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Why is it difficult to assess health benchmarks for diesel 
particulate matter? 
 



Nitrogen oxides 
Numerous 
hydrocarbons 
Particles < 1um 



• Diesel exhaust is a complex mixture of gases and suspended 
particles.  Composition depends on vehicle type, fuel, load, 
lubricant, etc. 
 

• Each potential components carries with it their own health impact. 
 

• Components are not necessarily unique to diesel but perhaps the 
combination is. 

 
• Health impact studies: 

• Animal studies and cell lines  - exposure to diesel exhaust 
directly 

• Human exposure studies  
• Occupational exposure to diesel 

Complexities of Diesel Exhaust for Health Impact Assessment 



Journal of Allergy and Clinical Immunology 
Volume 115, Issue 2, February 2005, Pages 221–228 



ORDEQ ABC = 0.1 ug/m3 



24 
Estimated annual incidence of lung cancer for Portland metro due to 

DPM exposure 

$150,088,000 
Assuming 90%  mortality from lung cancer (Brown et al, 2001). 

Assuming VSL $7.18 million 2005 USD  (EPA VSL) 

$17,520,000 
At $50,000/per QALY 

Assuming 14.6 QALYs reduction due to lung cancer (Brown et al 2001) 
 

$45,760,838 

WHO rule of  3x per capita GDP per QALY  
Assuming 14.6 QALYs reduction due to lung cancer (Brown et al 2001) 

 
US 2005 GDP $43,532 USD per capita (World Bank) 

 

ESTIMATES OF HEALTH COSTS OF DPM IN PORTLAND METRO DUE TO LUNG CANCER 



Health Effect 
Estimated Annual 

Number of Cases* 

Cardiopulmonary Death 1,400 (1,100 – 1,800) 

Cardiovascular Hospitalization 100 (0 – 250) 

Respiratory Hospitalization 120 (30 – 250) 

Respiratory Emergency Room Visits (Including 

Asthma) 
600 (400 – 800) 

http://www.arb.ca.gov/research/diesel/diesel-health.htm 

California Air Resources Board – California incidence 

DPM is estimated to increase statewide cancer risk by 520 cancers per million 
residents exposed over a lifetime. 



ORDEQ ABC = 0.1 ug/m3 



INVESTIGATING THE POTENTIAL OF LAND USE MODIFICATIONS TO MITIGATE 
THE RESPIRATORY HEALTH IMPACTS OF NO2  

A CASE STUDY IN THE PORTLAND-VANCOUVER METROPOLITAN AREA 
 

MEENAKSHI RAO, PHD 
SCHOOL OF THE ENVIRONMENT 



Research: NO2 in Portland-Vancouver 11 

^ Summer & winter sites

^ Summer only sites

Winter (82 sites): 13th – 27th Feb 2014 
Summer (174 sites) : 23rd Aug – 6th Sep 2013 





Research: Impacts of NO2 
13 

Health Impact 

Compared to 7 ppb baseline 

Incidence 
Incidence rate         
(per 100,000) 

Valuation  
(2013 USD) 

Asthma Exacerbation, Missed school days 
(4 -12 year olds) 

34,189 14,455 $7,289,729 

Asthma Exacerbation, One or More 
Symptoms (4 -12 year olds) 

99,740 42,171 $21,266,297 

Cough (7 -14 year olds) 24,134 12,070 $3,219,017 

Emergency Room Visits, Asthma (75 years 
and older) 

20 22 $7,171 

HA, Asthma ( younger than 30 years) 6 1 $64,785 

HA, Asthma ( 30 years and older) 7 1 $76,749 

HA, Chronic Lung Disease (less Asthma) 
(65 years and older) 

143 64 $2,633,286 

HA, All Respiratory (65 years and older) 307 137 $7,752,000 

                                                                                           Total:     $39,598,999 



ORDEQ ABC = 0.1 ug/m3 



Aethalometer 
PM 2.5 Particulate Monitor 
Ultrafine particle counter 
Filter EC/OC  

Diesel particulate matter assessment in Portland  
(partially funded by METRO grant to NCA) 

Preliminary data 

Location in Downtown Portland

Broadway Bus Stop Construction Lab Park Blocks
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Location in Downtown Portland

Broadway Bus Stop Construction Lab Park Blocks
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Broadway Bus Stop Construction Lab Park Blocks
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Black carbon PM assessment , preliminary data,  
P.Orlando, B. Bennett & L. George July 2016 

DPM ABC = 0.1 ug/m3 

NAAQS standard 



ORDEQ ABC = 0.1 ug/m3 



“Overall, these results indicate that rats exposed to one of three 

levels of NTDE [new technology diesel exhaust] from a 2007-

compliant engine for up to 30 months, for 16 hours per day, 5 days a 

week, with use of a strenuous operating cycle that more accurately 

reflected the real-world operation of a modern engine than cycles 

used in previous studies, showed few exposure-related biologic 

effects. In contrast to the findings in rats chronically exposed to 

TDE [traditional technology diesel exhaust], there was no 

induction of tumors or pre-cancerous changes in the lung and 

no increase in tumors that were considered to be related to 

NTDE in any other tissue.” 

January 2015 



CALIFORNIA 


