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THE INVESTIGATIVE DESK

Dear reader,

This dossier is the result of a five months-long collaboration of five European
journalists. Together, they investigated the transportation of ammonia via rail, in
Belgium, France, Germany and The Netherlands. Ammonia is a toxic chemical.
It is used for fertiliser prodction but will also be used in great volumes as a
carrier of hydrogen, which is expected to play a key role in the energy
transition.

The five journalists participated in the Environmental Investigative Teaching
Lab, an international training programme created by The Investigative Desk,
with funding from JournalismFund Europe.

Their stories describe the environmental risks of transporting ammonia in
France; local opposition to the building of ammonia storage tanks in the
Rotterdam harbour; the increase of ammonia transports on a Belgian railway
line that lacks basic safety equipment; and the challenges of building an
expensive ammonia-based hydrogen infrastructure in The Netherlands and
Germany. The team also found out that European countries are importing large
quantities of Russian fertiliser, produced with cheap Russian gas - thus
circumventing the EU-sanctions against direct Russian gas imports.

Best regards,

Marcel Metze
editor-in-chief and director
December 2025
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Ammonia

As Europe Bets on Hydrogen, Safety Fears Loom

By Anik See

Hydrogen is heralded as a promising clean fuel. The cheapest and easiest
way to transport it is by using ammonia as a carrier. The infrastructure for
the distribution of ammonia by water and rail is already in place. But
trains carrying ammonia often run through densely populated areas.
Should the hydrogen economy start booming, ammonia rail transports
will increase hugely. So will the risks, found an international team of
investigative journalists, coached by The Investigative Desk.

In the "Eauditorium" at Rotterdam’s zoo, more than two hundred attendees of
an ammonia conference are taking part in an "energizer". They’re introducing
themselves to each other and asking questions, their voices far stronger than
moderator Bob Wind's microphone. After a couple of minutes, he instructs them
to sit down and the room quietens. In the background, groups of school children
shriek as they pass through a glass tunnel as sharks and rays dart and glide
overhead. Wind officially opens the NH3 Event Europe conference. "Let's have
ammonia fun together!" he says energetically.

Itis 5 June 2025. The conference, now in its 8th year, brings together people in
the clean energy and ammonia industries for two days to network, present and
problem-solve. Ammonia is set to play a large role in the EU's transition to
areen hydrogen. Why ammonia? As a 'hydrogen carrier', it can be broken
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down, or 'cracked', to release hydrogen, and is easier and more energy-efficient
to transport than hydrogen itself. The infrastructure for transporting it by water
and rail is already in place and investment risks are low.

But despite the enthusiasm in the Eauditorium, there's frustration. Not even an
hour into the two-day conference, the industry woman sitting next to me is
sighing and groaning with the presentation of each new slide. She is bored.
Bored with the forecasts, bored with what hasn't happened yet: there have
been plenty of initial investments on the supply side - in Rotterdam harbour,
one ammonia terminal already exists and five more are planned - but the
demand simply isn’t there yet, in part because governments have been hesitant
to adopt ammonia as a viable option.

"The goal is hydrogen but the transition to it starts with ammonia," VOTOB
(Association of Dutch Tank Storage Companies) director Willem-Henk
Streekstra tells the audience. "It's a tieover until the system is in place, and
imports are necessary to fill the gap. But that makes Europe vulnerable, so
politicians are hesitant."

A question hangs over the conference: what do we need to do to get this
market going? What role will government play? Are we over-thinking safety and
security at the expense of sustainability?

From Fertilizer to Fuel
In 2021, ammonia manufacturers in Germany, Belgium and the Netherlands
were mostly making fertilizer.

Then Russia invaded Ukraine.

Within two weeks, the European Commission had issued a first proposal to
phase out the EU's dependency on Russian oil and gas, partially replacing
them with alternatives, including hydrogen and ammonia, as quickly as
possible.

Gas prices skyrocketed. Since then, virtually all ammonia producers in
Germany, Belgium and The Netherlands have stopped producing their own
because of high energy costs. Instead, they’re switching to importing from other
parts of the world, such as the U.S. and the Middle East. In June of 2022,
Dutch producer OCI announced that it would triple the capacity of its existing
ammonia terminal in Rotterdam harbour in anticipation of an increase in
imported ammonia, with another tripling in a second phase. That same month,
in response to the war in Ukraine, the Dutch Minister of Climate and Energy
released a plan with increased hydrogen ambitions and research into hydrogen
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announced a joint feasibility study for an ammonia cracker in Rotterdam
harbour. But since then, progress on the government side has ground to a halt.

Transport Challenges

Industry is betting on large import terminals - several in Rotterdam harbour
alone, plus several more in Antwerp. With that comes the scaling up of cross-
border transportation infrastructure to Germany: most of the imported ammonia
needs to get from those terminals in Rotterdam and Antwerpen to Germany’s
industrial Ruhr area. With no pipeline in sight, the options are via water and rail.
But at the moment there are few ships available that could accommodate an
increase in ammonia - they need to be built. Rail? The Dutch government has
discouraged the transportation of ammonia by train since 2004 due to safety
issues. An ammonia leak in a heavily populated area could cause a toxic
vapour cloud and preventable deaths.

"The danger of ammonia is recognized and the most strict requirement applies
for the transport of this gas," says Jochen Conrad, Head Dangerous Goods at
OTIF (Intergovernmental Organisation for International Carriage by Rail), which
creates international regulations for the transportation of substances such as
toxic and flammable gases. But Dutch safety measures are much higher than
OTIF's regulations, and thus higher than those in Germany and Belgium, in part
because the rail lines that carry dangerous goods run through major Dutch
cities. The Betuweroute - a rail line from Rotterdam harbour to the German
border - was specifically built for the transportation of dangerous goods -
including ammonia - deliberately avoiding heavily populated areas. But
companies prefer to use the Brabantroute, which travels through the centres of
large cities such as Dordrecht, Breda, Tilburg and Eindhoven because it is
cheaper.

"The more you transport, the greater the risk"

On Christmas Day in 2022, a train derailed in Pirot, Serbia, leaking 20 tonnes of
ammonia and sending a poisonous cloud over the city of 60,000 people. 15
people were hospitalized, 56 sought medical help and residents were ordered
to stay inside. The cloud caused nine auto accidents, resulting in two deaths.
As of June 2025, OTIF had yet to receive a final accident report from Serbia on
the incident.

Although there has never been a deadly train accident in the Netherlands
involving ammonia, as demand increases, so will transport via rail. "The more
you transport, the greater the risk," says Rene Peters, Business Director
Energy Infrastructure at TNO. "At the moment, policy doesn't allow for large-
scale train transportation of ammonia to Germany." In a white paper on how to
prepare for the energy transition published a month before the accident in



Serbia, Vincent van der Vlies, advisor on safety issues at consulting firm
Berenschot, noted that ammonia had not been taken in then recent studies
performed by the Dutch federal safety agency (ILT) and that the energy
transition had only been mentioned once.

In another report issued a couple of months later, van der Vlies and the authors
predicted that large volumes of ammonia imported into the Netherlands,
primarily for export to Germany, would potentially exceed the current capacity
of the Dutch transport infrastructure. It discussed the potential for ammonia
pipelines, but stated that transport of ammonia by ship and rail would be
necessary to bridge the period of time needed to construct a pipeline. “We are
talking about megatons that will be transported by thousands of ships and tens
of thousands of railcars,” he said. By comparison, the current transport of
ammonia involves some 2,000 railcars and 250 ship transports per year. But
the lack of ships able to carry ammonia and low water levels in the rivers as a
result of climate change could be a problem too, says van der Vlies. So a large
portion of the additional ammonia would need to be transported by rail.

