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Recall: The calculation of dose or risk is preceded by 
development of a scenario, identifica~on of pathways, and 
characterization of a propriate parameters. 

d 

Scenarios 

0 
0 

Wildlife Refuge 
Open Space 
Ofice Worker 
Rural Resident 

esident Rancher 

Parameters c aPcu1atio n 
\ 

§oil Ingestion 
Plant Ingestion 
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e include measurable quantities such 
as: 
Air mass loading, plant uptake, annual average wind 

speed, external gamma shielding factor, depth of 

Exposure Parameters include observable quantities such 
as: 
Indoor time fraction, home-grown produce ingestion 

(leafy, non-leafy), inhalation rate, outdoor time 
fraction, indoor dust shielding factor 
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Not a11 parameters are equal contributors to the final 
dosehsk result 

a Sensitivity analysis is appropriate to discover the ones 
that are of greatest importance 
Sensitive parameters deserve more careful consideration 
if there is significant uncertainty in their assignment 
For this evaluation 108 parameters fiom 10 groups were 
potentially subject to evaluation 
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n r 

The model is exercised for each contributing 
way, using a range of parameter i uts, one 

at a time 
- The model’s response (dose) is measured 

hypothesized realistic range of parameter 
- The relative change in 
- The steps are repeated 

across a 
input values 

response is tabulated 
for another parameter 

e The steps are repeate for another pathway 
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mi 
e Sensitivity Coefficient is calculated as: 

sc 
(Input,, - Input,in)/Input,a,e 

Q This formulation allows equal consideration for 
input parameter by normalizing the comparison 
any pathway and isotope selection 

each 
within 

Similar application across all oathwavs and! isotoms 
combined allows hrther 

I d I 

refinement of the sensitivity 
analysis 
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1 
Sensitivity Ranking - Inhalation. Am-241, max-min basis 

IN. Well Water 

IN, Fruits, Non-Leafy Vegetables and Grain 

IN, Wet Weight Crop Yield, Fodder 

IN, Dry Foliar Interception Fraction, Non-Leafy 

IN, Leach Rate 

IN, Groundwater Fractional Usage, Li-stock Water 

IN, Li-stock Water Intake For Milk 

IN, Contaminated Fraction. Plant Food 

IN, Dnnking Water Intake 

IN, Leafy Vegetable Consumption 

E IN, Total Porosity 

n IN, Well Pump Intake Depth (below water table) 

IN, Saturated Zone EffectlLg Poroslty 
P 

IN, Humidity in Air 

IN, Co-r Erosion Rate 

IN, Basic Radiation Dose Limit (2) 

IN, Time for Calculations 

e 

IN, Time for Calculations (1) 

IN, Milk Ingestion 

IN, Ewpotranspiration Coefficient 

IN. Distribution Coefficient Contaminated Zone 

IN, ALgrage Annual Wind Speed 
0 0.2 0 4  0 6  0 8  1 1 

Sensitivity Coefficient 

1.4 1.6 
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acking some absolute reference against whic 
are sensitivities, the lsensitivities can be 

ranke 
e anked sensitivities may display some 66natura199 

cutoff9 above which the parameters show much 
lessened response to changes 

Examples follow: 
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Sensitivity IRanking - Soil Ingestion, Pu-239, mx-min~ lbasis, 
Top IQ 

SI, Irrigation 

SI, IEvapotranspiration Coefficient 

SI, Precipitation 

SI. Densityof Contaminated Zone 

SI. Area of Contaminated Zone 

SI, Outdoor Time Fraction 

SI, Depth of Soil Midng Layer 

SI, Thickness of Contaminated Zone 

SI, Indoor Time Fraction 

SI, Soil Ingestion I 
0 0.2 0.4 0.6 0.8 

Sensitivity Coefficient 

I 11.2 
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Sensitivity Ran king - Plant Ingestion, Pu-239, rnax-min basis, 
Top 10 

PI, Empotranspiration Coefficient 

PI, AErage Annual Wind Speed 

PI, Precipitation 

PI, Density of Contaminated Zone 
z 

lPI, Distribution Coefficient Contaminated Zone 
S L s 
n 

PI, Leav Vegetable Consumption 

PI, Thickness of Contaminated Zone 

PI, Fruit, Vegetable and Grain Consumption 

PI, Contaminated IFraction, Plant Food 

PI, Depth of Roots 

0 0.2 0.4 0.6 0.8 

Sensitivity Coefi cie nt 

I 

1 1.2 
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CI 
a3 
a3 c 

Sensitivity Ranking - External, Pu-239, max-min basis, Top 10 

EX, Meat Ingestion 1 
EX, Plant Ingestion 

EX, Inhalation 

EXlExternal Gamma 

IEX, Areal of Contaminated Zone 
E E EX, Outdoor Time Fraction 
n 

EX, Thickness of Contaminated Zone 
m 

EX, IDensity of Contam inated Zone ~ 

I 1 I I 
EX, Indoor Time Fraction 

EX, External Gamma Shielding Factor 

0' 0.1 0.2 108.3 0.4 0.5 0.6 

Sens itivii Coefficient 

0.7 80.8 0.9 11 
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Sensitivity Ranking - Inhalation, Pu-239, max-min basis, Top 10 

IN, Density of Contaninated Zone 

IN, Area of Contaminated1 Zone 

IN, Outdoor Tim Fraction 

IN, Depth of SoillMbting ILayer 

IN, Thickness of Contarhated Zone 

IN, indoor Time Fraction 

IN! Indoor Dust Inhalation Shielding1 Factor 

IN,  mass 'Loading for Inhalation 

IIN, Inhalation Rate 

IN! Average Annual Wind Speed 

L 

c, 
a 

E 
E m 

0 0.2 01.4 0.6 0.8 1 

Sensitivity Coefficient 

1.2 1.4 1.6 
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I t 

he sensitive pathways contributing the greatest 
change were subjected to rther investigation 

parameter can be assigned a single value or 
a distribution (range of v 

parameter ay be, how well-characterized, or in 
some cases, how uncertain its basis 

e That assignment d ends on how predict 
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I E 

e Mass loading in the atmosphere is a sensitive parameter in RESRAD 
Site-specific data indicate a measured range of annual PM-BO mass 
loading (ML) values fiom 9.4 to 16.6 pg/m3 
Though the site-specific baseline mass loading is reasonably well 
characterized, it may not represent the ML typical o fa  more 
developed environment, hence the baseline will be selected as the 
median value fiom all available PM-10 data from across the state. 

8 

8 Site-specific precipitation data (3 5 years) suggest the annual 
rainfall is not extremely variable; allows estimates of wet/dry effects 
Site-specific data indicate a post-fire res spension rate that is 
expected to increase the annual MIL by a factor of 2.51 to 4.74, 
depending on growing conditions 
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Result: Because the ML parameter is moderately 
sensitive, its overall range is potentially large, 
and its value not redictable, ML will be input 
into D as a distribution. 
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Cumulative Freq,uer;acy Distributlion for 
ass 'boading 
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