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Verification Study Charge for:

U.S. Environmental Protection Agency (EPA), “Preliminary Remediation Goals for
Radionuclides” (PRG) electronic calculator

Background:

EMS, under contract EP-W-13-016 with EPA’s Office of Solid Waste and Emergency Response,
has been requested to obtain an external, independent verification study of the “Preliminary
Remediation Goals for Radionuclides” (PRG) electronic calculator.

This calculator provides information on establishing PRGs for radionuclides at CERCLA sites
with radioactive contamination. The PRG electronic calculator presents standardized exposure
parameters and equations that should generally be used for calculating radionuclide PRGs for
residential, commercial/industrial, and agricultural land use exposures, tap water and fish
ingestion exposures, and migration of radionuclides through the unsaturated zone.

Charge:

According to EPA’s Guidance on the Development, Evaluation, and Application of
Environmental Models (2009), verification refers to activities designed to confirm that the
mathematical framework embodied in the module is correct and that the computer code for a
module is operating according to its intended design so that the results obtained compare
favorably with those obtained using known analytical solutions or numerical solutions from
simulators based on similar or identical mathematical frameworks.

The purpose of this verification study is to ascertain that the computer code has no inherent
numerical problems with obtaining a solution and that the code performs according to design
specifications. In addition, the study will ensure that the equations are programmed correctly and
that sources of error, such as rounding, are minimal. We are enlisting two subject matter experts
for this verification study. Your comments and recommendations will be used to revise the
calculator so that the final version will reflect sound technical information and guidance.

As an independent tester of the PRG electronic calculator, we ask you to examine the numerical
technique in the computer code for consistency with the conceptual model and governing
equations.

When your verification study is complete, e-mail your comments to EMS’s Project Manager
(Jennifer Rando, jennifer.rando@emsus.com ) on or before September 30, 2015. Please submit
your comments in Microsoft Word and reference each comment to a specific step in the
calculator and equation (http://epa-prgs.ornl.gov/radionuclides/equations.html). For specific
comments or text edits on the user’s guide, you may copy and paste text into Microsoft Word
and indicate edits or comments using track changes or the comments feature. Please do not hand
write your comments.



http://www.epa.gov/crem/library/cred_guidance_0309.pdf
http://www.epa.gov/crem/library/cred_guidance_0309.pdf
mailto:jennifer.rando@emsus.com
http://epa-prgs.ornl.gov/radionuclides/equations.html

How to Use the Calculator:

The PRG calculator is available at http://epa-prgs.ornl.gov/radionuclides/, and the User’s Guide
is available at http://epa-prgs.ornl.gov/radionuclides/prg quide.html. To summarize,

Step 1 Select an exposure scenario. The PRG calculator has nine exposure scenarios:

Resident
Composite Worker
Outdoor Worker
Indoor Worker
Construction Worker - Standard Unpaved Road Vehicle Traffic (Site-specific
only)Farmer
Construction Worker - Wind Erosion and Other Construction Activities (Site-specific
only)
7. Recreator
8. Farmer
9. Soil to Groundwater
Some of these exposure scenarios have multiple media choices; other scenarios will only involve

one media so a choice will not appear.

orwdPE

o

Step 2 Select either “Generic” (in which case the runs use a pre-determined set of default input
parameters) or “Site-Specific” (in which case the user can change some of the input parameters).

Step 3 Select if you want to get estimates of the cancer risk posed by radionuclides at your site,
in addition to the target risk-based concentrations that will be provided as PRGs.

Step 4 Choose to have your results in either picocuries per gram, which are the units usually
used in the United States, or in bequerels per gram which most of the rest of the world uses.

Step 5 Select one or more radionuclides for which you want to develop PRGs. Some of the
radionuclides and radioactive decay chain products are designated with the suffix "+D" to
indicate that cancer risk estimates for these radionuclides include the contributions from their
short-lived decay products, assuming secular equilibrium.

The decay chain for +D radionuclide ends in 100 years.

The equations used in the calculator are listed at http://epa-
prgs.ornl.gov/radionuclides/equations.html. There are approximately 167 equations used in the
calculator.



http://epa-prgs.ornl.gov/radionuclides/
http://epa-prgs.ornl.gov/radionuclides/prg_guide.html
http://epa-prgs.ornl.gov/radionuclides/equations.html
http://epa-prgs.ornl.gov/radionuclides/equations.html

G. Timothy Jannik
Savannah River National Laboratory
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Verification of EPA’s “Preliminary Remediation Goals for Radionuclides” (PRG) electronic
Calculator

Introduction

The U.S. Environmental Protection Agency (EPA) requested an external, independent verification study
of their updated “Preliminary Remediation Goals for Radionuclides” (PRG) electronic calculator. The
calculator provides PRGs for radionuclides that are used as a screening tool at Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) and Resource Conservation and
Recovery Act (RCRA) sites. These risk-based PRGs establish concentration limits under specific
exposure scenarios. The purpose of this verification study is to determine that the calculator has no
inherit numerical problems with obtaining solutions as well as to ensure that the equations are
programmed correctly. There are 167 equations used in the calculator. To verify the calculator, all
equations for each of seven receptor types (resident, construction worker, outdoor and indoor worker,
recreator, farmer, and composite worker) were hand calculated using the default parameters. The same
four radionuclides (Am-241, Co-60, H-3, and Pu-238) were used for each calculation for consistency
throughout.