Pipeline Prospects

Another option is a pipeline, and the building of one - the Delta Rhine Corridor
(DRC) - has already started: a 270 km-long multipurpose pipeline linking
Rotterdam harbour to the industrial Ruhrgebiet in Germany. But progress has
been slow. In October of 2023, caretaker minister of Climate and Energy Rob
Jetten postponed the completion date of the DRC to the end of 2028. Plans
were for four pipelines: hydrogen, CO2, ammonia and high voltage cables. In
November 2024 the cabinet stated their preference for the transport of
ammonia via pipeline but two weeks later postponed completion of the pipeline
again, to 2032, and decided to limit the scope of the DRC to hydrogen and
CO2. The reason? Unacceptable delays on the Dutch side of the project, about
which ministers in Germany had expressed concerns - and uncertainty as to
how big the demand for ammonia is going to be.

"The government is quite reluctant," says Rene Peters. "It has said that if the
industry really wants to bring ammonia further to Germany, then they will have
to facilitate that themselves via pipelines... And the industry at the moment does
not yet see enough business case to do that themselves."

"Two, three years ago, all the harbours had the biggest plans, because they
didn't want to miss the boat and it was so important and going to be so big...
The sky was the limit. Really." explains van der Vlies. But a lot has changed in
that time, and the promise hasn't panned out yet. "The transport and storage
companies say 'we only have a business case when there is a customer who
says we want to transport a lot of ammonia from the Netherlands to Germany.
Before then we are not goina to build a terminal.' But they can't transport it,



because there is no terminal where they can store it. And customers in
Germany say 'Well, we don't yet know exactly how much we want to have, and
what we want to have - ammonia or hydrogen?' On top of that, the prices have
gone up quite a bit which also put off a lot of investment decisions. So at the
moment things are quite delayed."

A paper recently published by the Dutch environmental agency Planbureau
voor de Leefomgeving was critical of the government's lack of urgency in its
decision-making. "It is not certain that the Delta Rhine Corridor from Rotterdam
to Limburg and Germany will contain an ammonia pipeline at all," it said, "so it
cannot be ruled out that transport by rail or road will be less temporary than
suggested in the cabinet vision.”

Public Perception on Safety Scores Low

At the conference there is talk about framing ammonia as "green,
environmental". Monique Berrevoets-Steenbakker, strategic safety advisor at
Antea, an engineering and consulting firm, says that of all potential fuels, the
public perception of ammonia scores the lowest on safety by far. But what
happened in Serbia is not the scenario most people imagined: "before the
accident people would have thought it would be much worse than it actually
was," she says. Some in the audience nod, others look unconvinced.

Public perception on the safety of ammonia is a problem, says Berrevoets-
Steenbakker. "We have to move forward, but a fear of ammonia is holding us
back,". She reminds the audience that climate change costs $16 million USD
per hour, and that we need to weigh the (social) costs of indecision. "Ammonia
is the only hydrogen carrier that's feasible at the moment," she says.

The safety framework for transporting ammonia by pipeline continues to be
investigated. Despite its messaging of a cautious approach to ammonia, the
Dutch Ministry of Infrastructure and Water is proposing to get rid of limits on the
transportation of dangerous goods - including ammonia - by rail, stating
"international regulations provide very high standards to monitor safety... [the
Dutch] rail system is among the safest in Europe and there is no reason to
assume that discontinuing the [limits] will affect this." The mixed messages
provide little clarity in a time when that is desperately needed.

“Alignment in government simply isn't there”

Tom Smeenk, Executive Vice President of Growth at energy infrastructure
company VTTI, sits at a long, high table in a co-sharing space in Amsterdam.
Based in London, he is back for a few days for some meetings. VTTI's Project
Amplifhy aims to build ammonia storage and crackers in the harbours of
Rotterdam and Antwerp. "Basically, it's real estate, and Rotterdam harbour is
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Ammonia crackers would eliminate the need for rail transport, as the ammonia
would be 'cracked' into hydrogen in the harbour, and the hydrogen then
transported to Germany via the DRC pipeline. But even he and VTTI are
frustrated by a lack of consistency in Dutch government policy. "Those
investments are around one billion euros. Our shareholders can't rethink their
commitment if, after one year, the government changes policy." Potential
customers won't commit either if the government policy isn't clear.

The process itself is long-term. VTTI has spent the last three years doing
feasibility studies and launching an open season to gauge interest and potential
capacity of the crackers. By the early 2027 they expect to make a decision on
whether there's a market to go ahead. If so, it will take another three years to
build the storage tanks and crackers. But often, alignment in government simply
isn't there enough to be ready when European green policies have to be
implemented in 2030." The authorities, the customers, the environment where
that facility is being built, the port authorities, everybody has to say yes. Nobody
can say no. That's the most difficult thing," says Smeenk. "And because of that,
things take a long time." He sighs.

"Ultimately, what do you want? You want the energy transition. You know you
need imports for the energy transition because they're up to twice as cheap as
producing locally. And you know that as a hydrogen carrier ammonia is the
cheapest and most available now. So if you want it by 2030, ammonia is
actually the only significant solution for that." Smeenk pauses and looks out of
the window. "l think the industry and the government can be aligned," he says,
"as long as the government is clear and consistent in what it wants."

Policy Paralysis

"The green energy system is more complicated than the oil system we've built
over the last 50 years," says Streekstra. "We've been too optimistic.
Policymakers aren't entrepreneurs." At the same time, no one at the conference
is talking about taking it upon themselves to build the ammonia pipeline. Policy
makers appeared to be absent.

One thing that hasn't helped with the pace of progress is a continual change of
governments in all three countries. The Dutch government fell in July of 2023
and took 360 days to form a new coalition, which fell again less than a year
later. Elections are scheduled for the end of October, and then another coalition
needs to be formed. Germany and Belgium have had a change in government
as well (Belgium's took eight months to form, Germany's six), and Germany’s
new government appears to have less attention for sustainability than its
previous cabinet. Two days before the conference, a month into governing, it



decided to scrap the idea of hydrogen-powered power stations, choosing to go
the new route of methane instead. "Brussels is very clear in what it wants,"
says Tom Smeenk. "But we're also dependent on what each member state
wants. In infrastructure, you need that security for the next 20 years. Don't go
changing your mind again a year later. The continuous change in policy is just
causing delay... If all of you want it, stick to your plan."

Because policy is lacking and green hydrogen is still too expensive, all of this
delay has another consequence, says Smeenk: a pivot back to fossil fuels,
jeopardizing the EU's 2030 climate goals. "A few months ago CERAweek took
place - the world's most important energy conference. Three years ago,
everyone was talking about hydrogen. And this year, everyone was talking
about oil and gas."

A Race Against Time

Later, in the Shark Room, a French woman, here to talk about electrolysis,
compares the impasse to nuclear power in France: everyone agrees that it's
the cleanest form of energy, but they don't want it where they live.

