while addressing the negative effects
of mineral fertiliser when rehabilitating open cut mines. Research
from recent trials has also shown superior performance from compost
products, particularly in weed suppression, improved soil moisture,
soil temperature and tree growth.

Several DECC SPD programs currently underway are seeking to
better quantify costs and benefits (including environmental benefits
such addressing salinity or restoring carbon balance) for end users,
including mine site rehabilitation. These programs could be critical in
quantifying the costs and benefits discussed elsewhere in this report.
The NSW Minerals Council recently held a workshop on mine
rehabilitation that promoted use of compost. Collaborating with such
events to ensure practical information on costs and benefits is

1 Scott Brooks, DPI, personal communication, April 2007

12 Scott McCoy, Texas Commission on Environmental Quality, personal communication, March
2007
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provided directly to rehabilitation decision makers could be a practical
means of disseminating research results.

Market Summary

Significant potential exists for market expansion in mine site
rehabilitation, however greater quantification of the potential demand
is necessary. Both end users surveyed from this segment were
especially supportive of use of compost products, however both had
also been supplied MSW-derived compost for free as part of trials, so
price sensitivity cannot be judged effectively from this limited
information.

End users indicated that RO products were used to supplement,
rather than replace, key inputs such as fertiliser. Compost would
therefore still represent increased cost, but significantly improved
value as the use of compost caused projects to be successful where
they otherwise might not be. One end user summarised this issue as,
“We simply need the rehabilitation to work so we can focus on
mining”. Given the economic significance of having rehabilitation be
successful, mine site rehabilitation appears to be one of the greatest
opportunities for compost market expansion.

One end user currently rehabilitating a 2,000 ha gravel mine reported
using compost for sediment protection, erosion protection, dust
suppression and using the product as a berm instead of sediment
fences. Raw mulch from local council collections is delivered in a
green state and processed on-site. He reported significant cuts in
water consumption, with a 75% decrease in irrigation through
compost use.

Regulation of rehabilitation provides a variety of opportunities and
constraints, while the somewhat slow pace of rehabilitation (generally
no more than five derelict mines rehabilitated per year) can be a
limiting factor. The DPI encourages progressive rehabilitation of
operational mines so that the topsoil from new sections of the mine is
used to rehabilitate the area where mining has just finished, thus
reducing the need for imported organic matter.

The availability of less expensive biosolids is likely to continue to be a
limiting factor for expansion of RO products in the mine site
rehabilitation segment, as are some of the current practices
regarding rehabilitation.

Supply of biosolids from metropolitan areas close to rehabilitation
sites is a significant limiting factor, as mines often just pay for
transport of the biosolids. In contrast and in addition to their other
processing and transport costs, processors in the Sydney basin
would have the added expense of meeting phylloxera restrictions in
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order to ship organic products from the Sydney basin into the Hunter
region. However, biosolids may not provide sufficient organic carbon
to restore rehabilitated sites into full productive capacity given their
often significantly degraded states. Full consideration of such factors
in pricing and policy frameworks could help shift demand back toward
RO products. These issues will need to be addressed in future
research and in the Critical Issues Strategy.

2+ = &
The enviro-remediation market segment includes storm water
treatment, remediation of contaminated sites and soils and air
purification. The use of RO products can physically, chemically or
biologically remediate contaminated water, soil and air.
In 2004-05, NSW processors sold a total of 11,953 m? of RO
products into the enviro-remediation segment (Table 5-15). Of those
processors surveyed for this report expressing a view on this
segment, processors viewed the segment as largely under-
developed to semi-developed.
95# (((_ 8% " #' . . 11$.1(
RO Product Sales into Segment 2004-05 (m  °)
Composted soil conditioner 2,852
Pasteurised soil conditioner -
Composted mulch 144
Pasteurised mulch -
Raw mulch 4,152
Manufactured soill 4,805
Potting mixes -
Playground surfacing -
Biofuels/biogas -
Other - Composted products -
Other - Organic fertiliser -
Other — Composted Manure -
Other — Raw Manure -
Total 11,953
Results in Table 5-15 show a nearly quadruple increase in enviro-
remediation demand from the 3,000 m® estimated in 2003 (DECC
2004a). However, market demand dropped again to 3,350 T (6,025
m®) in 2006, with decreased demand for manufactured soils and raw
mulch evident (see below). It is unclear at this stage whether the
demand volatility is due to the relatively new nature of the market or
simply a peak in activity in 2004-05.
%%
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Current Market Status

