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Carbon Zero Initiative’s Submission to the Tasmanian Industrial Process and
Product Use Emissions Reduction and Resilience Plan

As the world continues to phase out fossil fuels and build out clean energy supply chains it will
create huge economic opportunities. Tasmania can secure its role as a low carbon centre of
innovation by decarbonising its heavy industry in step or ahead of other jurisdictions around
Australia and the world.

Whilst Tasmania’s electricity generated on-island is near zero emissions, only about 40% of total
primary energy consumption is met with clean energy, the rest comes from coal, oil and fossil gas.
The result is that Tasmania’s gross per capita emissions are the same as the rest of Australia, ~15
tonnes of CO2-e per person. According to the department of state growth, emissions for the energy
sector in 2021 were 3,630,000 tonnes of CO2 per annum comprising’:

e 1,750,000 tonnes for transport (20% of the state’s total)
e 1,740,000 tonnes for direct combustion (20% of the total)
e 130,000 tonnes for electricity generation. (2% of the total)

Adjacent to this were 1,560,000 tonnes of CO2 from heavy industrial processes. (18% of Tasmania’s
total). According to the University of Tasmania, our industrial emissions per person are some of the
highest in Australia. Even in ‘clean green’ Tasmania there is still work to do to transition the
economy to a carbon zero economy. Tasmania needs to rapidly phase out fossil fuels across its
economy to do its part to address global heating.

The good news is this presents Tasmania with many opportunities to develop skills and knowledge
for a low emissions world and create high value, long term employment which brings economic
and social benefits.

! As an aside, AEMO reports Tasmania’s emissions from electricity at ~1,400,000 tonnes in 2021. This significant
discrepancy results from the Department of State Growth using an accounting methodology that shifs emissions

from electricity imported to the point of generation (Victoria).
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Industrial Greenhouse Gas Emissions in Tasmania

Tasmania has six very large industrial sites that report to the federal government’s safeguard
mechanism, administered by the Clean Energy Authority. The safeguard mechanism sets a falling
emissions target of approximately 5% per year for over 200 of the largest emitting facilities in the
country. The Tasmanian sites reporting to the safeguard mechanism are:

Cement Australia’s Railton Cement Works

Liberty Steel’s Bell Bay Ferromanganese Smelter

Rio Tinto’s Bell Bay Aluminium Smelter

Norske Skog’s Boyer Paper Mill

Grange Resources Port Latta Iron Ore Pelletising Facility
Grange Resources Savage River Iron Ore Mine.

In addition to these large industrial energy users and emitters, (also called major industrials) there
are about 20 smaller sites which use commercial quantities of fossil gas. A few of these sites are
likely to produce emissions which fall into the Industrial Process and Product Use (IPPU) category,
but Carbon Zero Initiative does not have sufficient data to comment on these sites individually.

In order to prepare its submissions to Tasmania’s Energy and IPPU Emissions Reduction and
Resilience Plans, Carbon Zero Initiative conducted a desktop survey of the facilities including their
public emissions data and stated options for decarbonisation.

Cement Australia’s Railton Cement Works

Cement Australia at Railton is Tasmania’s single largest emitting facility, according to the safeguard
mechanism data it emitted 1,118,359 t-CO2-e in 2021. Carbon Zero Initiative estimated that at least
66% of the facility's emissions are classified as process emissions. This is about 12.5% of
Tasmania’s total emissions according to the Department of State Growth’s inventory.

The Cement Works at Railton produce approximately 1.4 million tonnes of cement per year and
have around 400 employees including contractors. Fossil fuel use and emissions were estimated
using the National Greenhouse Accounts and Australian Cement Federation average values. Unlike
other data in this submission, there is a high degree of uncertainty in the estimates below for
Cement Australia’s Railton Cement Works, as no public facility level data was found for the site.

The estimate is that Railton consumes roughly 3 million gigajoules of energy from coal per year. In
doing so it produces 357,000 tonnes of t-CO2-e per year (approximately 100,000 tonnes of coal).
The rest of its roughly 715,000 t-CO2-e are process emissions released from calcination - emissions
from converting limestone to lime at very high temperatures.
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Calcination requires high-temperature heat, around 1,450°C, which limits economical
decarbonisation options. However, Cement Australia recently announced plans to increase the
share of co-fired biomass and waste in its furnaces from 15% to 50%, supported by
Commonwealth funding. This move will mean a reduction in coal use from ~3,800 TJ to ~2,200 TJ
per year by 2026, and a fall in emissions from 357,000 t-CO2-e to approximately 198,000 t-CO2-e.

