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from damaged Baltic Sea 
pipelines 
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A large disturbance in the sea can be observed off the coast of the Danish island of Bornholm 
Tuesday, Sept. 27, 2022 following a series of unusual leaks on two natural gas pipelines running 
from Russia under the Baltic Sea to Germany have triggered concerns about possible sabotage. 
Danish Prime Minister Mette Frederiksen says she "cannot rule out" sabotage after three leaks 
were detected on Nord Stream 1 and 2. (Danish Defence Command via AP) 

COPENHAGEN, Denmark (AP) — Methane leaking from the damaged 
Nord Stream pipelines is likely to be the biggest burst of the potent 
greenhouse gas on record, by far. 

The Nord Stream pipeline leaks that were pumping huge volumes of 
methane into the Baltic Sea and atmosphere could discharge as much as 

https://apnews.com/article/foreign-policy-sabotage-european-union-79e773da228816c1f6fdeb53211e61e9


five times as much of the potent greenhouse as was released by the Aliso 
Canyon disaster, the largest known terrestrial release of methane in U.S. 
history. It is also the equivalent of one third of Denmark’s total annual 
greenhouse gas emissions, a Danish official warned Wednesday. 

“Whoever ordered this should be prosecuted for war crimes and go to jail,” 
said Rob Jackson, a Stanford University climate scientist. Two scientists 
looked at the official worst case scenario estimates provided by the Danish 
government — 778 million cubic meters of gas — for The Associated Press. 
Jackson and David Hastings, a retired chemical oceanographer in 
Gainesville, Florida each calculated that would be an equivalent of roughly 
half a million metric tons of methane. The Aliso Canyon disaster released 
90-100,000 metric tons. 

Andrew Baxter, a chemical engineer who formerly worked in the offshore 
oil and gas industry, and is now at the environmental group EDF thought 
the Danish estimate was likely too high. He had a more conservative 
estimate. But it was still more than double the Aliso Canyon disaster. 

“That’s one thing that is consistent with these estimates,” he said, “It’s 
catastrophic for the climate.” 

Kristoffer Böttzauw, head of the Danish Energy Agency, said emissions 
from the three leaks on the underwater Nord Stream 1 and 2 pipelines 
correspond to approximately 32% of annual Danish carbon dioxide 
emissions. Danish emissions in 2020 were approximately 45 million tonnes 
of CO2. 

Sabotage was suspected to have caused the leaks, and seismologists said 
Tuesday that explosions rattled the Baltic Sea before they were discovered. 
Some European officials and energy experts have said Russia is likely to 
blame since it directly benefits from higher energy prices and economic 
anxiety across Europe. But others cautioned against pointing fingers until 
investigators are able to determine what happened. 

Methane seen bubbling at the ocean surface was an indication of “a strong 
upward flow,” according to Paul Balcombe, a member of the engineering 



faculty at the department of chemical engineering at Imperial College 
London. 

The loss of pressure in the pipe likely meant a large amount of gas was 
already lost, he said. The impacts of the gas leak are still coming into focus, 
Balcombe said, but are likely to be significant. 

“It would have a very large environmental and climate impact indeed, even 
if it released a fraction of this,” he said. 

Methane is a major contributor to climate change, responsible for a 
significant share of the climate disruption people are already experiencing. 
That is because it is 82.5 times more potent than carbon dioxide at 
absorbing the sun’s heat and warming the Earth. 

Böttzauw, told a press conference that the agency expects the gas to be out 
of the pipes, that run from Russia to Germany, by Sunday. 

“We believe that half the gas is out by now of one of the two pipes,” 
Böttzauw said. “We are talking about a huge spill of several million cubic 
meters of gas.” 

The Danish agency statement added that its calculation was based on 
information from operators Nord Stream AG and Nord Stream 2 AG about 
the content of natural gas in the three pipelines that are leaking. 

The incidents come as the EU struggles to keep a lid on soaring gas and 
electricity prices. 

“As long as there is gas, it dangerous to be there,” Böttzauw said, declining 
to say when experts would be able to go down and see the pipes, which he 
said was made of 12-centimeter (5-inch) thick steel coated with concrete. 
They lie on the seabed between 70 and 90 meters (230 feet and 295 feet) 
deep. 

