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Key Drivers for Bioenergy

e Utilisation of waste streams
e Reduction in CO2 emissions
* Energy security

e Dispatchable power

* Regional development and employment ——
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Current State of Play in SA

e Combustion of waste crop material, purpose grown crop
material, municipal and commercial wastes to produce heat

and electricity

e Digestion of wastes to produce gas for heating, conversion

to electricity or injection into gas reticulation systems

e Conversion of biomass to produce bio-fuels

e Capture of gas from decomposing wastes (landfill gas) to

convert to electricity

crop material are the more typical applications.
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Bioenergy Roadmap — Stage 1

* Bioenergy Roadmap for South Australia Report X

* |dentifies hotspot areas:

* Sufficient feedstock quantities ‘
3 0| B

* Matched demand for heat and electricity with ~“Zhe £
’ ;..;";*“ Hotspot

- ‘l Mapping

i

conversion technologies

e Logistical issues: low 40-50km; high 100km

—a i Y7 O]
* GIS data loaded onto web-based application |- ‘o &
- (@De
 Multiple data sources s R
e Accessible and searchable R
=0

http://www.renewablessa.sa.gov.au/investor-information/bio-enerqgy-roadmap/stage-1
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http://www.renewablessa.sa.gov.au/investor-information/bio-energy-roadmap/stage-1

Bioenergy Roadmap — Stage 2

Working in hotspot areas to lay the groundwork for new bioenergy

projects by:

* Providing information on bioenergy alternatives for electricity and

heat production

* Link biomass suppliers to users of energy

 Demonstrate how local businesses can be supported to add value

Forums

Feasibility Funding and Grants

m Government of South Australia
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ABBA

National database of biomass resources

across Australia

Catalyse investment in the renewable
energy sector by:

* Providing information on types, volumes and locations of
potential bioenergy feedstocks

* Collates and presents information via the Australian
Renewable Energy Mapping Infrastructure (AREMI)
interface, a central source for renewable energy mapping
data and information

* Includes interactive analytic tools




e, o }. *  Australian Government
R “‘“"' Australian Renewable Energy Agency

ABBA

ok
* Funded by Australian Renewable Energy Agency E ],,j
(ARENA) S o

ARENA

* Collaboration of 6 States, Queensland University

University of the

of Technology, Sunshine Coast University, Sunshine Coast a4
Industry and Data61/CSIRO Ay
DATA | Government
»  Building on current regionally based data and e Vom
filling the gaps, for a national approach with
public accessibility. @

Queensland 5!!‘!!;
NS

Government
GOVERNMENT

* Project managed by Rural Industries Research &
Development Corporation (RIRDC)

%% RURAL INDUSTRIES

" Researc h & Development Corporation

Representative states: Western Australia, South Australia, Tasmania, Victoria, New South Wales and Queensland Re n ewa b I es S A




AREMI

Australian Renewable Energy Mapping Infrastructure

Part of the ‘National Map’ which provides
an open framework of geospatial data
services

Provides access to renewable energy and
general information

Overlay, download, upload datasets

Z0U7» Government of South Australia
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AREMI is a spatial data platform for the
Australian energy industry

We are focused on supporting Developers, Financiers, and Policy Makers in
evaluating spatial renewable energy information.

AREMI is funded by the Australian Renewable Energy Agency and

[ ]
[ ] developed by Data61 in partnership with Geoscience Australia and the
-’ u [ ] Clean Energy Council.

The AREMI website provides access to renewable energy and general information which has
been provided by various third party data custodians. As a condition of using this website,
users should understand and must accept, that the information and data provided on the
AREMI website:

e ° is entirely dependant on the accuracy of the information and data which has been
provided by the third party data custodians;
is not necessarily complete:
, sometimes is general in nature: and

should not be relied on in place of independent research and professional advice.

ARENA, Data61 and Geoscience Australia, do not warrant. and are not liable for the accuracy
of the information and data on the AREMI website.

Existing bioenergy providers, location
& volume

100 megalitres of water saved from pig waste

Existing infrastructure - e.g. gas,
electricity

& Download this Table +

Information tools relating to biomass
availability, economics and
sustainability

Biomass group

Crop residue AUSTRALIA o
Animal waste

Tree residue =2
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Data

Collection

Stakeholder
Feedback

State Based
GIS Service

Project

Management

Analytics

AREMI




Spatial Data Layers

Biomass Feedstocks mapped to April 2017

WA

Cereal Straw

Oil Mallee plantings
Grape Marc

Cattle Feedlots
Seaweed Wrack

NSW
Cropping Residues
Forestry

Wood Processing Facilities

QLD
Forestry
Urban Waste

Sugarcane

)= V& ,~r\/\j?\)
TAS Yaurt
Forestry: \; ) 3
Harvest Residues — %;" "