The Compost Australia NSW Survey 2005-06 found the sale of RO
products to enviro-remediation markets was approximately 6,025 m*
or approximately 0.4% of the total RO quantities sold. The major
products sold to this market segment were composted soil
conditioner, pasteurised mulch, manufactured soil and raw mulch
(Figure 5-9). The demand for composted soil conditioner has steadily
increased from 2003 to 2006. There was however, no recorded
demand for pasteurised mulch until 2005-06, when demand was just
over 2,000 m*. Manufactured soil demand fell by around 1,500 m? in
2005-06. There was also a slight decrease in raw mulch demand
from 2003-04 to 2004-05 with nothing recorded for 2005-06.

Enviro-remediation
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Stormwater Filtration

Local councils are the principal stormwater managers in the urban
areas of NSW and hence play a vital role in the management of
urban stormwater quality. Catchment Management Authorities
(CMASs) also play a role in stormwater management where problems
are of regional significance. Hunter Water Corporation has found
evidence that suggests a growing and maturing of the NSW
stormwater industry, whereby companies not only supply devices for
stormwater applications but also the follow-up maintenance that
ensures successful treatment. The most common way to treat
stormwater is through the construction of pollution trap devices that
include the following:
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Oil and litter booms,
Gross pollutant traps,
Artificial wetlands,
Trash racks, and
Sediment traps.

The Stormwater Trust which was administered by the NSW DECC
and provided funding for different stormwater projects has now been
closed as of 30 June 2006. However new arrangements were
implemented from 1 July 2006 which give councils the option to raise
a stormwater management service charge. Since the closure of the
Trust, the Sydney Metropolitan CMA has played a key role in
transitional arrangements (EPA 2007).

The Centre for Organic and Resource Enterprises (CORE) developed
basic estimates of the potential demand for RO products in the
stormwater treatment market, based on market surveys. Table 5-16
describes both the best and worst case scenario of RO demand in
tonnes at the respective sensitivities. These sensitivities are based on
Local Government expenditure on Stormwater Treatment Measures
(STM) of up to $100 million. Resource allocation is divided by a
nominal price for the media of $100 per tonne (Love 2006).

The amount of RO that could potentially be incorporated into Organic
Carbon Amended (OCA) media is based on a content of 30% and
ranges from 27,000 to 53,000 tonnes in the best case scenario and
from 7,200 to 14,400 tonnes in the worst case scenario (Table 5-16).
These estimated figures are expected to become more concrete
following the dissemination of knowledge and an increase in overall
awareness (Love 2006).

%

0"% 112 3

-156 5 57 57 5 5 "# $%5 5%$% & & + 88 11 %



o5# ((+ ' ' 8" " ) > #0 "E#
% # > 11+
Sensitivity Resqurce OCA RO at 30% RO at3310%
allocation (%) (Tonnes) (Tonnes) (m>)
Best Case Scenario
100M 17,700,000 177,000 53,000 29,400
75M 13,300,000 133,000 40,000 22,200
50M 8,800,000 89,000 27,000 15,000
Worst Case Scenario
100M 4,800,000 48,000 14,400 8,000
75M 3,600,000 36,000 10,800 6,000
50M 2,400,000 24,000 7,200 4,000

*Figures are rounded
**Average bulk density of OCA is approximately 1 tonne per cubic metre

'hased on the assumption that 1 tonne of compost equals1.5 to 2.1 cubic metres.