The leaks all were in international waters. Two were within the Danish 
exclusive economic zone while the third is in the Swedish equivalent. 



Nord Stream gas leaks may be biggest 
ever, with warning of ‘large climate risk’ 
‘Colossal amount’ of leaked methane, twice initial estimates, is 
equivalent to third of Denmark’s annual CO2 emissions or 1.3m cars 

Scientists estimate the leaks could release up to 400,000 tonnes of methane into the 

atmosphere. Photograph: Danish Defence/AFP/Getty


Seascape: the state of our oceans is supported by


About this content

Karen McVeigh and Philip Oltermann 
Wed 28 Sep 2022 18.02 BST


Scientists fear methane erupting from the burst Nord Stream pipelines into the 
Baltic Sea could be one of the worst natural gas leaks ever and pose significant 
climate risks. 

Neither of the two breached Nord Stream pipelines, which run between Russia 
and Germany, was operational, but both contained natural gas. This mostly 
consists of methane – a greenhouse gas that is the biggest cause of climate 
heating after carbon dioxide. 

The extent of the leaks is still unclear but rough estimates by scientists, based 
on the volume of gas reportedly in one of the pipelines, vary between 100,000 
and 350,000 tonnes of methane. 

Jasmin Cooper, a research associate at Imperial College London’s department 
of chemical engineering, said a “lot of uncertainty” surrounded the leak. 

“We know there are three explosions but we don’t know if there are three holes 
in the sides of the pipe or how big the breaks are,” said Cooper. “It’s difficult to 
know how much is reaching the surface. But it is potentially hundreds of 
thousands of tonnes of methane: quite a big volume being pumped into the 
atmosphere.” 
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Nord Stream 2, which was intended to increase the flow of gas from Russia to 
Germany, reportedly contained 300m cubic metres of gas when Berlin halted 
the certification process shortly before Russia invaded Ukraine. 

That volume alone would translate to 200,000 tonnes of methane, Cooper said. 
If it all escaped, it would exceed the 100,000 tonnes of methane vented by 
the Aliso Canyon blowout, the biggest gas leak in US history, which happened in 
California in 2015. Aliso had the warming equivalent of half a million cars. 

“It has the potential to be one of the biggest gas leaks,” said Cooper. “The 
climate risks from the methane leak are quite large. Methane is a potent 
greenhouse gas, 30 times stronger than CO2 over 100 years and more than 80 
times stronger over 20 years.”

Prof Grant Allen, an expert in Earth and environmental science at Manchester 
University, said it was unlikely that natural processes, which convert small 
amounts of methane into carbon dioxide, would be able to absorb much of the 
leak. 

Allen said: “This is a colossal amount of gas, in really large bubbles. If you have 
small sources of gas, nature will help out by digesting the gas. In the Deepwater 
Horizon spill, there was a lot of attenuation of methane by bacteria. 

“My scientific experience is telling me that – with a big blow-up like this – 
methane will not have time to be attenuated by nature. So a significant 
proportion will be vented as methane gas.” 

Unlike an oil spill, gas will not have as polluting an effect on the marine 
environment, Allen said. “But in terms of greenhouse gases, it’s a reckless and 
unnecessary emission to the atmosphere.” 

Germany’s environment agency said there were no containment mechanisms on 
the pipeline, so the entire contents were likely to escape. 

The Danish Energy Agency said on Wednesday that the pipelines contained 
778m cubic metres of natural gas in total – the equivalent of 32% of Danish 
annual CO2 emissions. 
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This is almost twice the volume initially estimated by scientists. This would 
significantly bump up estimates of methane leaked to the atmosphere, from 
200,000 to more than 400,000 tonnes. More than half the gas had left the 
pipes and the remainder is expected be gone by Sunday, the agency said. 

authier, vice-president of measurements at the commercial methane-measuring 
satellite firm GHGSat, said evaluating the total gas volume emitted was 
“challenging”. 

