What you see in this picture is the least of it! THE

KRESGE

193 has 150,000 vehicles per day overhead FOUNDATION
New housing proposed with retail to the right

MBTA diesel commuter rail lines (3) under

— ‘z § J‘\‘
Wig Zamore March 10 2016 - NESEA BE16 Places - Background Air Pollution and Health Information



FOCUS of STEP and Mystic View Task Force
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Land Use and Economic Development
Assembly Square - 145 acres

3 ,\ R Old underutilized industrial site (FORD plant)
i Developers preferred Big Boxes
Community wanted dense mixed use (TOD)
30 new acres open space
30,000 jobs
30,000,000 net annual taxes

Settled December 2006 after years of battle

Transportation

hd

T Orange Line ~ $S50M first T-stop 33 years
=== Green Line Extension ~ $1B ~ first light rail
branches in several generations
Solid T circles represent new stations
Community Path to connect from Bedford
through Davis Square to Green Line and Boston

STEP and Mystic View used air quality and health
in their advocacy for local and regional changes




Recent Afternoon on 193 in Somerville MA - Citizens still learning to drive
Somerville has 200,000 VMT per square mile per day and most diesel rail
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Action-oriented focus of volunteer
groups Mystic View and STEP in
Somerville evolved as follows:

1998 to 2000 and Beyond
LIVE WORK BALANCE
Jobs, Taxes & Open Space

2001 to 2003 and Beyond
Transportation Capacity

2004 to 2006 and Beyond
Air Quality & Public Health

These focal areas turned out
to be highly interactive!




Recent Afternoon on 193 at Somerville Medford MA city line — Citizens still learning to drive!

Massachusetts Highway Volumes
Average Weekday Vehicle Miles Trawveled in Millions

Transportation Trends Boston & MA
1970 highway volumes < 25 M VMT/D
1990 highway volumes > 50 M VMT/D
2010 highway volumes > 75 M VMT/D

| .




Recent Afternoon on 193 in Somerville MA - Citizens still learning to drive
Transportation dominates petroleum consumption , but could be multi-source electric

S

Energy (exajoules)
Population (billions)

Biomass/Biofuels I Crude Oil

. Natural Gas . N yclear
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Recent Afternoon on 193 in Somerville MA - Citizens still learning to drive

One big issue is that transportation dominates petroleum consumption (70%) but could be multi-source electric

e

U.S. Primary Energy Consumption by Source and Sec;Jr, 2007

(Quadirillion Btu)
L .
Percent Fﬁcﬁ L -

of Source of Sector

Transportation

Natural
Gas’
23.6

Residential
and Commercial
10.6

4 i -
Nuclear o Electric Power’
Elecfrg:‘lPower 40.6

'Does notinclude 0.6 quadilion Btu of fuel ethanol, which is included in "Renewable Energy™ Sncludes commercial combined-heat-and-power (CHP) and commercial electicity-only plants.
:’Exdudes supplemental gaseous fuels. “Electricity-only and combined-heat-and-power (CHP} plants whose primary business is to sell electricity,

" includeslessthan 0.1 quadrilion Btu of coal coke net imports: or electiicty and heat, o the public

*Conventional hydroelectic power, geathermal, solariPY, wind, and biomass Note: Sum of components may not equal 100 percent due to independent rounding.
“Includes industrial combined-heat-and-power (CHP ) and industrial electricity-only plants. Sources: Energy Information Administration, Annual Energy Review 2007, Tables 1.3, 2.1b-2.1f and 10.3.




Is this a healthy place and time for a Are these healthy places for housing?
young mothe_r and daughter to exercise? Are HEPA filte'r interventions po\ssible?




G.M. Rowangould/ Transportation Research Part D 25 (2013) 59-67

60 19.4%
50 16.2%

40 12.9%

% 07%_
20 6.5%

United States Near Road Population (millions)

Gregory M. Rowangould *

A census of the US near-roadway population: Public health
and environmental justice considerations

@ CrossMark

Civil Engineering Department, MSCO1 1070, University of New Mexico, Albuguerque, NM 87131, USA
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Near Roadway Exposure
~60 Million US Residents
~20% of US Population
-1

This study estimates the size and distribution of the population living near high volume
roads in the US, investigates race and income disparities in these near roadway popula-
tions, and considers the coverage of the national ambient air quality monitoring network.
Every US census block is classified by traffic density and proximity to roads falling within
several traffic volume ranges using year 2008 traffic data and the 2010 and 2000 US Cen-
sus. The results indicate that 19% of the population lives near high volume roads. Nation-
ally, greater traffic volume and density are associated with larger shares of non-white
residents and lower median household incomes. Analysis at the county level finds wide
variation in the size of near roadway populations and the severity of environmental justice
concerns. Every state, however, has some population living near a high volume road and
84% of counties show some level of disparity. The results also suggest that most counties
with residents living near high volume roads do not have a co-located regulatory air quality
monitor.

