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EXECUTIVE SUMMARY
Report Scope
This report provides an account of current (2015/2016) greenhouse gas emissions for the Byron Shire
region. An emissions inventory was conducted for the following sectors: energy, buildings, land use,
waste and transport.
This inventory has been conducted as a part of part of the Zero Emissions Byron Project, which aims to
transition the entire Byron Shire region to zero emissions within ten years (2025). The first stage of the
project was to create a baseline inventory of emissions. This inventory will be conducted each year in
order to measure progress in emissions reductions.

Methodology
This emissions inventory was conducted by the Zero Emissions Byron working groups and by the
research organisation Beyond Zero Emissions.
The Byron Shire local government area, and all Byron Shire residents, formed the boundary of included
emissions. Scope 1 and scope 2 emissions were calculated, as defined by the GHG protocol: Scope 1: All
direct GHG emissions. Scope 2: Indirect GHG emissions from consumption of purchased electricity,
heat or steam. Scope 3, or indirect emissions, were not included.
Energy
Electricity use was calculated using data from the three zone-substations that supply Byron Shire.
Electricity emissions were calculated using the official emissions factor for electricity in NSW (0.84 kg
CO2 per kWh). Gas use was calculated based on information provided by a local supplier of LPG (liquid
petroleum gas).
Buildings
Electricity use for residential buildings was estimated using figures from Beyond Zero Emission’s
buildings plan, tailored for the Byron climate. This estimate is that homes in Byron Shire use 90 MJ/day
of electricity for cooling, heating, lighting, hot water, cooking, appliances and equipment. This figure
was multiplied by the approximate number of homes in Byron Shire in 2015 (14,007) to give annual
residential energy use. This annual total was then reduced by 10% to account for the amount of
electricity generated by household solar PV. Gas use was calculated based on information provided by
a local supplier of LPG (liquid petroleum gas). This baseline considers only residential buildings (homes)
as data on commercial and industrial properties was not available in time.
Transport
Emissions for road transport are based on ABS figures on registered vehicles in the Byron shire; the
ABS state averages for fuel consumption; and average kilometres travelled per vehicle type. The
emission factors for combustion of petrol and diesel were sourced from the Australian Government’s
National Greenhouse Accounts Factors. Emissions were calculated as the number of vehicles x the
average annual kilometres travelled (VKT) x Fuel Consumption x Emissions Factor.
Land Use
Emissions were calculated using Melbourne University’s Greenhouse Accounting Framework which
includes tools for calculating emissions from beef, dairy, sheep and cropping. Piggery and poultry
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emissions were calculated using the Australian Pork industry’s PigGas calculator and University of
Georgia’s greenhouse toolkit for poultry. The data required by these tools was obtained from a
datacube from the most recent (2011) ABS agricultural census.
Waste
All emissions in the waste sector relate to the decomposition of organic waste matter. The baseline
report considers food waste, garden waste, scrap timber and paper/cardboard produced by the
residential, commercial/industrial and construction sectors. It does not include emissions from sewage.
The emissions attributable to each type of organic matter were calculated as the tonnage of organic
waste timed by the relevant national emissions factor (relevant to waste type and treatment type).
Figures for emissions from Myocum Landfill were sourced directly, not calculated.

Emissions data
The total annual greenhouse gas emissions in Byron Shire, for the year 2015, was calculated as 263,199
tonnes carbon dioxide equivalent (CO2e).
This equates to an annual 8.04 tonnes of CO2e per person living within the Byron Shire. Whilst this figure
is below the national average per capita emissions for Australia, it is still far above the global average
of 4.9 tonnes of CO2e per person (see figure 1).

Total annual greenhouse gas emissions in Byron Shire= 263,199 tonnes CO2e
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Greenhouse gas (GHG) emissions per sector:
 Energy – 134,967 tonnes CO2e
 Buildings – 100,695 tonnes CO2e
 Transport – 95,004 tonnes CO2e
 Land Use – 27,637 tonnes CO2e
 Waste – 5,591 tonnes CO2e

16

8.04
4.9

Byron Australia Global
Shire
average

Figure 1. Comparison of GHG emissions per
capita for the Byron Shire region, Australia
and the global average.
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Energy
The emissions from the energy sector is by far the largest (see figure 2). The majority of energy is
supplied from electricity from coal fired power. The baseline electricity usage for Byron Shire has been
calculated as approximately 156,000MWh per annum.
Buildings
Approximately 80% of emissions come from residential buildings (homes). This shows an enormous
opportunity for residents within the shire to contribute to emissions reductions.
Transport
The majority (65%) of emissions from transport are from passenger vehicles (includes off road vehicles).
Trucks and light commercial vehicles account for approximately 33% of vehicle emissions.
Land use
The biggest contributor to emissions in this sector is enteric fermentation from beef cattle (61% - 16,938
tonnes CO2-e) and dairy cattle (22%). Other sources are methane from manure and nitrous oxide from
synthetic fertiliser and animal excretion.
Waste
The majority (49%) of emissions from the waste sector come from the Myocum landfill. Commercial
and industrial food waste accounts for approximately 25% of emis sions from the waste sector.

