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A collaboration between the South Bronx community and New York University





Air Pollution Concentrations and Measurement Height in the South Bronx
By Carlos Restrepo, NYU Wagner – ICIS

The South Bronx Environmental Health and Policy Study is a collaborative project between New York University and community groups from the South Bronx. The NYU group includes researchers from the School of Medicine’s Nelson Institute for Environmental Medicine (NIEM) and from the Wagner Graduate School of Public Service’s Institute for Civil Infrastructure Systems (ICIS). The participating community groups are The Point Community Development Corporation, Youth Ministries for Peace and Justice Inc., Nos Quedamos/We Stay, and Sports Foundation                     Inc. The main goal of the study is to gain a better understanding of the relationship between transportation, waste management, air quality and human health in the study area, which was defined as community districts 1, 2, 3, 4 and 9. The South Bronx has one of the highest asthma rates in New York City and in the country and residents feel that such rates are related to poor air quality and proximity to waste transfer stations and other facilities associated with a large volume of truck traffic.

From the start of the project the participating community groups expressed an interest in learning more about air quality in the area and taking new measurements. As part of federal regulations, the New York State Department of Environmental Conservation (DEC) is required to monitor air quality in New York City. Their hourly measurements of air pollutant concentrations are available online at:  www.dec.state.ny.us/website/dar/bts/airmon/sitepage2.htm. Currently, there are several monitoring stations located in the South Bronx. However, residents are sometimes skeptical of these measurements because the stations are located 15 meters (about 49 feet) above ground. The regulations of the Environmental Protection Agency (EPA) stipulate that monitoring should be done at heights between 2 and 15 meters above ground, and the stations in the Bronx are currently placed in the rooftop of several schools at the higher end of this range. One important reason for doing this is safety and security since those locations prevent people from tampering with the equipment. The participating community groups in the study were interested in taking air quality measurements closer to ground level, which they felt would better reflect the level of pollution that people are exposed to, and to compare the results to data obtained by DEC monitoring stations. 

The study is able to take air quality measurements thanks to a mobile laboratory placed in a van. The equipment used by the project to measure air quality is very similar to that used by DEC in their monitoring stations. The van measures air quality at a height of about 4 meters above ground, which is much closer to a person’s height than the location of DEC stations. Since 2001, this laboratory has been stationed in several locations in the study area for periods of about three weeks. The results of the measurements are available online at: www.nyu.edu/projects/southbronxhealth. 
In order to compare the results of the study with measurements from DEC, daily averages were obtained for both data sets and for those periods for which data are available. The pollutants compared include sulfur dioxide (SO2), nitrogen dioxide (NO2), carbon monoxide (CO), ozone (O3) and particulate matter (PM2.5). All of these pollutants, with the exception of CO, are believed to be associated with asthma. Although it is not clear whether pollution can cause a 
person to develop asthma, air pollution is one several factors that can trigger an asthma attack in a person with this disease. 
The results show that there is good agreement in the data among DEC stations, but there are some important differences between the project van’s measurements and DEC data. For PM2.5 the measured concentrations by the van were similar to those recorded by DEC stations. In the case of ozone, the concentrations recorded at ground level were similar or lower than those recorded by DEC stations. For NO2, however, the concentrations recorded at ground level were over twice as high as those recorded by DEC. In the case of SO2, ground level measurements were substantially higher in August but very similar in the other two periods. CO concentrations measured at ground-level tend to be 60-90% higher than those recorded by DEC monitoring stations. 

Although the measured values for some of the pollutants are significantly higher closer to ground level they are still below the EPA standards. Concentrations below these standards are considered to be protective of the general population given the current state of knowledge about the association between air pollution and human health. Because our understanding of this association changes over time, the standards are subject to revisions every five years. This does not mean that concentrations below these standards are not associated with any health problems. It simply means that current public policy considers these pollution concentrations to be acceptable. For the pollutants that have 24-hour or 1-hour standards, all the measured values are below current EPA standards. The comparison of the NO2 data is complicated by the fact that EPA’s standard for this pollution is a one year average. The van measurements carried out to date are only for three week periods. However, if the concentrations measured by the van close to ground-level were to hold for a year they would surpass EPA’s 1-year standard by a wide margin. The comparison for NO2 values is shown in the figure below. It compares the van’s measurements with those of DEC station 709406 (located near the entrance of the Bronx Botanical Garden), for the period November 16-29, 2001. It also compares the van’s measurements with those of two DEC stations, 709406 and 709407 (located at 681 Kelly St.) for the period December 3-31, 2001. As shown, the van measurements taken at a height of 4 meters are consistently higher than those taken by DEC stations at 15 meters above ground.  
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These findings suggest that more research is needed to understand whether the current EPA standard for NO2 would be violated if measurements were taken at a lower height than that currently used by DEC. Since the current standard for NO2 is a one year average, in order to make this determination a comparison over one year would have to be made.  
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