“There is little information on the size of the breach and whether it is still going 
on” Gauthier said. “If it’s a significant enough breach, it would empty itself. 

“It’s safe to say that we’re talking about hundreds of thousands of tonnes of 
methane. In terms of leaks, it’s certainly a very serious one. The catastrophic 
instantaneous nature of this one – I’ve certainly never seen anything like that 
before.” 

In terms of the climate impact, 250,000 tonnes of methane was equivalent to 
the impact of 1.3m cars driven on the road for a year, Gauthier said. 
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Nord Stream rupture 
may mark biggest single 
methane release ever 
recorded, U.N. says 
Reuters 
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A satellite image shows gas from the Nord Stream pipeline 
bubbling up in the water following incidents in the Baltic Sea, in 
this handout picture released September 29, 2022. 
Roscosmos/Handout via REUTERS 

Sept 30 (Reuters) - The ruptures on the Nord Stream natural gas 

pipeline system under the Baltic Sea have led to what is likely the 

biggest single release of climate-damaging methane ever recorded, the 

United Nations Environment Programme said on Friday. 

A huge plume of highly concentrated methane, a greenhouse gas far 

more potent but shorter-lived than carbon dioxide, was detected in an 

analysis this week of satellite imagery by researchers associated with 



UNEP's International Methane Emissions Observatory, or IMEO, the 

organization said. 
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“This is really bad, most likely the largest emission event ever detected," 

Manfredi Caltagirone, head of the IMEO for UNEP, told Reuters. “This is 

not helpful in a moment when we absolutely need to reduce emissions.” 

Researchers at GHGSat, which uses satellites to monitor methane 

emissions, estimated the leak rate from one of four rupture points was 

22,920 kilograms per hour. That is equivalent to burning about 630,000 

pounds of coal every hour, GHGSat said in a statement. 

"This rate is very high, especially considering it's four days following the 

initial breach," the company said. 

The total amount of methane leaking from the Gazprom-

led (GAZP.MM) pipeline system may be higher than from a major leak 

that occurred in December from offshore oil and gas fields in Mexican 

waters of the Gulf of Mexico, which spilled around 100 metric tons of 

methane per hour, Caltagirone said. 

https://www.reuters.com/companies/GAZP.MM


The Gulf of Mexico leak, also viewable from space, ultimately released 

around 40,000 metric tons of methane over 17 days, according to a 

study conducted by the Polytechnic University of Valencia and published 

in the journal Environmental Science & Technology Letters. 

That is the equivalent of burning 1.1 billion pounds of coal, according to 

the U.S. Environmental Protection Agency’s Greenhouse Gas 

Equivalencies Calculator. 

Improved satellite technology has rapidly enhanced the ability of 

scientists to find and analyze greenhouse gas emissions in recent years, 

something some governments hope will help companies detect and 

prevent methane emissions. 

The major leaks that suddenly erupted in the Nord Stream gas pipelines 

that run from Russia to Europe have generated plenty of theories but 

few clear answers about who or what caused the damage. Both Russia 

and the European Union have suggested the ruptures were caused by 

saboteurs. 

Europe and the United States have heaped sanctions on Moscow in 

retaliation for its invasion of Ukraine, raising worries the Kremlin will 

seek to deprive Europe of crucial energy supplies leading into the winter. 

https://www.reuters.com/world/europe/qa-nord-stream-gas-sabotage-whos-being-blamed-why-2022-09-30/
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Caltagirone said, whatever the cause, the damage to the pipeline posed 

a problem beyond energy security. “This is the most wasteful way to 

generate emissions,” he said. 
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Methane leaking from the damaged Nord Stream pipelines is 
likely to be the biggest burst of the potent greenhouse gas on 
record, by far.

The Nord Stream pipeline leaks that were pumping huge 
volumes of methane into the Baltic Sea and atmosphere could 
discharge as much as five times as much of the potent 
greenhouse as was released by the Aliso Canyon disaster, the 
largest known terrestrial release of methane in U.S. history. It 
is also the equivalent of one third of Denmark's total annual 
greenhouse gas emissions, a Danish official warned 
Wednesday.