Figure 2. Percentage of GHG emissions per sector for the Byron
Shire region.
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1. INTRODUCTION
1.1 Background to the Zero Emissions Byron Project
The Zero Emissions Byron (ZEB) Project aims to transition the entire Byron Shire region to net zero
greenhouse gas emissions, within 10 years (2025). The project covers all sectors of emissions, focusing
on the five identified areas of energy (includes a 100% renewable energy target), buildings, land use,
waste and transport.
The project is a collaboration between the Byron Shire regional community, and the project partners –
the Byron Shire Council (BSC); the internationally renowned research organisation Beyond Zero
Emissions (BZE); and the Centre for Social Change, experts in community resilience and transition. It
was first initiated in March 2015, when the Steve Bygrave, CEO of BZE met with the Simon Richardson,
Mayor of Byron Shire Council to discuss Byron Shire becoming one of the first zero emissions
communities in Australia.
The project is organised according to five sectors that contribute to emissions in the shire: energy,
transport, buildings, land use and waste. In each sector a team of local volunteers and experts has been
established to calculate the baseline emissions and develop detailed strategies to reduce emissions.

1.2 Zero Emissions Byron - Project stages
The Zero Emissions Byron project involves three key stages:
3. Implement emissions reduction strategies:
a. Short-term practical actions such as energy efficiency
and rooftop solar.
b. Longer-term strategy to move to zero emissions.

2. Develop mitigation strategies and quantify
their potential to reduce emissions

1. Calculate baseline of current emissions in energy, transport, buildings, land use and waste sectors
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Zero Emissions Byron Timeline of Key Project Phases
Project establishment and creation of working structure and plan
Baseline emissions research and reporting
Community engagement
Action planning
Key action/emissions reduction projects initiated
Implementation and overseeing of emissions reduction projects
50% emission reduction
90% emissions reducution
100% emissions reduction - zero emissions goal
Monitoring, evaluation and adaptation

About the Byron Shire
Byron Shire is situated on the north east coast of New South Wales, about 800 kilometres
north of Sydney and 50 kilometres south of the Queensland border. The region covers 44
towns, including the larger regional centres of Byron Bay, Mullumbimby,
Bangalow, and Brunswick Heads. The region is predominantly rural.
The estimated residential population for 2015 is 32,723, although
the actual population is often higher due to tourists.
The land area of Byron Shire is 567 km2 and it has a population
density of 0.58 people per hectare.
Tourism is the principal economic driver in the shire with over
1.4 million people visiting in 2010. The shire’s biggest employers are accommodation
and food services, health care and social assistance and retail trade.

1.2 Report scope
A greenhouse gas emissions inventory was conducted for the Byron Shire region, for the following
sectors: energy, buildings, land use, waste and transport. The inventory included scope 1 and scope 2
emissions, as defined by the international Greenhouse Gas (GHG) Protocol: Scope 1: All direct
GHG emissions. Scope 2: Indirect GHG emissions from consumption of purchased electricity, heat or
steam. The boundary was the Byron Shire local government area.
This report details the current (2015/2016) greenhouse gas emissions for each sector, and includes
methodology and results. The report is designed to be used a baseline from which to measure emissions
reductions.
This report also outlines potential mitigation strategies for each sector.
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2. ENERGY SECTOR BASELINE EMISSIONS REPORT
2.1 Description of sector
This sector deals with emissions that relate to the use of electricity and gas. Electricity supplied to Byron
Shire via the grid is mostly generated using fossil fuels, supplemented with increasing rooftop solar
generation.
Gas is used in the form of LPG cylinders, mainly for hot water heating, cooking and process heating.
Room heating with gas may also occur on occasion, but the subtropical climate means room heating
demand is small.
Total GHG emissions from the energy sector in Byron Shire: 134,967 tonnes CO2e

2.2 Sources of emissions in this sector
Emissions sources for this sector are indirect (scope 2) emissions from the consumption of grid-based
electricity plus direct emissions from the consumption of bottled liquid petroleum gas (LPG).

2.3 Baseline methodology
Electricity
Zone-Substation data was purchased from essential Energy for the three zone substations that supply electricity
to Byron Shire. These are:




Mullumbimby (MUL)
Ewingsdale (EWE)
Suffolk Park (SFP)

From the half-hour interval information supplied, the annual MWh electricity consumption was extrapolated.
The half hourly interval data (kW) for all 3 substations were averaged over the 24 months of 2015 and 2015, from
which the annual MWh energy consumption figures were calculated.
Our assumptions have been corroborated by Essential Energy:
"…the Byron shire footprint can be approximated to the footprint of Suffolk Park, Ewingsdale, and
Mullumbimby Zone Substations. Note the raw data may include any load transfers to zone substations outside
this area…
… I did confirm the data points used to generate the raw data you purchased are representative of the half
hourly loads for those three Zone Substations. My calculations using the raw data indicated a similar MWh
figure to your initial findings..."

