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We still haven’t found what we’re

looking for.

June 8, 1960
(H. R. 8238)

Exhaunts of
motor vehicles,
Study.

Report to Cone
gress,

Definition.

Public Law 86-493
AN ACT
To anthorize and direct the Surgeon General of the Public Health Bervice to
make u study and report to Congress, from the standpoint of the public health,
of the discharge of substances into the atmosphere from the exhausts of motor
vebieles,

Be it enacted by the Senate and House of Representatives of the
United States of America in ("ongress assembled, That the Surgeon
General of the Public Health Service (hereinafter referred to as the
“Surgeon General”) shall conduct a thorough study for the purpose
of determining, with respect to the various substances discharged from
the exhausts of motor vehicles, the amounts and kinds of such sub-
stances which, from the standpoint of human health, it is safe for

motor vehicles to discharge into the atmosphere under the various
conditions under which such vehicles may operate.

Sec. 2. As soon as practicable, but not later than two years after
the date of the enactment of this Act, the Surgeon General shall sub-
mit to (‘ongress a report on the results of the study conducted pur-
snant to the first section of this Aect, together with such recommenda-
tions, if any, based upon the findings made in such study, as he may
deem to be necessary for the protection of the public health,

Skc. 3. As used in this Act the term “motor vehicles” means vehicles
propelled by mechanical power and used for transporting passengers
or property on a highway.

Approved June 8, 19860.

US P.L. 86-493, June 1960.
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Why?

Global Deaths Attributable to 20 Leading Risk Factors 2010

Deaths in Millions

10
High blood pressure
Tobacco smoking, including second-hand smoke
Diet low in fruits
Alcohol use
Household air pollution from solid fuels
High fasting plasma glucose
High body-mass index
Ambient particulate matter pollution
Physical inactivity and low physical activity
Diet high in sodium
Diet low in nuts and seeds
High total cholesterol
Diet low in vegetables
Diet low in whole grains
Diet low in seafood omega-3 fatty acids
Childhood underweight
Diet high in processed meat

Diet low in fiber
WHO, Global Burden of
Disease, 2013

Lead exposure

Suboptimal breastfeeding
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Traditional Measures of Exposure

Central
Monitoring

\J

Modelling

Personal
Monitoring

1S9 L{ LUVSSEWH



Traditional Measures of Exposure

Limited data
Exposure misclassification
At mercy of operators

Lots of sites in urban
locations
Data often free (!)

High quality, validated Central Often older technology
Monitoring
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Personal
Monitoring

Modelling




Traditional Measures of Exposure

Central
Monitoring

Tremendous power Personal
Chemistry, physics Modellin ) '
Comparatively g Monitoring

inexpensive

Limited spatial resolution
Science fiction (until proven
otherwise)

Incredibly complex
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Traditional Measures of Exposure

Excellent
measure of
‘true’ exposure
Latest and
greatest
technology
Mobile, highly
temporal

Central
Monitoring
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Personal
Monitoring

Pricey
Requires skilled technicians
Limited sensitivity




Von Donkelaar et al, EHP, 2010

Hindu Kush Himalayan region
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Kathmandu, Nepal
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Analytical Schematic il
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Study Design

* Two parts:

— Phase | (completed) in Jan-Mar 2014 to
characterize most polluted conditions.

— Phase Il (ongoing) in July-Aug 2014 to
characterize cleanest conditions due to annual
MOoNSsoo0NSs.

* |[ntervention with N95 masks

* Large health component (not really
discussed here)
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The first look at measurements

Balaju/Gongabu (February 23-28, 2014) Thapathali (March 23-28, 2014)




Phase | (Jan-Mar 2014)
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Phase Il (July 20-26, 2014)

THAO4
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PDR10[, 2]

Near Road, 5" floor

green (outdoor PM2.5) Black(outdoor Total) Blue(indoor PM2.5

\
i

Mar 17 Mar 19

PDR10[, 7]

1-day Bandh
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Simple GPS provides context

* Facilitate gridding of data, exclusion of data,
measurement compliance (accelerometry
also useful).

* Huge amount of hidden (but useful) data
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Qualitative summary: Phase |

 Typical daily average: 90ug/m3 of PM, ¢

* On roadway PM 10-50 times higher than
evening concentrations. —r— —r—

° I I Element (ug/m3) Element(ug/m3)
Daily respired dose = i o )

1.6 Mg
1.6

10-15mg of PM 1.5

tO PM (making loads of assumptions)

1.5

* Lots of mobility 12

1.0
0.4
0.4




| essons Learned

* People don’t like wearing anything weird.
* |[nstrument security is a significant concern

 Qur assumptions on measurements can be
way off

— —2implications on how we conduct our methods
(consumable swaps, power maintenance).

— —2instrument sensitivity works both ways
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