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Name: _____________________________________ 

Lab 4: Risk Characterization
In this lab, you will perform all the steps in a risk characterization. The intake of media data are the same for all students, but each student has a personal set of chemicals with his or her concentrations in the medium (soil) so each student’s results will be different. Each student has four chemicals, one volatile, one semi-volatile, one pesticide, and arsenic. Arsenic is the only inorganic chemical used because it is the only inorganic with both an oral RfD and an oral slope factor. The spreadsheet, called “Risk Characterization”, has each student’s name with the concentrations and toxicity values for four chemicals (look at the tabs below the worksheet to switch from Lab Group 1 to Lab Group 2). 
My suggestion is that you print this file out and do the calculations step-by-step with a calculator, rather than transferring it to Excel. The major challenge in doing a risk characterization is putting the right numbers in the right spots; the math is just adding or multiplying. So if you try to use Excel, it will probably be more work to type in the correct cell address (and to find incorrect cross-references if you make a mistake) than it would just to find it on paper and write it down. 

In addition to the input data, this spreadsheet has the individual-specific overall results. Therefore, when you get to the end, you can check to see that your results are correct, and anything that’s not, you can trace back. Common errors are transposing central tendency and high-end values, and using lifetime doses for HIs or chronic doses for SFs.  The results are given to several significant figures, not because we know the values so precisely, but just to make it easier for you to compare your results. The spreadsheet results were calculated using the full precision in Excel, so, for example, the central EV is 0.10958904. If you used 0.11, and similarly rounded other factors, your final results might disagree in the second or third significant figure. Therefore, you should consider your calculations correct if they agree to two significant figures. 
Once your calculations are correct, you will write a brief narrative about your results, concentrating on the important conclusions. For example, if your total HI is 1 or less, all you should say is there are no noncancer health effects.  Please remember to use no more than two significant figures in writing about your results to avoid the false implication of accuracy. 
1. Calculate intake rates using the following data:

	Exposure Assumptions
	
	Central Tendency
	
	High End
	
	Units

	Exposure Duration (ED)

Chronic

Lifetime
	
	9/9

9/70
	
	30/30

30/70
	
	years exposed/years averaged

	Event Frequency (EV)

Dermal Contact
	
	40/365
	
	350/365
	
	events/days per year

	Body Weight (BW)
	
	71.8
	
	71.8
	
	kg

	Soil conversion factor (CF)
	
	10-6
	
	10-6
	
	kg soil/mg soil

	Soil Intake Rate (CR)
	
	50
	
	50
	
	mg soil/day

	Exposed Surface Area (SA)
	
	5,000
	
	5,800
	
	cm2/event

	Absorbed dose per event (DA)

     Volatiles

     Semivolatiles

     Pesticides/PCBs

     Inorganics
	
	2(10-8
2(10-9
2(10-10

0
	
	1(10-7
1(10-8
1(10-9
0
	
	mg/cm2 -event


	Oral IR: 
	CR
	
	CF
	(
	ED
	
	BW
	=
	Intake Rate

	Chronic
	
	
	
	
	
	
	
	
	

	Central: 
	
	
	
	
	
	
	
	=
	

	High: 
	
	
	
	
	
	
	
	=
	

	Lifetime
	
	
	
	
	
	
	
	
	

	Central: 
	
	
	
	
	
	
	
	=
	

	High: 
	
	
	
	
	
	
	
	=
	

	Dermal IR: 
	SA
	
	EV
	
	ED
	
	BW
	=
	Intake Rate/DA*

	Chronic
	
	
	
	
	
	
	
	
	

	Central: 
	
	
	
	
	
	
	
	=
	

	High: 
	
	
	
	
	
	
	
	=
	

	Lifetime
	
	
	
	
	
	
	
	
	

	Central: 
	
	
	
	
	
	
	
	=
	

	High: 
	
	
	
	
	
	
	
	=
	

	
	
	
	
	
	
	
	
	
	


*the calculations are performed using first IR/DA, then multiplying by DA, because DA is not the same for all chemicals, but IR/DA is
2. Fill in the following table with chemical names and mean and UCL concentrations based on the entry next to your name in the spreadsheet. Then calculate doses of the four chemicals given the concentration data and DA values from the previous table:

	
	
	Concentration in Soil (mg/kg)
	

	Chemical
	
	Mean
	
	UCL
	

	VOLATILES
	
	
	
	

	_________________
	
	______
	
	______
	

	SEMIVOLATILES
	
	
	

	_________________
	
	______
	
	______
	

	PESTICIDES/PCBs
	
	

