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Cumulative Expoesure Pr o] ect

m Conducted by EPA’s Office of Policy

m Collection of analyses, addressing multiple
pollutants from multiple sites

m National analyses of

— Alr Toxics (Outdoor Concentrations)
— Food Contaminants (Exposures)
— Drinking Water Contaminants,(Exposures)

m Pilot Community-level study:
Greenpoint/Williamsburg, NYC
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Alr Toxics

m 188 Hazardous Air Pollutants (HAPS) In
Clean Air Act

m Limited avallability of air toxics monitoring

data

B Atmospheric dispersion modeling provides
understanding of concentrations of toxicsin
outdoor air




Scope of Modeling

m 1990 data

B M odeled concentrations for each census
tract in continental US (> 60,000)

m 148 HAPs modeled

B |ncludes stationary and mobile sources of
alr toxics emissions

m Uncertainty bounds derived from model -
monitor comparisons




WWW -based Access of HAP Data

m Goals.
— Concise display
— Easy access

— Understandabl e to non-statistical audience

m Solution:
- WWW
— GPL
— Micromaps
— Interactive Tables




Graphics Production Library (GPL )

m [ool for creation and modification of
statistical graphics on the Web

m Follows guidelines of modern statistical

graphics
m JAVA-based
m \Works with Netscape and Internet Explorer




History of the GPL

m Developers: Dan Rope, Dan Carr

B Main reference: Carr, Valliant, Rope (1996): Plot
Interpretation and I nformation Webs..., SCSG*,
Vol. 7, No. 2

B New commercial product based on GPL currently
developed by Dan Rope (Wed 2pm - Session 273)

*Statistical Computing & Statistical Graphiics News|etter:
http://cm.bell-1abs.com/cm/ms/who/cocteau/newsl etter/index.html




GPL Examples

m \WAWW:
http://www.mmonumental .com/dan_rope/gpl/

m \WWW mirror site;

http://www.galaxy.gmu.edu/~symanzik/gpl/
data/
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M icroma

m Link of row-labeled univariate (or
multivariate) statistical summaries to
corresponding geographical region

B Focus on statistical display and not on maps

m S-Plus functions (available at
ftp://galaxy.gmu.edu/pulb/dcarr/news etter/
micromap/)




History of Microma

B First presented at 1995 American Statistical
Association’ s annual meeting (Olsen, Carr,
Courbols, Pierson)

B Man references:

— Carr, Pierson (1996) Emphasizing Statistical
Summaries ... withiMicromaps, SCSG, Val. 7,
No.3

— Carr, Olsen, Courbois, Pierson, Carr (1998)
Linked Micromap Plots ...; SCSG, Vol. 9, No.1




Micromap Examples

m ftp://galaxy.gmu.edu/pub/dcarr/newsl etter/
Implots/




Hazardous Air Pollutanis (HAPs)
1980 Annual Average Per State

Waps States Average HAP % Urban Census Tracts
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Michigan - Modeled 1880 Air Toxics Concentrations
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Annual CO2 Emissions From Energy Use
Units = Tons Per Person
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Lung Cancer Marality Rates By State
White Males, 18656-1892

States State Boxplot of Constituent
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| nter active T ables

m Navigational Tool
B Rearrangement of Data
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United States — Summary

1990 Modeled Concentration of HAF benzene in pg/m?*
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United States — Summary

1990 Modeled Concentration of HAFP benzene in pg/m?
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Rhode Island — Summary

1990 Modeled Concentration of HAP benzene in png/m?

& County¥  aTracts¥ aMean¥ aMedian¥ AMin¥ 4P25¥ AP75¥ a&Max¥
Bristol Clounty | (20716l 124 TR TUTEE TR
Fent County AR VT 13308 TR

" Tewport County 2 13700 RAE TS
“Providence County 2.21 213 085 166 266 483
Washington Clounty AN RN 100082 ORS I TEER

Tracts represents the number of census tracts in 1990 for each county.,

Mean repregsents the arithmetic mean of all 1990 Modeled Concentrations for each county and Median
the median, Mixn represents the minimum 1990 Modeled Concentration for each county, F225 the 25th
percentile, F73 the 75th percentile, and Max the mazimutn, All concentrations are in micrograms per
cubic meter [pe/m=].

