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RAGS PART F EQUATIONS
CANCER

Residential
EC=( CA x ET x EF x ED) / AT

Risk = IUR x EC or EC = Risk / IUR



Combining:

(CA x ET x EF x ED) / AT = Risk / IUR

CA = Risk x AT / (IUR x ET x EF x ED)

Substituting for AT:

CA = Risk x 70yr x 365d/yr x 24hr/d / (IUR x ET x EF x ED)

CAµg/m3 = Risk x70x 365 x 24 / (IUR x ET x EFxED)
With defaults:

CAµg/m3 = 10-5 x 70x 365 x 24 /( IUR x 24 x 250x30 )= 6.132/ (IUR x 180000 )= 0.000034067 / IUR

Adding Transport Factor (soil to air):

MSC mg/kg = 0.000034067 x TF / (IUR x 1000)

For benzene:

MSCmg/kg = 0.000034067 x 13100 / (0.0000077  x 1000) = 57.96 mg/kg

Chapter 250 value = 41.24 mg/kg
Nonresidential

With defaults:

CAµg/m3 = 10-5 x 70 x 365 x 24 / (IUR x 8 x 180 x 25) = 6.13 / (IUR x 36000) = 0.00017 / IUR
Adding Transport Factor (soil to air):

MSCmg/kg = 0.00017 x TF / (IUR x 1000)
For benzene:
0-2 feet:
MSCmg/kg = 0.00017 x 13100 / (0.0000077 x 1000) = 2.227 / 0.0077 = 289.2
2-15 feet: 

MSCmg/kg = 0.00017 x 15000 / (0.0000077 x 1000) = 2.55 / 0.0077 = 331.17
Chapter 250 values 
(0-2 feet) = 213.48


(2-15 feet) = 244.44
NONCANCER
Residential
Equation 8:
EC = (CA x ET x EF x ED) / AT

CA = (EC x AT) / (ET x EF x ED)

Substituting for AT:



CA = EC x (EDyr x 365d/yr x 24hr/d) /(ET x EF x ED)


Equation 12:

HQ = EC / Tox Val



EC = HQ x RfC


Combining:


CAmg/m3 = HQ x RfCmg/m3 x (EDyr x 365d/yr x 24hr/d) /


(EThr/d x EFd/yr x EDyr) 

With defaults:

CAmg/m3 = 1 x RfC x  (30yr x 365d/yr x 24hr/d) /


(24hr/d x 250d/yr x 30yr) 

MSC = (1 x RfC x 30 x 365 x 24 x TF) / (24 x 250 x 30) 

MSC = 262800 x RfC x TF / 180000 = 1.46 x RfC x TF
For benzene:

MSC = 1.46 x 0.006 x 13100 = 114.76 mg/kg
Chapter 250 value = 114 mg/kg
Nonresidential
With defaults:

CAmg/m3 = 1 x RfC x  (25yr x 365d/yr x 24hr/d) /


(8hr/d x 180d/yr x 25yr) 

MSC = (1 x RfC x 219000 x TF) / 36000 = 6.08 x RfC x TF
For benzene:

0-2 feet

MSC = 6.08 x 0.006 x 13100 = 477.9 mg/kg

Chapter 250 value = 316 mg/kg
2-15 feet
MSC = 6.08 x 0.006 x 15000 = 547.2 mg/kg
Chapter 250 value = 362.1 mg/kg
EC = Exposure Concentration (µg/m3) 


CA = Concentration in Air (µg/m3) 


ET = Exposure Time (hr/d)


EF = Exposure Frequency (d/yr)


ED = Exposure Duration (yr)


AT = Averaging Time (70yr x 365 d/yr x 24 hr/d)


TF = Transport Factor [ (mg/kg) / (mg/m3)]





EC mg/m3 = Exposure concentration


CAmg/m3 = Concentration in air


EThr/d = Exposure time


EFd/yr = Exposure frequency


AT (EDyr x 365d/yr x 24hr/d) = averaging time


HQ = Hazard Quotient (unitless)


ECmg/m3 = Exposure concentration


Tox Valmg/m3 = Toxicity value (RfC)








