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Methane is quietly being emitted from water around the world

• 6% of anthropogenic greenhouse gas emissions are methane from water.

• Methane emissions from reservoirs are equivalent to one billion tonnes of carbon dioxide



£63bn
£38bn offsets + 
£25bn energy

Serviceable 
Addressable Market

£208bn
£125bn offsets + £83bn energy

Total Addressable Market

Methane emissions from water are a huge wasted opportunity

Carbon offsets

Renewable energy



Hydropower supplies very low carbon energy, similar to wind and solar. 
But hydropower has outliers with high emissions.

Background
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Although most hydropower dams have low emissions, there are outliers

5
M. Ubierna, C. Díez Santos, S. Mercier-Blais (2021). Chapter 5 Water Security and Climate Change: Hydropower Reservoir Greenhouse Gas Emissions.



High emitting hydropower reservoirs are likely to share some characteristics

Harrison, J.A.; Prairie, Y.T.; Mercier-Blais, S.; Soued, C. Year-2020 Global Distribution and Pathways of Reservoir Methane and Carbon Dioxide Emissions According to the Greenhouse Gas from Reservoirs (G res) 
Model. Glob. Biogeochem. Cycles 2021, 35, e2020GB006888

Important criteria including:
• Reservoir age
• Temperature
• Biomass
• Depth
• Size
• Surrounding land use
• Inflow materials



Where is the methane from?
Methane is created at the bottom of the reservoir from the decomposition of organic matter and 
released before and after the dam.



What does the hydropower industry know about methane emissions 
and is there a case to capture and use them?

The research questions

Determine the awareness levels of 
methane emissions from hydropower 
reservoirs1

Assess awareness of methods to measure,
monitor and mitigate methane emissions2

Explore the enablers of methane mitigation3



We surveyed 239 hydropower professionals, 
with experience in 84 countries, about GHG 
emissions from hydropower reservoirs.

Our approach

239 completed online 
survey

89 agreed to 
take part in 
interviews

18 
interviews 
conducted



Are you aware that hydropower 
reservoirs emit greenhouse gases?

Key insights

Which greenhouse gases are you 
aware are emitted by hydropower 
reservoirs?

85% of hydropower stakeholders 
are aware that hydropower 
reservoirs emit GHG emissions.

Two third of respondents are 
aware of either methane (73% of 
respondents) or carbon dioxide (69% 
of respondents) being emitted from 
hydropower reservoirs.



Key insights

In your experience, what proportion of 
hydropower projects are measuring 
greenhouse gas emissions?

<25% of projects measure their emissions.

Measurements are needed to develop insights, 
understand the problem, and enable tools to 
mitigate and reduce these GHG emissions.

Data is always power.
The more emissions data we can collect, 
the more insights and the better our 
understanding of the scale of the impacts.
Then we can develop the best mitigation 
and policies to deal with it.



Key insights

How are GHGs estimated or measured 
at hydropower reservoirs?

There is low awareness of GHG measurement 
initiatives.

If hydropower had accurate measurements, 
we could show how green it is versus other 
energy sources. Without accurate 
measurements, hydropower can get 
a bad rap relative to other energies.

Percentage of survey respondents %



Key insights

What can be done to reduce GHG emissions at hydropower reservoirs?

Strategies to reduce GHG emissions Responses Examples of strategies

Environmental

Technological

Don't know

Social

Financial

Political

155

66

48

4

3

3

Site selection, vegetation management, buffer zones, planning

Adjusting intake level, cover reservoir surface, aeration, operational 
improvements

---

Increasing awareness

Carbon credits

Stricter policies



Key insights

Taking no actions could pose a 
risk to accessing project 
finance and increase 
reputational risk.

Consequences of ignoring greenhouse gas emissions at hydropower dams

We need to implement 
policies or financing criteria 
to force owners and 
financiers to mitigate their 
emissions, even if they don’t 
want to.



Key insights

Reducing methane emissions requires financial incentives, legislation and regulation, 
and more accurate measuring.

Frequency enablers were referenced during interviews

Number of unique references to enablers



Do you think hydropower operators have a 
responsibility to reduce greenhouse emissions?

Key insights

84% of survey respondents think operators 
have a responsibility to reduce GHGs at 
hydropower dams.



Mitigation strategies: 
Avoidance or removal?



Pre and post-impoundment strategies
Existing approaches 

Complimentary to 
methane capture?



Pre and post-impoundment strategies 
Newer ways

High energy input

High energy input, 
challenging to scale

High energy input, 
challenging to scale



Proposed ideas to mitigate methane emissions 

Floating platform

Bambace et al.. (2007). Mitigation and recovery of methane emissions from tropical hydroelectric dams. Fearnside et al. (2009). Methane stocks in tropical hydropower reservoirs as a potential energy 
source.

