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Carbon Emissions (g/kWh)
Last updated 20:00 NZST 26/09/2025

H New Zealand within
reach of a 100% green
power generation

Current C02

A37 g/kWh

2025 Average  September Average
101 g/kWh 68 g/kWh

Renewable Energy Generation
95%
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NZ's Energy System >X< Renewables™

Share of energy consumption by source, New Zealand
¢ 3 Of the top 5 (>50%) ;ﬂeasured as a pen:ent;.lge of primary energy, using the substitution method.
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Other renewables

. Gas is still a critical part of
the NZ electrical grid . Wind

Solar
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.. Will need to look different in the future > Renewables”

- Change is clearly needed to
achieve net zero by 2050 Y

Energy Sector GHG Emissions (actual and required) HlaFous Hong

« This will involve some mix of: <o Actvl
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- Utilising networks we have
that are a reliable and safe 01990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
way to transport energy



Clarus Group of Companies Renewables™

First asn Firstgas owns and operates New Zealand’s gas fransmission network (over 2,500km of pipelines) and
over 4,900km of natural gas distribution networks across the North Island

k 3 Rockgas is New Zealand's largest LPG retailer serving over 142,000 customers from 10 branches and a
r‘OC network of 25 franchises throughout the country

natural gas storage facility

C la rus F I exgas Flexgas owns and operates the Ahuroa gas storage facility located in Taranaki, New Zealand’s only

O e < Firstight Network owns and operates the electricity distribution network in the Gisborne and Wairoa
FIrStllghtnetwork regions of New Zealand
&“’Zf First First Renewables is developing renewable gas and other sustainable energy opportunities. We are

“Zi~Renewables’ providing biogas upgrading and inj:ecﬁon for Ecogas and have entered a joint venture with Harmony
Energy tfo develop and own Tauhei Solar Farm
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How Renewable Gas is made o< Renewables”

~ Livestock Waste

Gas Grid




Biogas Potential in NZ P Renewables”

Gas Transition Plan - Biogas Research Report

Total NZ RNG Potential
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The Ecogas Opportunity Renewables™

({{0 €cogas.co.nz
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The Ecogas Opportunity >X< Renewables™

Lot 2 DP 322324
7744195 Sqm?
89100 Jf
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The Goldilocks Zone /- Renewables”

“INT

Reporoa to Taupo historical gas demand (excluding Broadlands) & estimated excess biomethane
capacity assuming biomethane flow = constant 380 SCMH

o Historical gas flows on
Taupo Lateral — Blue
3000
Biomethane production
2 o between greg lines
g _ i Orange showing times
2 o | 1 - - | BN where supply might
exceed demand — dealt
1000 with by allowing the Tx line
to float between 10-16barg
500 utilising ~5000smc of line
' ! ! ] pack.
0 'I 2 . 1 A N |
1/10/2017 0:00 1/10/2018 0:00 1/10/2019 0:00 1/10/2020 0:00 1/10/2021 0:00 1/10/2022 0

o Total Taupo & Reporoa —— Excess Biogas Flow e Biomethane Flow  seeeeeees Linear (Total Taupo & Reporoa)



Simplified Process Diagram Renewables™
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Facilitating change

Renewables™

Changes to NZS5442 were needed to facilitate putting biomethane into the pipeline network