There are 5 counties in this state,

[Curnulative Exposure Project Home | EPA Home | Search | What's new ]
The Cumulative Exposure Project — Dade Table
Please send comrnents about this page to axelrad. danielf®@ . epa.gow




Rhode Island - Summary

1990 Modeled Concentration of HAP benzene in pg/m?

. aCounty¥ l Tracts ¥ glMeanT glMedianT glMinT lm‘l me AMT
éF‘rovidence County 138% 2.21 2.13 085 166 2660 483
" Newport County 2 137 0TI Sas TR

Bristol Clounty | 207716l 124 TG TTESTTTRED
T Rent County | AR VT 133080
Washington Clounty AN RN 100082 OESTAT RS

Tracts represents the number of census tracts in 1590 for each county.

Mean represents the arithmetic mean of all 1990 Modeled Concentrations for each county and Median
the median, Aixn represents the minimum 1990 Modeled Concentration for each county, F25 the 25th
percentile, £75 the 75th percentile, and Max the maximum, All concentrations are in micrograms per
cubic meter [pe/m].

There are 5 counties in this state,

[Cumulatve Exposure Project Home | EPA Home | Search | What's nesw]
The Cumuladive Exposare Project — Dada Table
Please send cornments about this page to axelrad danielt epa. gov




Rhode Island - Bristol County

1990 Modeled Concentration of HAP benzene in pg/m?

& Tract Code ¥ & Concentration ¥ | & Lower Bound ¥ .4 Upper Bound ¥
36106 {3 06 ig
30300 14" 67 £
30300 {2 08 43
30400 e 68 i3
30500 25! 7 g4
30601 % Wl X
30602 23 1 8.7
30700 3E] 7 {373
10800 % 08 §7F
30869 el 08 i
30801 {2 08 43
30602 e 68 i3

Concentration represents the 1990 Modeled Concentration. The interval (Lower Bound, Upper Bound)
represents the 90% Confidence Interval All concentrations are in mdcrograms per cubic meter [pg/m?).

There are 12 census tracts in this county.

[Curmnulative Exposure Project Home | EPA Home | Search | What's newr)
The Cumulaiive Exposure Froject — Data Table
Please send cormments abour this page to axelrad. danield@ epa_gov




Rhode Island - Bristol County

1990 Modeled Concentration of HAP benzene in pg/m?

A Tract Code'¥ t Concentration ¥ A Lower Bound ¥ A Lpper Bound ¥
| 35700 35 {7 153
30500 2.5 1.2 9.4
3G6G2§ 23 1.1 8.7
30200 1.4 0.7 51
20601 13 0.7 51
30800 | 1.2 0.6 4.7
20899 1.2 061 46
30100 ; 1.2 0.6 4.6
20901 ‘12 06! 4.5
30300 1.21 0.6 4.5
3G9G2§ 1.1 06! 43
30400 1.1 I:}6 4.2

Concentration reprezents the 1990 Modeled Concentration. The interval (Lower Bound, Upper Bound)
represents the 90% Confidence Interval All concentrations are in micrograms per cubic meter [pg/m3).

There are 12 censugs tracts in this county,

[Cumuladve Exposure Project Home | EPA Home | Search | What's new)
The Cumulative Exposare Project — Dada Table
Please send cormments about this page to axelrad daniell®@ . epa gov




Brinaing All Together

m GPL extended with micromaps
m Selection of HAPs
m Clickable maps and interactive tables

B Hierarchy of maps and tables




Realization

m Automatic one-time creation of micromaps

B C CGl scripts used to create follow-up data
sets and Web pages

m Political vs. scientific design and layout




Current Standing

_  NATIONAL  coack 1o mews,
Is House Paint Killing Us?

s Inclustry May Not Be The Only Polluter

» Toxins Lurk In House Paint And Lawn Mowers

» But Some Question Validity Of Data
UNION COUNTY, New Tersey
Saturday. Fcbrwr_r 20,1990 - 18:44 PMET
i3] (CBS) Breathing can be
hazardous to your health,
A groundbreaking study
by the Environmental
Protection Agency has
el found that virtually every
L American is inhaling

reports CBS News Correspondent Jeffrey Kofman.