Gas
The baseline estimates of LPG use by households and businesses in Byron Shire are based on information
provided by a local supplier of LPG.
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Baseline boundaries, assumptions and exclusions
Assumptions
The assumptions underlying the approach were:
1. It is assumed that Byron LGA has the same split of business and residential customers
2. The energy consumption per customer in Byron LGA is the same as in the entire Northern Area.
3. No accounting for distribution losses
4. The APVI population data used as number of E.E. customers is accurate.
Boundaries
EWE substation supplies energy exclusively to Byron Shire. MUL may supply very small amounts of energy to
some isolated properties in Tweed Shire, however, these will be few and can safely be discounted. SFP substation
may supply customers between the south end Broken Head and the north end of Lennox Head, but the number
of residences is small and there are few if any businesses operating in the area which is largely made up of coastal
scrubland.
Exclusions
Emissions from burning wood or oil were excluded.

2.4 Baseline emissions
Electricity
The baseline electricity usage for Byron Shire has been
calculated as approximately 156,000MWh per annum. This
figure is based on the 11kV interval data provided by Essential
Energy for the 3 Zone Substations that feed into Byron Shire.
Essential Energy staff have verified this figure as correct.
Based on NSW Department of Environment Account Factors
(2015) the carbon intensity for grid purchased electricity in
NSW is 0.84kg per kWh.

Figure 1. Percentage of emissions for the energy sector by
source and type, for the Byron Shire region.

This energy use translates into carbon emissions of approximately 131,040 tonnes CO2e per year.
Gas
The ZEB energy group estimated that:
 half of local households in the Byron Shire use LPG at a rate of two 45kg cylinders per year
 local businesses use 7,000 100kg cylinders per year
This is equivalent to 18GWh, or 64,800 GJ.
The emissions factor for liquefied natural gas is 60.6 kg CO2-e/GJ.
Therefore the annual GHG emissions from liquefied natural gas use in Byron Shire is:
60.6 x 64,800 / 1000 = 3,927 tonnes CO2e.
Baseline total
The total GHG emissions from the energy sector in Byron Shire in 2015 is:
131,040 + 3,927 = 134,967 tonnes CO2e.
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Mitigation strategies
Energy efficiency
The main user of energy in Byron Shire is the residential building sector. Emissions in this sector can be effectively
tackled through a rollout of efficiency measures. Detailed energy efficiency measures can be found in Beyond Zero
Emissions’ Energy Freedom initiative.
Based on experience as energy auditors, the energy group is confident that over a 10-year period roughly half of all
stationary electricity consumed in Byron Shire can be saved through application of energy efficiency strategies. This
includes but is not limited to air conditioning, lighting, media and IT, motor controls, hot water heating, process
heating, industrial processes and pumps.
Renewable energy
The cost of wind and solar power has declined to the point that it would be cost-effective for Byron Shire to be
supplied entirely with renewable energy. Over the course of 10 years renewable energy sources such as PV solar,
CHP, bio energy and wind can gradually replace all fossil fuel energy. Advanced battery storage will progressively
be a major contributor to baseload energy supply on a consumer as well as a network level.
One exciting possibility is that committed residents could develop community renewable energy schemes enabling
the shire to generate its own clean energy. Other communities in Australia are already showing how this can be
done. One approach is to work with Enova – Australia’s first community owned renewable energy retailer – to
generate, distribute and export renewable energy. Community Owned Renewable Energy Mullumbimby (COREM)
is an example of how the local community can own, initiate and develop energy projects – this is a model that can
be replicated in the community.
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3. BUILDINGS SECTOR BASELINE EMISSIONS
3.1 Description of sector
Buildings use energy for heating, cooling, lighting, hot water, cooking, appliances and equipment. As there is no
major energy-intensive industry in Byron Shire, buildings account for the majority of energy use. Buildings’
energy and emissions are captured by the energy baseline but it is useful to quantify the sector separately to
help identify reduction strategies.
Total GHG emissions from residential buildings in Byron Shire: 100,695 tonnes CO2e

3.2 Sources of emissions in this sector
Emissions in this sector relate to energy use in residential and commercial buildings. This baseline currently
includes only residential buildings, as explained in section 3. The amount of energy used by buildings depends
on several factors including building size, intensity of use, efficiency of use, construction type and local climate.

3.3 Baseline methodology
Calculations
The

emissions

related

to

electricity

use

by

residential

buildings

are

calculated

as

follows:

Estimated electricity use x number of households in Byron Shire x Emissions factor.
This total is then reduced by the proportion of electricity demand met through solar PV.
Emissions related to LPG gas use were calculated as follows:
Estimated gas use x Emissions factor.

Data - type and sources
Estimated electricity use
Average electricity use for homes in Byron was calculated using the methodology in Beyond Zero Emission’s (BZE)
Zero Carbon Australia Buildings Plan (see Table 1). This was adapted to take account of the subtropical climate
in Byron and the low requirement for space heating.
Number of households in Byron Shire
The 2011 census recorded 13,249 households in Byron Shire. Adjusting for estimated growth, the estimate for
2015 is 14,007 households.
Emissions factor
The emission factor for electricity in NSW was sourced from the Australian Government’s National Greenhouse
Accounts Factors.1

1

National Greenhouse Accounts Factors http://www.environment.gov.au/system/files/resources/3ef30d52-d447-4911b85c-1ad53e55dc39/files/national-greenhouse-accounts-factors-august-2015.pdf
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Baseline boundaries, assumptions and exclusions
Assumptions
It is assumed that BZE’s estimate of home electricity consumption in Byron Shire is accurate. The estimate is
based on national and state averages, and there has been no analysis of the size, type or building material of
homes. These variables could affect the accuracy of the estimate and should be taken into account in future
baselining (where possible).
Boundaries
The baseline includes all residential buildings in Byron Shire (estimated for 2015).
Exclusions
Commercial and industrial buildings were not included in this baseline because data on the number and type of
businesses proved difficult to obtain. In future versions of this baseline the buildings group intends to estimate
the number and type of businesses, either through a survey or by further investigating whether the Council is
able to provide this type of information. This will enable the group to estimate energy use by commercial and
industrial buildings.