Intake capturing



Extracting methane from freshwaster for electricity: Lake Kivu, Rwanda

Up to 400 gCh4/m3

Installed capacity of about 20 MW with 
plans for additional 15 MW

[Rwanda] Another 15MW to be extracted from lake Kivu methane gas by June (africabusinesscommunities.com)



Extracting methane from freshwater for drinking water: Spannenburg, Netherlands

Waterbedrijf Vitens Methaanontgassing Locatie Spannenburg on Vimeo

Up to 40 gCh4/m3

Generating 40% of their own energy
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• Processing large volumes of water

• At low methane concentrations

• Net energy positive

• Modular design

• Generate up to 3% additional 
energy for hydropower

Bluemethane is developing technology 
to measure, capture and monetise
methane emissions from water

Capturing methane from water: Bluemethane



Bluemethane technology measures, captures and utilises methane from hydropower reservoirs, creating 
a new source of carbon revenue and energy generation.



Comparison of methods to remove methane from water

Bluemethane
Hydropower

50
> 1 (~3)
5,000

Spannenburg
Groundwater

1

40
500

KivuWatt
Natural Lake

7
> 400
20,000

Water flow (m3/s)

Methane concentration (g/m3)

Installed capacity (kW)

LowHighHighEnergy needed



• Lack of accountability by the industry and 
international organisations

• No incentives or tangible benefits for 
hydropower operators

• Lack of methodological framework for 
methane capture and utilisation technology, 
that allows the verification of emissions 
reduction

• Reducing methane emissions requires 
financial incentives, technology, legislation 
and regulation, and more accurate measuring.

Existing barriers to capturing methane from 
reservoirs



Development of new financial instrument
Reservoir Methane Capture Mechanism

• Climate community has low awareness 
of it and usually focuses only on land 
use.

• Methane capture technologies have not 
yet been mainstreamed and lack proper 
financing mechanisms.

Financial incentive



New financial instrument:
Reservoir Methane Capture Mechanism

Financial incentive

• Unlock investments into methane capture 
technology

• A servitization structure that displaces ownership 
from economic benefits will enable the widespread 
use of the technology.

• Will promote methane capture in the turbined 
waters 

• The facility will include project assessment, project 
design and development, investor engagement, and 
carbon credit generation and trade. 

• The financial instrument will front the costs of 
these structures and be compensated in fixed and 
variable fees, according to the energy generated. 

• To be piloted from H2 2022, Brazil



Legislation and regulation

Countries are increasingly raising regulation to disclose GHG 
emissions and risks due to climate change impacts following the 
global leading recommendations from the Task Force on Climate-
related Financial Disclosures (TCFD)

Net Zero Climate 
Resilient Hydropower 
Initiative promotes a 
commonly agreed 
standardised climate related 
reporting for hydropower 
assets. 

It aims to accelerate climate 
action and mobilise investment 
to hydropower projects that 
demonstrate its contribution 
toward a net zero and climate 
resilient planet.

Source: Open Hydro (2021). Climate related disclosure and the hydropower sector. Open Hydro. United Kingdom



The importance of measuring

Measure

Intelligent platform that 
measures and monitors 
methane to provide a 
financial value for this 
resource.

Capture

Deploy methane 
capturing technologies 
to prevent atmospheric 
methane emissions.

Utilise

Generate a new source 
of bioenergy and income 
from captured methane.

G-Res: a web-based tool for hydropower developers 
and researchers to assess and report the carbon 
footprint of a reservoir (led by the International 
Hydropower Association (IHA) and the UNESCO Chair 
in Global Environmental Change)



The importance of measuring

Measure

Intelligent platform that 
measures and monitors 
methane to provide a 
financial value for this 
resource.



Using captured methane from water – multiple opportunities

Utilise

Generate a new source 
of bioenergy and income 
from captured methane.

• Biogas for power

• Methane pyrolysis for zero-emission hydrogen production

• Methane fuel cells

• Ammonia production

• Flare (and this is still 34 times better than emitting methane 
into atmosphere)



Discussion

To deliver meaningful emissions reductions, responsibility lies 
across the stakeholder value chain, requiring the cooperation 
of financial institutions, industry bodies and hydropower 
owners and operators.

1

The industry may look to methane capture technologies as a 
possible complementary alternative to:
• reduce methane emissions 
• especially where its value as an energy source can be used.
• enable the go-ahead of projects that were stalled due to 

concerns of high GHG emissions

2



Discussion

Given the increased awareness of methane and efforts 
to monitor and mitigate it in other industries, we believe there is a 
case for methane capture from hydropower dams alongside:

• financial incentives – carbon methodology and innovative 
instruments

• Regulation and reporting

• Increased awareness

3



info@bluemethane.com
www.bluemethane.com

Two asks for the audience today. We are looking for 
innovative companies interested in:

1. Measure their methane emissions using our 
streamlined protocol and

2. Participate in a methane capturing pilot



Thank you

info@bluemethane.com
www.bluemethane.com