© 2013 Elsevier Ltd. All rights reserved.
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40B Applications MIT's Map of 40B Affordable Housing Projects and
MAPC's Map of Highway Pollution Health Hazards
o “-«,‘-6"/ .
B Are virtually THE SAME MAP!
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O o e In the US, 9% of all people and 18% of all
- A enters live within a few hundred feet of highways
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L O\ B S RN ' '
! & s (@) i r O ¢ : .‘.“:‘:"‘""“o : r: ; | } @ 9°
Y o-.\.uvra@ “o °° Q’ = ?%‘,_rs« ; s ' Sren ; /
. N e r s . ;
© % ) N D: o\ e
L] 2 = 29 LN
S75® PAL7 o)\ ~ad
s HO ch'g:m "C O peSinsred WROSE £
a 3 4 s § o unzou 5 L:J"f’ 8%, Daily Traffic Volume
an .wa., .‘#&W Q %-"wg( o i Intersections and Interchanges
a 'Wmcﬁi‘.".‘“ o @® Greater than 100,000

Major Roads
e Greater than 100,000

s 50,000-100,000

£ 1 % %, B < o
2 Doven v © ° T — Less than 50,000
o g Y % B
° ( B 3 NGHAM =
P i hosre
HOLUSTOM A B/ YR % .5 °
< L 1 - :‘ {‘,. ; "
3 s 38 & Je Pl BN e N
L gy veon® / B (@] & | oz ~ X
— - ¥ £ & 8 (>
Ry £ O N o :b : 5 % S noveR o,
& NeitE %, DURON & -5 o (™ 94 o/
TNy . O fumocron (a7 P
e 3 ) % o & L0 \
8§ (RETHM | oy £ 8 wfony N
| d EASTON @t mosevarin o) .
{ s ° y . .
t — ‘:*‘.‘ ) (SHELD e @\gueo @,

s Ay

O mnusiul

Rhode Island

i i RDCENTER
HORTON o PLYMPTON

Number of Units [T

Built Not Built AT "-8« o
o 1-68 e 1-68 : f s
© 69-200 @ 69-201 {

© 202-450 @ 202-450

O 451-1750 ‘ 451- 1750 \




o WF .E,_JgJ‘:) N

: CHON - the Science of Clean Air and Transport Or

*

Scale and Balance in Space, Time and Boston

We Are Here
World Trade Center
Boston Massachusetts
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THE MOST COMMON ELEMENTS OF:
Nuclear fusion in our universe - CHO N

Earth's atmosphere and oceans - 02, N2, H20

Climate and GHGs - CO2, CH4, N20

Biochemistry of life - DNA, proteins, sugars - YOU
Breathing, drinking, eating - 02, H20, HC

Energy and combustion - HC + 02

. Air pollution at all scales - 03, NOx, PM

PLd i

" Vast opportunity for unfortunate interactions



Scale of Time and Space
on Earth

NASA

Time - Log Scale for Air Pollutants
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al effects of “local global”

£ Potenti

" Mem= \ssembly Square as

IMPORTANT NOTE: THIS MAP IS FOR DISCUSSION AND RESEARCH PURPOSES
ONLY. IT IS NOT APPROPRIATE TO USE THIS MAP FOR DETAILED ANALYSIS (L.E.,
AT THE COMMUNITY OR PARCEL-LEVEL). PLEASE CONTACT TBHA FOR
ADDITIONAL INFORMATION ON METHODOLOGY AND LIMITATIONS

Map Development:
Chelsea, Everett, EastBoston Chris Watson,Ellen Douglas - UMass Boston
Bal

/\
R Mean Higher High Water Plus 7.5 Feet P
Sources: MassGIS, NOAA, USGS 5
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Notice the difference

in PM2.5 scale
US-0to 18 ~
Europe - 0 to 35 o
SE Asia - 0 to 100 €\ SR
~ 7 Million Deaths “$¢ “a ~
per Year due to PM, \\\ e -
mostly China and India Soia s el TP
Between 140,000 & N e
360,000 in the US RN
Out of total of S
2,500,000
Between 1990 and

N

Satellite-derived PM, ; (pg/m?)

4
, Eastern Nn}{ncnca

4

2010 a huge shift from a8
g .

communicable diseases = e
to environmental : i :

B e s
Eastern Asia

Satellite-derived PM, ; (pg/m?)