However, this report will use an average of 1.8 m®/tonne

Local Government Areas (LGA) are a significant part of the
stormwater treatment market, but it is also recognised that they do
not comprise the whole market. Treatment measures for stormwater
are also utilised by state government and the private sector. Table 5-
17 provides basic estimates of the worst case scenario in terms of
OCA tonnes and the worst and best case scenarios for RO demand
which range from 7,200 to 39,600 tonnes. The report as a whole
found that there was little market penetration at present, which made
it difficult to estimate demand precisely, but concluded that there

were substantial market opportunities available (Love 2006).

95# (' ')* 9 # % #) E ' ' > 11+
OCA RO at30% | ROat30% | RO at30% | RO at 30%
Sector worst case | worst case | bestcase | worstcase | bestcase
(tonnes) (tonnes) (tonnes) (m3)?! (m3*
Developers
(55%) 66,000 19,800 39,600 11,000 22,000
State Gov't
(20%) 24,000 7,200 14,400 4,000 8,000
LGAs (20%) 24,000 7,200 14,400 4,000 8,000
TOTAL 114,000 34,200 68,400 19,000 38,000

'pased on the assumption that 1 tonne of compost equals1.5 to 2.1 cubic metres. However,
this report will use an average of 1.8 m?>/tonne.
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Influence of DECC SPD Programs

One recent CORE project was conducted under an Environment
Trust R&D grant administered by the DECC. DECC SPD have helped
build on the project through pursuing the installation of STM’s
containing RO, publicising results of trials and helping determine
usage. Such an approach seems like a logical extension of previous
SPD projects to assist enviro-remediation.

Market Summary

Based on the worst case tonnes for OCA media and a 30% content
of RO material (Table 5-17), the total potential demand for a worst
case scenario for a combination of sectors (developers, state
government and LGASs) is 19,000 m*and a best case scenario is up
to 38,000 m>.

2+ 0

A biofuel is any renewable source of combustible material whose
energy content can be used to generate energy. Hence all biofuels
stem from agricultural sources and are considered renewable. The
increasing development and use of biofuels will be effective in
conserving non-renewable sources of energy as well as countering
some of major environmental impacts such as rising carbon dioxide
levels by being a carbon neutral fuel source.

Of those processors surveyed for this report expressing a view on
this segment, processors viewed the segment as under-developed.

Current Market Status

The results from the Compost Australia NSW Survey 2005-06 found
the sale of RO products to the biofuel market was approximately
13,700 m® or approximately 1% of the total RO quantities sold. This is
a substantial decrease of about 64% from a reported demand of
38,285 m* in 2004-05 (Figure 5-10). These figures also show a
marked decrease from the 274,000 m* of demand estimated for the
biofuel market in 2003 (DECC 2004a).
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Wood is a major competitor of RO products in the Biofuels market. In
2002 however, forest harvesting and timber processing residues
accounted for only 4.4% of the total Renewable Energy Certificates
(RECs) generated; these particular RECs represented just 0.5% of
Australia’s total renewable electricity (NAFI 2003). In 2003, it was
estimated that a total of 247,000 m® of compostable organic materials
were used as a biofuel feedstock. This demand mainly consisted of
wood/timber for co-firing in coal-fired stations and food organics in
anaerobic digestion systems and a proportion of oversize garden
organics (compost manufacturing residue, or CMR) used for
cogeneration in boilers (ROU 2005). By mid-2006 however, Delta
Electricity was the only remaining customer for wood waste as an
alternative fuel (Inside Waste 2006).