Results
1) The only problem found in the equations was in the Farmer direct consumption of agricultural
products back calculated to soil and water — combined calculation. There is a decay factor that is
included in each of the intercept equations (Equation 1); however, it is not included in the results
calculated by the PRG calculator. The results from calculations performed by hand were
approximately 110% different from the PRG results when the decay factor was included (Table 1).
Since the slope results were almost exact to the PRG results; this left only the PRG factor and decay

We put science to work.™

SAVANNAH RIVER NATIONAL LABORATORY - AIKEN, SC USA 29808 - SRNL.DOE.GOV



factor as the possible problems. These were the only factors that were not included in the slope
calculations as well as not being specific value parameters. After checking the PRG factor, these
values were correct as shown by the results from the Farmer direct consumption of agricultural
products (Table 2). Therefore, the factor that was causing the problem in the calculation was the
decay factor. When the decay factor was removed from the hand calculations, the recalculated
results showed a difference of < 1% when compared to the current PRG results (Table 3).

2) For the air pathway, the hierarchal default slope factor for H-3 is the particle form with an “S”
absorption type. It is cumbersome to change this to the much more common vapor form (tritum
oxide). To make the PRG Calculator more user friendly, it is suggested that the isotope list
include the more common forms of radionuclides instead of defaulting to highest slope factor
form.

Conclusions

After performing all the calculations for Am-241, Co-60, H-3, and Pu-238, EPA’s PRG electronic
calculator appears to be mathematically correct in all scenarios and pathways, except for the Farmer
direct consumption — combined calculation.

We put science to work.™
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Equation 1: The intercept equation for consumption of fruits and vegetables with a decay factor
included.

te (yr) x A (}%r)
(1-eMr)

PRGf—prod—rad—ing (pCl/ g)
(Rupv+Res

INTERCEPT=

Table 1: The results from hand calculations using Co-60 compared to the PRG results when the decay

factor was included in the hand calculations.

Co-60

Calculated PRG % Differ.
P&V Slope -2.33E+01 | -2.32E+01 0.4%
Intercept 1.50E-01 4.35E-02 110.1%
Fish Slope -4.80E-01 | -4.80E-01 0.0%
Intercept 5.01E-01 1.46E-01 109.7%
Beef Slope -1.54E+01 | -1.54E+01 0.0%
Intercept | 4.67E+01 1.37E+01 109.3%
Milk Slope -1.93E+01 | -1.93E+01 0.0%
Intercept | 4.97E+01 1.45E+01 109.7%
Swine Slope -7.19E+00 | -7.19E+00 0.0%
Intercept | 4.02E+01 1.18E+01 109.2%
Slope -5.43E+00 | -5.43E+00 0.0%

Poultry
Intercept | 1.63E+00 4.76E-01 109.6%
Egg Slope -5.43E+00 | -5.43E+00 0.0%
Intercept | 9.58E+01 2.80E+01 109.5%

We put science to work.™

SAVANNAH RIVER NATIONAL LABORATORY

AIKEN, SC USA 29808

SRNL.DOE.GOV



Co-60
Calculated PRG % Differ.
F&V 1.18E-02 | 1.16E-02 1.7%
Poultry 3.41E-02 | 3.40E-02 0.3%
Eggs 6.82E-02 | 6.82E-02 0.0%
Beef 2.02E-02 | 2.02E-02 0.0%
Milk 7.43E-03 | 7.42E-03 0.1%
Swine 3.73E-02 | 3.73E-02 0.0%
Fish 2.32E-02 | 2.32E-02 0.0%

Table 2: The results from the hand calculations using Co-60 compared to the PRG results from the
Farmer direct consumption calculations.

Table 3: The results from hand calculations using Co-60 compared to the PRG results when the decay
factor was not included in the hand calculations.

Co-60
Calculated PRG % Differ.

P&V Slope -2.33E+01 | -2.32E+01 0.4%
Intercept 4.40E-02 4.35E-02 1.1%
Fish Slope -4.80E-01 | -4.80E-01 0.0%
Intercept 1.47E-01 1.46E-01 0.7%
Beef Slope -1.54E+01 | -1.54E+01 0.0%
Intercept | 1.37E+01 1.37E+01 0.0%
Milk Slope -1.93E+01 | -1.93E+01 0.0%
Intercept | 1.46E+01 1.45E+01 0.7%
. Slope -7.19E+00 | -7.19E+00 0.0%

