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New Zealand’s Geothermal 
CO2 Trend
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NZ geothermal industry:  Climate 
Change Regulations Update - 
DEFs, UEFs and NCG Reinjection
PRESENTED BY:
Ian Richardson, Innovation & Special Projects, Contact Energy
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Topic 1: CO
2
 emissions capture & reinjection at three geothermal power plants 

in New Zealand

Ngā Tamariki: Project Overview, 
Challenges, Learnings & Results
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Ngā Tamariki Field and Power Station

• 86 MW 4 OEC Units Binary Power Plant commissioned in 2013
• 50 MW OEC5 Unit under construction for 2026 target commissioning
• Fluid supply from 4 production wells; reinjection into 5 reinjection wells
• ~55,000 tonnes CO2e per year including new OEC5 unit
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NCG Reinjection History at Ngā Tamariki 

• First unit (OEC4) NCG reinjection 
commissioned in October 2021

• Second unit (OEC3) NCG reinjection 
commissioned in August 2024

• Total NCG reinjection at ~40% 

OEC 4 NCG 
tie-in

OEC 3 
NCG tie-in

NCG reinjection pipeline 
NCG injection point at 

reinjection line

NCG REINJECTION SYSTEM IN 2024

• A phased approach strategy for NCG reinjection, 
based on key drivers:

• Reduce carbon emissions from geo operations
• Understand NCG solubility and reinjection limits to 

manage plant operational risks
• Study long term effects on reservoir and wells

North Injection Wells
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NCG Reinjection History at Ngā Tamariki 

NCG injection point at 
reinjection line

NCG Reinjection Trial: 
OEC4 NCG reinjection 

Phase 2: Unitised reinjection of all 
OECs – Units 1 to 4, fine tuning
 

Final Phase:
OEC5 addition and unitised injection into the 
reinjection main line

Phase 1: Adding OEC3 into 
OEC4 NCG reinjection 
system

• We have taken a similar phased approach strategy for NCG reinjection from 2025 and beyond
• Our NCG reinjection targets:

• 2025 at >70% of total emissions (33,000 tCO2e/yr) from OEC1-4 units
• 2027 at 80% of total emissions (55,000 tCO2e/yr) from the 5 OEC units
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NCG Reinjection Challenges Gas Breakout Pressure (GBOP) - OPERATIONAL

No NCG reinjection NCG reinjection 
1 x OEC

NCG reinjection 
2 x OECs

% total NCG flow 23% total NCG 43% total NCG 62% total NCG

GBOP 1.8 barg 3.1 barg 4.2 barg

2025 and Beyond:  
• Amount of NCG reinjected at Nga Tamariki will increase using 

both NORTH and SOUTH reinjection wells

• Key issues:  
• South reinjection wells at vacuum or lower WHP
• GBOP varies depending on amount of NCG reinjected (table)
• If GBOP > Injection line pressure to SOUTH 

➔ we anticipate NCG to not fully dissolved in reinjected fluid
➔ risk of gas lock in reinjection wells and affects well          

acceptance        

• Trial completed for NCG reinjection to NORTH and SOUTH 
• Achieved up to 75% NCG reinjection (short term) from all              

4 existing  OEC units
• Fine tuning on-going, considering the addition of OEC5 Reinjection Fluid



PRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATIONPRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATION



PRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATIONPRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATIONPRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATION



PRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATIONPRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATIONPRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATION



PRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATIONPRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATIONPRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATION

NCG Reinjection Key Learnings

NCG injection point at 
reinjection line

• Measured corrosion rates using coupons in 
pipelines considered minimal at rates of:

• 0.0023 mm/yr for 25% NCG reinjection

• 0.0093 mm/yr for 40% NCG reinjection

 

Scale Analysis

o Uniform coating of 
mineral precipitates

o Fe sulfide + Am 
silica, As-Sb sulfide

Corrosion Coupon *corrosion allowance ~3mm• UT thickness monitoring at nine (9) locations 
from injection point to wellhead
> Max wall thickness reduction ~ 1 mm at bends 

downstream of the mixer

> Other locations have minimal thickness reduction

> Camera run showed the line is evenly coated with 
thin scales

UT Monitoring

CORROSION MONITORING
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Summary and Results

