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weee Background

« New Haven, CT — Funded for EPA Community Air Toxics Project
—Implemented a comprehensive Clean Air Initiative
—Includes a number of voluntary and regulatory air pollution programs
- Development and validation of EPHIs are needed

- Existing health and environmental data are available across the United
States

—However, knowledge of these existing data may not be known
—May have access limitations
—Health and environmental data may not be compatible to link

- Office of Research and Development -1-



United States
Environmental Protection
Agency

SEPA Study Aims

- Identify existing human health, ambient air quality and human exposure-
related data in New Haven, CT

—Assess the availability and accessibility

- Determine the air pollution reduction activities and associated changes in
emissions for multiple pollutants

- Refine, apply, and evaluate air quality and human exposure models that
can be used with local health data

- Assess the feasibility of using this existing information to conduct an air
accountability study

- Develop collaborations and partnerships with state and local agencies
Including government, academia, and the New Haven community

 Provide the methodologies developed under this project to future projects
In other areas in the United States

Office of Research and Development -2-
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« |dentified as a concern from
EPA Region 1

« Highest children asthma
emergency room visits in CT

- New England County with
2"d highest NATA risks

« PM and Ozone
noncompliance

« City, state & community

New Haven, CT

: . Where highways, power plants
partnerships and actions and an industrial port converge

- Office of Research and Development -3-



EPA Assessing Feasibility

Environmental Protection
Agency

Step 1 — Identify health end-points and pollutants of interest specific to New Haven

-~

Step 2 — Ascertain relevance, completeness, and availability of identified health databases, emissions,

environmental and exposure databases
&

-~

Step 3 — Develop emission estimates representative of impacts of local sources and projected impacts
L of federal, state, and local regulatory reduction activities

-~

Step 4 — Predict pollutant-specific air pollution concentrations and population exposures using coupled
L models for key pollutants for base year 2001 and projected years 2010, 2020, 2030

-~

Step 5 — For each morbidity and mortality health-endpoint, determine minimum statistically detectable
L amount of reduction that can be expected for New Haven study area (population ~370,000)

Ve

Step 6 — Estimate for each health outcome, the portion that may be attributed to effects due to air
L pollution

-~

Step 7 — Estimate the size of air pollution reduction that would be necessary for New Haven in order to
\test likely impacts of pollution reductions on determined health indicators

-~

Step 8- Determine feasibility (not feasible, potentially feasible, likely feasible) considering alternative
L study designs

- Office of Research and Development -4 -



amneen EXISTING Data
Ambient Air Quality Data Existing Human Health Data

- 6 ambient air monitors in (continue)
City of New Haven operated * Connecticut Department of
by Connecticut Department ~ Public Health’s Asthma

of Environmental Protection  Program
—Currently only 4 are active ~ —Asthma surveillance
Existing Human Health Data —School based asthma

- Hospital discharge data surveillance
(CHIIOI\/IE) J - Medicaid data — HUSKY

Vital 9 « School absenteeism
* vital records » CT Tumor Registry

- Birth defects registry - Emergency services data
« Hill Health Community Health
- Office of Research and Development -5- Center Data
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SEPA  Emission Estimates Representative
of Local Sources

Agency

New Haven Inventory - Local mventory.avallable for 2001
By Source Category - Assessed location of local sources and
2804 12% updated the 2001 emissions inventory
= 22% :
- Regulatory and Voluntary Actions to
Consider
—National regulations for mobile sources
38%
- Road
OPoint (114 tons)
BArea (215 tons) « Non-road
EOnroad Mobile (389 tons) _ : :
aNonroad Mobile (279 tong) Voluntary actions for mobile sources
Total HAPS = 997 tons - Road
(116 HAPs categories) * NOI’]-I‘O&d . -
—National regulations for stationary
Weil M. (2004) New Haven Air Toxics Inventory and sources

Risk Reduction Strategy. . . .
http://www.cityofnewhaven.com/CityPlan/pdfs/Environ VOIuntary actions for Statlonary SOUrces

mentallnitiatives/AirToxicsProject/InventoryReport .pdf _|nd00r air redUCtiOn aCtiVitieS

- Office of Research and Development -6-



http://www.cityofnewhaven.com/CityPlan/pdfs/EnvironmentalInitiatives/AirToxicsProject/InventoryReport .pdf
http://www.cityofnewhaven.com/CityPlan/pdfs/EnvironmentalInitiatives/AirToxicsProject/InventoryReport .pdf
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Hybrid Modeling Approach for Resolving Local Scale Impacts

Local impact from stationary sources Near-road impact from mobile sources
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Regional background from CMAQ

Combined model results
for multiple pollutants for
each of the 318 census
block group centroids in
New Haven area

Note: annual average benzene concentrations are shown

CMAQ — Community Multiscale Air Quality Model



e Pragentation will focus on...

« Pollutants
-NO,,
—PM; 5
« Health outcomes
—cardiovascular disease hospitalization and mortality
—respiratory disease hospitalization and mortality

—chronic obstructive pulmonary disease (COPD)
mortality and hospitalization

—asthma prevalence, diagnosis and hospitalization

- Office of Research and Development -8-



Annual Average NOx concentrations at the census block group centroids, New Haven, CT

fy = - p -

South-North distance (km UTM, zone 18)

South-North distance (km UTM, zone 18)

4584 |

=
4582

T T T 1 T IJ T

as80|

4578

4576

4574

4572

4570

4568

4566

1= 20pgim’

B 20 - 40 pg/m?