Hardwood/Softwood
2014-2018 + estimates to 2043

VIC

Cropping Residues

Forestry & Wood Production Livestock
Waste Management S
Food Processing *. - Siepeeners

m, -
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South Australian data

= Agriculture

) Simulated Residual Straw
) Cereal Straw
Horticulture

[J Non Cereal Straw

I~ Horticulture

. [ Fruit & Nuts
Livestock

[T Vegetables
= Livestock

Cropping Residues " care

7] Poultry
[ Sheep

Simulated Residual Straw S ALt

LGA South East SA BIOMASS

SE SA Biomass Landuse

Green Triangle Forestry |
production % |

REGION

SE SA Biomass Mapping
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Coming up........

Municipal Solid & Liquid Waste
Construction & Demolition

Commercial & Industrial

Forestry Residues
Green Triangle, KI and Mt Lofty Ranges

Timber Processing Residues

And...

Livestock — Piggeries (National dataset)

Winery and Vineyard Residues (National dataset)

@ Government of South Australia
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ANALYTIC TOOLS

Queensland University of © sy i :
Analysis Study Area ®

Te ChnOlOgy nrate Probability Distribution [y
Annual Waverose [

University of the Sunshine Coast e T
Monthly Bivariate Probability Distribution [y

Monthly Mean [hs,t0m1] [

+ PhD Students

Return Period Level

- =

) wave Model and Context Layers

Users will be able to interact with
the platform & select scenarios

Survey undertaken to measure
stakeholders’ preferences for
different types of assessments

OoU7»  Government of South Australia
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AREMI - Demonstration http://nationalmap.gov.au/renewables/

Data Catalogue My Data

DATA PREVIEW
Cattle Meat Dairy » Remove from the map

Cereal Straw »
Fruit Nuts » ALJ

Green Triangle Forestry )

Hay Silage »
Municipal Organic Waste -
Leaflet | @ OpenStreetMap contributors ODbL, © CartoD8 CC-BY 3.0, Office of Local Government
Municipal Solid Waste @
A ) Non Cereal Straw » Municipal Solid Waste
[ Nursery Flowers Turf » Data Description
Poultry »
This dataset was derived from Local Government kerbside collection data (2014-15)
-1 SE Biomass » collected by the Office of Local Government.
A D Sheep " Municipal residue volumes may vary from year to year. Future biomass data sets could
G—) Add data - ‘ . consider providing a range for these biomass residue volumes, which may better reflect
Simulated Residual Straw Spc Reduced Rainfall  » the uncertainties in annual volumes that may be generated. It is also important to
Simulated Residual Straw 10pc Reduced - recognise that source separated organic residues will already be subject to some type of
Rainfall resource recovery and reuse (e.g. manufacture of mulch and compost products, anaerobic
o digestion for energy production). Future data sets could quantify this resource recovery
Data Sets [ 1 ] Remove All ;:r:;::ed Residual Straw 20pc Reduced b activity.,

Simulated Residual Straw Average Rainfall - See RenewablesSA website for more information including metadata and data sources.

http://www.renewablessa.sa.gov.au/investor-information/bio-energy-roadmap/biomass
@ MapServer
Zoom To Extent About This Data Set Remove &
Opacity:60%6 —— @ - .
Municipal Solid Waste Feature Information
No Data MapServer - Onkaparinga (C)
1 - 208 . . e

OBJECTID 40
201 - 2,080

2,001 - 6,000
6,001 - 15,000 REGION TYPE Local Government Area - LGA \
15,001 - 25,000 LGA NAME Onkaparinga (C)

25,001 - 37,000 RESIDUE TYPE Municipal Solid Waste - Biomass Residues

SHAPE Polygon

RESIDUE UNIT Green Metric Tonnes

Biomass residues for Municipal Solid Waste

BIOMASS DESCRIPTION EiC
and Other Municipal waste

TIMEFRAME s A ]
TOTAL RESIDUES 36530

SOURCE SEPARATED

)
ORGANICS 12000

ORGANICS FROM
RUBBISH

/5 taGl  CESIL
OTHER ORGANICS lysiz= Data6l CESIUM



http://nationalmap.gov.au/renewables/
http://prototype.aremi.d61.io/renewables/
http://nationalmap.gov.au/renewables/
http://nationalmap.gov.au/renewables/

ABBA

Data that is on AREMI so far is a first pass

Engagement with industry to validate and provide
feedback

Continuity plan for usefulness & longevity of
ABBA

Advocacy and awareness raising in the community

e.g. Bioenergy Roadmap Forums and pre-feasibility grants

RenewablesSA
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Biomass Feedstocks - Western Australia