Liberty Steel’s Bell Bay Ferromanganese Smelter

Liberty Steel’s Bell Bay emitted 393,363 t-co2-e in 2021 (scope 1), according to the safeguard
mechanism data. Based on the available public data, Carbon Zero Initiative estimated that about
85% of the facility's emissions are classified as process emissions. The Liberty Bell Bay plant
produces 150,000 tonnes of ferro-manganese and 120,000 tonnes of silica-manganese per year,
both used in GFG Alliance’s vertically integrated steel production operations across Australia and
around the world. The bell bay site employs approximately 150 people.

Based on Liberty’s published data, Carbon Zero Initiative estimates that its Bell Bay facility
consumes approximately 779,000 MWh of electricity, approximately 3.218 million gigajoules of
energy from coal and 51,000 gigajoules of natural gas.

Liberty Steel has a group level target of net zero by 2030. The report signals an intention to replace
natural gas with green hydrogen. However it is silent on decarbonising the ferro-manganese
operations at Bell Bay whose primary emissions appear to be from coking coal used as a high
temperature heat source and reductant in the ferro-manganese production process.

Rio Tinto’s Bell Bay Aluminium Smelter

Rio Tinto’s Bell Bay Aluminium Smelter emitted 354,165 in 2021 (Scope 1), according to the
safeguard mechanism data. Based on the available public data, Carbon Zero Initiative estimated at
least 66% of the facility's emissions are classified as process emissions. The Bell Bay Aluminium
smelter produces 186,000 tonnes of Aluminium per year and employs 533 full time equivalent
employees and contractors. According to public data releases, it consumes 2,750 GWh of electricity
(about 25% of Tasmania’s generated electricity), 1.15 million gigajoules of energy from fossil gas
and equivalent to 965,000 gigajoules from other sources including coal and diesel oil .

Based on the company’s facility data, Carbon Zero Initiative estimated the site produces between
354,165 - 377,175 tonnes of t-CO2-e directly onsite (Scope 1) and a further 467,771 tonnes of tCO2-e
from electricity consumed (Scope 2).

In their 2022 Sustainable Development Report, Bell Bay Aluminium states its intention to phase out
fossil gas and other fossil fuels at the plant in favour of green hydrogen and Electric Vehicles from
2025, and replace carbon anodes with non-degrading anodes from 2030.
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Aluminium smelting currently requires carbon-based anodes to remove oxygen from alumina,
creating significant CO2-e emissions in the process (~251,000 t-CO2e in process emissions). Bell
Bay’s owners, Rio Tinto Aluminium, have set a 2050 net-zero target, including process emissions.

To meet this target Rio Tinto have developed the ELYSIS technology, which uses a non-sacrificial
anode, eliminating CO2-e emissions in the smelting process. A smelter fitted with the ELYSIS
technology and supplied with renewable energy will produce aluminium metal with emissions
80%-100% less than the current global average. No timeline has been set for the global roll-out of
this technology, which is currently being trialled in Canada at a commercial scale.

Norske Skog’s Boyer Paper Mill

Norske Skog’s Boyer Paper Mill emitted 183,056 t-CO2-e in 2021 (scope 1), according to safeguard
mechanism data. The facility produced 261,000 tonnes of paper products annually and employs
approximately 300 Tasmanians. Carbon Zero Initiative estimates it consumes approximately 2.32
million gigajoules of energy from coal per year (~60,000 tonnes of coal). In addition the facility uses
approximately 700 GWh of electricity.

The emissions from this site are likely to be in the IPPU sector as Norske Skog burns coal to
produce steam which is then used as a heat source at multiple stages throughout the paper
manufacturing process. Norske Skog began importing coal from interstate in the last few years, as
local suppliers could no longer meet the site’s requirements.

Norske Skog have signalled a desire to switch from using coal in their boilers to electricity in
coming years. At present, the major impediment to this move appears to be a lack of available
generation capacity. In 2022 Norske Skog was funded to produce a feasibility study on their
proposed boiler replacement. Given the relatively low temperatures required to produce steam,
the most likely replacement would be a high-temperature heat-pump or electrical resistance boiler,
or a combination of both. A biomass fed boiler using waste from the company’s operations is also
feasible.

