Buffers Used in Estimating Impact
Extent of Air Pollution Sources

[ statonary Point Source (575 uffrs.
S Toxic Relase Invtory (TRY) Facily Buffers
EIMajor Truck Routs (MTR) Buffers
Eimied Accss ighway (LA) Butfers

0]

Counties (Boroughs) of New York City

Project Descriptio

Mapping Asthma Hot Spots: The Geography of Asthma and Air Pollution in the
Bronx, New York City, examines the spatial correspondence between the incidence of asthma and the
locations of environmentally-burdensome land uses and activities. We propose that there is a spatial
correspondence between areas having high rates of asthma hospitalization and areas in close proximity

to sources of air pollution. To test this hypothesis, we are using Geographic Information Systems
(GIS) to map and model the major mobile and stationary sources of air pollutants in the Bronx, New

tems Research Institute’s *“ArcView” mapping and spatial analysis

York City. Environmental Sy

software is being used, as well as specialized data sets, orthophotos, and geostatistical programs,

Recent studies ' have linked high concentrations of known air pollutants to respiratory
discase, demonstrating that increased air pollution is a serious public health and environmental concern.
Reduced air quality and respiratory health problems, particularly asthma, have been associated with a
number of sources, including toxic air emissions from industrial processes, particulate matter and
increased levels of NO, and SO, from truck traffic, and increased pollution from other noious land
uses (e.g. waste-related facilities, medical institutions, power plants).

‘These issues are of particular interest to the Bronx community, because residents of the

Brons, specifically children under the age of 14, suffer from one of the highest rates of asthma
hospitalization in the country'®. In addition, the Bronx has a disproportionate number of Stationary
Point Sources and TRI facilities!!, and these are mainly concentrated in the South Brons, where the

thma rate is rel ly high. The South Bronx also has the highest volume of vehicular traffic in the
nation, which grearly lowers ir quality'%. There have been no major geographic studies of New York

essed the potential connection between noxious land uses and asthma. Therefore,

we are investigating the possible correlations that may exist between high rates
sources of air pollution in the Bron.

of asthma and multiple

We are addressing the following questions using the methods discussed belo

). What are the major sources of air pollution in the Bronx? For each source, what are the quantities
and characteristics of pollutants cmitted?

Whatis the geographic extent of pollutant dispersion (impact zonc)?

What are the characteristics (age, socio-economic, and racial /ethnic) of populations potentially

most affected by these pollution sources?
. I there a spatial correspondence between arcas having high asthma hospitalization rates and
areas in close proximity to major sources of air pollution?
Is there

&

connection between age, income, race/ethnicity, high rates of hospitalization for asthma,
and environmental burdens?

Mapping Asthma Hot Spots:
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Methods:

 Located and mapped major sources of air pollution in the Bronx: facilitics that emit, use or store
toxic substances (TRI); facilities that emit criteria pollutants (SPS); limited access highways (LAH);
and major truck traffic routes (MTR).

cated buffers around the above listed major sources of air pollution. Each buffer represents an
approximation of the areal extent of potential air pollution impact. Buffer sizes are as follows: 150m
., 0.5 miles buffers around TRI

buffers around the limited access highways and major truck rout
faciltics, and 0.25 mille buffers around SPS facilties. These buffe

distances are based on standards
used in environmental assessment, reflecting the distances that air pollutants typical for each source
are expeeted to travel. All four buffer types were joined in order to ereate the “Combined Buffer”

lay

 Using Census Bureau information at the block-group level, we mapped the potentially-impacted
population by socio-cconomic and demographic indicators, such as race and ethnicity, and poverty
status.

© Mapped the asthma hospitalization cases, using the latitude and longitude of patient addresses.
‘The cases were mapped by individual years, months and seasons within each year, and by age cohort
(0-15 years old and 16 years and olde).

« Summarized asthma hospitalization case counts for each block group. Then, calculated rates based
on overall population of the block group and the population of cach age cohort. This analysis was
conducted separately for each of the 5 years, as well as for the 5-year average of asthma

hospitalization counts, and by age cohort.

“onducted a geoprocessing operation called “Clipping” in order to select the portions of the block
groups and asthma hospitalization cases that lic within the buffers. This was done for cach separate

buffer type and for the combined buffer, using case data for each separate year.

© Summarized data for the number of cases

in each resulting portion of the block group (in and out

of buffers). To estimate how much of cach block group’s population lives in and outside of cach
type of buffer, we had to calculate what proportion of each block group’s area lies within the buffer.
Population counts inside the buffers were therefore assigned based on areal weighting ratios of block

groups. Rates were developed based on these population estimates and case counts.

» Conducted statistical analyses on the difference of case counts and rates between areas within the

buffers and areas outside the buffers. The odds ratios comparing the risk of being hospitalized for
asthma based on prosimity to air pollution source (living inside or outside the buffers) were
calculated for each year, by age cohort, and each buffer type, including the combined buffers
Overall Brons rates and odds ratios were also caleulated. In addition, we calculated Chi Square
values o determine if there is a significant association between residence location and asthma
hospitalization rates.
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Conclusion:

‘The odds ratios for children (age 0-15 years) and adults (16 years
and older) for asthma hospitalizations for each year from 1995-1999
were calculated, comparing those who lived in buffer areas
surrounding Toxic Release Inventory (TRI) facilities, Stationary
Point Sources (SPS), along Major Truck Routes (MTR), and/or

ited Access Highways (LAH), and compared to other Bronx
residents living outside these buffer zones. Patterns of increased
tent from y

risk were cons to year.