	_________________
	
	______
	
	______
	

	INORGANICS
	
	
	
	

	 
 Arsenic


	
	______
	
	______
	


	
	
	Oral Dose: 
	Conc
	
	
	
	IR
	=
	Dose

	Volatile
	
	Chronic
	
	Central: 
	_____
	
	
	
	_____
	=
	_____

	__________
	
	
	
	High: 
	_____
	
	
	
	_____
	=
	_____

	
	
	Lifetime
	
	Central: 
	_____
	
	
	
	_____
	=
	_____

	
	
	
	
	High: 
	_____
	
	
	
	_____
	=
	_____

	Semivolatile
__________
	
	Chronic
	
	Central: 
	_____
	
	
	
	_____
	=
	_____

	
	
	
	
	High: 
	_____
	
	
	
	_____
	=
	_____

	
	
	Lifetime
	
	Central: 
	_____
	
	
	
	_____
	=
	_____

	
	
	
	
	High: 
	_____
	
	
	
	_____
	=
	_____

	Pesticide
	
	Chronic
	
	Central: 
	_____
	
	
	
	_____
	=
	_____

	__________
	
	
	
	High: 
	_____
	
	
	
	_____
	=
	_____

	
	
	Lifetime
	
	Central: 
	_____
	
	
	
	_____
	=
	_____

	
	
	
	
	High: 
	_____
	
	
	
	_____
	=
	_____

	Inorganic
	
	Chronic
	
	Central: 
	_____
	
	
	
	_____
	=
	_____

	Arsenic
	
	
	
	High: 
	_____
	
	
	
	_____
	=
	_____

	
	
	Lifetime
	
	Central: 
	_____
	
	
	
	_____
	=
	_____

	
	
	
	
	High: 
	_____
	
	
	
	_____
	=
	_____

	
	
	Dermal Dose: 
	Conc
	
	DA
	
	IR/DA
	=
	Dose

	Volatile
	
	Chronic
	
	Central: 
	_____           
	
	_____           
	
	_____           
	=
	_____           

	__________
	
	
	
	High: 
	_____
	
	_____
	
	_____
	=
	_____

	
	
	Lifetime
	
	Central: 
	_____
	
	_____
	
	_____
	=
	_____

	
	
	
	
	High: 
	_____
	
	_____
	
	_____
	=
	_____

	Semivolatile

__________
	
	Chronic
	
	Central: 
	_____           
	
	_____           
	
	_____           
	=
	_____           

	
	
	
	
	High: 
	_____
	
	_____
	
	_____
	=
	_____

	
	
	Lifetime
	
	Central: 
	_____
	
	_____
	
	_____
	=
	_____

	
	
	
	
	High: 
	_____
	
	_____
	
	_____
	=
	_____

	Pesticide
	
	Chronic
	
	Central: 
	_____           
	
	_____           
	
	_____           
	=
	_____           

	__________
	
	
	
	High: 
	_____
	
	_____
	
	_____
	=
	_____

	
	
	Lifetime
	
	Central: 
	_____
	
	_____
	
	_____
	=
	_____

	
	
	
	
	High: 
	_____
	
	_____
	
	_____
	=
	_____

	Inorganic
	
	Chronic
	
	Central: 
	_____           
	
	_____           
	
	_____           
	=
	_____           

	Arsenic
	
	
	
	High: 
	_____
	
	_____
	
	_____
	=
	_____

	
	
	Lifetime
	
	Central: 
	_____
	
	_____
	
	_____
	=
	_____

	
	
	
	
	High: 
	_____
	
	_____
	
	_____
	=
	_____


3. For dermal exposures, the doses that are calculated are absorbed dose, but toxicity values from IRIS are given for administered oral dose. The absorption factor (the fraction of an oral dose that is absorbed into the body) is used to calculate toxicity values in terms of absorbed dose.  For an RfD, that means multiplying by the oral absorption factor (AFO) (e.g., if AFO is 25%, the safe absorbed dose is one-fourth the safe administered dose).  For SFs, that means dividing by AFO (e.g., if AFO is 50%, the potency is twice as high for absorbed as for administered dose). Normally, RfD and SF are just written as RfD and SF, but for clarity here, subscripts O and D are used to distinguish the oral (administered, as listed) values from the dermal (absorbed, calculated) values
Complete the oral toxicity values from your entry in “Risk Characterization” and calculate the dermal toxicity values:

	Chemical
	
	RfDO
	
	SFO
	
	
	AFO
	
	RfDD 

(=RfDO ( AFO)
	
	SFD
(=SFO ( AFO)
	

	VOLATILES
	
	
	