Swine
Intercept | 1.18E+01 1.18E+01 0.0%
Slope -5.43E+00 | -5.43E+00 0.0%

Poultry
Intercept 4.76E-01 4.76E-01 0.0%
Ege Slope -5.43E+00 | -5.43E+00 0.0%
Intercept | 2.81E+01 2.80E+01 0.4%
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Variables Defaults Type Halflife (y) A 1-exp(-At(cw)) SF(s) SF(i) SF(ext-sv) SF(sub) GSF(o)
TR 1.00E-06 | Am-241 M 4.32E+02 1.60E-03 3.93E-02| 9.10E-11| 0.00E+00| 2.77E-08 5.81E-11| 1.00E+00
t(w) 25 Co-60 M 5.27E+00 1.31E-01 9.63E-01| 7.33E-12| 1.80E-01| 1.24E-05 1.13E-08 1.00E+00
EF(w) 250 H-3 M 1.23E+01 5.63E-02 7.55E-01| 0.00E+00{2m"2 0.00E+00 0.00E+00{ 1.00E+00
ED(w) 25 Pu-238 M 8.77E+01 7.90E-03 1.79E-01( 1.17E-10| 2.80E-01] 6.92E-11 2.56E-13| 1.00E+00
IRS(w) 100
ET(w) 8
IRA(w) 60 Composite Worker Soil Composite Worker Air
1.36E+09 Ingestion Inhalation External Total With Halflife Decay | Without Halflife Decay
4.01E-08 4.01E-08 4.01E-08 1.00E+00 Inhalation | External 1 inhalation Total
\ Am-241 2.24E-09 0.00E+00 6.22E-09 #DIV/0! 4.01E-08 4.01E-08 | 1.00E-06 1.00E+00
U(m) 1.79E+01 #DIV/0! 6.45E+00 #DIV/0! Am-241 0.00E+00 1.30E-11 0.00E+00 #DIV/0!
U(t) 3.29E-06 3.29E-06 3.29E-06 1.00E+00 #DIV/0! 3.08E+03 3 #DIV/0! #DIV/0!
F(x) Co-60 4.41E-09 1.59E-02 6.81E-05 4.87E+03 3.29E-06 3.29E-06 : 1.00E-06 1.00E+00
A 16.2302 7.45E+02 2.06E-04 4.83E-02 2.05E-04 Co-60 2.17E+04 6.21E-08 2.25E+04 2.25E+10
A(s) 0.5 1.41E-06 1.00E+00 1.52E-10 5.29E+01 4.44E-11 4.44E-11
8 18.7762 H-3 H#VALUE! 1.41E-06 1.00E-06 1.00E+00
C 216.108 #VALUE! #VALUE! H-3 #VALUE! #VALUE! #VALUE!
1.98E-07 1.98E-07 1.98E-07 1.00E+00 #VALUE! #VALUE! #VALUE!
Pu-238 1.31E-08 4.62E-03 7.08E-11 2.34E+04 1.98E-07 1.98E-07 1.00E-06 1.00E+00
1.51E+01 4.28E-05 2.79E+03 4.28E-05 Pu-238 6.27E+03 2.62E-13 3.50E+04 3.50E+10
Calculated PRG % Differ. 3.15E-11 7.54E+05 2.86E-11 2.86E-11
Ingestion 1.79E+01 1.79E+01 0.0% PRG N ) y
3 Inhalation 2.94E+02 2.94E+02 0.0% hal 2.16E-04 Inhalation (with half-life decay) = et e
£ External 6.456+00]  6.46E+00 0.2% . External 3.08E403 )PR G "w-air-inh-decay" " " ("pCi" /"m" M3 )"=" +"TRx W)X (/e
Total 4.676+00 4.67€+00 0.0% 3 L_Total | 216E04) 216E04] /( e AN " ) ) X ST UET M T (Mrisk” /"pCit )" X EMUFT _"w" " ("250 day” /"yr" )" x
Ingestion 7.45E+02 7.46E+02 -0.1% §( i 2.12E-04 E' w25 yrt ) X ET T "W " ("8 hr /"day" )" x " ("1 day" /"24 hours" )" X IR" "A" _"w"
3 Inhalation 3.68E+05 3.69E+05 -0.3% External 3.02E+03 "
$ External 4.83E-02 4,83€-02 0.0% Total 2.12E-04 " (("60 " "m" A"3")/"day" ) )
Total 4.82E-02 4.83E-02 -0.2% Inhalation 2.71E-01 Total (with half-life decay)
Ingestion Bl 5 326401 "PR""G" _"w-air-tot-decay" "" ("pCi" /'m" A"3" )"=" "1"/("1" /("PR" "G" _"w-air-inh-decay" )
o Inhalation 3 Total 2.70E-01 - )
* External 8 [ inhalation | " 705607 /PR “.G" ‘"Wialrisu'aidecay“ "
External (with half-life decay
Total 2.99E-01 2.99E-01 0.0% External 1.56E+01 "PR""G" _"w-air-sub-decay” " " ("pCi" /'m" A"3" )"=" |—“TR XTI (gt ) A (1 e
Ingestion 1.51E+01 1.51E+01 0.0% Total 7.91E-02 )
E Inhalation 2.30E+02 2.30E+02 0.0% Inhalation 1.76E+01
E External 2.79E+03| _ 2.79€+03 0.0% External Ingestionofsoil ~ =~ o A (T ) (1 e
Total 1.41E+01 1.41E+01 0.0%) o AP,‘} G w- 5”°'| Ing ”(”p? ”/,g”) = ( TR"’( ., . (V' )" xA (} /Vr 2)/(5”1 &
T =AW ) ) x ST UE s (Mrisk™ /"pCit )" x ETFT "w ("250 day” /"yr" )" x E""D" _"w
e "("25yr") "xIR""S" "w" " " ("100 mg" /"day" )" x " ("g" /"1000 mg" )" ")
Inhalation of particulates emitted from soil
- ( A3 /(K g =" - ot 9.44E+00 "PR""G" _"w-soil-inh" ("pCi" /'g" )"'=" F"TRx""t"_"w" "" ("yr”)”x)\" ("1 /e /(- et A
(8" /(" ~"2" "=s"))/("kg" /"'m" A"3" )" x " "3600" ("s" /"hour” )/("0.036 Inhalation LeoE0a (A T ) st ("risk? oG )" x £ 250 day” /'ye" ' X E" D" _"w" "
X7 (L)X (U Tt (Tt /s )) /(MU M (T /s ) )3 X External 7.55E+05 "(U25 yrt ) X EM T W hrs" /"day" )" x " ("1 day" 7"24 hrs" )" X IR" A" _"w" " (("60 " "m
Fx)") & Total 1.69E-04 A"3")/"day" )" x " ("1" /"PEF" ("m" A"3" /"kg"))" x " ("1000g" /"kg")) "
Q" /"C" Mwind” "=Ax" "exp”{{"In" "A" "s" " " (“acre” )"-B")""2" /"C"] 3 [inhalation |  1.53£.04]  LS3t.04| External exposure to ionizing radiation
External 6.85E+05 "PRGw soil—ext" ("pC|"/” ") Frrrxcm e _twe e (tyrt )"x)\"(“l“ 7yt H /(11" et A(-AT
Inhalation (without half-life decay] Total 153600 "w"))"xs" "ext—sv" " w" " ("250 day" /"yr"