For adults living near TRI facilites, the increased risk for asthma
hospitalization ranged from 29-60%, for SPS sites from 26-66%,
along MTRs from 7-17%, and in all buffer zones from 28-30%.
“The inereased risk for children living near SPS sites ranged from
14-30%, for TRI facilities 16-31%, and for combined buffer zones
11-17%. No increased risk was found along LAHs and none for

d risk for the total

children living along MTRs. The incre
population living in all buffer zones was 25-29'

Odds Ratio Ranges for the Five Year Study Period
* Indicated results are statistically significant at p<0.01

Buffer Type | Adults | Children | Total Population

Combined | *1.28-1.30 *1.11-1.17 *1.25-1.29

TRI *1.29-1.60 | *1.14-1.30 *1.33-1.49

SPS *1.26-1.66 | *1.16-1.31 *1.23-1.32

MTR HL07-117] 1.09-1.00 *1.10-1.15

LAH 0.90-0.93] 0.99-0.83 0.86-0.93
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perform spatial analyses, computerized mapping, and geostatistical operations. A map
is composed of several “themes” or layers of data, which can be combined using
Boolean algebra in overlay or buffer procedures to yield additional information. Data
layers used in this study are listed below, along with their tabular sources and the
processing techniques used to transform them into spatial data:

Data Layer: Toxic Release Inventory Facltis (TRI),
Source:  US. Environmental Proteetion Agency (2000).
(TR locarions geo-coded and plotied at Lehman GIS lab, 2002)

d Through Truck Route Network
Source: New York City Department of Transporaaion/Trafic Rules and Regultions

(Truck routes digiized and plottd at Lehman GIS lab, 2002)
Data Layer: National Emission Trends (NET)
Source: U, Environmental Protection Agency

(Facilty locations geo-coded and plotted at Lehman GIS Jab)

+ Digital Orthophotos of New York City
Source: New York City Department of Environmental Protcetion, NYCMAP (2000)

s that combine specialized
and the knowledge

Data Laer Moo Mniscing Zons
e
Geographical ot T
(Rbtor M Zone digised and plnmd S Letnan Gis lab)

Data Layer: Demographic and Socio-Fconomic Data by Block Group
Source: US. Department of Commerce, Bureau of the Census.
‘Census of Population and Housing, Summary Tape File 32" (2000),

Data Layer: Street Segments
Sourcer US. Department of Commerce, Bureau of the Census (2000)

TIGER Files (Topolagically Integrated Geographic Encoding and Referencing)
(Limited Access Highways sclected and processed at Lehman GIS lab)

nm ayer Shoreines, Water Bodies,Paks, Censis Tt Boundries and Centoids
US. Department of Commerce, Butcau of the Census (2000)

Data Layer: Zoning and Land Us
Soures: Lorlofo by Space ek (2002
w York City Department of Finance, RPAD (Real Property Atribute
D @03

Daa L Ly T e
e Depariment of Helth SPARCS daabase (Satewide Phnning
- Kn(ur(h(vakn stem) (1995-1999)

Percentage of Population Below
Poverty, within Buffers

Acknowledgement:
Funding for this project was provided in part by the National
Occanic and Atmospheric Administration’s Center for Remote
Sensing Seience and Technology (NOAA-CREST), Educational
Opportunites for Under-Represented Minority Students in the
Scicnces/ Educarional Partnershi ith Minority Serving
Insitations (HPP/MSD; Momteiore fedicl e/ Albert

Einstein College of Medicine, Institute for Community and.
R Collsborative Health; PSC-CUNY Faculty Research Awards; and

=g the George M. Shuster Fellowship.

Additional technical assistance was provided by Carlos Alicear,

environmental planner with the South Bronx Clean Air Coaliion,

and Dr. Willam Bosworth, Professor Emeritus, Lehman College,

Director of the Bronx Data Center.

References

1. Gotone G, B i e iyt hiden. Ompaos
5 (1995)
2 it} e, o RC. Hotod ivsons fos s i e chool
hildee dsin Bimningham UK.

T —

Healt 49: 223
5. English P, Neorr R,

llan M, Wl 1 2 1. Enaminig sociions
fow

Enimmmntal Hoskth Perocies
Rty e g S ——
School children in Taiwan. Esriromatol e P 107(12; 1001-1006

1999).

67 (1990,

5. Livingetone AE, Shaddick G, Grundy C, Elloe P, Do peoplelving ne
v i T e R PR
Joumal 312: GT6-677 (1996)

. Ooserke A, Drijver M, Lebet P, Brunckeeff B. Cheonic espeatoy symproms n
chidren snd adls v slong stects with high trfic densit. Ocspational
Faninmmntal Mediive 53: 241247 (1996)

7. Sk . Tl NO, s hepeviloc o s s sy

yearolds, Joural 10: 2275.2278 (1997,
8. Van Vit P, Knape M, de Harog ), Jansin N, Horssena , and Brunchree .
liing near

cways. Ensamanel R 74 122-13 (1997

5. Wilkiaon ;e . Cos oo sy of s sbsion it st i childeen
aged 514 year: relation with oad tafic in norh west London. Thones 3412
1070-1074.(1999),

10, New York Depariment o Heslh. A Fats 1999, Neww York ity Chidhood
b st Now YNV

11 Maanay JA Tojusices: Piclls nd

I

Heslh and Equity. Ensrommenal

Health Prpetives 110 (Sopp. 21161-171 (00
12.Jackson K, ed. The Enclpei of New York G, 1995, Yale Usisersn Press, New
Haven,CT