S 2 G o

alian Remewable Enenzy \gency

Feature Information

Yilgarn (s) Show Raw Data

Add data
Straw Yield /Ha Cereal Crop Average over 5 years: 0.5

DataSets [1] Remove All G Average shire vield of Cereal Residue in Tonnes: 84,152.48979

® Cereal straw

Jurien bay

Zoom To Extent About This Dota Set Remove ©

a australis, kelp Opacty 0% —— @

Eabiskility Straw Yield /Ha Cereal Crop Average aver S

& Domniad this Table + years
-2.98

-2.39

-1.98

6

23

.85

B Display Varlable
O Production Leve! E3 Give feedback
—

@ Straw Yield /Ha Cereal Crop Average

O Average Shire Yield of Cereal Residue

Feature Information

Feedlots - Manure dry weight: 3348 t/y Seaweed Wrack Cereal Straw

Latitude -34.220825
Longitude 118.289538

Hanure dry weight (t/yr) 3348 Cattle Feedlots Oil Mallee plantings

Operational period Jan-Dec
|

Current use spread on paddock

S G Grape Marc

1 Download this Table v

Yilgarn (5) Show Raw Data

Number of Stems: 92.667 stems
) - Average year of planting in shire: 2001
B Longitude 116.04892
Data Sets [3] Remove All © Lo}
PERTH + Estimated Tonnes / year wet weight Grape Marc 34.9

Location Middle Swan

Grape Marc

(o] Current Use

Zoom To Extant About This Data Set Remove ©
. 5 Current Value
Estimated Tonnes / year wet weight Grape
Marc wWinery Name
~2999.9

-1499.9 L]
-749.9 o
~349.9 @ Grape Marc - Herne H
-149.9 o

74.9

34.9 o

L o @

B Display Variable Cé) 9
@ Estimated Tonnes / year wet weight °

OO
Grape Marc @ o)

s\ Download this Table




Biomass Feedstocks — New South Wales

Cropping Residues - Forestry

[ SA4 Total Cereal Straw ()

Zoom To Extent About This Data Set

i ———o Wood Processing facilities

Cropping - SA4 Total Cereal Straw (t) ]

W © - 250,000

B 250,000 - 500,000
500,000 - 1,000,000
1,000,000 - 1,500,000
1,500,000 - 2,000,000
2,000,000 - 2,500,000
2,500,000 - 3,000,000

" “e I 3 K

Feature Information

NEW SOUTH WALES
OBIECTID
REGION Snowy - Tumut
FOREST_TYPE Planted
Remove AN (O WOO0D_TYPE Softwoods
TENURE Public
BIOMASS_DESCRIPTION Average annual harvest residues and pulp logs (tonnes)
TIMEFRAME 2011-2015

STUMP 19787

Disclimer; AREMI mus: ot be used MIGTBREA or p
CROMN BRANCHES 172580
PULP_LOGS Not released
Tt
‘umut Region Shape e
Zooem To Extent About shape_Length 17.774635
e L I — Shape_Area 4.891577
Forestry Marvest Residues Native Hardwoods s Download this Table »
Tumt
B forostry Harvest Residues Native Mard: ol 4 St
EJ Give feedback
—
Eden Region
ZoomTobaant | About Ths Otast
B SA2 Total All Straw, Hay and Silage (t) ] e
Zoom To Extent About This Data Set Remove | o i 7
[0 L e —— o p \ 4 _ 4
. oBIECTID
. il 3 NANE Bendemeer Sawmills . %
® 1 ’ Cropping - SA2 Total All Straw, Hay and
] . Bendemeer NSW 2355 S]].EEE (t) ( a
Data Sets (2] Remove All © s Tameorth Regional L
Farastey il Mood Pracessing Facilifies - W00D_TYPE  Hardwood B ©- 100,00 :
® oypress NEW SOUTHWALES LATITUDE  -30.871495 o 109,000 - 200,600
o el . LONGITUDE 151.157779 260,000 - 300,000
e’ SHAPE Point 300,600 - 460,600
- Y ¥ 4 s
Haftuend . 409,000 - 508,000
Softwood and Hardwood g kg olly @ & Download this Table » 500,000 - 1,000,000 2
S Woknaw - colh 1,000,000 - 1,500,000
wpYOyey . No data
W State Forests b
a2
]
ZoomTobaent | AboukThis Dot st
opacty 0w — o o @ i % ] : h
4 AUSTRALIGN CAPIT AL FEgeT
Forestry NSW State Forests . ey o . ITORY, 2
e 3 ¥ R

