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CAP88-PC V4 TRAINING 

Module 1.2 

Equations Used For Calculating Dose 

Disclaimer - For assistance accessing this document or additional information 
please contact radiation.questions@epa.gov.
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CAP88 METHODOLOGY 
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ASSESSMENT AREA & SECTORS 
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CAP88 calculates the dose to 
receptors in sectors defined user 
defined rings and the 16 
compass directions.  



Trinity Engineering Associates | United States Environmental Protection Agency 



Trinity Engineering Associates | United States Environmental Protection Agency 

PLUME DISPERSION 
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PLUME DISPERSION (CONTINUED) 
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DISPERSION COEFFICIENTS 
Class Distance (m) 

A 0.9757 3.9280 1.0000 5.0200 

0.8660 1.8410 1.0000 5.0200 

0.8660 1.8410 1.0000 5.0200 

0.6294 0.2083 1.0000 5.0200 

B 0.9986 6.2050 1.0000 8.3500 

0.8493 2.2130 1.0000 8.3500 

0.8493 2.2130 1.0000 8.3500 

0.6303 0.2946 1.0000 8.3500 

C 0.9767 7.6230 0.9540 10.0150 

0.8540 3.2660 0.8330 4.4000 

0.8540 3.2660 0.8330 4.4000 

0.6254 0.3977 0.5524 0.3320 

D 0.9600 10.0000 0.8061 7.4800 

0.8670 5.2610 0.6715 2.9500 

0.8670 5.2610 0.5099 0.8100 

0.6342 0.6166 0.5251 0.9300 

E 0.9615 14.1300 0.8600 15.5000 

0.8670 7.3570 0.6290 3.1500 

0.8670 7.3570 0.4054 0.5240 

0.6260 0.8042 0.1110 0.0349 



Trinity Engineering Associates | United States Environmental Protection Agency 

PLUME RISE 

CAP88 provides for four methods for calculating the plume rise: 

• Buoyant 
• Momentum 
• Fixed 
• None 



Trinity Engineering Associates | United States Environmental Protection Agency 

BUOYANT PLUME RISE 
For Stability Classes A, B, C, and D: 
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BUOYANT PLUME RISE 
For Stability Classes E, F, and G: 

Class 

E 7.280E-02 
F 1.090E-01 
G 1.455E-01 
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MOMENTUM PLUME RISE 
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CALCULATION OF AIR CONCENTRATIONS 
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IN-FLIGHT DECAY/INGROWTH CALCULATIONS 
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CALCULATE OF DEPOSITION RATES 
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WET DEPOSITION RATE 
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DRY DEPOSITION RATE 

Parameter 
Gases 0.0 
Iodine 3.5×10-2 

Particulates 1.8×10-3 
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PLUME DEPLETION 

For dry deposition: 

For wet deposition: 
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CALCULATION OF GROUND CONCENTRATION 
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GROUND SURFACE DECAY/INGROWTH 
CALCULATIONS 
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CALCULATE OF CONCENTRATIONS IN 
VEGETABLES, MILK, AND MEAT 
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CONCENTRATION IN LEAFY VEGETABLES 
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CONCENTRATION IN NON-LEAFY VEGETABLES 



Trinity Engineering Associates | United States Environmental Protection Agency 

CONCENTRATION IN PASTURE GRASS 
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CONCENTRATION IN STORED FEED 
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PARAMETER VALUES 
Parameter Leafy Vegetables Non-Leafy 

Vegetables 
Pasture Grass Stored Feed 

2.9 x 10-3 h-1 2.9 x 10-3 h-1 2.9 x 10-3 h-1 2.9 x 10-3 h-1 

2.28 x 10-6 h-1 
(2% per year) 

2.28 x 10-6 h-1 
(2% per year) 

2.28 x 10-6 h-1 
(2% per year) 

2.28 x 10-6 h-1 
(2% per year) 

0.20 0.20 0.57 0.57 

215 kg m-2 215 kg m-2 215 kg m-2 215 kg m-2 

0.716 kg m-2 0.716 kg m-2 0.28 kg m-2 0.28 kg m-2 

1,440 h 
(60 days) 

1,440 h 
(60 days) 

720 h 
(30 days) 

720 h 
(30 days) 