. Figure 5. Regional satellite-derived PM;z 5 concentrations. Columns show mean satellite-derived PM;s for
2001-2006 at locations that contain at least 50 measurements. Contours denote population density (left)

»  and surface elevation (right). Crosses indicate city centers. Note the different color scales for each region.
s Altitude data are from the U.S. Geological Survey {1996).




From Lim LANCET December 2012 WHO
Global Burden of Disease Mortalities
Millions of Global Deaths:

3.2 PM2.5 Regional Air Pollution
3.6 Household Cooking
5.7 Tobacco

CHERERE ERRRRS RELARE § 2
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2010 GBD Attributable Deaths from Air Pollution and Drugs Only

Fine particulate matter PM2.5 3,223,540
Household solid fuel burning 3,546,399
Ozone exposure 152,434
Tobacco smoking 5,695,349
Secondhand smoke 601,938
Alcohol use 4,860,168
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2010 GBD Attributable Deaths from Air Pollution and Smoking Only

Drug use 157,805

Drug use,
157,805, 1%

Fine
particulate
matter PM2.5,
3,223,540,
Alcohol use, 18%
4,860,168,
27%

Household
solid fuel
burning,
3,546,399,
Secondhand _~ 19%

§ . | smoke,
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o . smoking,
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5,695,349,
31%

Ozone
exposure,
152,434, 1%

o

Fine particulate matter PM2.5 3,223,540
Household solid fuel burning 3,546,399
Ozone exposure 152,434
Tobacco smoking 5,695,349
Secondhand smoke 601,938
Secondhand
smoke,

601,938, 5%

Fine
particulate
matter PM2.5,
Tobacco 3,223,540,
smoking, 24%
5,695,349,
43%

Household
solid fuel
burning,
3,546,399,
27%

Ozone

exposure,
152,434, 1%
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We are concerned with
Urban Primary PM _

Organic Aerosols in the Earth's
Atmosphere

JOOST DE GOUW*

Earth System Research Laboratory, National Oceanic and
Atmaspheric Administration, Boulder, Colorado and
Cooperalive Institute For Research in Environmental Sciences,
University of Colorado ar Boulder

JOSE L. JIMENEZ

Department of Chemistry and Biochemistry, University of
Colorado at Boulder and Cooperative Institute For Research
in Environmental Sciences, University of Colorado at Boulder

I, /
Organic particles are abundant in the troposphere and Ml
important for air quality and climate, but what are their sources?

= Blogenic S0A Oceanic OA
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HGURE 3. Estimated mean zonal distribution of organic aerosol
sources. Biogenic S0A (4 40, 52), oceanic DA (53], and POA (32)
are taken from the |nerature. Urban S0A is calculated here. Note
that the zonal distribution of concentrations may deviate from
that of sources due to transport.
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 What is Particulate Matter (PM)?

Ultrafihe particles can bé 100 to 1000 times smaller than coarse and fine particleé.

+ PM is a complex g PM25
mixture of solid, semi- HUMAN HAIR (Fine PM)
2 50-70um <2.5Um (microns) in diameter
volatile and aqueous (microns} in diameter X
materials Of VariOUS ¢ _ Ultrafine particles may be the

relative size of these periods.

sizes found in the air.

« When inhaled, smaller & PM10

particles generally

penetrate more deeply
into the lung.

,\<1 Oum (microns) in diameter

« The size and composition
of PM have important
implications regarding I
health outcomes. FINE BEACH SAND

From US EPA 2004

RESEARCH & DEVELOPMENT

Building a scientific formdation for sound emirovimental degisions
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Local air pollution gradients matter the most:
| No matter what city in the US you live in, '
| residence within 100 meters of a major
roadway, port, airport, diesel rail line or
truck facility has higher health risks than ,
PM2.5 differences between regions of the US. i S e | %’é

Two great health cohorts have shaped EPA’s fine particulate (PM 2.5) air quality
standards - the Harvard Six Cities (1993) and American Cancer Society (1995). The
™ 3rd great cohort in air pollution epidemiology is the California Children’s Health Study.
il Original hypothesis was that regional Ozone and PM2.5 drive childhood asthma.
Their work affected US EPA Ozone and PM2.5 national standards but ... they
Found near roadway exposures to fresh mobile pollution has more health impact.




