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2.3 AGRICULTURE AND FORESTRY @ CATEGORES (@ SUB-CATEGORIES MATERIALS

Sludges from
on-far, effluent

Irrigation drip . di
PR Mortalities, treatment, sediment )

drita?l?glegni?:tft?on manures, ] trap sIu(?ges and_ Tlmber/wo?jd

Produce crates/boxes, p  1rrg excrement, animal filtration bio material (non-treated)

poly pipes, irrigation
PVC pipes, drainage
pipes

bedding, egg waste

polystyrene boxes,
and shells

seedling trays/pots, seedling
protectors/guards, clips,
chemical containers, storage
tanks, flagging tape, rigid
PVC plastic film cores

Prunings, used
and discarded
growing media,
tree and vegetation
residues from farm
management

Silage/hay mesh,

protective netting, On-farm product
shade cloth/mesh, loss (food waste),

weed matting PRE-FARM GATE ORGANIC packing shed loss,
PLASTICS WASTE STREAMS MATTER harvesting in-field

! crop loss
for Agriculture
and Forestry
Cotton
and sugar

Polytunnel/protective harvest residues,

housing, crop covering WORKSHOP : forestry agd
film, mulch/fumigation films, logging re.si ues
mushroom grow bags, coir plastic WASTE (centralised)
packaging film, silage wrap and
silage pit covers, silo bags, shrink
wrap/film, soft robust non-woven

Tyres, batteries,
plastic bags (fertiliser, fungicide y I

light bulbs, asbestos,

bags), seec!lln.g cells, picking Woven bags (Bulka Cardboard, ignitable corrosive liquids,
bin liners bags), horticultural waxed oil, industrial chemicals
twine, strap/ropes, cardboard, glass and substances, paints,
tarps, hay bailing (sheets/panes), resins, inks, organic sludges,
twine machinery, tools, scrap electronics/e-waste, vet waste

metals, construction
and demolition
waste (C&D),

D -
%ﬂ rubber
T

FIGURE 5 Scope of waste for agriculture and forestry - categories, sub-categories & materials

(needle, packaging), timber
(treated with coating or
preservation)
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Quantifying and mapping
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9,553,713 99,753 162,923
IRRIGATION PIPES,

tonnes tonnes tonnes “i
YRGA PLASTI : %% TUBES & DRAINAGE \ SILAGE WRAP
MATERIAL MATERIAL MATERIAL S5 4 e

V2R WEED MATTING ¥ ¥ ¥, SEEDL|NG TRAYS
‘om 2,50( nnes (

(estimate includes agriculture (estimate includes some, notall,
and forestry, not fisheries) workshop waste materials)

TABLE 1 Total pre-farm gate waste and recoverable resource generation

INDUSTRY SIZE/SCALE TOTAL PRE-FARM GATE WASTE GENERATION
SECTOR
Hectares Gros::zguuec;:i];:nnual Organic (t/yr) Plastic (t/yr) Workshop* (t/yr)
28 million’ $25.2b! 1,279,303 12,286 88,231
332 million ha used for grazing $4.7b'2 for milk 2,095,430 7,797 678
(45 million of this is improved pasture)' $26.2b 3,616,917 15,471 27,866
513,000’ $14.7b' 2,305,442 63,228 46,149
not applicable $1.5b3 not applicable insufficient data insufficient data
not applicable $1.6b° 12,705 insufficient data insufficient data
134 million* $2.2b* 243,917 972 not applicable
TOTAL 9,553,713 99,753 162,923

* Workshop includes tyres, batteries and oils for all industries, plus treated timber for vineyards only | ' ABS. (2022). Value of Agricultural Commodities Produced, Australia - 2020-21 | * Value of meat from the dairy industry is
include in the livestock sector value | * Steven, A. H. et al. (2021). Australian fisheries and aquaculture statistics 2020 | * ABARES. (2022). Australian forest and wood products statistics, September and December quarters 2021




Waste generation and fate

Organics Plastics

Plastics stream

CManagement method)

C Management method)

Brodacre crops
1,279 kt

Animal wasté®

Recycling/reused
onsite' 6,841 kt

Brodacre crops
12 kt

Protective fi'=

Managed onsite’
59 kt

D L 9,146 kt  \ 33kt Reused
airy cattle @ Stockpiled? Dairy cattle 5kt
piled ry &
2,095 kt - / 387 kt skt Q% —‘
£ Piping, irriga ‘ i
Horticulture S@t Sludges . and arainage energy <1 kt
Reused offsite®
2,305 kt .
379 kt Horticulture ‘ot
/ 63 kt Recycled
9 kt
Livestock Green waste Recovergdk 1;or
3,617 kt 1,067 kt energy* ItTthe
Livestock @ environment 1 kt
Forestry . 15 kt
: < = Recycling® f
and logging @ @ Bags, twine
Product loss A 1,933 kt and ropes Other
244 kt \\\ P 1o S
\ Forestry
Aquaculture <1\ _ \ : :
s | — (¥ E (B8N Landfil and logging @ Landfill
14 kt Tkt 25 kt