	
	
	
	
	
	
	
	

	__________
	
	______
	
	______
	
	
	1
	
	_______       
	
	_______       
	

	SEMIVOLATILES
	
	
	
	
	
	
	
	
	
	

	__________
	
	______
	
	______
	
	
	0.5
	
	_______       
	
	_______       
	

	PESTICIDES/PCBs
	
	
	
	
	
	
	
	
	

	__________

	
	______
	
	______
	
	
	0.25
	
	_______       
	
	_______       
	

	INORGANICS
	
	
	
	
	
	
	
	
	
	

	Arsenic
	
	3E-4
	
	1.5E+0
	
	
	0.1
	
	_______       
	
	_______       
	


4. Transfer the correct Dose values (chronic for HQs, lifetime for Risks) and toxicity values (RfDs and SFs) to the appropriate rows, and then calculate HQs and Risks:

	
	
	
	
	Oral
	
	Dermal

	
	
	
	
	Dose
	
	RfDO
	=
	HQ
	
	Dose
	
	RfDD
	=
	HQ

	Volatile
	
	Central
	
	_____
	
	_____
	=
	_____
	
	_____
	
	_____
	=
	_____

	__________
	
	High
	
	_____
	
	_____
	=
	_____
	
	_____
	
	_____
	=
	_____

	Semivolatile

__________
	
	Central
	
	_____
	
	_____
	=
	_____
	
	_____
	
	_____
	=
	_____

	
	
	High
	
	_____
	
	_____
	=
	_____
	
	_____
	
	_____
	=
	_____

	Pesticide
	
	Central
	
	_____
	
	_____
	=
	_____
	
	_____
	
	_____
	=
	_____

	__________
	
	High
	
	_____
	
	_____
	=
	_____
	
	_____
	
	_____
	=
	_____

	Inorganic
	
	Central
	
	_____
	
	_____
	=
	_____
	
	_____
	
	_____
	=
	_____

	Arsenic
	
	High
	
	_____
	
	_____
	=
	_____
	
	_____
	
	_____
	=
	_____


	
	
	
	
	Oral
	
	Dermal

	
	
	
	
	Dose
	
	SFO
	=
	Risk
	
	Dose
	
	SFD
	=
	Risk

	Volatile
	
	Central
	
	_____
	
	_____
	=
	_____
	
	_____
	
	_____
	=
	_____

	__________
	
	High
	
	_____
	
	_____
	=
	_____
	
	_____
	
	_____
	=
	_____

	Semivolatile

__________
	
	Central
	
	_____
	
	_____
	=
	_____
	
	_____
	
	_____
	=
	_____

	
	
	High
	
	_____
	
	_____
	=
	_____
	
	_____
	
	_____
	=
	_____

	Pesticide
	
	Central
	
	_____
	
	_____
	=
	_____
	
	_____
	
	_____
	=
	_____

	__________
	
	High
	
	_____
	
	_____
	=
	_____
	
	_____
	
	_____
	=
	_____

	Inorganic
	
	Central
	
	_____
	
	_____
	=
	_____
	
	_____
	
	_____
	=
	_____

	Arsenic
	
	High
	
	_____
	
	_____
	=
	_____
	
	_____
	
	_____
	=
	_____


5. Transfer the appropriate HQs and Risks, sum them for oral and dermal exposures for each chemical, then calculate HIs and Total Risks, and what percentage each chemical contributes. Note that the file “Risk Characterization” gives you the totals for your set of chemicals. If yours don’t match, go back and find where you made the error, then put in correct values. 

CENTRAL TENDENCY

	
	
	Hazard Index
	
	Risk

	
	
	Oral
	
	Dermal
	
	Total
	
	% 
	
	Oral
	
	Dermal
	
	Total
	
	% 

	__________
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____

	
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____

	__________
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____

	Arsenic
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____

	Totals:
	
	_____
	
	_____
	
	_____
	
	  100   
	
	_____
	
	_____
	
	_____
	
	  100   



HIGH-END

	
	
	Hazard Index
	
	Risk

	
	
	Oral
	
	Dermal
	
	Total
	
	% 
	
	Oral
	
	Dermal
	
	Total
	
	% 

	__________
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____

	
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____

	__________
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____

	Arsenic
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____
	
	_____

	Totals:
	
	_____
	
	_____
	
	_____
	
	  100   
	
	_____
	
	_____
	
	_____
	
	  100   


6. Write a brief narrative describing the main results of the risk assessment.  

	

	

	

	

	

	

	

	

	


	

	

	

	

	

	

	

	

	

	

	

	




























































