"Whoever ordered this should be prosecuted for war crimes 
and go to jail," said Rob Jackson, a Stanford University 
climate scientist. Two scientists looked at the official worst 
case scenario estimates provided by the Danish government 
— 778 million cubic meters of gas — for The Associated 
Press. Jackson and David Hastings, a retired chemical 
oceanographer in Gainesville, Florida each calculated that 
would be an equivalent of roughly half a million metric tons 
of methane. The Aliso Canyon disaster released 90-100,000 
metric tons.

Andrew Baxter, a chemical engineer who formerly worked in 
the offshore oil and gas industry, and is now at the 
environmental group EDF thought the Danish estimate was 
likely too high. He had a more conservative estimate. But it 
was still more than double the Aliso Canyon disaster.

https://www.cbsnews.com/news/ukraine-russia-nord-stream-pipeline-likely-deliberate-act-official-says/


"That's one thing that is consistent with these estimates," he 
said. "It's catastrophic for the climate."

Kristoffer Böttzauw, head of the Danish Energy Agency, said 
emissions from the three leaks on the underwater Nord Stream 
1 and 2 pipelines correspond to approximately 32% of annual 
Danish carbon dioxide emissions. Danish emissions in 2020 
were approximately 45 million tonnes of CO2.

Sabotage was suspected to have caused the leaks, and 
seismologists said Tuesday that explosions rattled the Baltic 
Sea before they were discovered. Some European officials and 
energy experts have said Russia is likely to blame since it 
directly benefits from higher energy prices and economic 
anxiety across Europe. But others cautioned against pointing 
fingers until investigators are able to determine what 
happened.

Methane seen bubbling at the ocean surface was an indication 
of "a strong upward flow," according to Paul Balcombe, a 
member of the engineering faculty at the department of 
chemical engineering at Imperial College London.

The loss of pressure in the pipe likely meant a large amount of 
gas was already lost, he said. The impacts of the gas leak are 
still coming into focus, Balcombe said, but are likely to be 
significant.



"It would have a very large environmental and climate impact 
indeed, even if it released a fraction of this," he said.

Methane is a major contributor to climate change, responsible 
for a significant share of the climate disruption people are 
already experiencing. That is because it is 82.5 times more 
potent than carbon dioxide at absorbing the sun's heat and 
warming the Earth.

Böttzauw, told a press conference that the agency expects the 
gas to be out of the pipes, that run from Russia to Germany, 
by Sunday.

"We believe that half the gas is out by now of one of the two 
pipes," Böttzauw said. "We are talking about a huge spill of 
several million cubic meters of gas."

The Danish agency statement added that its calculation was 
based on information from operators Nord Stream AG and 
Nord Stream 2 AG about the content of natural gas in the 
three pipelines that are leaking.

The incidents come as the EU struggles to keep a lid on 
soaring gas and electricity prices.

"As long as there is gas, it dangerous to be there," Böttzauw 
said, declining to say when experts would be able to go down 
and see the pipes, which he said was made of 12-centimeter 
(5-inch) thick steel coated with concrete. They lie on the 



seabed between 70 and 90 meters (230 feet and 295 feet) 
deep.

The leaks all were in international waters. Two were within 
the Danish exclusive economic zone while the third is in the 
Swedish equivalent.
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Nord Stream gas 
'sabotage': who's being 
blamed and why? 
By Joanna Plucinska 
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A gas leak from Nord stream 2 is seen in the Swedish 
economic zone in the Baltic Sea in this picture taken from the 
Swedish Coast Guard aircraft on September 28, 2022. Swedish 
Coast Guard/Handout via TT News Agency/via REUTERS 

WARSAW, Sept 30 (Reuters) - Major leaks that 
suddenly erupted in the Nord Stream gas pipelines 
that run from Russia to Europe under the Baltic 
Sea have generated plenty of theories but few 
clear answers about who or what caused the 
damage. 

Here is what we know and what has been said so 
far: 

WHO IS BEING BLAMED? 
So far, Western governments and officials have 
avoided pointing a finger directly, while Russia has 
blamed the West. 