8.776 x 105 h 
(100 years) 

8.776 x 105 h 
(100 years) 

8.776 x 105 h 
(100 years) 

8.776 x 105 h 
(100 years) 

0 h 
(0 days) 

0 h 
(0 days) 

0 h 
(0 days) 

2,160 h 
(90 days) 

0.5 N/A N/A N/A 
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CONCENTRATION IN ANIMAL FEED 

Parameter Animal Feed 
0.40 

0.43 
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CONCENTRATION IN MEAT 

Parameter Meat 
15.6 kg d-1 (dry weight) 

480 h (20 days) 
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CONCENTRATION IN MILK 

Parameter Milk 
15.6 kg d-1 (dry weight) 

48 h (2 days) 



Trinity Engineering Associates | United States Environmental Protection Agency 

CALCULATION OF DOSE AND RISK TO A 
RECEPTOR 
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AVERAGE CONCENTRATIONS IN FOODS 
INGESTED 
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AGRICULTURAL FRACTIONS 

For population type runs (weighted by area): 

For individual type runs (unweighted): 
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CALCULATION OF DOSE AND RISK TO A 
RECEPTOR 
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TOTAL DOSE RATE 
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EXTERNAL DOSE FROM DIRECT EXPOSURE TO 
ACTIVITY IN THE AIR (IMMERSION) 
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EXTERNAL DOSE FROM GROUND SURFACE 

Parameter Value 
0.5 
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INTERNAL DOSE FROM INHALATION 

Parameter Adult 15-Year-Old 10-Year-Old 5-Year-Old 1-Year-Old Infant 

5,260 5,570 3,730 2,680 1,810 1,370 
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INTERNAL DOSE FROM INGESTION 
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INGESTION DOSE RATE PARAMETERS 
Parameter Adult 15-Year-Old 10-Year-Old 5-Year-Old 1-Year-Old Infant 

76.2 60.8 46.3 39.0 29.9 25.4 

53 90 113 120 173 132 

84 77 64 44 33 26 

7.79 6.22 4.73 3.99 3.06 2.60 

Parameter Value 
1.00 

1.00 
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POPULATION DOSE 
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TOTAL RISK 
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EXTERNAL RISK FROM DIRECT EXPOSURE TO 
ACTIVITY IN THE AIR (IMMERSION) 
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EXTERNAL RISK FROM GROUND SURFACE 

Parameter Value 
0.5 
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INTERNAL RISK FROM INHALATION 

Parameter Adult 15-Year-Old 10-Year-Old 5-Year-Old 1-Year-Old Infant 

5,260 5,570 3,730 2,680 1,810 1,370 
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INTERNAL RISK FROM INGESTION 


	CAP88-PC V4 Training
	CAP88 Methodology
	Assessment Area & Sectors
	 
	Plume Dispersion
	Plume Dispersion (continued)
	Dispersion Coefficients
	Plume Rise
	Buoyant Plume Rise
	Buoyant Plume Rise
	Momentum Plume Rise
	Calculation of Air Concentrations
	In-Flight Decay/Ingrowth Calculations
	Calculate of Deposition Rates
	Wet Deposition Rate
	Dry Deposition Rate
	Plume Depletion
	Calculation of Ground Concentration
	Ground Surface Decay/Ingrowth Calculations
	Calculate of Concentrations in Vegetables, Milk, and Meat
	Concentration in Leafy Vegetables
	Concentration in Non-Leafy Vegetables
	Concentration in Pasture Grass
	Concentration in Stored Feed
	Parameter Values
	Concentration in Animal Feed
	Concentration in Meat
	Concentration in Milk
	Calculation of Dose and Risk to a Receptor
	Average Concentrations in Foods Ingested
	Agricultural Fractions
	Calculation of Dose and Risk to a Receptor
	Total Dose Rate
	External Dose from Direct Exposure to Activity in the Air (Immersion)
	External Dose from Ground Surface
	Internal Dose from Inhalation
	Internal Dose from Ingestion
	Ingestion Dose Rate Parameters
	Population Dose
	Total Risk
	External Risk from Direct Exposure to Activity in the Air (Immersion)
	External Risk from Ground Surface
	Internal Risk from Inhalation
	Internal Risk from Ingestion



