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People traveling on subway systems in major US cities are being exposed to unsafe
amounts of air pollution, with commuters in New York and New Jersey subjected to
the highest levels of pollution, research has found.
Tiny airborne particles, probably thrown up by train brakes or the friction between
train wheels and rails, are rife in the 71 underground stations sampled by
researchers during morning and evening rush hours in Boston, New York City,
Philadelphia and Washington DC, the cities that contain the bulk of subway systems
in the US.
The levels of these tiny specks of pollution, called PM2.5, were well above nationally
determined safe daily levels of 35 micrograms per cubic meter in each of the cities.
New York’s Metropolitan Transit Authority (MTA) system had 251 micrograms per
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cubic meter, followed by Washington DC with 145 micrograms per cubic meter.
Philadelphia was, comparatively, the cleanest system but still breached the limit
beyond which serious health hazards are risked.
“New Yorkers in particular should be concerned about the toxins they are inhaling,”
said the study co-author Terry Gordon, a professor at New York University’s
Grossman School of Medicine, with the research ﬁnding that concentrations of
hazardous metals and organic particles were anywhere from two to seven times
higher than outdoor air samples in the city.
Christopher Street, a Manhattan station that helps connect New York and New
Jersey, had an incredible particle pollution level of 1,499 micrograms per cubic
meter, about 77 times higher than the above-ground pollution. This is a pollution
level more commonly found near a large wildﬁre or during a building demolition,
the researchers said.
“It was the worst pollution ever measured in a subway station, higher than some of
the worst days in Beijing or Delhi,” said Gordon, who said he was so amazed by the
readings on his instruments he had to ask colleagues to conduct repeated tests to
ensure the ﬁgures were correct. “It just wasn’t believable. My colleague went down
there and his airways were feeling tight after an hour or so.”
The researchers calculated that someone making a typical commute to and from
Christopher Street was increasing their risk of an adverse cardiovascular event by
10%. But the station wasn’t the only one with elevated airborne toxins, with
Broadway in Boston, Second Avenue in New York City and 30th Street in
Philadelphia among the most polluted stops in the US north-east. “People should be
highly alarmed by these high levels,” Gordon said.
The subway systems typically shuttle millions of people around the US cities, with
New York’s MTA, the country’s largest, conveying 5.5 million people around New
York every day in 2019. The use of subways has plummeted during the coronavirus
pandemic, however, with many of the remaining commuters those working in
frontline essential jobs.
Analysis of the air samples shows that the pollutants were
mainly composed of iron and organic carbon, a chemical produced from the
breakdown of fossil fuels or decaying plants and animals. The latter has, when
inhaled, been linked to an increased risk of respiratory conditions, lung cancer and
heart disease. It is not entirely clear why pollution in subways is worse than above
ground, although the open air is able to dilute and remove some of the fumes from
cars and trucks while underground stations are often poorly ventilated.
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Gordon stressed that more research was needed to ascertain the exact health impact
upon commuters and transit workers, who spend prolonged time in the polluted
stations. The researchers also plan to further explore the exact sources of the
pollutants, which can range from the exhaust given by diesel locomotives to dust
whipped up from the remains of dead rodents.
“This is an important contribution, especially to our understanding of the
disproportionate burden of air pollution faced by low-income communities and
communities of color,” said Gretchen Goldman, research director at the Union of
Concerned Scientists, who was not involved in the study, which was published in
Environmental Health Perspectives.
“As the scientiﬁc community works to better understand exposure and potential
health eﬀects of air pollution in the urban environment, I hope local decision
makers use this valuable work to inform the best ways to address the known racial
and socioeconomic inequities in air pollution exposure in US cities.”
The MTA said that the researchers only sampled a small fraction of the subway
system and that average wait-times in rush hour are less than referenced in the
study. However, it added that it is looking at new air ﬁltration systems for the
subway.
“We have conducted previous air quality testing on subway trains operating in our
system and found no health risks, however, we will thoroughly review this study as
the safety of customers and employees is always our highest priority,” said Tim
Minton, the MTA’s communications director.
“The MTA is currently piloting technology solutions, as a result of pandemic-related
innovation, that will further enhance ﬁltration in subway cars.”

… as it’s our birthday month, we have a small favour to ask. It’s not every day you
turn 200. As you’re joining us today from France, we hope you’ll help us celebrate
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of millions have placed their trust in our quality reporting, turning to us in
moments of crisis, uncertainty, solidarity and hope. And this is just the beginning.
Thanks to funding from more than 1.5 million Guardian supporters in 180
countries, we’ve remained open to all, and ﬁercely independent. With no
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Unlike many others, Guardian journalism is available for everyone to read,
regardless of what they can aﬀord to pay. We do this because we believe in
information equality. Greater numbers of people can keep track of global events,
understand their impact on people and communities, and become inspired to take
meaningful action.
Over the past 200 years, we have reported on the most critical issues and events of
the day, and published countless exclusives that have held the powerful to
account and exposed incompetence, injustice and impropriety. From Windrush to
Wikileaks, Snowden to Cambridge Analytica, and from the climate crisis to racial
discrimination, our journalists investigate wrongdoing in the hope that revealing
it will help put it right.
If there were ever a time to join us, it is now. Every contribution, however big or
small, powers our journalism and sustains our future. Support the Guardian from
as little as €1 – it only takes a minute. If you can, please consider supporting us
with a regular amount each month. Thank you.
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