We're standing at a window looking into the tank as a large black grouper, as
long as we are tall, drifts past, its permanent frown etching disapproval. A giant
sea turtle swims calmly towards us, oblivious to the graphs and numbers, the
diligently put together Powerpoints and the enthusiasm and frustration playing
out in the room on the other side of the glass. "Oh, she's beautiful, isn't she?"
says the French woman. The turtle glides innocently past, pushing gracefully
away from us in a large, wide arc. She sighs. "If we don't figure this out soon, a
zoo may one day be the only place to see one."
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Russian Gas in Our Croissants

By Cornelia Eisenach, published in Republik.ch

The EU is importing more and more ammonia-based fertiliser from
Russia, an international team of journalists, coached by The Investigative
Desk, found. In doing so, it is giving the Kremlin leader power over our
food. And since ammonia is also a carrier of hydrogen, he may also gain
power over this future energy source. A Swiss-based company plays a
central role in these imports.

When you bite into your morning croissant and wonder where it actually comes
from, you might picture golden wheat fields. Certainly not Russian gas fields.
Yet that is exactly what is needed to grow the heat for your breakfast pastry.

Natural gas is the raw material for “perhaps the most important invention that
most people have never heard of,”_as Bill Gates once put it: the Haber-Bosch
process. This process combines elements from two opposing worlds — much
like fusion cuisine combines_sushi and burritos: nitrogen from the air and
hydrogen from natural gas. The process takes place in a high-pressure furnace
at temperatures of several hundred degrees, creating ammonia. And this is
what the industry uses to make nitrogen fertiliser.

Artificial nitrogen fertiliser ensures that grain contains more valuable protein
and produces higher yields. Today, a one-hectare cornfield no longer yields
1,500 kilograms, as it did just under 100 years ago, but 10,000 kilograms.

Scientists estimate that about half of the world's population is dependent on
artificial fertilisers for its survival. Without them, the population growth of the last
century would not have been possible and millions of people would have
starved to death.

And now we are so dependent on this substance that it determines not only our
survival, but also war and peace.

Russia ranks first in the world in fertiliser sales. AlImost 17 percent of all global
exports came from Russia in 2024. Since the beginning of the invasion of
Ukraine, they have been increasing. Fertiliser sales are funding Putin's war
chest. Russia sells to the EU.

Such fertiliser imports are indirect gas imports. Up to 80 percent of fertiliser’s
production cost comes from natural gas, which has been particularly expensive
in the EU since the Russia-Ukraine war. In Russia, it is five times cheaper. This
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means that Russian fertiliser is also cheaper than that produced by European
manufacturers.

Though the EU has been trying to reduce their dependence on Russian gas
since the start of the Russia-Ukraine war in 2022, a trend is emerging: while
gas imports into the EU are declining, fertiliser imports are rising.

In 2023, 25 percent of the main fertilisers used by farmers in the EU - valuing
1.3 billion euros - came from Russia. This is “direct financing of the war against
Ukraine,” the EU Commission said.

Geopolitics is an important ingredient in your morning croissant: The EU
believes that Russia could use Europe's dependence on cheap Russian
fertiliser to exert pressure. This could even “jeopardize the Union's food
security,” the EU Commission wrote in a legislative proposal.

Based on this proposal, the EU imposed additional tariffs on fertiliser from

Russia. These have been in force since July 1, 2025. Over the next three
years, they are set to rise from approximately 40 to around 400 euros per ton,
with the aim of virtually eliminating all imports.

And Switzerland? The country (where the author is based, ed.) has not
produced its own fertiliser since 2018, so it is completely dependent on foreign
countries. Including Russia.

Shortly after the start of the Russia-Ukraine war in 2022, the Swiss Federal
Office for Agriculture reassured the public that only a small proportion of

fertiliser imports came from Russia. When asked, the Swiss Farmers' Union

said: “As far as we are aware, we no longer import fertiliser from Russia.” And
indeed, according_to a study from 2022, Switzerland did not import any fertiliser

from Russia after the war began. However, we analyzed data from the federal
government's recent customs statistics. This analysis shows that fertiliser
imports from Russia rebounded from 2023 onwards. They came back like
weight after a diet. And, as with the ravenous hunger that follows a diet, they
even exceed pre-war import levels in some cases.

This is particularly evident in the case of a fertiliser that contains not only
nitrogen but also two other nutrients: phosphorus and potassium. This fertiliser
is among those on which the EU has now imposed extra tariffs. In 2022, no
such fertiliser came to Switzerland from Russia, but in 2024, imports exceeded
pre-war levels.

In 2024, Russia ranked third among the countries of origin for urea, the most
important nitrogen fertiliser, behind Germany and Algeria. Even when all the
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different nitrogen fertilisers affected by EU tariffs are taken together, Swiss
imports are on the rise. For certain products, more than 50 percent came from
Russia last year.

When confronted with the data, a spokeswoman for the Swiss State Secretariat
for Economic Affairs (SECO) wrote that the data suggested “that there has
been an increase in imports since the start of the war.” However, she pointed
out that this was due to the fact that customs statistics “indicate the country of
origin and not the country of dispatch.” Although the origin of the fertilisers is
Russia, they were imported from the EU. SECO emphasizes that these are
therefore not direct imports. Meaning, the fertiliser comes from Russia, but not
officially.

In other words: please move along, there's nothing to see here. Customs duties
imposed by the EU on fertiliser from Russia are not relevant to Switzerland,
SECO continues. Indeed, the new customs duties are not officially part of the
EU sanctions against Russia, which Switzerland normally adopts.

Fertiliser importer based in Switzerland

Nevertheless, Switzerland is no innocent bystander. Not only does it indirectly
import fertiliser from Russia, it also provides a home for the originally Russian
fertiliser manufacturer Eurochem. The company, headquartered in Zug, plays a
critical role in how fertiliser from Russia actually gets into the EU.

Eurochem is one of the five largest fertiliser manufacturers worldwide, with
annual sales of $10 billion in 2022. Most of its plants are located in Russia.
Products manufactured there are also sold in Europe, reports Eurochem.
According to its annual report, sales in Europe rose by 11 percent in 2024
compared to the previous year, with “products from both European and Russian
plants.” The report states that there was “significant growth” in Europe in 2024,
particularly for nitrogen-containing products.

The company's founder is Russian oligarch Andrei Melnichenko. The EU added
him to its sanctions list in March 2022. However, shortly beforehand,

Melnichenko had made his wife the economic beneficiary of the company. She
too was soon sanctioned. According to research by Public Eye, the new

beneficiaries remain unknown to the public and the ownership structure is
opaque.

The company itself is not subject to sanctions, either in the EU or in
Switzerland. The reason for this was stated by Swiss Agriculture Minister Guy
Parmelin in parliament in 2023: the company is “essential for global food
security.”
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The company itself is not subject to sanctions, either in the EU or in
Switzerland. The reason for this was stated by Swiss Agriculture Minister Guy

Parmelin in parliament in 2023: the company is “essential for global food
security.”

Instead of sanctions, the Federal Council has employed so-called ring-fencing.
This means that the company can continue to operate, but sanctioned
individuals are not allowed to profit from it, i.e., Melnichenko, for example,
cannot be paid any dividends.

Nevertheless, he likely continues to profit. A court in the United Kingdom came
to the conclusion in a recent ruling that Melnichenko is the “true owner of the

relevant companies of the Eurochem Group” and that there is “no doubt” that
he continues to exercise control, at least in Russia.

Manuela Weichelt, a member of the Swiss National Council for the Green Party,
has repeatedly spoken out in favor of sanctions against Eurochem in the past.
Especially since it was revealed that the company also supplies chemicals to
Russian arms manufacturers.