Heart Disease

|
Changes in Residential Proximity to Road Traffic and the oty nehest
Risk of Death From Coronary Heart Disease L I

, near highways

4
4

Wen Qi Gan,* Lillian Tamburic,” Hugh W. Davies,* Paul A. Demers,*® Micke Koehoorn,™ /] Inarelated Gan

and Michael Brauer® /s multi-pollutant
- — — S paper PM2.5 lost
: B 71 significance when
compared with
NO2 and BC

Backeround: Residential proximity to road traffic is associated with
increased coronary heart diseass (CHD) morbidity and mortality. Tt |
is unknown, however, whether changas in residential proximity to
traffic could alter the risk of CHD mortality.

Mathods: We used a population-based cohort study with a S-vear 9
exposure period and a 4-vear follow-up period fo explore the
association between changes in residential proximity to road maffic 8
~and the risk of CHD martality. The cohort comprised all residents ‘
aged 4585 vears who resided in metropolitan Vancouver during the - %
exposure period and without known CHD at baseline in = 450,283). [
Eesidential proximity to traffic was estimated using a geographic [
information svstem. CHD deaths during the follow-up period were |

55% Higher
Cardiovascular
Mortality Near

Highways

identified using provincial death registration database. The data were vanCO uver
analvzad using logistic regression.

Results: Comparad with the subjects consistently living away from

road traffic (=150 m from a highway or =350 m from a major road) , <= Caonstant exposure o traffic
during the 9-yvear study period, those consistently living close to (\ ) == Moved clasa ta traffic

traffic (=150 m from a highway or =350 m from a major road) had 1.504 S == Moved away from traffic

the greatest risk of CHD mortality (relative risk [RR] = 1.29 [95%
confidence interval = 1.18-141]). Bv comparison, those who
moved closer to traffic during the exposure period had less increased
risk than those who were consistently exposed (1.20 [1.00—1.437,
and those who moved awav from traffic had even less increase in the
risk (114 [0.95-1.27]. Al analyses were adjusted for baseline age, ©
seX, pre-existing comorbidities (diabetes, chronic obstructive pul-
monary disease, hypertensive heart disesse), and neighbomood
socioeconomic status.

:

Relative Risk of CHD Mortality
=

_>

Conclusions: Living close to major roadways was associated with 1.00 = - — T T — =
. . " . 5 m = m = m L=] iy o = m
g mc';easer_l risk of coronary ml:nrtal_Jt;-r, whereas moving away from Hig Hi <80 mMajor Road  Mjor R
| major roadways was associated with decreased risk.
Traffic Exposure Category

{Epidemialogy 2000:21: 0000007
FIGURE 1. Association of road traffic exposure with coronary

Sy
m 4 heart disease mortality by road types and distances. RRs ad-
"./,, \ justed for age, sex, neighborhood SES, and pre-existing co-

morbidities.




Nyberg Stockholm 2000 - All statistical significance is in highest NO2 decile when
viewing association of lung cancer with long term residential exposures Nafstad's Oslo
NOx lung cancer study had higher concentration response

60% Higher Lung Cancer Mortality in those exposed to Traffic Stockholm

I i S =l O

TABLE 4. Relative Risk of Lung Cancer (and 95% Confidence Interval) Associated with 10-Year Averages of Two
Exposure Indicators for Air Pollution (NO, for Traffic-Related Air Pollution and SO, for Air Pollution from Heating) Lagged
20 Years

One Pollutant® Both Pollutantst
Variable Cases Conrrols RR§ 05% Clt RR$ 95% Cl¢
NO, from road traffic
Continuous variable (per 10 pg/m’) 1.10 0.97-1.23 1.15 0.97-1.35
Qu:lmles and QC‘th percentile
<12.78 ug/m’§ ) 243 608 1 1
=212.78 o <17.35 p.u.'m-‘ 264 588 1.15 091-1.46 1.19 091-156
2I7.35 to <23.17 pL.m 250 601 1.01 0.79-1.29 .11 0.83-148
22317 to <29.26 pg/m 165 346 1.07 0.81-1.42 .19 0.86-1.66
229.26 pg/m’ 120 221 .44 1.05-199 1.60 1.07-2.39
\O from heatung
Continuous variable (per 10 pg/m’) 1.01 0.98-1.03 0.99 0.95-1.02
Quartiles and 90th percentile
<66-0p4_,m$ 239 612 1 1
266.20 o <87.60 p.um 270 581 1.16 0.91-1.47 1.07 0.83-140
=87.60 to <110.30 pg/m? 259 593 1.00 0.79-1.27 0.90 0.67-1.19
=110.30 to <129.10 pg/m? 151 360 0.92 0.70-1.21 0.80 0.58-1.12
=129.10 pg/m’ 123 218 1.21 0.89-1.66 0.95 0.64-139

