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BC Concentrations Upwind and Downwind
Influence of Wind Speed 
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Winter 0900-1100 
Gaseous Concentrations Distribution
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Preliminary Summary of 
Ambient MSAT Characteristics

• Fresh pollutants go up and down together.
• Morning concentrations dominate indoor and outdoor 

exposure (summer); overnight and morning 
concentrations dominate in the winter.

• Expected pollutant gradients are not always evident.
• Low wind speeds often allow high pollutant 

concentrations on both sides of roadway (with a sound 
wall).

• Wind conditions and time-of-day have a significant 
influence on near-roadway exposure.
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Example BC Time-Series Showing Classroom 
Being Filled with Rush-hour Pollution by HVAC

(Before HVAC Changes)

Note HVAC start 
time and different 
rate of ambient 
dilution vs. indoor 
dilution.
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Example BC Time Series Showing Low BC 
Concentrations in Fyfe Classroom, Except When Door 

Left Open by the Teacher (After HVAC Changes)
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Indoor and Air Inlet BC Concentrations at 
Fyfe Before and After HVAC Changes

About 88% 
removal efficiency
(after)

About 65% 
removal efficiency
(before)
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Indoor and Air Inlet BC Concentrations at 
Adcock Before and After HVAC Changes

About 94% 
removal efficiency
(after)
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Indoor VOC Concentrations at Adcock (Summer) 
Higher than Outdoor for All Species Except CCl4

0.01

0.1

1

10

0.01 0.1 1 10

Air Inlet Concentrations (ug/m3)

C
la

ss
ro

om
 C

on
ce

nt
ra

tio
ns

 (u
g/

m
3 )

1,3-Butadiene
2,2,4-Trimethylpentane
Benzene
Carbon Tetrachloride
m- & p-Xylene
Toluene
1:1 Line
2:1 Line
1:2 Line



22

Preliminary Summary of 
MSAT Filtration Characteristics

• Modest BC removal with existing HVAC 
systems in (summer).

• Significant BC removal with new HVAC filtration 
(winter).

• Adcock system removes more BC than 
Western or Fyfe.

• Indoor concentrations are often higher than 
outdoors for several gaseous MSATs (indoor 
sources or time lag in system?).
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Mitigation Lessons Learned, So Far

• Typical HVAC operation can fill classroom 
with polluted air early in the morning which 
can result in higher concentrations indoors 
(than outdoors) later in morning.

• Leaving classroom doors open to outdoor hall 
can defeat filtration system.

• Diurnal pattern of pollution is an important 
consideration for exposure and mitigation (for 
both classroom and outdoors).
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Example of Winds in Benicia; 9/13/08 and 9/6/08 (KCABENIC3)