“The Federal Council keeps arguing that Eurochem cannot be sanctioned
because the Global South in particular needs fertiliser,” says Weichelt. “But
that's not true.” Food crises in the Global South have complex causes, such as
conflicts, the climate crisis, inflation, and increased fertiliser prices. Switzerland
has the legal means to sanction Eurochem, especially if it is actually supplying
chemicals for weapons. But: “The Federal Council simply does not want to do
this and is hiding behind the argument of food security,” says Weichelt.

Prices will rise

It is clear that the new European tariffs will have an impact on Eurochem's
European business. The company did not respond to several inquiries on the
subject.

However, there is no doubt that the tariffs will benefit Eurochem's competitors,
the European fertiliser industry. Because fertiliser contains so much natural gas
and because prices for it have risen so sharply since the start of the Russia-
Ukraine war, fertiliser from European manufacturers has become increasingly
expensive.

The fertiliser manufacturers complained that Russia was flooding the market

with cheap goods. Many plants, such as BASF in Germany and Yara in France,
scaled back production or closed their facilities. So the tariffs are good news for
BASF and Co., but not for European farmers. Fertiliser is likely to become more
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The European farmers' association Copa-Cogeca has criticized the EU

Commission for not thinking enough about the consequences of its policy and
for not looking for alternatives to Russian fertiliser.

The Swiss Farmers' Union assumes that “the tariffs will have no direct impact
on Switzerland,” as the press spokeswoman writes. “But there will certainly be
indirect effects, because the cost environment in Europe is likely to rise.”

A spokeswoman for the EU Commission, on the other hand, explains that the
gradual implementation over three years should “make it possible to find
alternatives to Russian supplies.” But at the same time, she makes it clear that
the raw material for the production of nitrogen fertilisers, ammonia, which is
produced using the Haber-Bosch process (and Russian natural gas), may
continue to come from Russia. The EU does not impose tariffs on this.

Eurochem also sells ammonia. The company ships it to Europe via its ports in
Russia, Estonia, and Belgium. According to a recent report by “The Insider,”

Eurochem imported $50 million worth of ammonia from Russia to Europe in
2024, using Lithuania as a transit route.

So if more ammonia is imported from Russia in the future instead of fertiliser,
dependence on Russian gas would merely shift and not be stopped. This is
because ammonia imports would still be indirect gas imports.

In addition, overfertilization with nitrogen is a massive environmental problem.
Only a fraction of the nitrogen that is applied to fields as fertiliser ends up in
food. A large proportion escapes into the environment and damages
biodiversity. The global nitrogen use efficiency of cereals fell from around 80
percent in 1960 to 30 percent in 2000.

The European farmers' association Copa-Cogeca sees “dependence on fossil
fuel-based fertilisers” as a fundamental problem that needs to be addressed. It
calls for a more circular economy, in which nutrients are recovered and
recycled.

EU tariffs and Swiss imports that “officially” come from Europe are like trying to
lose weight by following a fad diet: they are merely treating the symptoms.
Even though it's clear that the only

Fertiliser Imports from Russia to the EU

In kilotons, most imported fertilizer type “Urea” (customs code: 3102 10)


https://copa-cogeca.eu/press-releases
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https://www.iai.int/admin/site/sites/default/files/uploads/2008.Erisman-et-al_NatureGeo.pdf
https://www.iai.int/admin/site/sites/default/files/uploads/2008.Erisman-et-al_NatureGeo.pdf
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Belgium's chemical shift brings toxic cargo to
neighbourhood tracks

By Dylan Carter, published in Le Soir (in French).

At Saint-Ghislain station, near the industrial city of Mons in southern
Belgium, passengers disembark from trains just meters away from a
massive rail yard cluttered with wagons filled with rubble, ores, and

minarale
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NG Idilo.

Among them, several white tanker cars ringed with orange bands catch the
eye. Few passersby know what these wagons carry: ammonia, a toxic and
corrosive gas capable of causing severe damage to eyes and respiratory
passages, or even death from prolonged exposure.

According to images taken at the station, these convoys remain parked without
visible supervision for more than five hours while awaiting transport to the
country's largest fertiliser plant. Across Belgium, some of the most hazardous
chemicals are stored in open-air facilities, often located in the heart of cities. As
imports of hazardous substances increase, residents living near these rail lines
are growing concerned about risks they were previously unaware of.

New economic realities

Tucked away in the industrial outskirts of Tertre, near Mons, sits one of
Belgium's most important yet little-known chemical sites. Since 2009, it has
been operated by Norwegian giant Yara, which mass-produces fertiliser, nitric
acid, and, until recently, ammonia, a key component for industry, agriculture,
and especially fertilisers. At full capacity, the site generated up to 400,000
tonnes of ammonia and nearly one million tonnes of fertiliser annually.

For years, this plant was the country's primary source of ammonia production,
consuming more than 2% of Belgium's natural gas alone. But this era is coming
to an end.

In April 2024, Yara announced it would cease ammonia production at the site
by the end of 2025. The reasons cited: soaring gas prices, mounting pressure
from CO. quotas, and increased global competition—the result: 61 job cuts and
a radical transformation of the plant's role.

Starting in 2026, the site will depend exclusively on external suppliers to
continue operations. Approximately 250,000 tonnes of ammonia will be
delivered annually by rail, necessary to maintain production of 600,000 tonnes
of fertiliser and 250,000 tonnes of other industrial products. While the site has
imported ammonia in the past, this represents a significant increase.

This shift means more trains, more traffic, and more toxic cargo immobilised on
Belgian rails, with residents largely in the dark. According to Yara, the number
of convoys will increase from 1 to 2 per week to 5 or 6, with each train carrying
approximately 1,000 tonnes of ammonia.

Yara defends this restructuring as a rational response to new carbon quotas
and rising gas prices. According to management, decarbonising the plant would



be economically unsustainable. The import model is the only viable solution to
ensure the site's survival and preserve jobs.

But union representatives denounce a lack of serious preparation for the
energy transition. According to them, Belgium's largest fertiliser site was caught
off guard by decarbonisation requirements.

The director of Yara Tertre, Michel Warzée, acknowledges that this transition
changes the plant's risk profile: "We're shifting from production-related risk to
transport-related risk. Maybe people who didn't see the wagons before will see
them now. It's now a shared risk."

That is, when ammonia production shuts down at Tertre, the risk associated
with increased wagon traffic will indeed affect other regions of the country.

Yara claims to comply with all safety regulations. However, the transition to this
new logistics model raises immediate challenges and concerns about preparing
residents for increased hazardous materials traffic.

A railway network under strain

On the ground, the Tertre site struggles to cope with this model change. An
ammonia unloading terminal is temporarily out of service, and three new ones
are under construction. A 15,000-tonne ammonia storage tank, inaugurated just
five years ago at a cost of 40 million euros to the company, will also cease
operations, as it is not equipped to store the anhydrous ammonia that arrives
by rail.

The result: unloading capacity remains limited. Yara confirms that it sometimes
takes more than twelve hours to empty a 14-car train. One nitric acid unit has
even been shut down pending completion of the work.

Since the start of the war in Ukraine, waiting times have doubled, according to
satellite image analysis captured between 2021 and 2025 conducted by the
Investigative Desk. Over the past three years, the images show that the
average waiting time has increased from three to five days. These images
reveal a growing concentration of wagons on the site's 6 kilometres of internal
tracks.

Some trains, with roughly 200 meters of wagons each, wait several days before
being emptied. Yara disputes these conclusions, however, claiming that
wagons are emptied immediately upon arrival at the site, citing "constant
rotation."