The Mandatory Renewable Energy Target for 2007 currently stands
at 5,600 GWh with legislation looking to increase the supply of
renewable electricity generation by at least 9,500 GWh per annum
from 2010 to 2020 (NAFI 2003). The REC scheme from 2002 to mid
2004 was considered a success due to the high prices received for
RECs - $40 to $50. The market is currently saturated with REC
supply. Since there are no plans to substantially increase the MRET,
the prices have dropped below $20. The current market consensus is
that adequate new renewable energy has been built or committed to
meet the targets until the conclusion of the scheme in 2020. The
current REC trading volumes more or less resemble a compliance

0"% 112 3

-156 5 57 57 5 5 "# $%5 5%$% & & + 88 11 %



based obligation rather than a robust trading market that it once was
(Westpac 2007).

Some of the renewable energy generators in NSW as reviewed by

the ROU in 2005 consisted of five companies, one of which, Green
Pacific Energy, is currently under liquidation (Table 5-18). The main
type of organic feedstock utilised at this time to produce renewable
energy was again woody material.

95# (., 35# 0 ' 8 *AH 11(
Renewable Energy Organic Feedstock
Generation Capacity
(MW)
Delta Electricity 4,240 timber waste (C&I)
sawdust
Visy Paper 20 wood waste (C&D)
pine bark
wood chips
CMR
Macquarie 27,000 (GW) wood material
Generation garden organics

wood waste (sawmills)
Biodiesel (glycerol)
municipal garden organics
Earthpower - food waste
Technologies

=

Green Pacific N/A N/A
Energy °

Moghtaderi et al (2006) report that the current level of electricity
production from forestry residues and wood waste is not significant at
all.

The Visy facility in Tumut is a pulp and paper mill that generates
renewable energy qualifying for RECs and NGACs and received
woody materials from a Visy processing facility located in the Sydney
metropolitan region at Kemps Creek. The Kemps Creek facility
processed garden organics and provides fuel to the Tumut mill. The
mill accepted around 20,000 T/yr of urban woody residue, but ceased
this practice in June 2006 (ROU 2005). Increasing transport costs,
quality control costs and processing issues were cited as reasons
Visy stopped the practice (Inside Waste, 2006).
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Influence of DECC SPD Programs
No DECC SPD programs directed at the biofuels industry have been
identified.

Market Summary

There is currently limited potential for RO products in the biofuel
market until the value of RECs increases. It should also be noted that
even if the market does recover, RO products must still compete with
the more preferred source material i.e. wood.
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Barriers to increased product demand and opportunities for market
expansion were determined through literature review and interviews
with processors and end users. Results are compiled in the following
sections.

%0+ - . ?

Costs to process and supply RO products to desired end use markets
represent the single most significant barrier to increased RO demand,
especially when compared to the value of the RO products
themselves.

Processors surveyed indicated that for typical windrow composting
systems, the average cost to processors is $36.50/T, ex-business, for
all compost products.

Of the ten processors surveyed, six were willing to provide values for
minimum and maximum transport costs. Minimum transport costs
paid ranged from $0 to $10/T, with an average value of $5.92/T (say
$6/T). Maximum transport costs paid ranged from $15 to $35/T, with
an average value of $25.83/T (say $26/T).

Transport costs are especially significant when compared to the price
of RO products. Of the ten processors surveyed, five were willing to
provide values for the average ex-business price for all their RO
products. Values provided ranged from -$5 to $43/T, with an average
of $22.67/T. Processors providing values in m® stated that the
average ex-business price for all their RO products ranged from
$0/m? for low-grade products to $20-50/m® for high-grade products.

Based on these values, processors would need to receive $42.50/T
to $62.50/T for their RO products to break even on that part of their
business. Any material sales below this minimum production cost
value would need to be offset by gate fees or some other commercial
advantage to avoid operating at a loss.

A variety of processors that charged gate fees in the order of $30/T
to accept raw materials find themselves facing average costs of
$42.50/T to $62.50/T to process and deliver RO products to end
users, resulting in commercial losses or increased stockpiles among
many processors. While some of the lower gate fees were set
deliberately low in order to secure raw materials and collection
contracts or other commercial considerations, it is important to note
that at the time many long-term contracts were entered into, many
higher value, established markets for RO products existed in close
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proximity to urban areas (especially in the urban amenity segment).
As material oversupply has resulted in the need to expand into more
distant markets, processors are finding that many of these end uses
have long experience with competing products commonly available at
far lower cost (such as manures) and far closer to the end users.