"PR""G" _"w-air-inh-nodecay" " " ("pCi" /"m" A"3" )"=" }"TR"H /("S""F" _"i" " " ("risk" /"pCi" )" x E"
UET_w! T ("250 day” /Myrt )"

XE""D" _"w" " ("25yr" )" E" T _"w" " ("8 hr" /"day” )" x " ("1 day” /"24 hours" )" x IR" "A" "W’
(("60" "'m" A'3")/"day" ) )

External (without half-life decay
'w-air-sub-nodecay" "" ("pCi" /'m" A"
Ci" /'m" A"3" )" x E" "F"

" ("250 day" /"yr")" x " ( Fr1yr'4 /365 days" )" x E" "D" _"w" "' ("25yr" )" x E" "T" _"w" "

" ("8 hr" /"day" )" x" ("1 day" /"24 hrs" )" x GS" "F" _"a" " " ("1.0"))

Total (without half-life decay]

"PR""G" _"w-air-tot-nodecay" " " ("pCi" /'m" A"3" )"=" "1"/("1" /("PR" "G" _"w-air-inh-nodecay"
"1" /("PR" "G" _"w-air-sub-nodecay" )" ")

)=" }-“TR“ -| J("S""F" " (("risk" /'yr")

(Crisk” /'yr" )/ "Bl /76" )" x
"("25yr" )" x" "E""
1.0") "x AC"

) x " ("1yr" /"365 days" )" X E"
("1day" /"24 hr" )" x GS" "F'
Total

"PR""G" _"w-soil-tot"

w" """ ("8 hrs" /"day" )" x "

ext sv”-H )

"("pCi" g '=" " /1 /P

G" _"w-soil-ing" ))"+" ("1" /("PR"




Direct External Exposure to contamination at infinite depth

"PRGw—soil—sv" ("pCi" /"g" )"=" F"TRx""t"_"w" " " ("yr" )" x A" ("1" /"yr" H /(("1-""e" A("-A" " "W ) )" x ST R Mext-sv" " (("risk" /"yr" )/ F"pCi" /"g" 4 )" x E" "F" _"w" " " ("250day" /"yr" )" x " ("1yr" /"365 days" )" x E" "D" _"w" " "
"25yr")" x" FE"E" T "W " ("8 hrs" /"day" )" x " ("1 day" /"24 hr" )" x GS" "F" _"o" "" ("1.0") "x AC" "F" "ext-sv" 44 )

Direct External Exposure to contamination at 1 cm

("25yr" )" x" }— YEUUTT _"w" "M ("8 hrs" /"day" )" x " ("1 day" /"24 hr" )" x GS" "F" _"o" " " ("1.0") "x AC""F" _"ext -1cm" -| )

Direct External Exposure to contamination at 5cm

("25yr" )" x" | FUET T _"w" ("8 hrs" /"day" )" x " ("1 day" /"24 hr" )" x GS" "F" _"0" " ("1.0") "x AC""F" _"ext -5cm"4{{ )

Direct External Exposure to contamination at 15cm

"PRGw—soil-15cm " ("pCi" /'g" )"=" |-”TR XU W (et ) At (ML )-| J(("1=""e A=A " _"w" ) )" x S"F" _"ext=15ecm" " " (("risk" /"yr" )/ |-”pCi" /"g"-l )" xE"UF"_"w" "M ("250 day" /"yr" )" x " ("1yr" /"365 days" )" x E" "D" _"w"
("25yr" )" x" |— |—E T "wt ("8 hrs" /"day" )" x " ("1 day" /"24 hr" )" x GS" "F" _"o" " " ("1.0") "x AC""F" _"ext —15cm"-|-| )

Direct External Exposure to contamination dust

"PRGw—soil—gp " ("pCi" /'g" )"=" }"TRx""t"_
yr' )t x" |- |-”E" T "wt ("8 hrs" /"day" )" x " ("1 day" /"24 hr" )" x GS" "F" _"o" " " ("1.0") "x AC""F

_"ext —gp"{4)

"PRGw—soil—lcm " ("pGi" /'g" )'=" F"TRx " "t" _"w" ™" ("yr" ) x A" ("1" /"yr" } /(("1-" "e" A("-AT "t _"w ) )" x S""E" Mext-Lem® " (("risk" Myr" )/ b "pGit /g™ )" x BT U w7 ("250 day” /'y )" x " ("yr" /"365 days” )" x E" "D" _"w "