Estimated time weighted average air pollution exposure 21-30 years before end of follow.up
* Estimate obtained when only one pollutant was entered into the regression model

t Estimate obtained when the corresponding variable for the other pollutant (SO, or NO, ) wis entered separately into the same regression model s a confounder. For
exarople, point estimates 1.15 (NO,) and 0.99 (SO,) for the continuous air pollution variables are obrained from the same model, and simtlarly for the cateporical
variable resules

£ Adjusted for age, selection year, smoking, radon, socioeconomic grouping, cccupational exposure o diesel exhaust, other combustion produces and asbestos and
employment in risk cccupanons
§ Reterent category
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Childhood Asthma and Exposure to Traffic
and Nitrogen Dioxide

W. James Gauderman,” Edward Avol”™ Fred Lurmann,” Nino Kuenzli,” Frank Gilliland,”
John Peters,” and Rob McConnell”

Backeroumd: Evidence for a causal relationship between traffic- 0.7

related air pollution and asthma has not been consistent across |

studies, and comparizons among studies have been difficult because
of the use of different indicators of exposure,

Methods: We examined the association between trafficrelated SR8

pollution and childhood asthma in 208 children from 10 southern B
Califomia communities using multiple indicators of exposure. Study |

subjects were randomly selected from participants in the Children’s &Y

Health Smdy. Outdoor nitrogen dioxide (NO,) was measured in
summear and winter outside the home of each child. We also

determined residential distance to the nearest freeway, traffic vol-

umes on roadways within 1 50 meters, and model-based estimates of
pollution from nearby roadways.
Fesulis: Lifetime history of doctor-diagnosed asthma was associ-

{ ated with outdoor M,; the odds matio (OR) was 1.83 {95% confi-

dence interval = 1.4 2322 per increase of 1 interquartile range
(IQE = 5.7 pphb) in exposure. We also observed increased asthima
associated with closer residential distance to a freeway (222 per
IDR; 136263 and with model-based estimates of outdoor pollu-
tion from a freeway (L89 per IQE: 1.19-3.02). These 2 indicators
of freeway exposure and measured NO, concentrations were also
associated with wheezing and use of asthma medication. Asthma
was not associated with traffic volumes on roadwavs within 150
meters of homes of with model-basad estimates of pollution from
nonfreeway roads.

4

y

-;_;L Il'

California Children's Health Study
Childhood Asthma 100% Higher
for homes near intense traffic

{ 7 B

TABLE 3. Associations Betweeh Exposure to Traffic at
Home and Asthma History

Exposure Metric

Olds Ratio per QR
OR* (95% CI)

(&9 (L19-3.02))
1.45(0.73-2.91)

Distance to fresway
Traffic volume within 150 meters
Model-based pollution from:

Freeways 2221362163
Orther roads 100 {0.75-1.33)
Freeways and other roads 1. 40 (0.86-2.27)

*Oidd= ratio per change of | IR, For distance to freeway, OR for the
25th percentile compared with the 7 5th percentile (i, living closer companad
with farther from the freeway). For remaining traffic variables, OR for the
T5th percentile compared with the 25th percentile. All models were adjusted
for sex, race, Hispanic ethnicity, cohort, and commmunity.




Traffic-Related Air Pollutlion, Particulate Matter,

Risk of Autism 200% Higher

and Autism <«------—-—-| Rapidly Emerging Issue

For children with high traffic

Heather E. Volk, PhD, MPH; Fred Lurmann; Bryan Penfold; Irva Hertz-Picciotto, PhD; Rob McConnell, MD

. §

e I P ] o

¢ at residences that had the highest quartile of exposure
to traffic-related air pollution, during gestation (AOR, 1.98

\ dren. Regional exposure measures of nitrogen dioxide and

(PM, . and PM,,) were also associated with autism dur-
| ing gestation (exposure to nitrogen dioxide: AOR, 1.81

CI, 1.93-2.25]; exposure to PM;;: AOR, 2.17 [95% CI,

nitrogen dioxide: AOR, 2.06 [95% CI, 1.37-3.09]; expo-
sure to PM;5: AOR, 2.12 [95% (I, 1.45-3.10]; exposure
to PM,;: AOR, 2.14 [95% CI, 1.46-3.12]). All regional
pollutant estimates were scaled to twice the standard de-
" viation of the distribution for all pregnancy estimates.

{ Conclusions: Exposure to traffic-related air pollution,

during the first year of life was associated with autism.
Further epidemiological and toxicological examina-
tions of likely biological pathways will help determine
| whether these associations are causal.