Other organics
247 kt

Containers, pots and labels
30kt
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Roadmap for waste and resource recovery

» Provides background and i N »*“E‘;a;&— '
context to waste issue s T
>  Analysis of current waste Agriculture, Fisheries and Forestry
policy National Waste and
Resource Recovery Roadmap
» Description of what e s
industries are currently

doing

» Highlights strategy for
activities to be undertaken

N

LI

» Provides a timeline to
address issues to 2030

iy

) AgriFutures’ RMCG




Pre-farm gate waste roadmap

The goal for industries is for the management of materials
to move up the waste hierarchy

HIERARCHY LEVEL

ISPOSE

OPTIONS TO MOVE UP THE HIERARCHY

Design alternative production systems that require less
plastics

Consider alternatives to plastic mulch such as
compostable organic material

Ensure that the whole crop is harvested

Develop plastic products that have a longer lifespan

Enable organic material to be shared across sectors for
beneficial use

Continue to use timber posts and wire for on-farm
construction purposes

Apply farm tyres as weights for management of silage

Collect and process plastic irrigation tube to be used back
inirrigation tube

Compost organic material to be re-applied to land

Process plastic mulch to recover energy
Process organic matter to recover energy

Dispose of plastic, organic and workshop waste to landfill

Waste hierarchy and circular economy

The 2018 National Waste Policy is underpinned by the waste The policy also subscribes to five overarching principles relevant
hierarchy highlighting the key steps for avoiding the production 1o waste management in a circular economy, including:

of waste (Figure 1). The first and most preferable step is to

consider if the waste can be avoided altogether. The final and 1. Avoid waste

least preferable step is to dispose of waste, and this should only 2. Improve resource recovery

be done where there is no opportunity for the previous six steps e e sl Seace] aned

to be implemented. markets for recycled products

4. Better manage material flows to benefit human health,
Most Preferable the environment and the economy
S. Improve information to support innovation, guide
investment and enable informed consumer decisions.

Avoid Waste

Recycle Waste

Recover (including energy) Circular
Economy

Treat (induding hazardous waste)

Dispose of Waste

Least Preferable

BEHAVIOUR CHANGE
« Designing out waste

+ Waste solutions

+ Markets for waste

KNOWLEDGE
Education

+ Awareness

« Promotion

PARTNERSHIPS
« Current activities
+ Policy and legislation
+ Product stewardship

RESEARCH & DEVELOPMENT
« Current activities
« Policy and legislation
« Product stewardship



Case studies

Whole crop purchasing

Alternatives to treated timber posts
Soil-biodegradable plastics
Plastics stewardship scheme




1. Whole crop purchasing (WCP)

“WCP is an agreement between a producer and a Crop suitability: seasonal production

retailer/wholesaler to purchase the whole crop, peaks, short shelf life,
and thus the whole crop is harvested. The aim is pest/disease/physical damage,
to reduce on-farm crops loss." cosmetic standards

Highest value use

Fresh retail market
Hospitality sector

Upcycled food products
Other value add process (e.g. conversion into
animal feed)




2. Alternative to treated
timber posts

¥ AT T
it it

Analysis: whole-of-life costs, up
front purchase, installation, failure
rates, disposal costs, replacement
costs

i I I é $117 $434
Benefits: Reduce bushfire risk, S s s “
quicker installation, recyclable -
2 $1,000 434
Risks: Higher upfront costs, cost of & " o s

disposal not considered,
performance uncertainty “ .

Steel posts Untreated timber encased in recycled Wood plastic composite
plast
End of life costs Installation costs Purchase costs

*Not based on discounted cash flow. Does not include costs for clips and strainer posts. Based on average of 650 posts installed per hectare of vineyard




3. Certified soil blodegradable plastlc mulch fllm

Identified key potential crops and
areas: vegetable, strawberry,
nursery

Compared cost: upfront purchase,
installation and disposal

o Soil
Risks: performance, upfront cost, Biodegradable
green washing of plastic options

ABAX 9999

Benefits: Soil benefits (no micro
plastics), no removal (labour, fuel,
landfill savings)

\~7

£
<
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Cost per hectare for plastic versus soil degradable mulch, broken
down by cost item (purchase costs, installation and EOL disposal)

$3,000

$2,500

$2,000

$1 500

$1,000

$500

$0

$2,403 per ha
$2,205 per ha

$342
$840
$335
$2,061
$1,031
$/hectare, plastic mulch $/hectare, soil degradable mulch

Purchase prices of field plastics Installation costs Removal costs




4. Stewardship scheme for
agriculture plastics
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« Poor understanding of pathways for management

« Poor access to collection, disposal or recycling options
* Mixed polymers

* Non-plastic contamination (organics — plant and soil, metal)