"PRGw—soil—5cm " ("pCi" /'g" )" =" |—"TRx I g (I (g e )_I ("1 et AN T MWt ) )T xS UEY Mext-Sem® " " ("risk” /'yr" )/ }-"pCi” /'g"‘l )X EUET Mt ("250 day” /'y )" x " ("1yr" /*365 days"” )" x E" D" _"w" "

WP ()T XA (M /e ) (M1 e AR T ) ) x S" R Mext-gp® " (("risk” 'yr" )/ b UpGit gt )" x ETEY _w (7250 day” /'yr" )" x " ("yr" /"365 days” )" x E" "D" _"w* " " ("25

Variables| Defaults Type Halflife (y) A 1-exp(-At(cw)) SF(ext-sv) SF(ext-1cm) | SF(ext-5cm) SF(ext-15cm) SF(ext-gp) GSF(o)@0cm
TR 1.00E-06 | Am-241 M 4.32E+02 1.60E-03 3.93E-02 2.77E-08 1.38E-08 2.58E-08 2.77E-08 1.87E-08 1.00E+00
t(w) 25 Co-60 M 5.27E+00 1.31E-01 9.63E-01 1.24E-05 2.26E-06 6.49E-06 1.04E-05 2.19E-06 1.00E+00
250 H-3 M 1.23E+01 5.63E-02 7.55E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.00E+00
EW(w) 50 Pu-238 M 8.77E+01 7.90E-03 1.79E-01 6.92E-11 4.81E-11 6.30E-11 6.87E-11 3.68E-10 1.00E+00
DW(w) 5
ED(w) 25 ACF(ext-sv) ACF(ext-1cm) [ ACF(ext-5cm) | ACF(ext-15cm) [ ACF(ext-gp) ACF(ext-sv) ACF(ext-1cm) | ACF(ext-5cm) | ACF(ext-15cm) | ACF(ext-gp) ACF(ext-sv) ACF(ext-1cm) | ACF(ext-5cm) | ACF(ext-15cm) | ACF(ext-gp)
ET(w) 8 Am-241 1.08E-01 9.46E-02 9.50E-02 9.69E-02 8.44E-02 Am-241 1.94E-01 1.67E-01 1.67E-01 1.64E-01 1.50E-01 |Am-241) 3.20E-01 2.97E-01 2.90E-01 2.85E-01 2.71E-01
Co-60 9.83E-02 4.26E-02 6.55E-02 8.49E-02 2.83E-02 Co-60 1.77E-01 7.98E-02 1.22E-01 1.59E-01 5.21E-02 Co-60 3.33E-01 1.48E-01 2.22E-01 2.88E-01 9.86E-02
H-3 9.00E-01 9.00E-01 9.00E-01 9.00E-01 9.00E-01 H-3 9.00E-01 9.00E-01 9.00E-01 9.00E-01 9.00E-01 H-3 9.00E-01 9.00E-01 9.00E-01 9.00E-01 9.00E-01
Pu-238 1.79E-01 1.53E-01 1.60E-01 1.71E-01 1.03E-01 Pu-238 2.84E-01 2.70E-01 2.83E-01 2.83E-01 1.84E-01 Pu-238| 5.92E-01 4.72E-01 5.02E-01 5.18E-01 3.31E-01
Cover Layer Thickness = Ocm ; Area = im’ Cover Layer Thickness = Ocm ; Area = 2m? Cover Layer Thickness = Ocm ; Area = 5m?
Infinite Depth 1cm 5cm 15cm Dust Infinite Depth 1cm 5cm 15 cm Dust Infinite Depth 1cm 5cm 15 cm Dust
4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08
Am-241 6.71E-10 2.93E-10 5.50E-10 6.02E-10 3.54E-10 Am-241 1.21E-09 5.17E-10 9.67E-10 1.02E-09 6.29E-10 Am-241 1.99E-09 9.20E-10 1.68E-09 1.77E-09 1.14E-09
5.97E+01 1.37E+02 7.29E+01 6.66E+01 1.13E+02 3.33E+01 7.76E+01 4.15E+01 3.93E+01| 6.37E+01] 2.02E+01 4.36E+01 2.39E+01 2.26E+01| 3.53E+01]
3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06
