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Overview 



•  PM10 	  d	  <	  10.0	  µm	  
•  PM2.5 	  d	  <	  2.5	  µm	  

•  PM1.0 	  d	  <	  1.0	  µm	  

•  UFP 	  d	  <	  0.1	  µm	  
PM10	  

PM2.5	  

PM1.0	  

UFP	  
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Particulate Matter 
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Image:	  www.transplantcafe.com	  
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Particle Deposition in the Lungs 

UFP	  Characteris+cs 	  Project	  Overview:	  Cycle	  Track	  |	  Sound	  Wall 	  Conclusions	  



Air	  Quality	  

Instrumentation 
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Traffic	  

Instrumentation 
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View	  of	  SW	  Broadway	  with	  cycle	  track	  

7 

Cycle Track 
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View	  of	  SW	  Broadway	  before	  cycle	  track	  



Research	  vehicle	  in	  parallel	  parking	  space	  
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Equipment 

UFP	  Characteris+cs 	  Project	  Overview:	  Cycle	  Track	  |	  Sound	  Wall 	  Conclusions	  

Ptrak	  
•  Drivers	  side	  –	  bike	  lane	  
•  Pass.	  side	  –	  cycle	  track	  
•  Sidewalk	  

Anemometer	  

Traffic	  tubes	  
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6125 pt/cc	  

21043 pt/cc	  

12859 pt/cc	  

3309 pt/cc	  

t = 19.6	  

t = 28.8	  

t = 29	  

t = 10.3	  

p-values < 2.2e-16	  
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4465 pt/cc	  

6805 pt/cc	  

2157 pt/cc	  

t = 20.9	  

t = 28.4	  

t = 20.5	  

p-values < 2.2e-16	  
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Is there a relationship? 

Time	  of	  day	  (AM)	   Time	  of	  day	  (AM)	  

5:30	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  8:00	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  10:00	  5:30	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  8:00	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  10:00	  
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Dispersion Concept 

Level	  of	  pollu+on,	  Cyclist	  Moving	  Through	  

Level	  of	  pollu+on,	  Cyclist	  Moving	  Through	  

Road	  
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Cycle	  track	  has	  poten+al	  to	  lower	  exposures	  for	  cyclists	  
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vs.	  

Image:	  hap://bikeportland.org/2009/08/31/first-‐look-‐at-‐portlands-‐inaugural-‐cycle-‐track	   Image:	  hap://dc.thecityfix.com/files/2009/07/bikinginportland.jpg	  

Cycle Track Conclusions 
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Bicycle	  facility:	  mul+-‐use	  paths	  along	  freeways	  
–  Inves+gate	  barrier	  effect	  on	  adjacent	  paths	  
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Roadway Noise Barrier 
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Traffic	  
Houses,	  
paths,	  etc.	  

source:	  Bowker	  et	  al.	  (2007)	  



Equipment 
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Sound	  Wall	  

End	  Sound	  Wall	  

Sound	  Wall	  

Bike/Ped	  Path	  

End	  Sound	  Wall	  

A

B

C

Study Location 1 
US	  26	  

Ptrak,	  Study	  Design	  A	  
Ptrak,	  Study	  Design	  B	  
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26,236	  pt/cc	  

10,183	  pt/cc	   10,265	  pt/cc	  

9,178	  pt/cc	  

Ptrak,	  Study	  Design	  A	  
Ptrak,	  Study	  Design	  B	  

Ptrak	  “C”	  compared	  to	  Ptrak	  “A”	  
Front	  compared	  to	  Behind	  
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Time	  of	  day	  (AM)	  
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10-‐min	  Aggrega@on,	  Traffic	  Characteris@cs	  and	  UFP	  Concentra@on	  



End	  Sound	  Wall	  

M
AX	  Light	  Rail	  Alignm

ent	  

Sound	  Wall	  

Bike/Ped	  Path	  

Study Location 2 
Ptrak	  I-‐205	  
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10-‐min	  Aggrega@on,	  Wind	  Speed	  &	  Direc@on,	  UFP	  Concentra@on	  
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Time	  of	  day	  (AM)	  

NE	   E

SE	  

SW	  

SSE	   All	  unlabeled	  wind	  
points	  are	  from	  NW	  
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•  “Wall	  effect”	  
– Source	  variability	  (traffic)	  

– Dispersion	  variability	  (wind)	  
•  Complex	  pollu+on/traffic	  rela+onships	  

•  Future	  work	  
– Movements	  perpendicular	  to	  noise	  barriers	  
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Noise Barrier Conclusions 
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