A related issue is whether end users see sufficient value to have the
RO products supplied. While end users surveys provided indicative
benefits that affected their decisions to purchase, objective
quantification was scarce. Several end users reported water savings
and reduced fertiliser usage. However, a broader range of end users
relied on unquantified benefits in their decision-making.

These unquantified benefits were especially evident in mine site
rehabilitation and urban amenity-landscaping, where end users
indicated that RO products were used to supplement, rather than
replace, key inputs such as fertiliser. Compost therefore still
represented increased cost, but significantly improved value as the
use of compost caused projects to be successful where they
otherwise might not be, especially where soils had been degraded
significantly, as in mine site rehabilitation. One end user in viticulture
reported spending $400/ha to have fertiliser spread and nutrients
applied, but paid $3,700/ha several years ago for mulch and
spreading. Although unquantified by the end user, water savings and
improved product quality were key to the decision to pay more for RO
products.

One turf grower surveyed reported marked (unquantified) benefits in
using compost as opposed to fertiliser, including the role of top
dressing in protecting against frost. The grower further noted that
fertiliser use doesn’t provide for necessary airspace, compared to
mulch.

Several DECC SPD programs recently completed or currently
underway are seeking to better quantify costs and benefits (including
environmental benefits such addressing salinity or restoring carbon
balance) for end users in particular market segments such as mine
site rehabilitation, urban amenity (golf courses, turf, council parks and
gardens). DECC SPD is also focussing on demonstrating costs and
benefits of RO products in intensive agriculture. Such programs could
prove instrumental to restoring current market imbalances if results
are effectively communicated to key end users, as several end users
across these key market segments reported a lack of quantified
information on benefits. End users particularly highlighted lack of
information on financial benefits, soil sampling results and
chemical/nutrient compaosition.

2
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Most of the end users surveyed that are currently using compost
products indicated that they were already familiar with the benefits of
compost or had seen compost benefit their colleagues. None
reported that there was one key piece of information that first led
them to trust compost products. As specific information becomes
available on costs and benefits of compost products, such
information should be conveyed simply, but with detailed supporting
evidence available for those end users seeking greater quantification.

%+

Processors were divided on whether the gate fees they charge to
process organic materials, including GO, adequately reflect their full
Ccosts.

Processors were asked ‘Do you believe that the gate fees you can
charge for processing source separated garden organics accurately
reflect the full costs of processing, transport and market
development? YES /NO’ and ‘If no, please estimate how far below
full costs you believe the gate fees to be.” Several processors felt
that gate fees did not reflect full costs, and provided estimated of
30% too low or $10-20/T below full cost. Several processors felt that
they were able to charge gate fees that reflected full costs, with one
processor indicating that they could only just reflect full costs and
one processor indicating that gate fees are adequate where markets
aren’t saturated, as in regional areas. This is consistent with the two
processors that indicated their gate fees were sustainable; both
were located outside the GSR. Note that additional information on
responses cannot be provided without revealing processor identities.

Full reflection of externalities (specifically including current market
imbalances and market development needs) would likely result in
higher gate fees than currently seen, especially within the Sydney
basin.

When asked, ‘Given current market demand, what gate fee would
you need to charge to be economically sustainable?’ and ‘What
wholesale, ex-facility price would you need to receive for premium
RO product in order to be economically sustainable given current
gate fees and market demand?’, three processors provided gate fee
values ranging from $40-80/T and premium RO product values
ranging from $15-40/T.

%+$ -

Recycled organic products face stiff competition from a variety of
competing products that have significant impacts on demand for RO
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products. For example, processors and end users alike emphasised
competition from artificial fertilisers and animal manures such as
poultry manure, particularly in extensive agriculture and intensive
agriculture. In addition, soil, soil mixes and residue from C&D
activities can displace compost products from potential markets.