» Dispersed generation and long distances increase transport costs

Limited alternative products — essential to production systems




Cotton film

Berry film (from coir packaging)
Polytunnel/ protective housing
Crop cover film

Mulch/ fumigation films

Silage wrap

Clear film wrap

- Water reservoir
- Irrigation tapes
- lIrrigation pipes and fittings

- Drainage pipes

- Silage mesh
- Protective netting

- Shade cloth/mesh

- Bulkabags
- Horticultural twine
- Twine/ ropes/ string

- Tarps

- Produce crates/ boxes

- Polystyrene boxes

- Seedling trays/ pots/ racks
- Clips

- Chemical containers

- Storage tanks

Plasticcodes Polymer
Type

N\
L b OTHER



Potential solution — considering the waste hierarchy
Most Preferable

) ) e Prevent plastic use (e.g. plastic
Prevention & Reduction @ alternatives such as biodegradabile film )

e Reduce single-use plastic

e Produce reusable plastic
e Design for longer life and increased
utilisation

o(J1D
v>
e Close the loop of high-value material

(e.g. PET, PP, PS, HDPE)
Sorting and collection systems

Mechanical Recycling « Conventional

Mechanically difficult to recycle plastics (e.g.
co-mingled, multi-layer products, higher
levels of contamination)

¢ Includes gasification, pyrolysis, hydrothermal

: ¢ Conversion
Advanced Recycling + Depolymerisatign

¢ Puri

* Produces energy from waste treatment
Waste to Energy * Waste to fuels should sit higher in the 55
hierachy than incineration :

¢ Indefinite loss of raw material, which should
be avoided

On-farm disposal : :L“'i":’“i"g  Stockpiling can be hazardous
y Buzing @ e Burying can cause leakage to the
environment
e Burning is least preferred

Landfilll

Least Preferable




Plastic used on Australian farms

N a t i O n a I 124,137 tonnes per year (t/yr)
Agricultural l

,, :

\ \

P | . Protective film Piping, irr_igation and Nets and mesh Bagging, twine and Storage, trays and
d St ICS 47,566 tlyr drainage 4,792 tyr ropes labels
33,019 tlyr >2,485 tlyr 36,275 tlyr
p Polytunnel / l Chemical containers
protective housing Bulka bags and sacks covered by existing
SC h e m e covered by emerging cation tube and covered by existing Big drumMUSTER scheme
Tapex Horticycle rrigation tube an Bag Recovery scheme
scheme (only one tape o (fertiliser) "
manufacturer) covered by existing &
H iCvcle" Netafim Recoil scheme big bag #x drumMVUSTER
‘:’rtl yc e (only one out of three recovery
manufacturers) s

Dairy silage wrap
Seedling trays, pots

covered by emerging “ NETAF'M and emerging Bag and racks covered by

scheme as part of A :
Circular Economy for Recoil (se'\ggset\i:jsp()::;?;ﬁje) emerging scheme as
Silage Wrap NPSIF part of Polypropylene
project Plant Packaging
' @ bﬂgMUSTER Recycling Program
% Dairy _ NPSIF project
Australia A P C@
\/
Gap - all other Gap - all other piping, Gap - nets and mesh - Gap - twine and rope =
protective film irrigation and drainage (difficult to process) (small volume) .
Greenlife
N, Industry Australia

\/
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NATIONAL
WASTE ROADMAP

OPTIONS
ANALYSIS

DATA COLLECTION
AND GUIDELINES

STEWARDSHIP SCHEMES
for example: + Tyres

+ Drum MUSTER - Oil
» Bag Recovery + Batteries

AGRICULTURAL
PLASTICS

STEWARDSHIP \NORKSH Op

STOP' OOD
WA STE

A JSTRALIA
SOLVING

O*o

PLASTIC NATIONAL '7¢

FESIEERS FARM WASTE {wﬂ
COORDINATION

SUSTAINABILITY

FRAMEWORKS DEVELOPMENT

CORRORATIONS

FEDERAL
GOVERNMENT

GOVERNMENT

GROWERS | WASTE & PRIVATE
RESOURCE | SECTOR
RECOVERY

PLASTICS

+ Industry Stewardship
Program

+ Private & Government
Investment

|
ORGANICS

+ Animal effluent/
sludges
+ Product loss

CASE STUDIES
PROGRESSED

Whole crop purchasing
+ CCA Posts

+ Biodegradable Plastics
3 + Fisheries collection
points

INDUSTRY
COLLABORATION

+ Circular Economy Action Plans

» Consolidation of Research themes
+ Common metrics

+ Regulatory drivers

~_




Moving towards
circularity

CIRCULAR
ECONOMY

« Maximising resource efficiency

* Linking with sustainability activities | year
and industry frameworks ECONOMY X

» Monitoring performance

« Demonstrating that circularity
makes business sense
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