B Planted, Softwoods

Planted, Hardwoods

VICTORIA

B native, Native

Joint Venture, Hardwoods

LROLIDA Lon 143.992% Y mﬂa I f‘

B Joint Venture, Softwoods




Biomass Feedstocks — Queensland

Forestry Urban Waste Sugarcane

[ JOwar | Related May Y L Spe—
R ——
Feature Information 2 ure Information

N

T —
OBIECTID

® LOCAL_GOVERNMENT_AREA NAME MAREEBA SHIRE
SHAPE_LENG 48.902804

BIOMASS_DESCRIPTION Gross tonnes per year - dry weight
FOREST_TYPE Native forest Data Sets (1) Remove All ) TIMEFRAME 2013-2015
WO0D_TYPE Hardwoods and Cypress ToTA
P! M Solid waste by LGA [tonnes per year dry  ~ x oL Seel3
BIOMASS DESCRIPTION Average annual field residues [DM tonnes] weight] ¥000 2525
TIMEFRAME 2006-2010 Zoom To Extent About This Data Set it L
STUMP 15412 L — i
FOLIAGE 3083 HIER
Solid waste by LGA [tonnes par year dry e
7 BARK 41099 velght] -

OTHER
BRANCHES 94528 W o0

10,000 - 56,000 s Download this Table +

SUPPLY_AREA South east u

50,000 - 100,000
TOTAL_RESIDUES 154122
= 100,000 - 250,000

SHAPE Polygon 5250000

SHAPE . AREA )

e ) SHAPE . LEN [}

s Download this Table *

Feature Information

e produced by mills [000 DM tonnes] & OBIECTID_1 54
LOCAL_GOVERIMENT AREA NAME TOWNSVILLE CITY
OSIECTID - BIOMASS_DESCRIPTION Gross tonnes per
SUPPLY_AREA  Burdekin Remane 1 © TIMEFRANE 20142016
TOTAL_AREA HA 103501 o TOTAL_SOLTDS_DRY_METGHT
o . TOT 1D ET_WEIGHT
BIOMASS TYPE Total bagasse produced by mills ['@e@ DM tonnes] J e
o conr toEncE
— . 2o Totn
EAR_2004 269 S CONFIDENCE_DESCRIPTION ¢ fro ed nu nections or population figures
YEAR_2005 2531
¥ Download this Table
YEAR_2006 2407
YEAR 2007 2467
Y @ YEAR 2008 2204
- YEAR 2009 2170
s YEAR 2010 1938
YEAR 2011 2864
’ YEAR_2012 2244

YEAR 2013 2188

YEAR 2014 2218

MILLS pioneer, Kalamia, Invicta, Inkerman



Biomass Feedstocks — South Australia

Cropping — Livestock - Horticulture
e i Simulated Residual Straw

LGA NAME Salisbury (C)

RESIDUE TYPE Municipal Solid Waste - Biomass Residues

e TCEN TT1angle Forestry

TIMEFRAME 2014 - 2015
TOTAL RESIDUES 32,180 :

MINIMUK <Null> V I S C C <C O mlng)
MAXIMUM <Nul>

SOURCE SEPARATED ORGANICS | 12000

4 CATTLE - M Y - Adelz ind Hills
ORGANICS FROM RUBBISH 14000

OTHER ORGANICS 8180
COMMENT <Null>

OBJECTID

REGION TYPE ASGS 2011 - ABS SA4

REGION NAME Adelaide - central and Hills
RESIDUE TYPE Manure volumes per annum from Meat aj

RESIDUE UNIT Tonnes

BIOMASS DESCRIPTION Manure residues from Meat and Dairy | Simulated Residual Straw - Average Rainfall

TIMEFRAME 2014 - 2015
<2 t/ha

TOTAL RESIDUES 468,176
2 -4 t/ha
MINIMUM - Excluding Field Manure 51,386
Cereal Straw - Landuse DEUL
MAXTMUM - Including Field Manure 468,176
6 - 8 t/ha
MEAT - Stockyard Manure 3,397 58 i
- Cereal Straw - La

MEAT - Field Manure 273,100

DATRY - Milking Shed Manure 47,989 1 5 Australian Government

Australian Renewable Enes

SAA Total Cereal Straw Residues e e
o

B o - 2,ece

38,801 - 2,500,008 [©) Add data

2,508,881 - 4,500,000
Data Sets [11] Remove All ©
4,500,881 - 6,500,000
W LGA South East SA BIOMASS
@ Green Triangle Forestry

Zoom To Extent About This Data Set Remove ©

~ Opacity: 60 % D ————— ]
Zoom To Extent About This Data Set Remove © PR
Opacity: 100% —09 @

LGA South East SA BIOMASS

B 200,000 - 500,000

Green Triangle Forestry -
1,000,000 - 2,000,000
NPI Boundary I 2,000,008 - 4,000,000

4,000,000 - 6 000,000

- Hardwood plantation 6,000,000 - 8,000,000

I <Cr o pientaton

navigation oF Datocl CESUM



