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Measurement of Neighborhood Pollution 



Neighborhood Pollution in an 
Indian Village 

 

 

 



Chafe et al. 



EPA Star Grant 
1. Estimate contribution of household sources 

to both primary and secondary PM in 
North India 
– Field sampling: emissions and ambient 

• Rufus Edwards, UCI 
– Lab analysis: Donald Blake, UCI 
– Atmospheric modeling: John Seinfeld, CalTech 

2. Measure village PM pollution and estimate 
contribution to exposures 

3. Intervene with “clean village”  - not EPA 
funded 



Longer-term Goals 
• Add environmental health measurements to 

existing Health and Demographic 
Surveillance Sites (HDSS) 

• Develop human capacity in India to design, 
conduct, analyze, publish, and policize 
environmental health studies 

• Thus, all work in the EPA Star is in a new 
HDSS: SOMAARTH 

• Even though capacity building is slow 



International Clinical Epidemiology Network (INCLEN) 
SOMAARTH surveillance site 

Palwal District • 51 villages • 200,000+ people 
77% use biomass • 94% gather fuel 

Nearly universal outdoor cooking 













Pillarisetti, et al., EST, 2104 

143,000 stove-days 



INCLEN HQ 



Cage for protection from monkeys 











Temporal Pattern  





Primary Village 



Secondary Village 







Aerial Particle and Temperature 
Sensor 

• (Drone plus PATS+) 
• Aerial PATS+ or aPATS 



DJI Phantom 1.1.1 
 
GPS + Compass 
 
Built in flight-controller 
with gyroscope 

~500 USD 
 
7 minute flight time 
 
Auto home feature 











• Second major low-cost portable particle 
monitor for HAP developed in 15 years in 
Berkeley among several groups:  
– School of Public Health,  
– Electronically Monitored Ecosystems,  
– Berkeley Air Monitoring Group 

• With funding from several sources, but 
most recently from SBIR-DOE 

• Lab assessment completed successfully, 
field validation just finished in Laos 
 

PATS+ 
 



Sharp GP2Y1010AU0F 
 
Commodity item 
 
$12 - $20 USD 
 
Little previous systematic 
characterization  
 
46.0 × 30.0 × 17.6 mm 
 
LED-based light-scattering 
chamber 
 
Adjustments provide 
extended measurable range 



Compared to UCB-Classic 
 
New sensing unit: range now 
~10 ug/m3 to 65 mg/m3; 
baseline more stable 
--Better software and data 
management 
--Better power management 
--Smaller 
--Price not yet determined 
 
Power options: Li-ion, AA, 
AAA  
 
Extensible: 2 toxic gas 
sensors,  additional PM, or 
other digital sensors 
 
 





Lab 







Parallel Development 
• Place system of rural ambient air pollution 

monitors in India to inform both AAP and 
HAP management and studies of health 
impacts 

• Site first in existing Health and 
Demographic Surveillance sites, such as 
SOMAARTH 

• Health, economic, and demographic data 
already being taken routinely with data 
management systems in place 





Webpublished, 2014 

Additional results from 
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