140 - 80 pg/m?

[ 60 - 80 png/m”
80 - 100png/m?|
M= 100ngim?

670 672 674 BTG
West-East distance (km UTM, zone 18)

4584 [
)
4582

ass0 |-

4578

4576

[ —
[

ey A\
mign Yy S
-0 /

4574 (I

4572

4570

4568

ases |-

1= 20pg/m?
W 20 - 40pg/m?
140 - 60pg/m?
[ 60 - 80 pg/m?
[180 - 100png/m?|

| M= 100ng/m*

South-North distance (km UTM, zone 18}

South-North distance (km UTM, zone 18)

4584

=
4582

.
4580

4578

4576

4574

4572

4570

4568

4566 |-

e

'_ M\

1= 20pg/m?
W 20 - 40 pugim?
140 - 60pa/m?*
M 60 - 80 ngfm*
80 - 100pg/m?
M = 100pg/m’

668 670 672 674 676
West-East distance (km UTM, zone 18)

1= 20 pgim?®

W 20 - 40 ngim?

140 - 60pg/im?

I 60 - 80 pg/m”

180 - 100ng/m’
W = 100pg/m?




Annual Average PMnS concentratlons at the census block group centr0|ds New Haven CT
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Air Pollutant

NO,
PMZ.S

Assessing Feasibility

Percent Reduction (from 2001) for Predicted Year

2010
61%
8%

2020
78%
9%

2030

Percent air pollution reduction needed to reduce risk of an outcome

% Reduction in | RR=1.05 RR=1.10 RR=1.15 RR=1.20
Health Outcome

5 % =100 54 37 28

10 % =100 =100 75 58

15 % =100 =100 =100 89

- Office of Research and Development
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Feasibility — None for PM, : and a few for NO,

Outcome
All Cause Mortality (except injury)
Cardiovascular Disease

Mortality (ICD-10 100-187)
Hospitalization Discharge (ICD-9 390-459)

Respiratory Disease
Mortality (ICD-10 J00-J98)
Hospitalization Discharge (ICD-9 460 - 519)

Chronic Obstructive Pulmonary Disease and
Related Disorders
Mortality (ICD-10 J40-44)

Hospitalization Discharge (ICD-9 490-496)
Asthma
Current Prevalence, Adult (=18 years old)

Current Prevalence, Children (<18 years old)

Hospitalizations (ICD -9 493), Adult (=18
years old)

Hospitalizations (ICD -9 493), Children (<18
years old)

Minimum Statistically
Detectable % Decrease

10

15
10

20
10

30
15

2.5

15

20
15

NO, Feasible

Based on Sample Size
2020, 2030 (RR 21.15);
2010 (RR 1.20)

Not Feasible
2020, 2030 (RR 21.15);
2010 (RR 1.20)

Not Feasible
2020, 2030 (RR 21.15);
2010 (RR 1.20)

Not Feasible
Not Feasible

2010 2010, 2020, 2030
(RR=1.05)

2010, 2020, 2030
(RR=1.10)

Not Feasible

Not Feasible
Not Feasible



wEPA Intra-urban gradient — PM, -

United States
Environmental Protection

simulation

- Used an epidemiologic simulation-based approach similar to Pope et al. (2009), which
examined life expectancy and PM, - between 1980 and 2000

— life expectancy improved 0.61 years per 10 pg/m?3 decrease in PM, -

- Examined differences between # hospitalizations for 2001 and 2010 (estimated based on
2007 hospitalization data)

- #CHD hospitalizations decreased with increasing reductions in PM, ¢

- Asthma suggestive — rates increased over time period, but seemed to increase less in
areas with greater reduction on PM, -

— Need to consider intra urban gradients further, ideally with epidemiological analysis

using detailed local health data collected between 2001 and 2010 and the latest 2010
census information

Pope CA, 3rd, Ezzati M, Dockery DW. 2009. Fine-particulate air pollution and life expectancy in the United States. N Engl J Med 360(4): 376-386.

- Office of Research and Development -13-



SEPA Benefits to New Haven

Environmental Protection
Agency

*\We went to New Haven and presented our models

*Based on the models, New Haven has taken actions to define
requirements for power plants and schools in order to reduce human
exposures to air pollution

New Haven is mentoring other cities such as Bridgeport, CT and
Springfield, MA, EPA CARE (Community Action for a Renewed
Environment) and EJ Showcase Communities, on the benefits and
methods to negotiate for no new net emissions during siting of facilities

- Office of Research and Development -14 -
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Combining regional- and local-scale air quality models with exposure
models for use in environmental health studies.

|Isakov V, Touma JS, Burke J, Lobdell DT, Palma T, Rosenbaum A,
Ozkaynak H. J Air Waste Manag Assoc. 2009;59(4):461-72.

Feasibility of Assessing Public Health Impacts of Air Pollution Reduction
Programs on a Local Scale: New Haven Case Study.

Lobdell DT, Isakov V, Baxter L, Touma JS, Smuts MB, Ozkaynak H.
Environ Health Perspect. 2011; 119:487-93
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