3.4 Baseline emissions
Electricity baseline
A typical Byron Shire home has been estimated to consume 90MJ/day of electricity (33 GJ/annum) as shown in
the table below.
Table 1: Estimated average electricity use for households in Byron Shire

Item

Energy (MJ/day)

Space conditioning

13

Lighting

10

Hot water

22

Appliances and equipment

36

Cooking

6

Total

90

Annual electricity used by homes in Byron Shire in 2015 was calculated as follows:
90 MJ (average daily use) x
365 (days in year) x
14,007 (no. of homes) =
0.46PJ, or 128GWh.
The emissions factor for electricity in NSW is 0.84 kg CO2-e/kWh.
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Residential Solar
The Australian PV Institute estimates that there are 3645 solar PV installations on private homes in Byron Shire
with a capacity of 9,015 kW.2 Assuming a local capacity factor of 16%, solar PV on homes in Byron Shire produces
12.6GWh per year. This offsets about 10% of household electricity consumption.
Therefore the annual GHG emissions from electricity use in Byron is:
128 x 0.84 x 0.9 x 1,000 = 96,768 tonnes CO2e.
Gas baseline
The ZEB energy report estimated that half of local households use LPG at a rate of two 45kg cylinders per year.
This is equivalent to 18GWh or 64,800 GJ.
The emissions factor for liquefied natural gas is 60.6 kg CO2-e/GJ.
Therefore the annual GHG emissions from liquefied natural gas use in Byron Shire is:
60.6 x 64,800 / 1000 = 3,927 tonnes CO2e.
Total baseline
The total GHG emissions from the residential buildings sector in Byron Shire in 2015 is:
100,695 tonnes CO2e.

96,768 + 3,927 =

The estimated energy used by residential buildings is about 75% of the total stationary energy use in Byron Shire
– which is typical in an area with little emissions intensive businesses such as manufacturing. As a next stage
energy use in commercial buildings will be calculated by counting the number and type of businesses in Byron
and using national data on energy use by business type.

Mitigation strategies
Energy efficiency
The buildings group estimated that a typical home in Byron Shire could reduce its electricity
consumption by 48% through straightforward energy efficiency measures, such as using reverse-cycle
air conditioning and LED lights.
One way to realise these benefits on a wide scale would be to implement an information and
education campaign for households based on BZE’s Energy Freedom initiative. This nine step approach
has been developed to eliminate energy bills and reduce household energy emissions to near zero,
through a combination of rooftop solar and energy efficiency. Energy Freedom also allows
householders to stop using gas altogether.
Existing houses can be retrofitted for efficiencies, and energy efficiency designs can be applied to any
new buildings.
Renewable energy
Currently, renewable energy capacity within Byron Shire is about 9MW, from rooftop solar PV. There
is potential in Byron Shire for this to be increased by up to 48MW. If this level of solar penetration
were achieved alongside energy efficiency improvements, all home energy requirements in Byron
Shire could be met with rooftop solar PV. The development of community energy schemes also has
great potential to contribute to lowering emissions in the buildings sector.

2

PV capacity by LGA from http://pv-map.apvi.org.au/historical#8/-28.821/152.303. Accessed 27 May 2016.
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4. TRANSPORT SECTOR BASELINE EMISSIONS
4.1 Description of sector
The transport sector in Byron Shire is dominated by private road vehicles, about a third of which are
off-road vehicles. The Pacific Motorway is the main route for travel between towns in the shire and
externally. Paid parking has recently been introduced into central Byron Bay.
Public transport is minimal with a few infrequent bus services between towns and no rapid transit
service. There is no operating train service, although there is a disused railway line. There is a shortage
of safe bicycle paths connecting towns, and between rural areas and towns. There are some bicycle
paths in towns but they need extending and improving.
There is a small amount of sea and air travel in Byron Shire: airplane and ballooning excursions for
tourists are run from Tyagarah Airfield and private boats and tourist vessels operate from Byron Bay.
Total GHG emissions from transport sector in Byron Shire: 95,004 tonnes CO2e

4.2 Sources of emissions in this sector
The emissions calculated in this sector come entirely from road vehicles. We have not included
emissions from other transport types such as airplanes or boats for reasons explained in Section 3.
Emissions have been calculated for the following vehicle types:


Passenger vehicles, including campervans and off-road vehicles



Motorcycles



Buses



Light commercial vehicles



Rigid trucks



Articulated trucks



Non-freight carrying trucks.

