Environmental Health: Science, Policy and Social Justice

Winter quarter

Workshop – Exposure estimation

Week 2

1. Benzene is a common environmental contaminant and classified as a known carcinogen. It is a volatile compound and contaminates air when volatilized from gasoline during car refueling or emitted from industrial processes. Benzene may also contaminate ground water aquifers when leaching out of containers into the ground, and consequently it may be found in drinking water. In the following scenario, we assume that a human is exposed to benzene through air and also from water. 

a. Estimate the lifetime average daily dose (LADD) for a person from exposure to 1 ug/m3 of benzene in air. Assume average body weight of 70kg; breathing rate 20m3 a day, for 2 hours a day for 2 years and a retention factor of 0.5. 

LADD= [1ug/m3 * 20m3/day * 2h/24h * 2 years* 365 days/year * 0.5] / [70kg*70 years * 365 days/year] = 0.00034 ug/kg-d 
Note: the number of days per year (365days/year) is not necessary in this example but it is good practice to include it because other scenarios may refer to different days/year (or days/week, e.g. occupational) numbers. 

b. Estimate the lifetime average daily dose (LADD) for a person from exposure to 1 ug/l of benzene in drinking water. Assume water intake rate of 2L a day.

LADD = [1ug/L * 2L/day * 70years]/[70kg *70 years] = 0.02857143 ug/kg-d
c. What is the total amount of benzene that this person will receive over a lifetime (70 years) assuming the exposure scenarios remain the same? 

Total Dose =[LADD(air) + LADD(water)]ug/kg-day * 365days/year * 70kg *70 years * 1mg/1000ug = 51.7 mg
2. Dioxin is a persistent organic pollutant found in multiple media at varying levels. Soil ingestion is one route of exposure to dioxin. Assuming an individual is exposed to dioxin in soil as a child and an adult. Estimate

a. the total dioxin intake and

b. the daily dose for the specified period of exposure.

Childhood exposure = 6 years for a 15 kg child eating 100 mg/day soil

Adult exposure          = 24 years for a 70 kg adult eating 50 mg/day soil

The soil concentration of dioxin is 0.1 mg/kg

For dioxin-contaminated soil an oral absorption factor of 0.4 is used

Childhood exposure = 6 years for a 15 kg child eating 100 mg soil/d

Total Dose = (0.1 mg/kg soil) * (1kg soil /1,000,000 mg) * 100 mg soil/d * 365d/y * 6y * 0.4 = 8.76 *10-3 mg
ADD= 8.76 *10-3 mg / (6*365d/y*15kg) = 2.67 x10-7 mg/kg/day
Adult exposure = 24 years for a 70 kg adult eating 50 mg soil/d

Total Dose =
(0.1 mg/kg soil) * (1kg soil /1,000,000 mg) * 50 mg soil/d * 365d/y * 24y * 0.4 = 1.7 *10-2 mg
ADD= 1.7 *10-2 mg/(24*365d/y*70kg)  = 2.8 x10-8 mg/kg/day  