Belgian freight railway company Lineas has reduced the number of ammonia



deliveries to Yara Tertre from three trains per week in 2023 to just one in 2025.
The Tertre plant, which currently has only two ammonia unloading stations,
must now cope with growing demand for this chemical, which could lead to on-
site congestion, with ammonia wagons parked longer near residential areas,
increasing safety risks when the plant switches to an import model.

According to Yara, the wagons await their rotation, but the company
acknowledges that with reduced unloading capacity, waiting times have
increased.

The company is investing more than 20 million euros between 2025 and 2027
to build new unloading terminals. The first, authorised for 60,000 tonnes per
year, is already under construction. A second permit application is pending with
the Walloon Region to reach a capacity of 275,000 tonnes.

"The objective is rapid wagon rotation, not railway storage of raw materials,"
Yara tells Le Soir. "Full wagons are immediately unloaded, under supervision."
But on the ground, residents observe the opposite: toxic wagons sit stationary
for long periods, sometimes less than 200 meters from homes near the plant.
Yara confirms these wagons are filled with ammonia.

Residents ill-informed of risks
When questioning residents living along the tracks, one impression dominates:
a sense of being excluded from the ongoing transition.

"There are already more trains than before. We fear they'll also run on
weekends. They don't inform us. It's ammonia, we're scared. In case of an
accident, we don't know what to do. We have no number, no contact," laments
one resident.

Despite a public consultation on this subject, Tertre residents claim to be
unaware of the planned increase in rail activity.

Karl, who has lived along the tracks for 25 years, recalls: "When trains arrive
too fast, my chandeliers shake. We were told the canal would be widened for
water transport, but they chose rail."

Yara is not the only user of Line 100 between Saint-Ghislain and Tertre.
Polymer producer Polyol, a company owned by American multinational DOW,
regularly uses it for various chemicals, including ethylene oxide and ammonia.
It currently receives four trains per week. Following the increase in ammonia
deliveries to Yara next year, it is expected to see ten trains per day pass
through.



Karl and his wife claim they were never informed about the traffic increase. "We
have no emergency number. The plant tells us nothing. We learned about more
trains coming through the press."

On Line 100, which crosses residential areas and several level crossings,
testimonies multiply. Sylvana, a 40-year resident, remembers a time when
Carcoke, a former site operator, operated the site: "There were 20 to 30
passages per day. We knew that when buying the house. Then it calmed down,
and we breathed easier. But now it's starting again. There are more trains than
before."

As for the contents of the trains, locals are left in the dark. "They tell us nothing.
No explanation, no emergency procedure. We received no paperwork. Even
the municipality hasn't assembled residents." While clear safety plans exist for
the Seveso safety zone, most properties are along Line 100, where no specific
plan is in place for accidents.

Even within the Seveso zone, some remain ignorant of the chemicals present
at the Yara site. On Rue Ernest Solvay, right in the safety perimeter, Julica
states: "l didn't even know ammonia trains were parked at the end of my
street."

Yara rejects these criticisms. According to the company, local representatives
were informed during a safety and environment commission meeting in March
and during Yara Tertre's consultation committee. It also cites its online
information platform, which has been active since 2019, its participation in
Seveso meetings, and a 24/7 emergency line.

However, the site director acknowledges that communication has primarily
targeted residents within the Seveso perimeter, rather than those living along
Line 100, which rail infrastructure operator Infrabel manages.

Security gaps

Line 100's capacity to handle increased dangerous traffic has attracted the
attention of federal parliamentarians, who have questioned this theme since
Yara made its announcement in 2024.

When first questioned on the issue in November 2024, former Mobility Minister
Georges Gilkinet (Ecolo) assured that "ammonia is transported safely along
Line 100" and that "the logistics necessary to transport ammonia to the Yara
site by rail via Line 100 have been in place for many years." He also assured
that the line would continue to be funded and that Infrabel was working with
Yara on this subject.



In March, current Mobility Minister Jean-Luc Crucke (Les Engagés) declared he
could "reassure that Line 100 is not threatened and in no way represents an
obstacle to transport." A formulation that reassures about line usage, but not
explicitly about safety.

Infrabel has called this increase "not significant" and has not planned any new
risk studies. In Belgium, statistics on dangerous goods are confidential.

Line 100 was the country's last to use a manual signalling system before its
2019 modernisation. However, it still lacks ETCS safety equipment, which limits
the risk of collisions. A safety report published after a passenger train
derailment on a neighbouring line between Mons and Saint-Ghislain in 2015
indicates that proper ETCS would have prevented the accident, which resulted
in the death of the conductor and injuries to four passengers.

Infrabel claims that it will equip 100% of Belgian railways with ETCS by the end
of 2025. According to official data, only 13% of Belgian railway lines still operate
exclusively with lateral signalling, without any ETCS control.

Infrabel informed the Investigative Desk that it is confident it will reach its
objective, but notes that these plans only concern main lines, that is, "except
marshalling installations and industrial lines/connections." This means that Line
100 will remain without automatic control.

The rail operator states that these secondary segments remain subject to
speed limitations and simpler control devices, estimating that low circulation
density and reduced speeds are sufficient to maintain acceptable safety levels.

Maintenance work is planned for September on switches leading to Yara, but
according to Infrabel, this is periodic maintenance, not capacity adaptation. For
its part, Yara plans to spend 300,000 euros modernising its internal network,
including replacing a bridge leading to the site.

However, despite these efforts, the figures are alarming: according to Infrabel,
in 2024, around thirty dangerous material leaks were recorded on Belgian rail
tracks, compared to 28 reported by the Railway Safety and Interoperability
Service in 2023. Fortunately, these leaks were largely minor. Among stationary
wagons inspected by Infrabel in 2024, 34% had irregularities, with 83%
classified as serious or dangerous.

Unlike the Netherlands, Belgium doesn't consider population density in route
planning. "In the Netherlands, they have in-depth network analysis and the
Dutch are only allowed to transport dangerous goods on certain lines,"



observes Jochen Conrad, dangerous goods manager at the intergovernmental
organisation for international rail transport (OTIF), which oversees international
rail transport of dangerous goods. "It's not as developed in Belgium."

Accidents remain rare but not nonexistent. Yara's director mentions several
minor incidents, including a 2016 derailment and ammonia burns during a 2022
unloading accident. The last significant accident dates to 1995, when an
ammonia cloud spread in Ghent. This ammonia was bound for Tertre. In 2020,
another incident, unrelated to Yara, occurred at Antwerp-North yard, requiring
emergency response. Fortunately, the integrity of the wagon remained intact.

Europe's ammonia challenge

The Yara case illustrates a broader upheaval. Ammonia production is shifting to
the United States, where massive investments are underway, particularly in the
agricultural and energy sectors, driven by significantly lower energy prices.

Under the REPowerEU plan, a European Union program aimed at reducing
dependence on Russian gas and accelerating energy transition, Belgium could
see up to 10 million additional tonnes of ammonia transit through a new
Antwerp terminal by 2027. This rail-connected terminal plans to have a 600,000
m? storage capacity by 2030.

Yara will source mainly via Le Havre (France), Sluiskil (Netherlands), and
Ambeés (near Bordeaux, France), with maritime arrivals to other Yara sites also
envisioned.

Michel Warzée emphasises that new European ammonia regulations, with
"green ammonia" certification and the gradual phasing out of free CO. quotas,
will increase the costs of "grey ammonia" imports. For Tertre, this means higher
purchase costs and increased dependence on suppliers with lower carbon
footprints once they become available.