Co-60 6.70E-06 5.29E-07 2.34E-06 4.85E-06 3.41E-07 Co-60 1.21E-05 9.91E-07 4.35E-06 9.09E-06 6.27E-07 Co-60 2.27E-05 1.84E-06 7.92E-06 1.65E-05 1.19E-06
4.91E-01 6.21E+00 1.41E+00 6.78E-01 9.65E+00)| 2.73E-01 3.32E+00 7.56E-01 3.62E-01 5.24E+00 1.45E-01 1.79E+00 4.15E-01 2.00E-01 2.77E+00
H-3 H-3 H-3
1.98E-07 1.98E-07 1.98E-07 1.98E-07 1.98E-07, 1.98E-07 1.98E-07 1.98E-07 1.98E-07 1.98E-07, 1.98E-07 1.98E-07 1.98E-07 1.98E-07 1.98E-07
Pu-238 1.27E-11 7.53E-12 1.03E-11 1.20E-11 3.88E-11 Pu-238 2.01E-11 1.33E-11 1.82E-11 1.99E-11 6.93E-11 Pu-238| 4.19E-11 2.32E-11 3.24E-11 3.64E-11 1.25E-10
1.56E+04 2.62E+04 1.92E+04 1.64E+04 5.09E+03 9.82E+03 1.49E+04 1.08E+04 9.93E+03| 2.85E+03| 4.71E+03 8.50E+03 6.10E+03 5.43E+03 1.59E+03
Calculated PRG % Differ. Calculated PRG % Differ. Calculated PRG % Differ.
Infinite Depth 5.97E+01 6.00E+01 -0.5% Infinite Depth 3.33E+01 3.33E+01 0.0% Infinite Depth 2.02E+01 2.02E+01 0.0%
g lcm 1.37E+02 1.37E+02 0.0% brd lcm 7.76E+01 7.77E+01 -0.1%) g lcm 4.36E+01 4.37E+01 -0.2%
T 5cm 7.29E+01|  7.30E+01 0.1% ¢ 5cm 4.15E+01|  4.16E+01 -0.2% g 5cm 2.39E+01|  2.39E+01 0.0%)
< 15cm 6.66E+01 6.66E+01 0.0% < 15cm 3.93E+01 3.94E+01 -0.3% < 15cm 2.26E+01 2.27E+01 -0.4%
Dust 1.13E+02 1.13E+02 0.0% Dust 6.37E+01 6.36E+01 0.2%) Dust 3.53E+01 3.53E+01 0.0%)
Infinite Depth 4.91E-01 4.92E-01 -0.2% Infinite Depth 2.73E-01 2.73E-01 0.0%| Infinite Depth 1.45E-01 1.45E-01 0.0%|
o lcm 6.21E+00 6.21E+00 0.0%) o lcm 3.32E+00 3.32E+00 0.0%) o lcm 1.79E+00 1.79E+00 0.0%)
"g 5cm 1.41E+00 1.41E+00 0.0% ﬁ 5cm 7.56E-01 7.57E-01 -0.1%, :‘DD 5cm 4.15E-01 4.16E-01 -0.2%
© 15cm 6.78E-01 6.77E-01 0.1% © 15cm 3.62E-01 3.62E-01 0.0%) © 15cm 2.00E-01 1.99E-01 0.5%
Dust 9.65E+00 9.67E+00 -0.2% Dust 5.24E+00 5.25E+00 -0.2%) Dust 2.77E+00 2.78E+00 -0.4%
Infinite Depth Infinite Depth Infinite Depth
lcm lcm lcm
; 5cm g 5cm ; 5cm
15cm 15cm 15cm
Dust Dust Dust
Infinite Depth 1.56E+04 1.56E+04 0.0% Infinite Depth 9.82E+03 9.83E+03 -0.1% Infinite Depth 4.71E+03 4.72E+03 -0.2%
0 lcm 2.62E+04 2.62E+04 0.0% © lcm 1.49E+04 1.49E+04 0.0%) 0 lcm 8.50E+03 8.52E+03 -0.2%
E 5cm 1.92E+04 1.92E+04 0.0% m:.’ 5cm 1.08E+04 1.08E+04 0.0% E 5cm 6.10E+03 6.10E+03 0.0%
o 15cm 1.64E+04 1.65E+04 -0.6% o 15cm 9.93E+03 9.94E+03 -0.1% & 15cm 5.43E+03 5.43E+03 0.0%
Dust 5.09E+03 5.09E+03 0.0% Dust 2.85E+03 2.85E+03 0.0%) Dust 1.59E+03 1.59E+03 0.0%)




