Homework # 3, Spring 2006

R.P. Turco, Chapter 7: Effects of Exposure to Pollution 

Problem 2

Pollutant X: 1 ppmv @ 8 hrs/day, 5 days/wk, and 30 yrs will result in 1x10-6 risk

Pollutant Y: 1 ppbv @ 1 hrs/day, 5 days/wk, and 30 yrs will result in 1x10-6 risk

Let’s assume you work, like common people, 50 wks per year and take a 2-wk vacation during the year.  We can define a cancer slope factor (CSF) or a risk factor for each pollutant,

CSFX
= 1x10-6 / (1 ppmv x 8 hrs/day x 5 days/wk x 50 wks/yr x 30 yrs) 

= 1.667 x 10-11/(ppmv-hr)

CSFY
= 1x10-6 / (1 ppbv x 1 hrs/day x 5 days/wk x 50 wks/yr x 30 yrs) 

= 1.333 x 10-10/(ppbv-hr)

Assuming it takes z years before you quit

RiskX 
= [1.667 x 10-11/(ppmv-hr)] x 3ppmv x 8 hrs/day x 5 days/wk x 50 wks/yr x z yr


=  1x10-7 z

RiskY 
= [1.333 x 10-10/(ppbv-hr)] x 1.5 ppbv x 8 hrs/day x 5 days/wk x 50 wks/yr x z yr


=  4x10-7 z

1x10-7 z + 4x10-7 z = 1x10-6
Thus, z = 2 yrs

You should quit after 2 years and try not to be exposed to pollutants X and Y for the rest of your life to avoid excessive risk of 1x10-6 

(Note: This is not a complete analysis because we ignored the body mass and inhalation rate for an individual.) 

Problem 3
Find dose for each case. Inhalation rate of average adult is approximately 16.7 L/min.

Case A

D= (100 µg/m3)(16.7 L/min)(4hr/wk)(m3/1000 L)(60 min/hr)

D= 400.8 µg/wk
Case B

D= (20 µg/m3)(16.7 L/min)(15hr/wk)(m3/1000 L)(60 min/hr)

D= 300.6 µg/wk
Case C

D= (30 µg/m3)(16.7 L/min)(10hr/wk)(m3/1000 L)(60 min/hr)

D= 300.6 µg/wk
Case A poses the greatest health risk. 
Problem 4

T1 = 10 hrs

T2 = 1 hr

1/T = 1/ T1 +1/T2

T = 0.909

The forced ventilation dominates the removal process.  If the door and windows could be sealed perfectly, T1 = ∞ hrs and T = 1 hr or T = T1