NCG injection point at 
reinjection line

EMISSION REDUCTION – NGA TAMARIKI STATION

Current - 2025 Target Notes

40% 80% Half way of the target emission reduction
80% is equivalent to 10% of Mercury’s total emission reduction target

Key Observations at Present

Reinjection Well Performance Lower capacity decline

Production Wells Performance No gas returns observed, scaling risk not currently an issue

Gas locking and solubility Not an issue, operationally manageable at current NCG reinjection/pipeline 
configuration; 
Further confirmation at high NCG reinjection target 

Plant operation and output No impact at present

Corrosion Acceptable, less on the well side, within pipeline corrosion allowance



PRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATION

PRESENTED BY:
Ian Richardson, Innovation & Special Projects, Contact Energy

Topic 1: CO
2
 emissions capture & reinjection at three geothermal power plants 

in New Zealand

Te Huka: Project Overview, 
Challenges, Learnings & Results



PRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATIONPRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATION



PRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATIONPRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATION



PRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATIONPRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATION



PRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATIONPRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATION



PRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATIONPRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATION



PRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATIONPRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATION



PRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATIONPRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATION



PRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATIONPRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATION



PRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATIONPRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATION



PRESENTATION: NEW ZEALAND GEOTHERMAL ASSOCIATION

PRESENTED BY:
Dr Katie McLean Senior Reservoir Engineer, Contact 
Energy, on behalf of Top Energy

Topic 1: CO
2
 emissions capture & reinjection at three geothermal power plants 

in New Zealand
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NZ’s First Zero-Carbon Geothermal Generator
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Ngāwhā represents a 25-year strategic initiative by Top Energy to harness geothermal energy and improve 
economic prosperity in the Far North:

● Ngāwhā Generation Limited (NGL) formed as a wholly-owned subsidiary of Top Energy in 1996.
● Its first power station was commissioned in 1998.
● On 31st December 2020 NGL commissioned its third power station OEC4.
● OEC4 transformed the region into a net exporter of electricity, providing energy independence and the 

flow-on benefits to one of New Zealand’s most socio-economically challenged communities. 

Just one month later, the Climate Change Commission recommended the eventual closure of Ngāwhā’s 
operation to reduce carbon emissions - a huge shock to the company.

● Top Energy responded by launching an ambitious sustainability strategy that would achieve what was 
once thought impossible.

In 2023, NGL became NZ’s first zero carbon geothermal power station operator, providing 57 MW of 
electricity.
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Innovation & Ngāwhā’s Path to 
Decarbonisation
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NGL pioneered innovative technology and methods 
to reinject 100% of non-condensable gases 
extracted during generation.
● Non-Condensable Gas Reinjection (NCGR) 

captures and reinjects greenhouse gases to the 
geothermal reservoir, creating a fully closed 
loop system.

● In 2022, trials began at OEC1 and OEC2 to test 
NCGR. OEC3 and OEC4 followed in 2023.

● In 2024, NGL had become New Zealand’s first 
zero carbon emitting geothermal generator.

● In 2025, NCGR is now part of business as 
usual. 

Avoids 128,000 tons of emissions per year.
The same a removing 30,000 cars off the road.
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Te Hiku o te Ika (The Far North) is Powered By Emission-Free 
Geothermal Energy
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Ngāwhā is a national first with global relevance:

● Recognised by the Environmental Protection Authority with a Unique Emission Factor of zero.
● Reinjecting greenhouse gases has previously been considered a risk not worth taking by experts.
● New Zealand’s climate change policy made it a necessity.
● NGL has shown reinjection can be low-cost, low-risk and transformative. 

From one of New Zealand’s highest-emitting geothermal stations, Ngāwhā is now a leader in sustainable 
geothermal energy, sharing knowledge to support sector-wide decarbonisation.

Ko Ngāwhā he puna hiko toitu.
Ngāwhā serves as the cornerstone of sustainable energy.
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 Submit written questions here
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