A few Thoughts on GHG / CO2 Emissions
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French Winery - Chateau Pontet-Canet

Shallow Geothermal
67 Probes in four circuits
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(2800 m) .
L Ry
. bali———S &N i 23 vertical probes
Total length of : A S {2200 m)
vertical probes : o ; '
7060 meters

Ay Black circuit ¢ e
. 6 vertical probes & : iR 3 F :f - Red circuit ;
(360 m) s /, s “F 4 5 16 vertical probes ig'

12,32 n"h
: DN 75- 18 mmCE/m

Use of the ground to seasonally balance heating and cooling reducing energy input to the facility
Only carbon iIs associated with the electricity to run the system
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https://drive.google.com/file/d/10eTy2-nHtqas3rRHloSHh2azfeJYpgDk/view?usp=sharing
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Technology choice influences operational emissions

 Ground sourced / geothermal heat pump systems
— Probes or ground fields — no operational carbon emissions
— Ground water aquifer waters — some waters contain gases
* Naturally effervescent waters
* |f kept pressurised using pumps the gas remains dissolved
 Low temperature geothermal
— Water above 30 C (RMA) — some contain gases
* High temperature geothermal
— Steam — gas present — mostly CO,, some CH,

— Two Phase (mixture of steam and liquid water) — gas present
— Geothermal water — If kept as liguid gas stays dissolved
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New Zealand Greenhouse Gas Inventory

 Regularly updated
— most recent report uses data from two years ago

— As per United Nations Framework Convention on
Climate Change reporting requirements

* Most recent IS

— New Zealand Greenhouse Gas Inventory 1990 — 2021
(MfE 2023)

Note Geothermal carbon emissions are
not all recorded In the Inventory

111111111
Te Rarangi Haurehu Kati Mahana a
Aotearoa

New Zealand’s Greenhouse Gas Inventory
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https://environment.govt.nz/publications/new-zealands-greenhouse-gas-inventory-1990-2021/
https://environment.govt.nz/publications/new-zealands-greenhouse-gas-inventory-1990-2021/

Excerpt from page 101

The Oil and natural gas category also includes estimates for emissions from geothermal
operations. While some of the energy from geothermal fields is transformed into electricity,
emissions from geothermal electricity generation are reported in the Fugitive emissions
category because they are not the result of fuel combustion. Geothermal facilities supplying
geothermal fluid for generating electricity or industrial heat are subject to the Climate Change
(Stationary Energy and Industrial Processes) Regulations 2009, and are required to participate
in the NZ ETS. Geothermal sites whose geothermal steam is not used for energy production
have been excluded from the inventory. Operations falling outside the scope of the regulations
are not included in the inventory due to a lack of data, methodology and emission factors.
Besides this, such sites — rather than using high-temperature geothermal steam — use
low-temperature hot water, which does not carry high levels of dissolved gases, and any
emissions are considered insignificant. Naturally occurring sites do not contribute any
anthropogenic emissions.
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Positioning your business in the low carbon world

e Accounted / non-accounted emissions ?

SO0 what are you working on
— How much operational carbon your business emits annually, or

— NZ Inventory (accounted emissions), or
— Emissions Trading Scheme (ETS) emissions.

* |rrespective customers will want to know your overall operational
carbon footprint
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ETS and Geothermal

» Applies to Industrial and Trade premises

» Geothermal steam and two phase are included under the
regulations

— Geothermal fluid kept as liquid water Is excluded
» Default emissions factors are in the regulations

Version
as at 1 January 2023

Climate Change (Stationary Energy and Industrial

Processes) Regulations 2009
(SR 2009/285)

* Fuel type and emissions comparisons on the next slide
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https://www.legislation.govt.nz/regulation/public/2009/0285/latest/versions.aspx
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Comparative Table

Coal (sub-bituminous) | 0.09043

Gas (national average) || 0.05573

Geothermal steam (default) 0.03 2.78 0.01079
Rotorua - two phase 0.0009 0.66 0.00136
Tauhara - two phase 0.0009 1.2 0.00075

Mokal Greenhouse - two phase 0O 1.6 0



Grid Electricity — carbon eguivalent emissions intensity (g/kWh)
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Likely Grid Electricity will have some associated carbon emissions going forward
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Climate Change Commissions Carbon Price Path to 2050
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 Then you will need a consent
 Takes effect 27 July 2023

Just something else to be aware of ....

MfE have promulgated under the RMA (1991)
— A National Policy Statement for GHG Emissions from Industrial Process Heat

— A National Environmental Standard for GHG Emissions from Industrial Process
Heat

Focus Is on reducing fossil fuel use
— Activity restrictions and prohibitions
Scope includes ... iIndoor horticulture activities

If your facilities emit more than 500 tonnes of CO2-e per site per year
(more than what are called a low-emmissions site).
— Need to have resource consent permiting the discharge

— Thatis a fuel burn of Gas 8.9 TJ or for Coal 5.5 TJ / annum
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https://environment.govt.nz/publications/national-direction-for-greenhouse-gas-emissions-from-industrial-process-heat-industry-factsheet/

Horticulture - Austria

/

Id

Frutura, East Styr

Austria

Started using geothermal heat in 2016

26 Hectares
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https://www.ypo.org/2023/05/katrin-hohensinner-haupl-scaling-a-more-sustainable-competitive-family-business-in-austria/
https://www.ypo.org/2023/05/katrin-hohensinner-haupl-scaling-a-more-sustainable-competitive-family-business-in-austria/
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New Zealand Geothermal Association

e Geoheat Action Plan

* Might be interested
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ACTION-PLAN
112022-2023

 GEGHEAT STRATEGY FORAGTEAROANZ -~

GNS Science


https://www.nzgeothermal.org.nz/downloads/2022-23-GEOHEAT_ACTION_PLAN-Spread-with-Bookmarks-1.pdf
https://www.nzgeothermal.org.nz/downloads/2022-23-GEOHEAT_ACTION_PLAN-Spread-with-Bookmarks-1.pdf