4.3 Baseline methodology
Calculations
For each type of vehicle and fuel type, the following calculation was made:
Emissions =
Number of vehicles x Average Annual KMs (VKT) x Fuel Consumption x Emissions Factor

The total emissions for the transport sector in Byron Shire was then calculated by summing the
emissions for each type of vehicle and fuel type (see Section 4).
Data - type and sources
The source of the data required for the calculation explained in section 3.1 is described below.
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Number of vehicles
The primary source for the number of vehicles was the ABS.Stat website hosted by the Australian
Bureau of Statistics.3 This contains statistics for the number of vehicles registered in 2013 in Byron Shire
of the following types:


Passenger vehicles



Campervans



Light commercial vehicles



Light rigid trucks



Heavy rigid trucks



Articulated trucks



Non-freight carrying trucks



Buses



Motorcycles

The 2013 figures were extrapolated to 2015 based on an assumption of a 2.4% growth in vehicle
numbers. This growth rate was derived from Roads and Maritime Services vehicle registration figures
between 2012 and 2015.
Number of vehicles by fuel type
Neither the ABS nor RMS disaggregate numbers of vehicles by fuel type. As diesel and petrol have
different emissions factors it was necessary to estimate the number of diesel and petrol vehicles in each
category. This was done using an ABS datacube based on surveys of motor vehicle use in 2014.4 Table
5 of this spreadsheet records the amount of petrol and diesel consumed by each vehicles type in NSW,
and these figures were used as a proxy for the proportions of petrol and diesel vehicles.
Average Annual KMs (VKT)
The average kilometres travelled for each vehicle type in NSW is available in the same ABS datacube.5
Table 4 of this spreadsheet shows the average kilometres travelled for each vehicle type in each state.
Fuel consumption
Fuel consumption for each vehicle type in NSW is available in the same ABS datacube.6 Table 6 of this
spreadsheet shows the average fuel consumption for each vehicle type in each state.

3

ABS data on vehicle registrations in Byron Shire
http://stat.abs.gov.au/itt/r.jsp?RegionSummary&region=11350&dataset=ABS_REGIONAL_LGA&geoconcept=REGION&ma
playerid=LGA2013&measure=MEASURE&datasetASGS=ABS_REGIONAL_ASGS&datasetLGA=ABS_REGIONAL_LGA&regionL
GA=REGION&regionASGS=REGION
4
ABS survey of motor vehicle use 2014 - Table 5.
http://www.abs.gov.au/ausstats/Subscriber.nsf/LookupAttach/9208.0Data+Cubes15.10.151/$File/92080DO001_1231201410.xls
5
Ibid - Table 4.
6
Ibid. Table 6.
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Emissions Factor
The emission factors for combustion of petrol and diesel were sourced from the Australian
Government’s National Greenhouse Accounts Factors.7 Table 3 of this report shows the mass of carbon
dioxide equivalent emitted per gigajoule of liquid fuel. These figures were converted into emissions
factors per litre of fuel using standard conversion rates. The relevant emissions factors used were:


Petrol 2.3 kg CO2e/litre



Diesel 2.7 kg CO2e/litre.

Baseline boundaries, assumptions and exclusions
Assumptions
In calculating the emissions from the transport sector these assumptions were made:


ABS statistics on numbers of vehicles in Byron Shire are accurate.



Average VKT in Byron Shire is equivalent to the average for the whole of NSW.



Average vehicle fuel consumption in Byron Shire is equivalent to the average for the whole of
NSW.



The boundary conditions described below do not significantly alter the final figure.



Boat and air travel (both excluded) do not contribute significantly to transport emissions.

Boundaries
The calculations included only vehicles registered in Byron Shire. Therefore they implicitly include all
journeys made by those vehicles, including journeys or portions of journeys made outside the LGA. On
the other hand it excludes journeys made within the LGA by vehicles registered elsewhere.
Exclusions
Air travel – no air travel has been included. Some small businesses run tourist flights and ballooning
operations from Tyagarah Airfield in Byron Shire. Each business arranges for its own supply of fuel
meaning it is hard to obtain fuel consumption figures for the airfield. The quantity of fuel is not thought
to be significant compared to that used for road transport.
Also excluded:


Emissions from airplanes that travel over Byron Shire



Emissions from flights caught by residents or visitors of Byron Shire.

Boat travel – no sea travel has been included. Private boats and tourist vessels operate from Byron Bay.
It is hard to obtain fuel consumption figures for the airfield. The quantity of fuel is not thought to be
significant compared to that used for road transport.
Rail travel – there are no railway lines currently operating within Byron Shire.
Road travel – road travel by within the LGA by vehicles registered outside the LGA (see boundary
conditions above).
7

National Greenhouse Accounts Factors, Table 3 http://www.environment.gov.au/system/files/resources/3ef30d52d447-4911-b85c-1ad53e55dc39/files/national-greenhouse-accounts-factors-august-2015.pdf
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4.4 Baseline emissions
The total GHG emissions from the transport sector in Byron Shire is 93,609 tonnes CO 2e.
Emissions per capita: 3.33 tonnes CO2e.
Table 1. Emissions by vehicle category for the Byron Shire region.