European Union states say they believe the 
damage was caused by sabotage but have 
stopped short of naming anyone. Fatih Birol, the 
head of the International Energy Agency, said it 



was "very obvious" who was behind it but did not 
say who that was. 

The Kremlin said allegations of Russian 
responsibility were "stupid" and Russian officials 
have said Washington had a motive as it wants to 
sell more liquefied natural gas (LNG) to Europe. 

President Vladimir Putin said on Friday the United 
States and its allies blew up Nord Stream. "The 
sanctions were not enough for the Anglo-Saxons: 
they moved onto sabotage," he said. 

In previous comments, the White House has 
dismissed the accusation that it was responsible. 
U.S. President Joe Biden said on Friday damage 
to Nord Stream was a deliberate act of sabotage. 

https://www.reuters.com/business/energy/iea-birol-very-obvious-who-was-behind-nord-stream-sabotage-2022-09-29/
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https://www.reuters.com/world/biden-says-putins-actions-ukraine-are-sign-hes-struggling-2022-09-30/


European leaders and Moscow say they can not rule out 
sabotage. Map of Nord Stream pipelines and locations of 
reported leaks 

WHY SABOTAGE A PIPELINE? 
German Navy Chief Jan Christian Kaack told 
German daily Die Welt in Monday's edition, the 
day leaks were found although he was apparently 
speaking before that: "Russia has also built up 
considerable capacity underwater. At the bottom of 



the Baltic Sea, but also in the Atlantic, there is 
quite a bit of critical infrastructure like pipelines or 
submarine cables for IT." 

Alongside Nord Stream, a new pipeline has been 
built between gas producing Norway and Poland, 
which has been seeking to end its reliance on 
Russian energy, making the region highly sensitive 
for Europe's energy security. 

"(Russia) can intimidate Europeans through an act 
of sabotage. Because if they're able to blow up 
these pipelines in the Baltic seabed, they could do 
that as well to the new pipeline," said Kristine 
Berzina, senior fellow for security and defence at 
the German Marshall Fund. 

However, if it was an act of sabotage, it has 
damaged pipelines that were built by Kremlin-
controlled Gazprom (GAZP.MM) and its European 
partners at a cost that ran into billions of dollars. 

https://www.reuters.com/companies/GAZP.MM


The damage also means Russia loses an element 
of leverage it still had over Europe, which has 
been racing to find other gas supplies for winter, 
even if the Nord Stream pipelines where not 
pumping gas when the leaks were discovered, 
analysts say. 

Whoever or whatever is to blame, Ukraine may 
also be a beneficiary. Kyiv has long called for 
Europe to halt all purchases of Russian fuel - even 
though some gas still runs to Europe across its 
territory. Disrupting Nord Stream brings Kyiv's call 
for a full Russian fuel embargo closer to reality. 

HOW COULD NORD STREAM HAVE 
BEEN DAMAGED? 
Experts say the scale of the damage and the fact 
that the leaks are far from each other on two 
different pipelines indicate that the act was 
intentional and well-orchestrated. 

Seismologists in Denmark and Sweden said they 
had registered two powerful blasts on Monday in 



the vicinity of the leaks and the explosions were in 
the water, not under the seabed. 

A British defence source told Sky News the attack 
was probably premeditated and detonated from 
afar using underwater mines or other explosives. 

"Something big caused those explosions which 
means ... Russia could do it. In theory, the United 
States could also do it but I don't really see the 
motivation there," Oliver Alexander, an open 
source intelligence analyst, told Reuters. 

The United States had long called for Europe to 
end its reliance on Russian gas, he said, but 
Washington had little obvious motivation to act 
now because Nord Stream was no longer pumping 
gas to Europe at the time the leaks were found, 
although the pipelines had gas under pressure 
inside them. 



"They already succeeded in stopping Nord Stream 
2. It was already dead in the water, it wasn't going 
anywhere," he said. 

Analysts say it is possible the damage was 
inflicted by devices that are available on the 
commercial market but that given the scale and 
precision, it was more likely carried out by an actor 
with access to more sophisticated technology. 