Processors surveyed highlighted that farmers in intensive agriculture
have a long history of using artificial fertilisers and that generally
there is limited knowledge of the potential benefits of RO products.
Processors surveyed also highlighted that farmers in both intensive
agriculture and extensive agriculture have long experience with and
ready access to free or inexpensive manures that can meet a number
of the benefits provided by RO products.

Several compost end users highlighted that while manures would
continue to be part of their approach, compost was replacing
manures in specific areas, such as where concerns about product
contamination or run-off and water quality impacts made use of
manures inappropriate. Processors in particular see a need for
greater regulation of manures in the pending 3F amendment to the
Protection of the Environment (Waste) Regulation 2005.

The availability of biosolids as a competing product was especially
evident in the mine site rehabilitation segment, including where end
users saw compost as a critical factor in the success of rehabilitation
efforts. End users in this segment should be targeted with the results
of DECC SPD trials showing that use of biosolids as a soll
amendment induced over seven times more weed cover than the
next highest treatment, fertiliser. The same trial showed that mulch
significantly reduced weed growth, improved soil moisture and
moderated soil temperature, all of which resulted in better tree growth
than the use of biosolids or fertiliser alone.

@ 8-

Processors and end users alike were virtually unanimous in
highlighting the importance of product quality and consistency in
addressing the needs of end users. The exception is that several
processors felt that for certain urban amenity segments, such as
large-scale landscaping, quality is less relevant.

#1121 -

To help address the importance of quality and consistency,
processors were asked about certification to the Australian Standard
for composts, soil conditioners and mulches (AS4454). Specifically,
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processors were asked, ‘Is your product AS4454 certified? What do
you see as the strengths and weaknesses of certification?’. This
question was derived from the ROU'’s processor surveys.

Processors viewed strengths of AS 4454 certification as providing:

- customer product safety and quality assurance;

- a quality control/process control system that benefits
management and business, and provides industry stability;

- assurance that products meet minimum standards;

- an essential requirement for government contracts and in
marketing to landscapers that are increasingly being used by
governments; and

- (in some areas), a competitive advantage against non-certified
products.

However, while several processors indicated they saw no
weaknesses in AS 4454 certification, others processors viewed
weaknesses of AS 4454 certification as:

- not being mandatory, thus allowing competition from competing
products with lower production costs;

- being too broad and lacking industry support;

- the market does not appreciate the value of certification and
there is no monitoring of whether or not a product is certified;

- lacking relevant classification of compost; and

- processors can produce quality products but fail in testing,
particularly for zinc and copper.

Processor recommendations included revising AS 4454; tiered
regulation to reduce regulatory burden on sites with AS 4454 systems
in place and more stringent regulation of non-compliant sites; and
greater education awareness on the quality benefits of certification.
Greater awareness of other benefits would also be useful, especially
on reduced risks of weed seeds in segments such as viticulture and
rehabilitation.

Several end users had a slightly different view than processors on
this issue. End users in landscaping, turf and mine site rehabilitation
were quite specific about situations in which compost and competing
products were most appropriate for their purposes. This seemed to
indicate that end users surveyed were well reasonably well informed
of situations where compost would and would not yield real value.
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One turf grower cautioned processors against trying to sell compost
as a ‘silver bullet’ and highlighted the need to offer end users holistic
approaches in which use of appropriate compost products (mulch in
certain cases, premium compost in others) was effectively coupled
with other management practices to best meet end user needs.

Several landscapers surveyed indicated that product certification was
critical to their use of compost. These landscapers indicated that use
of compost products was instrumental in gaining work from councils,
but that use of certified products was essential to reduce potential
risks to those councils.

Certification to AS 4454 is an essential component to being able to
ship product outside the Sydney basin, due to phylloxera restrictions
outlined in the following section. Certification is therefore critical to
developing and expanding compost use across a variety of market
segments identified in this report.