External Exposure

Inhalation

Type iround Plan Soil Volume lcm S5cm 15cm SF(imm) SF(sub) Form SF(i)
Am-241 M 1.87E-08 2.77E-08 1.38E-08 2.58E-08 2.77E-08 1.32E-13 5.81E-11 Am-241 F 3.77E-08
Co-60 M 2.19E-06 1.24E-05 2.26E-06 6.49E-06 1.04E-05 2.44E-11 1.13E-08 Am-241 M 2.81E-08
H-3 Vv 0.00E+00  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Am-241 S 3.54E-08
H-3 M 0.00E+00  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Co-60 F 1.71E-11
Pu-238 M 3.68E-10 6.92E-11 4.81E-11 6.30E-11 6.87E-11 5.96E-16 2.56E-13 Co-60 M 3.59E-11
Co-60 S 1.01E-10
Ingestion H-3 F 1.95E-14
Type SF(w) SF(f) SF(s) Soil Worker H-3 M 1.99E-13
Am-241 M 1.04E-10 1.34E-10 1.84E-10 9.10E-11 H-3 S 8.47E-13
Co-60 M 1.58E-11 2.23E-11 3.81E-11 7.33E-12 H-3 Vv 5.62E-14
H-3 Vv 5.07E-14 6.51E-14 8.99E-14  4.51E-14 H-3 3(elemental 5.62E-18
H-3 M 1.12E-13 1.44E-13 0.00E+00  0.00E+00 H-3 G(organic) 1.28E-13
Pu-238 M 1.31E-10 1.69E-10 2.25E-10 1.17E-10 Pu-238 F 5.22E-08
Pu-238 M 3.36E-08
Pu-238 S 3.55E-08
Ground Plane, Area Correction Factor
1mA~2 2mA2 5mA2 10mA2 20m~2 50m~2 100mA2 200mA2 500mA2 1000m”2  2000mA2  5000m”2 10000m72 20000m”2 50000m~2 100000m”2 Infinite
Am-241 8.40E-02 1.50E-01 2.70E-01 3.90E-01 5.10E-01 6.50E-01 7.40E-01 8.10E-01 8.70E-01 9.10E-01 9.30E-01 9.50E-01 9.80E-01 9.90E-01 9.90E-01 1.00E+00 1.00E+00
Co-60 2.80E-02 5.20E-02 9.80E-02 1.50E-01 2.10E-01 2.90E-01 3.70E-01 4.40E-01 5.40E-01 5.90E-01 6.60E-01 7.40E-01 8.10E-01 8&.70E-01 9.10E-01 9.70E-01 1.00E+00
H-3 1.00E+00 1.00E+00  1.00E+00 1.00E+00  1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Pu-238 1.00E-01 1.80E-01 3.30E-01 4.70€E-01 6.10E-01 7.80E-01 8.70E-01 9.40E-01 9.90E-01 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Soil Volume, Area Correction Factor
1mA2 2m~2 5mA2 10mA2 20mA2 50m~2 100mA2 200mA2 500mA2 1000m”2  2000m72  5000m”2 10000mA2 20000mA”2 50000m”2 100000m~2 Infinite
Am-241 1.00E-01 1.90E-01 3.20E-01 4.80E-01 5.50E-01 6.60E-01 6.90E-01 7.50E-01 7.40E-01 8.20E-01 8.70E-01 9.10E-01 1.10E+00 9.50E-01 9.90E-01 1.00E+00 1.00E+00
Co-60 9.80E-02 1.80E-01 3.30E-01 4.90E-01 5.90E-01 7.00E-01 7.40E-01 7.60E-01 7.10E-01 9.30E-01 8.50E-01 8.80E-01 9.20E-01 9.40E-01 1.00E+00 9.50E-01 1.00E+00
H-3 1.00E+00 1.00E+00  1.00E+00 1.00E+00  1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Pu-238 1.80E-01 2.80E-01 5.90E-01 8.20E-01 8.60E-01 9.80E-01 1.00E+00 9.40E-01 9.70E-01 1.00E+00 1.00E+00 1.00E+00 1.10E+00 1.10E+00 9.90E-01 1.00E+00 1.00E+00