The U.S. news channel CNN, citing three sources, 
reported that European security officials had 
observed Russian navy support ships and 
submarines not far from the sites of the Nord 
Stream leaks. Asked about the report, Kremlin 
spokesman Dmitry Peskov said there had been a 
much larger NATO presence in the area. 

WHAT HAPPENS NEXT? 
At Russia's request, the U.N. Security Council 
meets on Friday to discuss the damage to the 
pipelines, while the Europeans are pressing on 
with their investigations. 

https://www.reuters.com/business/energy/kremlin-says-nord-stream-gas-leaks-look-like-act-terrorism-2022-09-29/


For now, however, more direct fingerpointing 
between Russia and the West could worsen 
tensions that have already spiralled over the war in 
Ukraine, said Marek Swierczynski, a defence 
analyst for Polish think tank Polityka Insight. 
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Nord Stream 1 pipeline 
may use repair 
equipment pool 
Reuters 
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The logo of Nord Stream is seen at the headquarters of Nord 
Stream AG in Zug, Switzerland March 1, 2022. REUTERS/Arnd 
Wiegmann 
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MOSCOW, Sept 29 (Reuters) - Russia's Nord 
Stream 1 gas pipeline may make use of the 
Pipeline Repair and Subsea Intervention (PRSI) 
Pool that provides repair equipment to member 
companies, it said in a statement to Reuters. 

The Europe Union was investigating leaks in the 
Gazprom-led (GAZP.MM) Nord Stream 1 and 2 
pipelines in the Baltic Sea this week and said it 
suspected sabotage. read more 

The PRSI Pool provides pipeline repair equipment 
to its members as part of a cooperative of 
operating companies and includes Norway's 
Equinor (EQNR.OL) and Nord Stream 1 operator 
Nord Stream AG, among others. 

"Nord Stream AG is a member of the PRSI Pool 
and may engage PRSI at a later stage, when the 
repair strategy and solution have been developed," 
Nord Stream AG said in an emailed statement. 

https://www.reuters.com/companies/GAZP.MM
https://www.reuters.com/business/energy/mystery-gas-leaks-hit-major-russian-undersea-gas-pipelines-europe-2022-09-27/
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The Gazprom-led Nord Stream 1, which has an 
annual capacity of 55 billion cubic metres, was 
halted on Aug 31 for what Gazprom said would be 
three days of repair work. Gazprom failed to 
restart flows, however, saying it was unable to 
carry out the required work due to Western 
sanctions imposed on Moscow. 

The operator of Nord Stream 2, which was built 
alongside Nord Stream 1 but has not been 
commissioned, did not immediately reply to a 
Reuters request for comment. 

Sweden's coast guard discovered a fourth gas 
leak on the damaged Nord Stream pipelines this 
week, a spokesperson told the Svenska Dagbladet 
newspaper. read more 

Reporting by Reuters; editing by Jason Neely

• 	 30 September 2022

• 	 Clarification 30 September 2022
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What do Nord Stream 
methane leaks mean for 
climate change?
Researchers are rushing to calculate the greenhouse-
gas emissions resulting from mysterious leaks in 
major gas pipelines that connect Russia to Europe.
• 	 Katharine Sanderson


Gas erupting above the Nord Stream pipelines in the Baltic Sea on 27 
September.Credit: Xinhua/Shutterstock


Since 26 September, mysterious leaks have appeared in 
the underwater Nord Stream gas pipelines — which run 
from Russia to Germany — close to the Danish island of 
Bornholm in the Baltic Sea. Given the tense energy 

https://www.nature.com/articles/d41586-022-03111-x#author-0
https://www.nature.com/articles/d41586-022-00969-9


situation between Russia and the West 
following Russia’s invasion of Ukraine, a real-life 
geopolitical whodunit has ensued, with NATO now 
among those attributing the leaks to sabotage. 
Seismologists picked up data that might help to 
pinpoint the cause of the leaks, and other researchers are 
trying to work out how much methane — a potent 
greenhouse gas — will be released as a result.