Vehicle category

Fuel
type

No of vehicles

Fuel consumption
(litres)

Emissions
(tonnes CO2e)

Passenger
vehicles (incl. offroad)

Petrol

16,970

23,826,442

54,800.82

Diesel

1,886

2,571,016

6,941.74

Motorcycles

Petrol

1,316

195,294

449.18

Buses

Petrol

140

460,502

1,059.15

Diesel

35

296,426

800.35

Petrol

1,895

4,366,766

10,043.56

Diesel

2,411

4,645,244

12,542.16

Rigid Trucks

Diesel

459

2,609,323

7,045.17

Non-freight

Diesel

30

99,198

267.83

Articulated trucks Diesel

10

390,500

1,054.35

Light commercial

TOTAL

95,004.32
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Figure 1. Proportion of emissions for the transport sector by vehicle category, for the Byron Shire region.

Mitigation strategies
There is a lot of potential to reduce the emissions from the transport sector in the Byron Shire region. The
focus of mitigation strategy in this sector should be to encourage more travel by public transport, cycling
and walking. Some potential measures to reduce emissions are listed below:
 Encouraging cycling by improving and extending the network of cycle lanes, and giving greater
priority to bicycles on roads in the community
 Schemes to promote walking and cycling
 Improvement and extension of local bus services
 Re-establishment of the local railway, or re-use of the railway corridor for non-car transport
 Establishing and promoting car share schemes
 Establishing and promoting electric vehicles and public charging infrastructure
 Establishing and promoting local electric bicycle charging and share schemes
 Discouraging driving through wider use of parking fees
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5. LAND USE SECTOR BASELINE EMISSIONS
5.1 Description of sector
A favourable climate and areas of rich soil means Byron Shire is able to support a wide range of agricultural
production. The most significant in terms of both land area and emissions is beef cattle. Figure 1 below shows
the use of land in Byron Shire by agricultural activity.
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Figure 1: Agricultural land use (hectares)1

Total GHG emissions from land use sector in Byron Shire: 27,637 tonnes CO2e

5.2 Sources of agricultural emissions
Source of agricultural emissions in Byron Shire are:








Enteric fermentation by beef and dairy cattle
Agricultural soil emissions
Applied manure
Synthetic fertiliser
Ag soil liming
Burning of crop residues (sugar cane in particular)
Manure management (piggeries, open range cattle, dairies, poultry)

5.3 Baseline methodology
Tools
Emission calculations were performed using the same methodology as that used for the Beyond Zero Emissions
(BZE) Land Use report, using the University of Melbourne’s Greenhouse Accounting Framework (GAF) tools.
Separate spreadsheet calculators are available for beef, dairy, sheep and crops, all using the same methodology
as Australia’s national inventory. Pig production emissions were calculated using the Australian Pork industry
greenhouse gas calculator PigGas calculator8 and poultry emissions calculated using the University of Georgia
toolkit. Calculated emissions outputs have been adjusted to use 100 year global warming potentials (GWPs) for
methane (25) and nitrous oxide (298) as recently adopted for Australia’s inventory.
8

http://australianpork.com.au/industry-focus/environment/greenhouse-gases/
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Data sources
Data on agricultural production and output were obtained from the most recent (2011) ABS agricultural census.
The data collection level used was the SA2 collector districts, available for download as a ‘data cube’. Byron Shire
is reported in four SA2 districts: Bangalow, Brunswick Heads/Ocean Shores, Byron Bay and Mullumbimby, within
the Richmond-Tweed SA4 region. Data on crop type, area, output, and livestock numbers were obtained from
this source.
Other data sources such as Byron Shire Council and the NSW government Local Land Services (which conducts
annual surveys of some agricultural measures) were investigated, however the ABS data was found to be the
most comprehensive and current. Using ABS data is also consistent with the BZE Land Use Report and the
National Inventory Report methodology.
Fertilizer use is likely to be the least accurate of these inputs. Conversations with Fertilizer Australia and
agronomists with local agricultural supplies businesses did not yield suitable information on total fertilizer
applied in the shire. Standard industry application rates were used to calculate total nitrogen fertilizer applied.
Nitrogen fertilizer use was derived from recommended application rates for each crop, together with ABS crop
areas. References to data sources and application rates are embedded as notes within the calculation
spreadsheet, which is available on request.

Baseline boundaries, assumptions and exclusions
The ZEB agricultural baseline can be considered to be a 2011 baseline. As with other baseline estimates, shire
boundaries are porous, such that emissions caused by activities within shire boundaries may occur outside the
shire and therefore not appear in these estimates, and vice versa. Beef production and consumption is a prime
example of this. Not all beef produced in the shire is consumed in the shire, and it is highly likely that much of
the beef consumed in the shire originates outside its boundaries.
This topic was the focus of considerable discussion within the group, concluding that assumptions, rules and
guidelines for shire inventories, as well as their rationale, be clearly expressed to all parties. One scenario
explored by the group was the consumption of beef (a high-emission product) by residents and tourists being
disconnected to cattle numbers within the shire. ZEB initiatives focusing on consumer demand may therefore
not be reflected in this or subsequent baseline measurements, but a purpose of the ZEB project (to reduce
emissions) is achieved.
Emissions from on-farm energy such as farm machinery fuel and crop processing electricity used have been
excluded from this emissions baseline. The ZEB Transport baseline includes off-road vehicles, many of which will
be farm vehicles, and electricity usage on farms is captured by the energy baseline.