( >

Phylloxera is a tiny insect that destroys grapevines by killing their
roots. Each state has legislation and regulations restricting or
prohibiting the movement of "phylloxera risk vectors" to prevent the
spread of phylloxera from infested areas (known as “phylloxera
infested zones”, or P1Z).

A National Phylloxera Management Protocol has also been
developed by the winegrape industry’s National Vine Health Steering
Committee to help manage the movement of risk vectors and
therefore minimise the risk of spreading Phylloxera. Phylloxera
exclusion zones (PEZ) are not infested by phylloxera and are
regulated to control the movement of grapevine material, certain
grape products and vineyard equipment into the area.

In NSW, GO is a regulated item. The movement of uncomposted GO
is prohibited from the Sydney Region Infested Zone (SRIZ), from the
Hawkesbury River in the north and Nepean River in the west, and
south to and including Wollongong and parts of Wollondilly.

Under Proclamation 176 and regulations gazetted 22 December
2006, GO can only be moved from the SRIZ into other parts of NSW
if:
- The material has been composted or pasteurised to AS 4454;
- Packed in a sealed container;

- The container and transport vehicle have been cleaned of soil
and organic matter; and

3
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- The consignment has appropriate (CA-05) certification that all
conditions have been met, and specifying the origin of the GO.

These restrictions do not affect GO movements within the Sydney
basin, but result in extra processing costs to be able to sell GO
products to a broader range of end users. The extra costs can also
place the cost of compost products above the end users’ willingness
to pay for the products. Market distortion can also result between
processors selling only within the Sydney basin and those selling
outside the basin.

< 8=

Processors and end users alike felt that potential demand for RO
products is limited by a general lack of information on the costs and
benefits of RO products, especially within intensive agriculture,
extensive agriculture, mine site rehabilitation and catchment
rehabilitation.

This information actually poses a dilemma for market development,
as most end users surveyed tried limiting their compost use to those
situations where benefits were fairly clear. End users in turf and
extensive agriculture lamented a lack of reliable data, including test
results, on compost use, age and interaction with nutrients. One end
user reported the need to access such data to overcome concerns
about compost use resulting from a load 5-7 years ago containing
paper pulp that soaked up nitrogen and resulted in poor results. He
highlighted the importance of product certification and consistency to
avoid such situations.

One barrier to the use of RO products to control soil erosion on such
areas as construction sites and roadways is the lack of marketing in
official DECC documentation. The current erosion and sediment
control devices/ techniques as provided in a resource guide by the
NSW DECC (2006) to local councils include the following:

- Stacked Rock

- Sand bags and Geotextile Sausages

- Straw Bales

- Logs

- Soil Surface Mulching (not composted)

- Batter Blankets — Jute Matting (jute, coconut fibres, wool, nylon
and polypropylene)

- Surface Roughening — track walking using a bulldozer
- Sediment Fence

-156 5 57

0"% 112 3

57 5 5 "# $%5 5%$% & & + 88 11 %



- Turf — strips control sediment in low flows
Value of RO products in helping to address identified needs in
documents such as the above could therefore help to enhance
credibility of RO products.

%+% ( O

Most of the barriers above and other identified barriers within specific
market segments, as identified by processors and end users
surveyed, have been consistently identified in previous market
studies and survey. These include:

Intensive Agriculture
Farmers have a long history of using chemical fertilisers.
Chemical fertilisers are aggressively marketed and less
expensive than compost.

Extensive Agriculture
Lack of regulation of competing products.
Transport/freight.
Market economics of RO products against competing fertilisers.
Standard practice is not about soil building.
Information.
Marketing.
Product price.
Supply consistency.
Long term supply contract (suppliers of greenwaste).

Urban Amenity
Saturation of competing products within a mature market
segment.
Lack of standards for competing products.
Lack of effective marketing of RO products within segment.
Price of competing products compared to RO products.