Characteristics and components Limit Charsclaristios and cony s Limit
Minimum ... 46.0 MJ/m?
Wobbe Index Maximum 52 0 MJ/m?3 Wobbe index Minimum 46.0 MJim?
""""" _ Maximum 52.0 MJim?®
Relative density Maximum ... 0.80 - - -
Relative density Maximum 0.80
Oxygen — for g_as to be transported through Oxygen
medium and low pressure systems For network pressures < 38 barg Maxi 1.0 mol % — Updated
only For network pressures > 38 barg Maximum 0.1 mol % section
— in all other cases -
Hydrogen Maximum 0.1 mol %
Hydrogen Hydrogen sulphide Maximum 5 mg/m?
Hydrogen sul Total sulphur (as S) Maximum 50 mg/m?
Total sulphur {ES S} Water Maximum 65 mg.fm’ \ U pd ated
Water Hydrocarbon dew point temperature Maximum 2°C at 5 MPa section
Total halogens (as Cl) Temperature Minimum 2°C New
Hydrocarbon dewpoint temperature Maximum 40°C biomethane
Temperature NOTE - contaminant
(1) Standard conditions apply for the measurement of all gas properties listed in thi AppendixB - Biomethane requirements
d 'ntham I'ﬂ“]_l ! ormative)
NOTE - e pointfemperature oot _ -
[1) St’a m“diﬁms apﬂy mr Ihe l‘eme“t [)f a" w pmpelﬁ% I-ﬁ'ted in th_B hble exmpt {2} Thﬂ Iimt fnr tﬂhl sulphur wim BnBr mnt miﬁm- ;:.::iii.s}mws the maximum limit values of contaminants that apply to the biomethane at the point of
hydrocarbon dewpoint temperature. {3) The Wobbe index and relative density limits in this specification imply a calorific  rwesi: - adionsspecicatontimits ornon pevleum  -based gses(iomethane]
[2) The limit for total SIJlF'IUr applies after odorant addition. - 465 Mdﬂ'ﬂ‘! Contaminant Gas Quality Initial Sample Test Target Sample Test
(3) ;‘sh(;‘-'mnbe_lnf:; and relative density imits in this specification imply a calorific value range of (4) Suitable test hods are given in A ndix C. Limit Frequency and method Frequency and method
- - ) B} Ammonia 10mg/m3 Note 1 Batch testin Note 2 Batch testir
(4)  The total halogen test is required only for non petroleur-based gases. (5) Oxygen concentrations may be acceptable at up to 1% for pressures above 38 bi [y o e s
(5) Suitable test methods are given in Appendix B. risk review by the network owner, considering the extent of the network affec e preniving
ongoing monitoring systems to measure free water in the network affected. Volatie Organic Note 1 Bateh testing Note 2 Bateh testing
Compounds (VOC):

Toluene
Xylene

188 mg/m3
217 mg/m3

Semi Volatile Organic
Compounds (SVOC):
Limonene

100mg/m3

Note 1 Batch testing

Note 2 Batch testing

Halocarbons
Fluorine
Chlorine

Smg/m3
1.5mg/m3

Note 1 Batch testing

Note 2 Batch testing

Siloxanes

0.23mg Si/m3

Note 1 Batch testing

Note 2 Batch testing
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Economics o< Renewables™

Biogas projects can work because of the
multiple revenue streams:
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- Gate fees from waste - instead of paying
to landfill, waste producers pay to divert.
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Energy Crops
Utility crops likely lower

o
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- Sale of biomethane to the gas grid or
industry

Gas Price ($,GJ)
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- Sale of digestate fertiliser
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- Sale of captured CO;
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And in some cases, heat or power from Biomethane production (PJ/yr)
° °
rQSIdual blogas. Figure 9-2: Price Stack for Biomethane (grey columns indicated the quantities based on the case studies)



Blue Gum Renewable Gas
Project - Business Case

A report for Jemena Gas Networks | June 2024

frontier

economics
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Biomethane production for $15-23 / GJ
Benefit Cost Ratio of 1.5
Energy security

Starts to decarbonise an industry and
gives existing assets life

Commissioned project
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Denmark: Proof of what can be achieved > Renewables”

3 a
“rusmem A 100% green gas grid by 20277 o S
Decline in use of gas, increase in biomethane production What does the future hold?

Cross sector synergies: Increased use of CO,
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Source: Danish Energy Agency

Large scale co-

e bated Decentralized Lot scale digestion +
combined heat combined heat biomethane methanation
and power and power for the grid (CO2+H2=
plant biogas plants CH4)
N
10.000 tons feedstock/plant/year 1.000.000 tons

70ties 80ties 90ties 00s 10s 20ties Near future



Renewable Gas - momentum is building />< Renewables”™

Get connected v
In March 2024, Powerco

announced two projects it is
progressing

on its network in the
Manawatu.

New Christchurch
organics plant gets final
consent

@ TinaLaw | THE PRESS

August 18,2025 0 Commen t(1) ~ Share

Ecogas awarded consent and
commences construction for new
FOGO AD plant in Christchurch
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Challenges 7 Renewables™

G i . New Zealand to fast-track biogas development in the
- Cas quality requirements face of a looming gas crunch

- Feedstock contamination New Zealand has embarked on a whole-of-government approach to unlocking the potential of biogas, to both head
off a looming gas crunch and meet multiple environmental and economic challenges.

- capital investment The country has unveiled its biogas action plan ahead of an anticipated gas crunch and in support of its emissions
reduction targets and commitment to developing acircular economy.

- Supportive policy

NEWS | GAS SUPPLY

- Scale Govt backs biogas, Watts tells sector

- Certification schemes for products
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Thanks and Questions

Part of Clarus?
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