Arch Gen Psychiatry.
. Published online November 26, 2012.
’ doi:10.1001/jamapsychiatry.2013.266

exposures in 1st year of life
Southern California

; Results: Children with autism were more |1kE1} to hve

[95% CI, 1.20-3.31]) and during the first year of life (AOR, #%
3.10 [95% CI, 1.76-5.57]), compared with control chil-

particulate matter less than 2.5 and 10 pm in diameter

g [95% CI. 1.37-3.09]; exposure to PM;s: AOR, 2.08 [95% ‘f"! '

# 1.49-3.16) and during the first year of life (exposure to .

nitrogen dioxide, PM, 5, and PM,, during pregnancy and §

Table 2. Risk of Autism 1ur'524 Children, by Quartile®

of Modeled Traffic- Hela&ﬁd Air Pollution Exposure

From All Road Types,”
/

v Odds Ratio (95% CI)

Time Period ’ 4th Quartile 3rd Quartile 2nd Quariile

~L

First vear of life
‘ Crude 297 (1.71-5.27)|1.00 (0.63-1.60) 0.88 (0.55-1.42)
Adjusted® 3.10(1.76-5.57)|1.00 (0.62-1.62) 0.91 (0.56-1.47)
All pregnancy
Crude 1.99(1.22-3.28) 1.10(0.67-1.78) 1.20(0.74-1.95)
Adjusted® 1.98 (1.20-3.31) 1.09 (0.67-1.79) 1.26 (0.77-2.06)
First trimester
Crude 1.91 (1.67-3.14) 1.28 (0.80-2.06) 1.28 (0.77-2.14)
Adjusted® 1.85(1.11-3.08) 128 (0.79%-2.08) 1.28 (0.77-2.15)
Second trimester
Crude 1.69(1.04-2.78) 1.15(0.71-1.87) 0.89 (0.54-1.47)
Adjusted® 1.65 (1.00-2.74) 1.13 (0.69-1.84) 0.90(0.54-1.49)
Third trimester
Crude 2.04 (1.25-3.38) 092 (0.57-1.48) 1.12 (0.68-1.34)
Adjusted® 2.10(1.27-3.51) 091 (0.56-1.46) 1.17(0.71-1.93)
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Table S1. Adjusted associations of total and cause-specific mortality with cycling among 52,061

participants i Diet. Cancer and Health cohort. by intensity of eycling and different levels of NO;.

A Study of the Combined Effects of Physical Activity and
Air Pollution on Mortality in Elderly Urban Residents:
The Danish Diet, Cancer, and Health Cohort

Zorana Jovanovic Andersen, Audrey de Nazelle,
Michelle Ann Mendez, Judith Garcia-Aymerich, Ole Hertel,

Anne Tjenneland, Kim Overvad, Ole Raaschou-Nielsen,
and Mark J. Nieuwenhuijsen

http://dx.doi.org/10.1289/ehp.1408698

Received: 15 May 2014

Accepted: 26 January 2015

Those who live in the cleanest

50% of Aarhus & Copenhagen

& cycled over 4 hours per

week, had lower total &

cardiovascular mortality.

Danish Cyclists who live in 10%

most polluted parts of

Copenhagen compared with

least traffic polluted 50%:

~50% Higher

Total Mortality

~100% Higher/

Cardiovascular Mortality

Physical Activity Low NO, Moderate NO, Very high NO, | p-value®
(<151 pgim®) | (15.1-23.9 pg/m®) | (2 23.9 pgim’)
HR (95% CI HR (95% CI HR (95% CI
Total mortality (n=5,534)
Does not cycle 100 | 126(1.15,1.39) | 1.39(1.22 158)
Cycles 0.54 hiweek 0.87(0.79,0.95) | 1.00(0.91,1.10) | 1.10(0.96, 1.26)
Cycles >4 hiweek 082(0.72,093) | 102(0.92 1.14) | 1.19(1.01,1.40) 0.52
Cancer mortality (n = 2,864)
Does not cycle 100 | 122(107,139) | 1.36(1.13, 164)
Cycles 0.54 hiweek 0.97(0.86,1.10) | 1.09(0.96,1.23) | 1.19(0.98, 1.45)
Cycles >4 hiweek 091(0.76,1.08) | 1.14(0.99,1.33) | 1.16(0.92, 1.47) 0.71
Cardiovascular mortality (n = 1,285)
Does not cycle 100 | 1.36(1.13, 164) | 1.78(1.39,2.29)
Cycles 0.54 hiweek 083068 101 ] 1.09(0.90,1.31) | 1.21(0.91, 1.61)
Cycles >4 hiweek | 073(055 096)1 0.98(0.78 1.23 || 1.38 (1.00_1.91) 0.78
Respiratory mortality (n = 354) / /
Does not cycle / 80 102 (0.74,140) | 0.73(045,1.18)
Cycles 0.5-2 hiweek" L #5670.39,0.81) | 072(051,1.02) | 0.48(0.26, 0.89)
Cycles :’W / 049(0.28 085) | 057(0.37,088) | 057(0.29,1.12) 0.78
Diabefes mortatity n = 122)
Dﬁﬁwcle 1.00 | 1.36(0.79,2.37) | 1.20(0.56, 2.53)
Cycles 0.5-2 hiweek 069(0.35 1.34)| 086(046 161) | 069(0.25, 1.84)
Cycles >4 hiweek 055(021,147) | 075(0.36,156) | 056(0.16,1.91) 0.98