Organic Farming
Underdeveloped nature of the market.
Need quantified and reliable data that back up benefits of RO
products for soil health.
Cost associated with using RO products to improve their soils is
large.

Rehabilitation
Little rehabilitation occurring.
Lack of regulatory requirements to require rehabilitation.
Lack of standards for competing products.
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Other competitors have products that meet the same
requirements.

Bio-Energy
Product specifications.
Reduced value of renewable energy credits.
Lack of RO industry presence in market segment.

Enviro-Remediation
Other technologies (haven’t proven compost products and poor
marketing).
Lack of understanding and knowledge.
Urban contaminants.
Processors require specifications to know what the
requirements are for issues such as stormwater.
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Processors Surveyed

Australian Native Landscapes

Camden Soil Mix Pty Ltd

Global Renewables (GRL)

Growmix

M Collins & Sons

Remondis

Resource Recovery Management Pty Ltd
SITA

Soilco Pty Ltd

WSN Environmental Solutions
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9 " . 3 # / ) #
#
Field Area (ha) 14,020 n/a
Area to be covered (ha) 14,020 n/a
(Assuming 100% cultivation)
Area to be covered (m?) 140,200,000 n/a
(10,000 m*/ha)
Application depth (mm) 0.5 n/a
Total Volume RO product required (m®) 70,100 n/a
Application Rate (m®/ha) 5 n/a
9
Field Area (ha) 112 n/a
Area to be covered (ha) 56 n/a
(Assuming 50% cultivation)
Area to be covered (mz) 560,000 n/a
(10,000 m*/ha)
Application depth (mm) 3.0 n/a
Total Volume RO product required (m3) 1,680 n/a
Application Rate (m3/ha) 30 n/a
#
Number of Trees 567,285 567,285
Area to be covered with composted mulch per tree 1.8 3.1
(mz). Compost assumed to be applied in a circle
around the tree with a 0.75 or 1 metre radius
(A= or’)
Total area to be covered with composted mulch 1,002,475 1,782,178
(m?)
Application depth (mm) 75 75
Total Volume RO product required (m3) 75,186 133,663
*
Number of Trees 122,542 122,542
Area to be covered with compost per tree (m?). 1.8 3.1
Compost assumed to be applied in a circle around
the tree with a 0.75 or 1 metre radius (A= )
Total area to be covered with compost (m?) 216,550 384,977
3
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Application depth (mm) 75 75
Total Volume RO product required (m3). Compost 16,241 28,873
assumed to be applied in a circle around the tree
with a 0.75 or 1 metre radius
" ? # @
Number of Trees 341,453 341,453
Volume of compost applied per tree (m3) 0.02 0.06
Total Volume RO product required (m3) 6,829 20,487
" ? # @
Number of Trees 341,453 341,453
Volume of compost applied per tree in m3 0.50 2.00
Total Volume RO product required (m®) 170,727 682,906
E #
Area to be covered (with Irrigation) (ha) 9,576 n/a
Number of vines per hectare 1,515 n/a
Total number of vines 14,507,640 n/a
Area to be covered with composted mulch per vine 0.28 n/a
(m?). Compost assumed to be applied in a circle
around the tree with a 0.30 metre radius (A= %)
Total area to be covered with compost (m?) 4,101,939 n/a
Application depth (mm) 100 n/a
Total Volume RO product required (m®) 410,194 n/a
'?) ' #t O# Ao H@
Length of area (km) 200 n/a
Width to be covered (m) 1 n/a
Total area to be covered (m?) 200,000 n/a
Application depth (mm) 50 n/a
Total volume required (m°) 10,000 n/a
Application Rate (m®km) 50 n/a
3
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Field Area (ha) 10

Area to be covered (mz) 100,000

(10,000 m*/ha)

Application depth (mm) 100 200
Total Volume RO product required (m®) 10,000 20,000
Application Rate (m®ha) 1,000 2,000
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