
Heavy Air, Heavy Hearts: 
An Analysis of the Condition of Air Quality in the NYC 

Subway System and its Health Implications
Thaiyeba Jalil  Professor Chester Zarnoch  Baruch College  Natural Sciences  

NEW YORK CITY RELEVANCESYNOPSIS 

BACKGROUND

To investigate the problem of air quality in NYC subways 

through research done in these other cities, like 

Barcelona, Stockholm, London and Seoul. Using the 

research in these cities as a proxy to make health 

implications of such pollutants in NYC. Also, through this 

association, an assessment of proposed ventilation 

systems can be made to see if they are viable for NYC.

What is PM2.5?

PM2.5 are tiny particles in the air that reduce visibility and 

cause the air to appear hazy when levels are elevated. It is a 

mixture of solids and liquid droplets floating in the air. (Health NY)

In Specific to the Subway:

Relative to street-level particles, subway particles are 

generally more angular in shape, larger in diameter, more 

abundant by mass, and contain higher levels of the metals 

found in steel like iron (Fe), manganese (Mn), and 

chromium (Cr). (Moreno et al. 2014)

State Regulations? 

United States Environmental Protection Agency (EPA) 

established National Ambient Air Quality Standards for 

PM2.5, last amended in 1990 through the Clear Air Act. 

The short-term standard (24-hour or daily average) is 35 

(µg/m3) and the long-term standard (annual average) is 

15 µg/m3. 

Associated Known Health Risks:

Long-term exposure: cardiovascular, cardiopulmonary 

and lung cancer mortality (Wang et al 2016)

Short-term exposure: respiratory and cardiovascular 

problems, causing increased hospitalization (Michikawa et al 

2014)

• New York City (NYC) subway is the main mode of 

transport for over 5 million passengers on an 

average weekday (Villcasim, et al 2014). Therefore, airborne 

pollutants in the subway stations can have 

significant impacts

• Our antiquated subway system currently uses steel 

wheels, ceramic composite brake shoes, regenerative 

breaking, and only subway cars have on-board air 

filtration/ conditioning (Cudahy, 2003)

• Thus, making concentrations of PM2.5 on the order of 

10 times higher in the subway than above 

ground (Chillrud et al., 2004).

• PM2.5 levels have not been researched thoroughly 

in context to New York City, in specific. 

POTENTIAL HEALTH IMPLICATIONS

• The problem becomes even more serious as subway PM Levels average 

on about double the 24-hour short-term standard set 

by EPA. 

• These are the populations that are more at risk than normal people, PM 

levels can have a higher degree effect on them, much easier. This 

becomes an important risk to the common heath of New York City. It is 

unsafe and needs to be addressed 

• 2000 cases of lung cancer in NYC annually (CDC 2016). PM2.5 levels 

increase the mortality rate of lung cancer, potentially increasing this 

50% to 60% (Link et al. 2016)

• In New York City, CVD killed almost 43,000 residents (CDC 2016). . High 

PM is an acute trigger of AF, likely contributing to the pollution-

associated adverse cardiac outcomes observed in epidemiological 

studies. (Wang et al. 2016)
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Factors thought to increase 

subway PM concentrations:

• shallow station depth,

• older date of 

construction, 

• more regenerative 

braking, 

• less train frequency,

• steel wheel type

• the absence of walls 

between tracks 

• the absence of platform 

edge doors 

because they lead to a 

slower ventilation rate.

It is expected that the openings alone combined with the 

action of the trains will ordinarily provide sufficient 

ventilation, the fans being used only occasionally when 

circumstances require. But, this is not the case 

Ventilation

POSSIBLE SOLUTION

The paper claims that “experimental results from an underground 

subway platform showed that the proposed ventilation system can 

improve the platform PM level, leading to the passengers’ exposure 

to the reduced PM concentration (i.e., health risk reduction), and 

reduce the ventilation energy compared to the manual system by 

adjusting the ventilation inverter frequency and inflow of outdoor PM 

into the subway platform depending on the outdoor air quality.

(Villcasim, et al) 2014
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New York City Department of Health and Mental Hygiene, 2003

(Moreno et al. 2014)
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A schematic of a new IAQ ventilation system that takes into account 

the outdoor air quality used for ventilating platform. (Liu et al 2013)

(Liu et al 2013)