Nevertheless, Yara's new ammonia routes will continue to expose populations
to regular traffic of hazardous materials. In Belgium, convoys notably cross
residential areas in Mons and Saint-Ghislain. According to Lineas, they
circulate day and night and can sometimes remain immobilised for more than
24 hours.

When questioned by the Investigative Desk, the municipality of Saint-Ghislain
did not respond to questions about the potential impact of this rail traffic
increase on residents.

The government insists: rail transport is strictly regulated by RID (International
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imposes technical standards, specific equipment, and personnel training.

However, as OTIF recalls, the application of these standards remains uneven
across Europe. While Switzerland and the Netherlands impose additional
restrictions, such as routes reserved for dangerous goods, risk limits per line
section, and urban planning rules around tracks, Belgium limits itself to the
minimal application of international standards.

The question remains: are Belgian rail infrastructures and emergency systems
ready to absorb this new chemical load? What's certain is that the silent
presence of this toxic gas in the country's stations and rail hubs will continue to
worry, especially as long as residents remain unaware of what passes beneath
their windows.

France bets on green ammonia to fuel hydrogen
dreams - but is it safe?

By Thais Chaigne

France is betting on green hydrogen with many plans that include
transportation - mainly by train - of green ammonia. This chemical can
create great hazards in case of accidents. So, how safe and ready is the
French rail cargo system? Can it prevent such hazards ?



In the dense industrial sprawl stretching toward the Mediterranean, an old LNG
tank—empty for years—faces a jetty jutting into the canal. This is the heart of

Fos-Tonkin, a gas terminal near Fos-sur-Mer in southern France. By 2029, if all
goes to plan, it will become home to the country's first green ammonia terminal.

The project is one of many backed by the French government as part of its
2030 energy transition strategy. It's a cornerstone of President Emmanuel
Macron’s ambition to make France a “leader in green hydrogen.” In 2022,
Macron pledged €1.9 billion via the “Hydrogen 2030” program—on top of the €7
billion already committed under France’s 2020 National Hydrogen Strategy.

In the emerging hydrogen economy, ammonia plays a pivotal—if under-
discussed—role. Hydrogen gas (H-) is notoriously difficult to store and
transport, due to its low volumetric energy density and the technical challenges
of liquefaction. But hydrogen can be extracted from ammonia (NH:), a molecule
that is easier to handle and ship. The process, known as ammonia cracking,
allows hydrogen to be transported in a denser, more manageable form and
released at its destination.

However, most ammonia today is produced from hydrogen derived from fossil
fuels—typically coal or natural gas. Hardly a climate-friendly solution. The
“‘green ammonia” to be processed at Fos-Tonkin, in contrast, would be made
using hydrogen produced through electrolysis powered by renewable energy.

Despite enthusiastic support from both the EU and the French state—who
present green hydrogen as a key “tool for reconciling climate action with
industrial ambition”—some remain sceptical. A number of critics have
questioned the environmental credentials of Macron’s hydrogen model,
especially given its reliance on nuclear energy, as its classification as a
renewable energy source is also debated. Critics includes left-wings and right-

wings Mps but also by the national scientist institution “ Académie des

Sciences” which pointed out the enormous amount of electricity required for its
plans.

Green ammonia may solve the hydrogen transport problem, but it introduces
another. Ammonia is a hazardous substance under international classification
systems—dangerous to humans and ecosystems alike.

And its transport is inherently risky : back in 2022, a train carrying ammonia
derailed in Serbia, causing a major leak that poisoned 51 people. The French
railway is more modern than the Serbian one- which was blamed in this case.
Yet, in 2019, a train which carried ammonia derailed in the south-west of

France. Eventhough the consequences were less serious, one can still wonder
how safe, really, is the french railway.


https://www.20minutes.fr/politique/3146643-20211012-france-2030-opposition-critique-propagande-macron-plan-investissements
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https://www.academie-sciences.fr/lhydrogene-aujourdhui-et-demain-rapport
https://www.academie-sciences.fr/lhydrogene-aujourdhui-et-demain-rapport
https://www.francebleu.fr/infos/faits-divers-justice/landes-le-train-accidente-a-ete-remis-sur-les-rails-a-begaar-1553440634
https://www.francebleu.fr/infos/faits-divers-justice/landes-le-train-accidente-a-ete-remis-sur-les-rails-a-begaar-1553440634

Ammonia is not new to French rails. In 2024 alone, France imported 168,000
tonnes of anhydrous ammonia, according to UN Comtrade datas, and produced
583,000 tonnes domestically according to Eurostat —mainly for fertilizer
production. Around half of that moves by train. The 200,000 tonnes of green
ammonia planned for Fos-Tonkin are also expected to travel primarily by rail.

As hydrogen projects multiply across Europe, the green ammonia infrastructure
is following close behind. French company Air Liquide, for instance, recently
launched a major ammonia initiative in Antwerp. Across the Mediterranean,
Fos-Tonkin could become France’s first green ammonia terminal, receiving
200,000 tonnes annually via the MedHyTerra project.

That number is significant—especially when compared to current ammonia
volumes already crisscrossing France’s rail network.

Today, most ammonia in France is used to make ammonium nitrate fertilizer—a
substance infamous for its explosive potential. Everybody French person who
lived near the city of Toulouse back in 2001 would know about ammonia.
Because of this one September morning when the earth shook when hundreds
of ammonium nitrate exploded in the AZF factory and killed 31 people.
Ammonium nitrate is an even more dangerous derivative of ammonia, which is
also responsible for the Beirut port blast in 2020 that killed over 235 people.
Fertilizer plants dot the French countryside, and ammonia is routinely delivered
to them by train.

Yet the last comprehensive study on rail transport risks for ammonia in France
dates back to 1989, conducted by CEPN, the French centre for nuclear risk
evaluation. Remarkably, this decades-old study remains a key reference—used
as recently as 2020 in an INERIS report on ammonia’s role in the energy
transition. The CEPN study overlaid rail routes with population centres and
analysed past accidents. It concluded that the overall risk was low—but
highlighted the potential for “major incidents.”

INERIS added a reassuring note: “When adjusted for annual tonnage and
transport mode, rail is significantly safer than road for hazardous materials.”

But how safe is France’s rail network today? With 18,300 level crossings—
some of them listed as dangerous—the question remains open.

Local residents aren’t always reassured. In towns like Drancy, La Rochelle or
Lyon—where freight trains hauling toxic cargo regularly pass through—
community groups are increasingly vocal about their concerns of such trains,
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There have been five incidents involving ammonia trains in France over the
past 15 years.
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The most serious came in 2019, when a train derailed near Bégaar, in the
Landes region. A tank car loaded with ammonia tipped onto its side. Around 15
residents were evacuated as a precaution until the car was stabilized.

Another occurred in 2010, in the heart of Angouléme. A station worker noticed
an unusually strong smell in the night: a leak had sprung in an ammonia tank
car. Fortunately, the station was deserted at the time.

In both cases, firefighters and local authorities responded swiftly.

When accidents do occur, emergency services follow established procedures,
including municipal emergency plans. In 2015, a massive simulation in Cholet
tested response capacity for a hypothetical crash involving a truck and a train
both carrying ammonia.

Still, concerns persist. In 2022, the city of Aubagne—ijust a few kilometres from
Fos-sur-Mer—conducted its own emergency drill based on a scenario involving
an ammonia train.