Grange Savage River Magnetite Mine and Port Latta Iron Ore Pelletising Facility

Grange Resources operates the Savage River Mine which provides feedstock for its Port Latta Iron
Ore Pelletising Facility. According to the safeguard mechanism data, the pelletising facility emitted
125,949 t-CO2-e in 2021 and the mine emitted 124,395 t-CO2-¢, in 2021. The majority of emissions
from the mine are likely to be classified as energy sector, whilst the majority of the pelletising
facility emissions are likely to be classified as industrial sector emissions.

Together these two sites produce approximately 2.5 million tonnes of iron ore pellets and have
approximately 400 employees and contractors.
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According to various public data, the pellet plant consumes 1.9 million gigajoules of fossil gas and
an unquantified amount of anthracite (coal) used as a reductant. At the Savage river mine, the
company is estimated to use 1.58 million gigajoules of liquid fuels (diesel oil) per year.

Grange Resources has committed to eliminate coal use by 2025, and reduce emissions by 50% by
2030, and targets net-zero emissions (Scope 1 and 2) by 2035. The company announced plans to
replace this coal consumption entirely with fossil gas in the next two years, supported by
Commonwealth funding.

Electrification of Industrial Process and Produce Use in Tasmania

Noting company statements and based on our analysis, Carbon Zero Initiative considers that the
following industrial emissions can be phased out using electrification, as their heat application is
below 400°C:

e Norske Skog’s Boyer Paper Mill

However in order to do so, the company must be able to access reliable and affordable electricity
to power the new boiler. The facility’s electricity consumption is estimated to double in the event it
decarbonises using some combination of an electric boiler and high temperature heat pump.

Decarbonisation of High Temperature Heat in Tasmania

Both coal and fossil gas can create high temperature heat over 400°C, and act as a reductant. The
heat excites and can strip away oxygen atoms from a target substance, emitting them to the
atmosphere, most commonly in combination with carbon (C02) and nitrogen (NOx).

Therefore in order to decarbonise these fossil fuel users, an alternative energy source must be
found that can serve as a reductant; or a separate carbon neutral reductant must be added
(biomass).

Green hydrogen can serve as a reductant for high temperature applications up to around 1,350°C
without producing significant greenhouse gas emissions, other than water vapour. Beyond this
temperature, the flame begins to emit nitrogen oxides in current burner configurations.

Hydrogen gas is itself a potent greenhouse gas, so it must be carefully stored and transported in
order to prevent fugitive emissions.

Green Hydrogen is energy intensive to make, and at current conversion efficiencies it is unlikely to
be economically viable to transport, other than over relatively short distances in a pipeline or by
electric vehicle.
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Noting company statements and based on our analysis, Carbon Zero Initiative considers that the
following industrial emissions can be phased out using green hydrogen, as their heat application is
close to or below 1,350°C:

e Liberty Steel’s Bell Bay Ferromanganese Smelter
e Rio Tinto’s Bell Bay Aluminium Smelter
e Grange Resources Port Latta Iron Ore Pelletising Facility

Pending funding, using the Australian Energy Market Operators Integrated System Plan as a
baseline, Carbon Zero Initiative can calculate the amount of energy from renewable sources
required to produce green hydrogen to supply these facilities.

Noting the commitments announced earlier in 2024, Cement Australia’s Railton facility remains the
largest challenge for reducing Tasmanian emissions in the IPPU sector. Whilst technology has a
role to play, a significant portion of the facility’s emissions - up to two thirds - is from process
emissions resulting from calcination. In a 2022 VDZ report commissioned by the Cement Industry,
the following options were identified for cement production to reduce emissions. The options
closely resemble other plans produced internationally and listed here in order of deployability:

zero emissions electricity & transport -14%
efficiency in construction -21%

efficient cements -7%

hydrogen -6%

innovation -13%

accounting and Carbon Capture and Storage -39%.

Whilst both parent companies of the Cement Australia Group have 40% reduction targets by 2030
and net zero by 2050, Cement Australia does not appear to have replicated these pledges on its
website or elsewhere (other than on a page on the QLD State Government’s website).

Carbon Zero Initiative hopes this submission can help inform the writing of the Tasmanian Industry
Process Product Use Emissions Reduction and Resilience Plan, 2024; and the general public on
Tasmania’s emissions and energy use from the sector.

If you have any questions, please contact Carbon Zero Initiative by email or via our website.

Sincerely
Jack Redpath
Principal

Carbon Zero Initiative

Lvl 5,24 Davey Street, Hobart, TAS 7000
w:carbonzero.org.au
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