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Projected Percent Increase in Average Daily Traffic Counts on
Roadways Near the Planned Redevelopment for 2018 Co  mpared to
Current Conditions
Roadway Name No Build Build
Interstate 93 11% 13%
Fellsway (MA-28) 35% 43%
McGrath Highway (MA-28) 31% 36%
Mystic Avenue 23% 24%
Broadway 13% 19%
Local Streets 9% 9%
Estimates based on VHB analysis (VHB 2007 and 2008).
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Temporal Dimension

e Data Collection
— Black carbon (BC), 1-hour average
— Two locations adjacent to 1-93

— Two seasons, 1 month-long periods ) ¢
» Winter, Dec 14, 2006 — Jan 10, 2007 Mystic
e Summer, Jul 17, 2007 — Aug 15, 2007

— 2,164 measurements

* Analysis
— Linear mixed effects model with an
autoregressive covariance structure

including
* Random site-specific intercept (l;)
» Background BC at hour | Middlesex
« Traffic count at site i during hour j (TCj) *

» Day of week, hour of day, wind direction,
and wind speed (Zj ... Zy)
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BC Modeling

« Higher traffic counts on 1-93 associated with significantly higher
BC during both summer and winter
— When sites are downwind of 1-93, 15% to 18% increase in 1-h BC per inter-

guartile change in traffic count
— No association with traffic count during upwind conditions

Percent Increase in Hourly Black Carbon Concentrati  ons for Each IQR Increase in
Hourly 1-93 Traffic Counts.

Season IQR Wind Direction % Increase (95% CI) per IQR P -value
Summer 5308 Downwind 15.4 (1.9-30.8) 0.025
Upwind 7.7 (-5.9-23.3) 0.611
Winter 5693 Downwind 18.0 (4.3-33.4) 0.025
Upwind 3.3 (-5.9-23.3) 0.28
IQR Inter-quartile range
Cl Confidence Interval
ng/m?3 micrograms per cubic meter

Results from linear mixed models stratified by season. IQR change is 5308 and 5693 vehicles per hour
in summer and winter, respectively. Summer is defined as 5/16-6/6/2007 and 7/17-8/15/2007, while
winter is defined as 12/14/2006-1/10/2007 and 2/1-2/28/2007. Significant values at 0.05 level in bold.




Spatial Dimension

e Data Collection

— Nitrogen dioxide (NO,), 2-week
average

— 49 locations; proximate to highways
and surface streets

— Two periods
¢ Nov. 1 - Nov 15, 2007
e Nov 29 — Dec 13, 2007

— 98 samples

* Analysis
— Linear mixed effects model with an
autoregressive covariance structure
including
» Random site-specific intercept (W)
» Background NO, during period |
» Traffic density within 50m of site i
(TDy)
* Neighborhood or area (Area)
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