5.4 Baseline emissions
Table 1 and Figure 2 show the emissions from agricultural activities.
Table 1: Byron 2011 agricultural emission categories

Agricultural Emissions (,000 tonnes)
All Emissions
CH4 - Enteric Fermentation
CH4 - Manure
N2O - Synthetic nitrogen fertiliser, crops
N2O - Dung/urine leaching/runoff
N2O - Dung, Urine
Total

Methane
tonnes CH4
836.54
60.46
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Nitrous Oxide
tonnes N2O
0.60
10.86
2.79
3.25

CO2-equivalent
tonnes CO2-e
20913.57
1689.87
3235.07
830.97
967.89
27637.37

Synthetic
Nitrogen
Fertilizer, Crops,
3235
Pigs, 1055

Poultry, 152

Sheep, 74

Dairy, 6182
Beef, 16938

Figure 2: Byron agricultural Emissions by Source (tonnes CO2-e)

Clearly the three categories that are targets for mitigation are enteric fermentation, manure management and
soils. Mitigation prospects are addressed below. Sugar cane burning, a category that was thought to produce
significant emissions, is dwarfed by these categories, producing 70 tonnes CO2-e, or 0.3% of agricultural
emissions.
The N2O Network’s Farming Enterprise Emissions Calculator was used to verify the baseline. This delivered an
emissions total of 26,939 tonnes CO2-e (when using the updated global warming potentials now used in the
national inventory report). When piggery and poultry emissions (not allowed for in this calculator) are added,
the result is 4% higher than using this more comprehensive emission calculation tools described here, verifying
the results in this baseline.

Mitigation strategies
Priority mitigation targets
Priority mitigation targets in Byron shire are consistent with those investigated in the BZE Land Use Report1,
except that deforestation and savannah burning are not relevant. The Report proposes the following priority
reductions:
 Enteric fermentation emissions reduction through pasture forage quality/selective breeding (15%),
and herd reduction (25%). (See Land Use report page 84 and 149.)
 Agricultural crops and soil emissions reduction with reduced animal numbers and better use and types
of fertilizers (25%). (See Land Use report page 88 and 155.)
 Manure management emissions reduction, applicable to piggery (90% methane captured) and poultry
production. (See Land Use report page 92 and 155.)
These options alone have the potential to reduce agricultural emissions by 9,118 tonnes per year. The
remaining emissions could be offset by revegetating about 1,030 ha, or 4.5% of grazing/cleared land in Byron
Shire. There is also the potential for revegetation to offset emissions from other sectors in Byron and also be
sold to other councils who wish to reduce emissions.
The priority and scale of mitigation options will be dictated by what can be achieved by producers and
consumers. Figure 3 represents just one scenario, modelled on the BZE Land Use Report, and showing that the
biggest potential emission reductions will come from beef production. If these mitigation options are achieved,
the area of reforestation required to offset residual emissions will be 1,030 ha (see Potential Sequestration
below).
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Mitigation strategies continued
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Figure 3: Priority order to reduce agriculture emissions

Bioenergy
Several studies have investigated potential bioenergy in the region. A 2013 New South Wales North
Coast Bioenergy Scoping Study2 notes several feedstock sources including sugarcane, camphor laurel
woodchips3, and macadamia shells. This report noted that within the region bioenergy facilities have
been established at sugar mills, with the potential to produce 28% of electrical energy used in the region.
Bioenergy could play a part in the ZEB project, and warrants further investigation, noting that
environmental concerns have been raised about the use of Camphor laurel for bioenergy.

The role of landholders
Those with the power to implement mitigation are landholders. The Land Use working group has
identified a working beef producer, already involved in mitigation activities and a member of the working
group, who is willing to use his farm as a case study.
Revegetation is already being carried out by many Landcare and similar groups, who will be engaged
early in the project release stages. A lifestyle property owner, also a member of the working group, has
also offered his property for building a case study in revegetation issues.
1

http://bze.org.au/landuse

2

http://rdanorthernrivers.org.au/download/environmental_sustainability/bioenergy_scoping_study_2013/NSW
%20Nth%20Coast%20Bioenergy%20Scoping%20Study%20Report%20by%20the%20Inst%20for%20Sustainable%2
0Futures%20to%20RDA-NR%20for%20Sustain%20Northern%20Rivers%201.pdf
3

http://cfsites1.uts.edu.au/find/isf/publications/Isonetal2013northcoastbioenergy.pdf
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6. WASTE SECTOR BASELINE EMISSIONS
6.1 Description of sector
All emissions in the waste sector relate to organic waste matter, such as scrap food, garden waste and
sewage. When organic matter breaks down in the absence of air (anaerobically) it produces methane a greenhouse gas with a global warming potential 25 times higher than carbon dioxide.
Currently most organic waste produced in Byron Shire is taken outside the shire boundaries, meaning
the subsequent emissions are outside the council's control. Therefore the focus of mitigation strategies
will be reducing the production of organic waste.
In August 2015, Byron Shire Council started collecting domestic organic waste, enabling the majority of
this waste stream to be diverted from landfill.
Total GHG emissions from waste sector in Byron Shire: 5,591 tonnes CO2e

6.2 Sources of emissions in this sector
This baseline report considers organic waste of the following types produced by the residential,
commercial/industrial and construction and demolition sectors.
 food waste
 garden waste
 scrap timber
 paper and cardboard.
The emissions from these sectors have been calculated according to the various method of treatment
after collection:
 composting at Lismore Recycling and Recovery Centre
 mulching at Myocum Resource Recovery Centre
 disposal at Swanbank Landfill in Ipswich
 paper and cardboard recycling
 reuse of food waste by farmers.
An additional source of emissions is Myocum Landfill - a closed landfill site in Byron Shire that continues
to emit methane as its organic content breaks down. Most of this methane is captured and flared.
Emissions from decomposing sewage have been omitted due to a lack of available data.