Environmental risks remain under-examined. Studies have shown the
ecological damage ammonia leaks can cause to soil, water, and wildlife. Yet
with green hydrogen poised to reshape Europe’s energy infrastructure, the
promise of decarbonization may be blinding policymakers to the very real
dangers that travel alongside it—quietly, on the rails.




Rotterdam wants large-scale ammonia storage in its
port, but residents see toxic clouds on the horizon

By Julius Dullaert, published with VersBeton.

The port of Rotterdam wants to help green Europe by storing ammonia, a
dangerous chemical that could kick-start the hydrogen transition. But
how safe are the plans for the large storage tanks? Local residents fear
toxic leakss. "According to analyses, everything is safe and everyone
must evacuate within half an hour in the event of an incident. But has this
really been sufficiently researched?"

"Look, the A15 motorway runs along here, a railway line is right next to it, here
are waterways and here are businesses." Henk Compter has unrolled a large
map of the port of Rotterdam, which covers half of his dining table in his house
in Rockanje. The retired engineer and chairman of the Association of
Concerned Citizens of Voorne (VVBYV) fishes a paper cutout of a flame from
one of the many folders on the table. After searching for a moment, he places it
on a point of concern on the map: the growing ammonia terminal of fertiliser
company OCI, about 10 kilometres away.

Compter has calculated the speed and range of airborne ammonia and came to
conclusions different than those of the official safety studies. The former
engineer entered values such as temperature, wind direction and wind speed
into the 'Aloha' model: a programme developed by American environmental
aaencies to calculate how auicklv and how far chemicals can spread throuah
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the air in the event of a leak. According to Compter, for the ammonia storage
facility in the port, that distance is as wide as the cutout of the flame on the
map.

"Suppose there is a hole in the new tank. Depending on the conditions, a toxic
cloud could be up to 10 kilometres long," he says. The historic city of Brielle,
opposite the port of Rotterdam lies under the paper flame. "There’ll be a nice
plume there. We'll all die." Compter rotates the flame in different directions from
the terminal in Europoort. "But it could also hit Rozenburg, or Maassluis, or
Hoek van Holland. Or how about the greenhouses here? If ammonia droplets
fall on them, you can throw away the entire harvest, because how do you clean
the ammonia up? None of that is mentioned in the studies."

Toxic and flammable

The former engineer is the voice of concerned residents in Voorne aan Zee, a
conglomerate of municipalities such as Brielle and Hellevoetsluis, which are
located in a green zone below the port of Rotterdam. Residents are used to
having the port nearby. Many of them work here or have done so in the past,
like Compter. Ammonia is not new either: for around sixty years, seagoing
vessels carrying this hazardous substance have been arriving at Europoort.

Ammonia is a colourless gas with a strong odour, familiar to many people in its
processed form in cleaning products. The vast majority of ammonia is used to
make fertiliser, as OCI does in Limburg. Transport and storage are subject to
strict safety regulations, as the substance is toxic and flammable. Exposure to

ammonia irritates the eyes and affects the mucous membranes. Inhalation can
cause lung damage and, at high concentrations, even lead to suffocation.

A large proportion of the ammonia entering the Netherlands arrives at the OCI
terminal - the only one in Rotterdam and one of the largest commercial
ammonia terminals in Europe. This rarely caused concern among local
residents, but that changed in 2021, when OCI announced that it would be
transporting more ammonia and tripling the terminal's annual capacity to 1.2
megatonnes (1.2 billion kilograms).

On top of that, the centrepiece of their plans is a new ammonia tank in the
terminal, 28 metres high, 73 metres wide and with a capacity of 60 kilotonnes
(60 million kilograms) — the largest in the Netherlands. This will increase the
terminal's throughput capacity to 3 megatonnes (3 billion kilograms) of
ammonia per year.

Their significant expansion is just 1.5 kilometres from the De Krabbeplaat
campsite, and about 3 kilometres from Brielle and Rozenburg. Local residents
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1IN voorrne dna uie oueradrn towris 01 ROZernourg dina ao0ekK vdil molidna voiced
their concerns at information evenings organised by the municipality of
Rotterdam, the DCMR supervisory authority and companies with ammonia
plans such as OCI.

"It attracted quite a lot of residents," says Ineke Vos, town council member and
resident of Hoek van Holland. Even Rotterdam Alderwoman Chantal Zeegers
(D66, environment) was present. "But then it went quiet. What can you do with
that information as a resident? People here are getting tired of all the dangers
the port exposes them to, because they don't feel they can do anything about it.
They’re losing faith that they will be heard."

For local residents, a possible leak at OCI, which could cause an ammonia
cloud, is cause for concern. According to safety studies, this would be most

dangerous in the port, close to the tank, and the chance of this happening is
very small. As the substance spreads further, it mixes with air, making the
concentrations less dangerous.

The official limit is a 1% lethality distance: the distance from the location where
an unprotected person has a 1% chance of dying. According to OCl's permit
application, that distance is a maximum of 4,829 metres in exceptional

circumstances - if the two existing tanks were to empty completely. The city of
Rotterdam is outside this range, but the surrounding towns are not.

The VVBV posed many critical questions to regulators such as the DCMR
environmental agency and to OCl itself. The company ultimately agreed to add
extra sprinklers to the roof of the new tank for greater safety. Compter is
positive about that development. But even though the permit was granted by
the DCMR last year, the concerns have not completely disappeared.

"According to the safety calculations, the fire brigade must be able to control a
disaster within half an hour and citizens must be safe," he says. "But you can't
evacuate Brielle in half an hour. On paper, the application complies with the
law, but what happens in practice? It's completely unacceptable."

Ammonia and hydrogen

OCl's expansion plans did not come out of the blue. Several companies see
new opportunities for ammonia in Rotterdam. "We are really at a turning point,"
said Hans Vrijenhoef last June at an ammonia conference at the Oceanium in
Blijdorp Zoo. Among other things, he is involved in the Ammonia Energy
Association, a collaboration of companies that promote the substance as an
energy carrier.

"Many people still associate ammonia with casualties and explosions," he says.
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"But it can actually prevent casualties by combating climate change. Just as we
use ammonia to clean bathrooms, we can also use it to make the world
cleaner."

Vrijenhoef is referring primarily to industry: in the energy transition, factories
need to move away from natural gas. A more sustainable replacement could be
hydrogen, but it needs to be transported under high pressure or at very low
temperatures. Ammonia contains hydrogen and is much easier to transport.
The infrastructure to do so already exists, and companies know how to handle
it, as the substance has long been important in making fertiliser. And ammonia
holds more promises: it is currently being trialed as a fuel for seagoing vessels,
which would reduce emissions.

How sustainable ammonia is depends mostly on the production method.
Currently, it's not sustainable because large amounts of natural gas are
needed. Projects for green ammonia are on the rise, but the price remains high
and demand low. Greening the economy with ammonia is a long term goal.

"At the start of the hydrogen transition, ammonia will be used to transport
around 80 per cent of hydrogen," says Duna Uribe in Blijdorp. She is the
manager of the ammonia programme at the Port Authority of Rotterdam. The
port wants to establish itself as Europe's energy hub and is receptive to
ammonia and hydrogen. Big plans are in place: in addition to OCl's expansion,
five other companies want to build new ammonia terminals, “all of them projects
that will be online by 2030 or later," says Uribe.