The study looked beyond high-profile pollution
problems like lead and carbon monoxide, testing for
148 toxins that haven’t been examined closely
before. It found unsafe levels of at least eight
cancer-causing chemicals virtually everywhere in
America.

CBS, 2/20/1999

BS unsafe levels of chemicals,

"I's
almost: We

problem,
and it’s us."

New Jerery

EPA Air Pollution Study Put On Hold

Air Date: Week of January 22, 1999

Copyright 1999 by World Media Foundation. No portion of this transcript may be copied, sold, or transmitted without the

_written authority of Woeld Media Foundation.

CURWOOD: This is Living on Earth. I'm Steve Curwood. The results of a groundbreaking new Federal
study of air pollution might have been available at the click of a burton, But they're not, becausa of
objections from the nation's mayors. The Environmental Protection Agency’s Cumulative Exposure
Project is looking at aitborne toxic chemicals. So far it has found that at least B of these chemicals are
present at dangerous levels in every neighborhood in the continental US. The EPA was ready to post the
city-by-city results on their Web site last month, but it decided not to, after the Conference of Mayors
questioned the findings, saying they were based on untested models and old data. Seott Allen covers the
environment for the Boston Globe. He says the report’s conclusions are disturhing.

ALLEN: If you are living anywhere in the United States and taking a breath as we speak, you're getting
at least an ¥ in a million lifetime cancer risk of exposure from what you're breathing. That may not
sound like a whole lot, but when you multiply it over a city’s population, a eouple million people living
in acity or 5 million people in a state, it adds up to hundreds and thousands of cancers spread across a
lot of people. And you have to also consider that there are some places, in fact about 10% of the United
States, has got a significantly higher risk of cancer from the toxic chemicals in the air. Their risk is at
least onc in 10,000. And that means in any small town in America, practically, 1 or 2 people are getting
cancer from breathing the air. Not any special pollution, but just the regular everyday air.

NPR, 1/22/99




Sporls
Besrge

Clhty Life
Suburbam
Matiomal
Ennernsional
Olpisdon

Business

[iaaly Mognzine
Oibitwaries

Fuod: Wed | Sun
Diowkes

Trawel

tech life
Weekend

Rieal Eslsic
Home & Design
Healih & Scicnce
At & Enterminment
LifeSayle

Sundoy Review
Sunday Magnzine

| NEWS |

Metro

o o
Study finds air in N.J. heavy with pollutants

The federal report found potentially carcinogenic levels over much of the
state.

By Maureen Graham
INQUIRER STAFF WRITER

Two dozen air pollutants in levels high enough to increase cancer risks have
been found in New Jersey's air, according to a federal study completed last
year.

The study by the U.S. Environmental Protection Agency lists 24 :
cancer-causing air pollutants at levels that "exceed cancer benchmarks” in

some parts of the state and nine at excessive levels in every county.

The federal report, based on 1990 data, was given to the N.]. Department of
Environmental Protection earlier this year but has not yet been t'ﬁlenfed to the
public, according to two internal DEP memos obtained by The Inquirer.

Philadelphia Inquirer, 2/21/99
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The Charlotte Obserper

Posted ar 10:40 p.m. EST Monday, January 18, 1990

Is every breath we take risky?
Toxic chemicaly cover America, EPA study says

By SCOTT ALLEN
Boston Globe

Americans increase their risk of cancer praclically every time
they draw a breath, according to a groundbreaking federal project

that fi i i icals j
oy inds there is almost no place (o escape toxic chemicals in the

The Environmental Protection Agenc found i

Ajn:dcan inhaled slightly wusal‘cgleveﬁl; of at Iglaztl Z?;ﬁ i
c_hemmals._Twent:.r million faced at least a 1-in-10,000 lifetime
nsk of getting cancer as a result in 1990, the most recent data
available for the agency’s Cumulative Exposure Project.

Charlotte Observer, 1/18/99




Availability

m http://www.epa.gov/Cumul ativeExposure -
Text only

m Preview Site for State Agencies - Tables

m Advanced Development Site - Interactive
tables

m 1996 HAP data might be published through
micromaps and Interactive tables




http://www.epa.gov/Cumul ativeExposure

Juergen Symanzik:
Symanzik @galaxy.gmu.edu

Daniel Axelrad:
axelrad.daniel @epa.gov