3. Baseline methodology
Calculations
The emissions attributable to each type of organic matter were calculated as follows:
Tonnage of organic waste x Emissions factor (relevant to waste type and treatment type).
Figures for emissions from Myocum Landfill were sourced directly, not calculated.
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Data - type and sources
Tonnage of organic waste
Data for organic waste in Byron Shire was limited. Figures on organic waste, including total produced and amount
diverted from landfill, were calculated using data from several sources as follows:








Residential food waste, garden waste, paper and cardboard: Byron Shire Council Waste Management
Strategy 2012-2015 and North East Waste's Regional Waste Management Strategy. It has been assumed that
10% of organic waste is placed in households' general waste bin and destined for landfill.
Commercial/industrial - food waste: Southern Cross University study and independent research
Commercial/industrial - garden waste: Byron Shire Council Waste Management Strategy 2012-2015
Commercial/industrial - paper and cardboard: estimate from independent research
Construction and demolition - all waste: North East Waste Strategy 2014, estimates from independent
research
Waste from public spaces and festivals: estimates from independent research.

The independent research identified above refers to estimates by group members with experience in the waste
industry.
Landfill emissions



Swanbank Landfill was assumed to capture 90% of methane emissions - as claimed by the Ti Tree Bio-energy
Facility.
Fugitive emissions from Myocum Landfill in Byron Shire were sourced from North East Waste's Regional
Waste Management Strategy.9

Emissions factors
Emissions factors for different types of waste organics in landfill are from the Australian Government's National
Greenhouse Account Factors.10 Separate factors are given for wood, paper and cardboard, food and garden
waste. Each of these emissions factors has been divided by 10 to account for the fact that Swanbank Landfill at
Ipswich claims to capture 90% of the methane produced at the site.
The emissions factor for composting is uses the National Greenhouse Account Factors figure for solid waste. The
figure of 0.049 takes into account both methane and nitrous oxide production.

Baseline boundaries, assumptions and exclusions
Assumptions
Data sources and estimates are accurate.

Boundaries
This baseline report includes emissions from organic waste generated within Byron Shire regardless of its
destination.

Exclusions
Sewage has been omitted due to a lack of available data. Emissions associated with waste transport are excluded
from this baseline and are covered in the transport baseline. Emissions associated with energy from waste
processing are excluded from this baseline and are covered in the energy baseline.

9

North East Waste's Regional Waste Management Strategy p45.
http://www.renewnsw.com.au/images/rws/ne_waste_strategy_2014_web_final_new_version_1.pdf
10
National Greenhouse Account Factors, August 2015. Appendix 4, Table 41.
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6.4 Baseline emissions
Total GHG emissions from the waste sector in Byron Shire in 2015 was 5,591 tonnes CO2e.
Table 1. Table of emissions by waste source and type.

Waste source and type

Destination / Tonnage
Process

Emissions
Factor*

Emissions (tonnes CO2e)

Domestic - food and Composting
garden
Landfill

4,600

0.049

225.4

950

1.6/10

152

Domestic - paper and Composting
cardboard
Landfill

1,500

0.049

73.5

350

2.9/10

101.5

Commercial/ Industrial - Use as fodder
food
Landfill

10

0

0

7,290

1.9/10

1385.1

Commercial/ Industrial - Mulched
garden
Landfill

4200

0.049

205.8

1700

1.4/10
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Commercial/ Industrial - Recycled
paper and cardboard
Landfill

1750

0

0

750

2.9/10

217.5

Construction/Demolition Mulched
- timber
Landfill

100

0.049

4.9
900

1.4/10

126

Construction/Demolition Mulched
- garden
Landfill

5

0.049

0.245

95

1.4/10

13.3

Construction/Demolition Recycled
- paper and cardboard
Landfill

160

0

0
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2.9/10

69.6

Public Spaces & Festivals Recycled
- food, paper, cardboard,
Landfill
faeces

32

0

0

119

2.4/10

28.56

Myocum Landfill

n/a

n/a

2,750

Escaped methane

TOTAL

5,591.41

* The emissions factor for all landfill waste has been divided by 10 to account for the fact that Swanbank Landfill
at Ipswich claims to capture 90% of the methane produced at the site.
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Figure 1. Percentage of emissions for the waste sector by source and type, for the Byron Shire region.

Mitigation strategies
Possible mitigation measures to reduce the emissions from the waste sector in Byron Shire include:


Diverting more food waste from landfill for composting or use as animal fodder



Improve the recycling rates of food and other biodegradable waste from the commercial/industrial
and constriction/demolition sectors – i.e. diversion from landfill



Using methane captured at Myocum Landfill for renewable energy generation



Encouraging householders to compost more organic waste at home



Acquiring a licence to sell the mulch produced at Myocum Landfill
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