More ammonia transport

Despite the enthusiasm, it remains to be seen whether plans to use ammonia in
the energy transition will get off the ground quickly. So far, only OCI has been
granted a permit to expand in Rotterdam. Because demand for ammonia as an
energy carrier is still low, many companies are holding off on investments,
creating a chicken-and-egg situation. Another factor is that it is still uncertain
whether hydrogen and ammonia are the best fuels for the energy transition.

That does not diminish concerns, either in the vicinity of the port, or along
transport routes: the rivers and railway lines that transport ammonia through the
Netherlands. Many people are particularly concerned about trains carrying
ammonia. They travel past Rozenburg, Hoogvliet and Charlois towards the
Kijfhoek switching yard near Zwijndrecht, and then often right through major
cities in Brabant such as Eindhoven, towards Limburg and Germany.

"Everyone understands that you shouldn't transport ammonia through a
residential area," said Brabant provincial representative Stijn Smeulders in De
Volkskrant earlier this vear. exoressina the concerns of manv municioalities. An
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alternative they had hoped for, an ammonia pipeline between Rotterdam and
Germany, will not be built soon. Climate Minister Sophie Hermans decided in
2024 that building one would cause too much delay for other pipelines, such as
one for CO2. For the time being, ammonia will continue to be transported by
water and rail, and traffic is expected to increase due to the energy transition.

The chance is very small, but storing and transporting ammonia can go wrong.
For example, a derailed train leaked ammonia near Ni$ in Serbia in 2022. At
least fifty people had to be taken to hospital with symptoms of poisoning. In
2019, eight employees were killed when an ammonia tank exploded at a
fertiliser storage facility in Egypt. Back in 1992, a mobile tank containing
ammonia exploded at a factory in Dakar, Senegal. The debris hit a large plant,
releasing a large amount of ammonia: 129 people were killed and around 1,150
were injured.

Strict safety rules

"If you look at the past, it's understandable where people's fears come from,"
says safety advisor Monique Berrevoets-Steenbakker on stage in Blijdorp,
referring to various chemical accidents such as those in Ni§, Bhopal and
Seveso. "But what people often don't know is that safety standards are now
much better, certainly in the Netherlands."

During her twenty years as a safety advisor at the Antea Group consultancy,
Berrevoets-Steenbakker supervised studies for ammonia terminals and
conducted safety research into the transport of hazardous substances. The
consultancy has been advising the ammonia terminal in Rotterdam for forty
years and is thus considered an authority on the subject.

In interviews and conversations with local residents, she reiterates that the
handling of hazardous substances is safe in the Netherlands. Dutch industry,
for example, is not doing nothing. Companies recently worked with government
authorities to draw up updated guidelines for the storage and loading of
ammonia (PGS-12), because that will increase during the energy transition.
OCl's plans for the largest ammonia tank in the Netherlands was the impetus
for this and they will be the first to comply with the guidelines. For example, the
tank will have three walls: two of which are steel, and one concrete shell.
According to the DCMR, which, like OCI, collaborated on the guidelines, the
PGS-12 "mitigates the risks associated with the storage of ammonia."

"A great deal is being done in terms of safety," emphasises Berrevoets-
Steenbakker in a video call after the conference. "Unfortunately, you can never
say that the chance of an accident is zero. That always makes the news. But
the rules in the Netherlands are very strict, which makes an incident like the
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"Downright alarming"

The Netherlands is one of the few countries that has its own (stricter) rules on
top of the European rules for the transport of dangerous substances by rail. In
2024, the government recognised the role that ammonia can play in the energy
transition and stated a preference to see the substance remain in seaports or
other transportation clusters as much as possible — away from populated areas.
Transport is permitted in limited quantities, with preference given to pipelines or
ships. If that’s not possible, rail transport is permitted.

The strict rules seem to be working: there has never been a major train
accident involving ammonia or other toxic substances in the Netherlands.
However, there have been incidents in Dutch factories: the OCI factories.

This summer, due to a computer malfunction, ammonia leaked at one of OCl’s
factories in Chemelot, a large-scale chemical industry complex in Limburg.
Employees were required to remain indoors for hours, but there were no
casualties. In 2018, a 4-tonne cloud of ammonia was released here, causing
employees of a neighbouring company to become ill. In 2015, three fires broke
out at the factories. For one of these, OCI was fined 360,000 euros by a federal
court in 2024. The Public Prosecutor’s Office called the safety policy that led to
the fire "downright alarming".

Discouragement policy

The lawsuit against OCI was one of the reasons Rotterdam councillors
sounded the alarm about the new ammonia storage facility. "The transport of
ammonia is actively discouraged by the government," CDA councillor René
Segers-Hoogendoorn said fiercely in a council meeting at the end of 2023.
"And the company applying for this permit has all kinds of developments at
Chemelot and | don't know how many lawsuits hanging over its head."

His mailbox was overflowing with concerns from residents of Rozenburg, Hoek
van Holland and Voorne, as were those of political parties GroenLinks and
PvdA. The parties submitted a motion calling for further investigation into the
safety of the storage facility by means of an environmental impact assessment
(EIA), monitored by an independent committee. Residents and councillors in
Voorne were also asking for this, as did the town council of Rozenburg. The
town council of Hoek van Holland also voiced criticism.

After assessment, the DCMR decided that an EIA was not necessary: the
environmental agency stated that the new ammonia storage facility will not
have any 'significant adverse effects on the environment'. A safety analysis
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commissioned by OCI showed that the safety risks are so small that an ElAis
not necessary. Moreover, the tank has a capacity of 60,000 tonnes and,
together with the two existing tanks that have a combined capacity of 30,000
tonnes, is below the threshold of 100,000 tonnes for an EIA.

"An EIA would not provide any new information," says Berrevoets-Steenbakker,
who is involved in OCl's permit applications as a consultant. "The permits
already provide all the information you need for such a decision. OCI has also
made an effort to engage in dialogue and provide complete transparency."

The motion for an investigation was rejected and alderwoman Zeegers did not
request an EIA from the province of South Holland. She relies on the expertise
of the DCMR, where she herself is a director as part of her political duties. In
the council meeting, she refered to OCI as a "renowned company". An EIA
would cause delays, while Rotterdam wants to become a hydrogen hub. She
does understand the concerns and wants to provide citizens with sufficient
information, she said. The province of South Holland has taken a similar
position.

Tanks from the 1970s

Two years later, Segers-Hoogendoorn is 'sufficiently reassured' by a discussion
with the DCMR and the new guideline for ammonia storage (PGS-12) that will
apply to the tank. 'l also have the impression that the concerns in Hoek van
Holland and Rozenburg have largely been put to rest,' he says.

This is confirmed by Frank Schellenboom, town council chairman and resident
of Rozenburg: "Rozenburg is located between the chemical and fossil fuel
industries. We’re used to that. Of course, there are people who are concerned,
but the majority work in the port and don't really know any better." He calls
ammonia "the worst product you can have," but he believes that concerns
about the OCI tank were largely allayed during the information meeting held in
the town last year.

Hoek van Holland also looks at it soberly. "I think the concerns are still there.
But that's also something you accept when you live here. As long as things are
going well, it's fine," says town council member Ineke Vos.

In Rozenburg, they were busier with another ammonia project this year, says
Schellenboom. Near OCI, the companies VTTI, Essent and Eon want to build
an ammonia storage facility with a cracker: a plant that extracts hydrogen from
ammonia. "That's closer to us." According to Schellenboom, relations with VTTI
are good and, after discussions, the company voluntarily decided to have an
EIA carried out. Schellenboom considers it "shameful" that OCI is not doing the
same. "You have to take the citizens into consideration and make sure
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