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Question 1 (15 points): a) Peak 1-hr summertime ozone (O3) concentration of 0.12 ppmv was
observed in El Paso in the summer. a) What is the corresponding mass concentration (in pg/ m>)
at that time if the atmospheric pressure was 0.88 atm and the temperature was 35 °C? b) What is
the volumetric concentration of this value under the standard condition of 1 atm and 20 °C?

1 atmospheric pressure = 1.0133 x 10° Pa

The universal gas law constant, R = 8.314 m3'Pa/(mol - K)
T = atmospheric temperature in Kelvin, 298 K
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Question 2 (15 points): Define the following terms:
1) Carbonaceous particles
2) 6 U.S. NAAQS criteria pollutants
3) ppmC
4) Isokinetic sampling
5) PMsize cut-off at 5 um
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[image: image2.jpg]Question 3 (15 points): The visibility equation states that
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The Koschmeider equation shows that the visual range is defined as
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What is the corresponding extinction coefficient at an ambient PM,, concentration of 50 pg/m>?
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Question 4 (15 points):

A spill accident in an El Paso neighborhood generated a benzene cloud of 500 p g/m3 for a period
of 1 hour and the spill was then controlled and benzene cloud was dispersed with the ambient
concentration returned to O pg/m’. An elderly woman was unable to evacuate from her Home
immediately closed all doors and windows (including air conditioning) of her home. Determine
the benzene concentration in her home at the end of the accident scenario (1 hr after the release).

According to ASHRAE, this house is estimated to have 1 air change per hour (i.e., it takes one

hour to replace the total volume of air in this house once). The house is estimated to have 1500
ft* with an average ceiling height of 9 ft.
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[image: image3.jpg]Question 5 (15 points):

A PM dichotomous air monitor was installed to monitor ambient PMgne and PMoarse
concentrations. The total flow rate for the dichotomous monitor is set at 16.7 1/min and the flow
rate for fine particles is set to be 0.9 of the total flow rate.

1) What are the definition for PMg,. and PMoarse?

2) An operator measured 100 pg of PMgy,e on the filter for fine particles and 200 pg of PMcoarse
on the filter for the coarse materials during a sampling time of 3 hours, what will be the ambient
concentrations of PMgipe and PM a5 during these three hours?

3) An operator accidentally changed the total flow rate to 13 1/min. What would be the
consequence of this error?
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Question 6 (15 points):

Methane (CH,) is burned at a rate of 1 kg per minute in air with 20 % excess air and air moisture
of 0.01 mol/mol dry air. What is the expected CO , concentration (in ppmv) in the effluent gas
assuming an effluent temperature of 180 °F?
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[image: image4.jpg]Question 7 (15 points):

A smoker friend is upwind of you and smokes a cigarette. Thus the smoker is exposed to
mainstream smoking and you are likely to be exposed to sidestream (second-hand) smoking. The
following data shows us the nicotine emissions associated with cigarette smoking:

Mainstream Sidestreatm
Duration of smoke production: 20 sec 550 sec
Nicotine generation 3,000 pg/cig 3,000 pg/cig

(without filter) (without filter)

Cigarette filter will reduce the nicotine level by 90 %. If you two were standing in a tunnel of 2
m by 1 m and the air ventilation rate is 0.3 m/sec, what will be the nicotine dose for each of you
after a 55 minute of serious conversation between you two? Assuming the smoker friend
smokes non-stop during the conversation and you are not able to switch positions with him or
her. Make necessary assumptions if you have to.
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