HR hazard ratio: CI confidence interval.

Adjusted for NOs, gender. calendar year. and mutually for other three physical activities, occupational

physical activity, smoking status. smoking intensity, smoking duration, alcohol intake, environmental

tobacco smoke, education. fruit and vegetable ntake. fat intake, risk occupation, mean income 1n

municipality, and stratified by marital status. hp-value for mteraction.




Exposure to Traffic and the Onset of Myocardial Infarction

Annette Peters, Ph.D., Stephanie von Klot, M.P.H., Margit Heier, M.D.,

Ines Trentinaglia, B.S., Allmut Hérmann, M.S., H. Erich Wichmann, M.D., Ph.D., and Hannelore Léwel, M.D.,

for the Cooperative Health Research in the Region ofAugsburg Study Group

N Engl ) Med 2004;351:1721-30.
Copyright © 2004 Massachusetts Medical Society.

BACKGROUND

Heart attacks elevated
(2.9 to 3.9) after
exposure to tr‘affic

An association between exposure to vehicular traffic in urban areas and the exacerba-

tion of cardiovascular disease has been suggested in previous studies. This study was
designed to assess whether exposure to traffic can trigger myocardial infarction.

METHODS

We conducted a case—crossover study in which cases of myocardial infarction were
identified with the use of data from the Cooperative Health Research in the Region of
Augsburg Myocardial Infarction Registry in Augsburg, in southern Germany, for the
period from February 1999 to July 2001. There were 691 subjects for whom the date
and time of the myocardial infarction were known who had survived for at least 24
hours after the event, completed the registry’s standardized interview, and provided in-
formation on factors that may have triggered the myocardial infarction. Data on sub-
jects” activities during the four days preceding the onset of symptoms were collected
with the use of patient diaries.

RESULTS
An association was found between exposure to traffic and the onset of a myocardial in-
farction within one hour afterward (odds ratio, 2.92; 95 percent confidence interval,
2.22t03.83; P<0.001). The time the subjects spent in cars, on public transportation, or
on motorcycles or bicycles was consistently linked with an increase in the risk of myo-
cardial infarction. Adjusting for the level of exercise on abicycle or for getting up in the
morning changed the estimated effect of exposure to traffic only slightly (odds ratio for
myocardial infarction, 2.73; 95 percent confidence interval, 2.06 to 3.61; P<0.001).
The subject’s use of a car was the mostcommon source of exposure to traffic; neverthe-
less, there was also an association between time spent on public transportationand the
onset of a myocardial infarction one hour later.

CONCLUSIONS
Transient exposure to traffic may increase the risk of myocardial infarction in suscepti-
ble persons.
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Table 2. Odds Ratios for the Onset of Myocardial Infarction (M) after Time
Spent in Traffic, According to the Means of Transportation.*

Frequency of
Type of Exposure in
Transportation and  No. of Case Period Odds Ratio
Hours before Ml Subjects onDayof MI (%)  (95% Cl) P Value

Any means of

transportation
Concurrent 583 8.0 1.50 (1.07-2.09)  0.02
1L hr 623 121 & 292 (2.22-3.83) <0.001
2hr 634 89 2.01 (1.49-2.72) <=0.001
3hr 635 5.5 1.15 (0.79-1.66) 0.47
4hr 638 5.6 1.27 (0.89-1.83) 0.19
5 hr 639 6.8 1.64 (1.17-2.30) 0.004
6 hr 640 6.1 1.34 (0.93-1.92) 0.11