Overnight on 26 September, the Nord Stream 2 
pipeline’s operators saw a sudden pressure drop, from 
105 bar (which is 105 times atmospheric pressure) to just 
7 bar. Soon after, a 1-kilometre-wide area of the Baltic 
Sea’s surface was bubbling with the escaping gas.

The Nord Stream 2 pipeline has been shut since Russia 
invaded Ukraine in February, but it is still full of gas, 
which is assumed to be around 90% methane. The drop 
in pressure prompted seismologists to look more closely 
at their data, says Björn Lund at Uppsala University, 
Sweden. The attention on seismology data has made for 
an extraordinary week. “I’ve never experienced 
anything like it,” says Lund, adding that his network 
detected seismic activity at the same time as the leak 
that is consistent with explosions, not earthquakes — 
which have a different seismic fingerprint.

Climate alert

https://www.nature.com/articles/d41586-022-00969-9
https://www.nature.com/articles/d41586-022-01960-0
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The events have also put the climate community on 
alert. When Andrew Baxter, once an engineer in the oil 
and gas industry, now the director of energy transition 
at the Environmental Defense Fund, based in New York 
City, heard about the leak in Nord Stream 2, he 
“switched back into engineering mode” to try to 
quantify the resulting methane release. “I came up with 
a very rough estimate, there are so many variables and 
unknowns here, it’s very difficult to definitively say 
how much methane has made it into the atmosphere,” 
he says.

Baxter estimated that 115,000 tonnes of methane had 
probably been released during the initial sudden 
pressure drop in Nord Stream 2, on the basis of the 
pipe’s dimensions and the water temperature. Per unit 
mass, methane has a much more potent greenhouse 
effect than carbon dioxide — particularly in the short 
term. Baxter says the overall impact of this leak is 
equivalent to the annual carbon emissions from two 
million cars.

“If these numbers end up being confirmed, it would be 
the one of the largest single leaks of natural gas in 
history in a single location,” says Zeke Hausfather, a 
climate scientist at Berkeley Earth, a data-analysis non-
profit organization in California. But he adds that this 



doesn’t fundamentally change the magnitude of global 
emissions.

The event, although huge, accounts for around 0.14% of 
the global annual methane emissions from the oil and 
gas industry, says Mark Davis, chief executive of 
Capterio, a company in London that tracks gas flares 
from industry, but which didn’t detect the vented gas 
because it isn’t burning. He argues that, once the leak 
was discovered, setting it alight could have mitigated 
much of the damage, by converting the methane to 
carbon dioxide. Since the initial pressure drop in Nord 
Stream 2, leaks have also been reported in the Nord 
Stream 1 pipeline, which runs alongside it and is also 
currently not operational.

Satellite measurements

Measuring precisely how much methane has been 
emitted is going to take time. Efforts so far have been 
hampered by the quirks of geography and bad luck. The 
public satellites that environmental observations rely on 
were not facing the right way at the time, says Itziar 
Irakulis-Loitxate at Valencia Polytechnic University, 
Spain, who uses satellite data to measure atmospheric 
methane levels. And the cloud cover common at the 
northern latitudes meant that it was almost impossible 
to get any data. That is on top an inherent challenge in 
monitoring methane over water: water absorbs most of 



the sunlight and masks any signal from methane in a 
spectrometer.

The methane spike was detected from the ground by at 
least one observatory: the Swedish station of the 
European Integrated Carbon Observation System 
project at Hyltemossa.

In the coming days and weeks, scientists will continue 
to try to understand how much methane has been 
released as a result of the leaks. Seismologists might also 
be able to help to determine how the pipes were 
ruptured. By comparing the seismic data they collected 
on the Nord Stream explosions with that from previous 
naval blasts, Lund and his team already suspect TNT.

Lund and his colleagues are scrambling to work out 
from their seismic data exactly how many blasts 
occurred, but he notes that the complex geology of 
Earth’s crust in the region between Denmark and 
Sweden makes it hard. “There’s a very big change in the 
thickness of the crust of the rock material,” he says.
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UPDATES & CORRECTIONS 
• Clarification 30 September 2022: This story has 

been changed slightly to make it clear that Mark 



Davis's comments referred to global annual 
methane emissions from the oil and gas industry.  