Cars
Concurrent 585 5.6 1.33 (0.90-1.99)  0.15
1 hr 625 8.3 i 2.60 (1.89-3.57) <0.001
2hr 634 6.5 1.94 (1.37-2.76) <0.001
3hr 635 42 1.16 (0.76-1.78) 0.49
4 hr 638 4.0 1.21 (0.79-1.86) 0.38
5 hr 639 5.3 1.73 (1.19-2.54) 0.005
6 hr 640 5.0 1.55 (1.04-2.30) 0.03
Concurrent 585 18 2.59(1.27-5.29)  0.009
Lhr 625 24 k394 (2.14-7.24) <0.001
2hr 634 16 2,70 (1.37-5.33)  0.004
3hr 635 1.0 1.66 (0.74-3.74) 0.22
4 hr 638 0.7 1.16 (0.45-2.96) 0.76
S5 hr 639 0.9 1.49 (0.63-3.54) 0.37
6 hr 640 0.7 1.02 (0.36-2.87) 0.97

Public transportation
Concurrent 585 0.5 1.08 (0.33-3.55) 090
1 hr 625 1.2 Dot 3.09 (1.41-6.75) 0.005
2 hr 634 0.9 2.13 (0.91-5.23) 0.08
3hr 635 0.3 0.69 (0.17-2.88) 0.62
4 hr 638 0.9 2.27 (0.95-5.41) 0.06
5hr 639 0.6 1.54 (0.55-4.37) 041
6 hr 640 0.3 0.73 (0.17-3.06)  0.67
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Doubling of heart Ischemic and Thrombotic Effects of Dilute Diesel-Exhaust

muscle stress Inhalation in Men with Coronary Heart Disease
when exercising

Nicholas L. Mills, M.D., Hakan Térnqvist, M.D., Manuel C. Gonzalez, M.D., Elen Vink, B.Sc.,

with diesel Simon D. Robinson, M.D., Stefan Séderberg, M.D., Ph.D., Nicholas A. Boon, M.D., Ken Donaldson, Ph.D.,
po[[ution present‘. Themas Sandstrém, M.D., Ph.D., Anders Blomberg, M.D., Ph.D., and David E. Newby, M.D., Ph.D.
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Relative risks in best spatial epidemiology studies PM2.5 Particles <= 2.5 micrometers diameter
on high mobile pollution exposures at residence: UFP Particles <= 100 nanometers diameter

Cardiovascular deaths - 50% + higher (solid) PAH Polycyclic aromatic hydrocarbons

Lung cancer deaths - 50% + higher (solid)

Childhood asthma - 50% + higher (solid) /

Childhood autism - 100% + higher (emerging)

Questions? wigzamore@gmail.com

Direct traffic exposures (small acute studies):
Heart attacks — 3X higher - but cyclists — 4X hi .;/er
Cyclist dose - 4X to 6X higher due to ventilatio

EKG ST segment depression - 2X higher - oxyé 2N crisis in heart
i

YN Y
AAV
2 i)

Air toxics and gard

Cardiovascular Disease and Lung Cancer Individual Exposure is determined by:
relative risks appear to be similar for How big is the source - e.g., vehicles per day
truck industry workers, diesel rail Meteorology - sun, wind, temperature, etc.
engineers and near highway residents - Built or geographic ... protection or traps
these elevated risks are not driven by How close are you, how many hours per day
PM2.5 mass, but may be driven by UFP Activity based ventilation and metabolic rates
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Work remains to refine these engineering / design elements that can be used for charrette focus

++++++++++++++++++++ A

All of the following are engineering tactics:

Residential and school HEPA filtration and other protective building systems

e 90 to 95% reductions possible, maybe 80% after human behavior included
Air intake locations could be chosen more carefully

e Good idea but little good quantification in literature
Sound proofing through extra window glazing, insulation and other features

e Large reductions possible as seen in FAA noise proofing

+H+++++++++++ bbb+

All of the following are design tactics with potentially strong co-benefits:

Land use buffers ala California ARB Handbook - distance between sources and receptors

e 50% or greater exposure reductions from 500 foot buffers for sensitive uses
Vegetation or built wall barriers to absorb or block pollution

o 10 to 25% reductions possible, especially with height, but geometric trade-offs are complex
Street trees, hedges and pleasant vegetation

e -25to +25% increases / reductions but also heat island and green space co-benefits
Decking over of highways to link urban areas and block pollution

e 20 to 50% reductions (rough est.) of long term urban design as in Back Bay, Freeway Park, etc.
Urban design such as healthy placement of buildings and open space

. 10 to 25% reductions (est.) but not much literature, site planning used by San Francisco
Garden locations, including healthy vegetables

e Small but strong literature, including from mainland China, about near highway air toxins
Park locations for active recreation and for susceptible people

e Important due to human ventilation, susceptible populations - children, seniors, co-benefits
Active travel locations, including bicycling and walking paths (reductions of 50% possible)

e Important because of human ventilation rates which yield high effective biological doses
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