Site-specific Type | Halflife(y) | A | l-exp(-Atlcw)) | SF(s) SF) | SFlextsv) | GSFlo) | ACF(extsv)
FROER | aiculated & Am-241 4.32E+02[ 1.60E-03 1.60E-03| 9.10E-11| 3.77€-08] 2.77E-08] 1.00E+00| 1.08E-01 unpaved
_ Site-Specific Co-60 5_Z7E¥00] L31E-UL TZ3E-U1| /.33t-1Z] T.OIE-I0[ T.74E-U5| LUUEFUU| 9.83E-0Z up a— gt " PRSI
- T.736+01 5.63E:02 5.48E.:02] 0.006+00] B.47E-13| 0.00E¥00] LOOE¥00] 9.00E-01 cw-soil-ing” " * ("pCi" / TR Tew xR ("1 /1yt ("1 e A tew! ) xSt ]
EW(cw) 50 [ Pu238 8.77E+01] 7.90E-03 787603 T.I7E-10] 5.22E-08] 6.02E-11] TL.OOE+00] 1.79E-01] risk" /"pCi" )" x E _ew W" _"cw" "50 weeks" /"yr" " x D! _"ew" "5 days" /"week" )" xE" "D
SWion] 5 Crew! MLyt ) x IR 'S" "ew” " " ("330 mg" /'day” )" x " ("g" /1000 mg" ) )
ED(cw) 1 Exposure to Unpaved Roads xposure to Other than Unpaved Roads Inhalation of particulates emltted from soil (unpaved roads)
IRS(cw) 330 Ingestion Inhalation | External Total Inge: External Total "PR""G" _"cw-soil-inh" " " ("pCi" /'g" )" ("TRX """ _"ew" "x A" ("1" /'yr" /(" ew" )" x S" "
ET(cw) 8 1.60E-09 | 1.60E-09 | 1.60E-09 | 1.00E+00 1.60E-09 | 1.60E- 09 1.60E-09 | 1.O0E+00 | | wiw o gu oy pu cim W pugn g i Wy . wyn s e
IRA(cw) Am-241 | 120E-11 | 1.49E-10 | 1.09E-12| 1.01E-01 | Am-241 | 1.0E-11 | 3.85E-11 | 1.09E-12 | 3.22E-02 ! ”551/ pCi )Ef( ET“ — ”S(hE . V,Yd o ,Olzee,lfs,,é‘ty}: " ,,D R " e (60 ,,‘?{ee,,kA,)3,f( E"d .
133E+02 | 1.08E+01 | 1.476+03 | 0.89E+00 133E+02 | 4.16E+01 | 1.47€+03 | 3.11E+01 w1y )R tew” " ("8 hrs” /Mday” ) x ay" /24 hrs" )" x ow" "l m )/"day")
T316-07 | 1.316-07 | 1.31E-07] L.00E+00 T316-07 | 131607 | 131607 | LOOEx00 ] | "X " ("1"/("PE""F" "sc" "" ("m"A"3"/"kg")))"x " (|- "1000g"{ /"kg"))
Co-60 7.45E-11 | 3.07E-11 | 3.43E-08 2.62E-01 Co-60 7.45€-11 | 7.93E-12 | 3.43E-08 | 2.61E-01 External exposure to ionizing radiation (unpaved roads|
1.76E+03 | 4.28£+03 | 3.83€+00|  3.82E+00 1.76E+03 | 1.66E+04 | 3.83€+00 | 3.83E+00 | | "PR" "G" _"cw-soil-ext" "" ("pCi"/'g" )"=" ("TRx"' " tew AT (M /Myt )/ et AR M Mew™ ) ) xS
TO0E+00 TO0ER00| | F* "ext—sv" " " ("risk/yr" /"pCi/g" )" x E" "F" "cw" " " ("E" "W" "cw" "50weeks" /"yr" " x D" "W" "cw" "5 days" /
H-3 "week" )" x " ("1yr" /365 days" )" x E" "D" ..cw,. Ly ) X ET T tew” " ("8 hrs” /day” )" x " ("1 day” /24 hrs" )"
4.13E+00 4.13E+00 4.13E+00 AIBER00 | |, Gonvpr " 7 ("1.0" )" X AC" " "ext—sv"
7.90E-09 | 7.90E-09 [ 7.90E-09 | 1.00E+00 7.90E-09 | 7.90E-09 | 7.90E-09 | 1.00E+00 | | Total (unpaved roads)
Pu-238 7.60E-11 | 1.01E-09 | 2.23E-14 1.38E-01 Pu-238 7.60E-11 | 2.62E-10 | 2.23E-14 | 4.28€-02 "PR"G" _"cw-soil-tot" " " ("pCi" /'g" )"=" "1" /( I_Hlu J("PR""G" _"cw-soil-ing" H "+" "1" /("PR""G" _"cw~soil-inh"
1.04€+02 | 7.80E+00 | 3.55E+05|  7.25E+00 1.04€+02 | 3.026+01 | 3.55E+05 | 2.34E+01
Calculated PRG % Differ. Calculated PRG % Differ.
12.9351 . Ingesti.on 1.33E+02| 1.33E+02 0.0% . Ingesti.on 1.33E+02| 1.33E+02 0.0%| [ |ncidental ingestion of soil (other than un aved roads)
Als) 05 3 Inhalation | 1.08E+01| 1.07E+01 0.9% 3 Inhalation | 4.16E+01| 4.16E+01 0.0% "PR""G" _"cw-soil-ingsa" " " ("pCi" /"g" TR "t _"ow" "x A" ("1" /uyr” A1 e tew ) ) xS
B 5.7383 5 External 1.47E+03| 1.47E+03 0.0% 5 External 1.47E+03| 1.47E+03 0.0%] "Fr_" " ("risk" /"pCi" )" x E" "F" _"Cw "W _"ew" "50 weeks" '5 days" /"week" )"
c 71.7711 Total 9.89E+00| 9.88E+00 0.1% Total 3.11E+01| 3.10E+01 0.3%| | xE""D" _"cw" ""("Lyr")"xIR""S" _"cw" "" ("330 mg" /"day" )" x " ("g" /"1000 mg" ) )
L(R) 147.58077 Ingestion | 1.76E+03| 1.77E+03 -0.6%) Ingestion | 1.76E+03| 1.77E+03 -0.6% Inhalation of particulates emitted from soil (other than unpaved roads)
3 Inhalation | 4.28E+03| 4.30E+03 05% 3 Inhalation | 1.66E+04| 1.66E+04 0.0%| | "PR""G" _"cw-soil-inh-sa" " " ("pCi" /'g" )"=" ("TRx " "t" "cw" "x A" ("1" /"yr"))/(("1 AT Mew" )" x
P — $ Extornal | 3.836500| 3.846100 e $ Extornal | 3.836500| 3 82£500 | | STt (risk! /pCit ) x EM PEY_ow” " ("E" "W _“ew” S0 weeks" /"yr" " x D" "W _“cw" 'S days" /"week"
o Tonl 220000 3 838400 o Tonl S 835:00] 383000 00% )"xE” D" few" " ("1yr" )" x E" T ..Cw” "0 (8 hrs” fday” )" x " ("1 day” /24 hrs" )" X IR A" _"cw" " (("60 "
# of trucks Ingestion Ingestion " 3I )/"day" )" x" ("1 /( PEdK F ] h h( "3 ‘/’kgc:)) x (I' 1000 ¢ -I/ ke"))
- - D! g ( p )
tons/truck o Inhalation | 4.13E+00| 4.13E+00 . By Inhalation | 4.13E+00| 4.13E+00 . f”tff?a..ex osure to |on|z|:1 ':.a ..Iatl.?“.?.t "er“t ?n un"?lv"e rna“ s” W g g Y g A(M_pM g
= + PR""G" _"cw-soil-ext-sa ("pCi" /g" )"=" ("TRx" "t w" XM Myt ) /(M- A"
total vehicles External External wnpn w wonn " Wy BN N e "o W g
i 9 Total 4.13E400| 4.13E400 0.0% S"UF_ext-sv risk/yr" /"pCi/g" )" x E" "F W" _"cw" "50 weeks" /"yr
CECLE 0.04498 Total 4.13E+00| 4.13E+00 0.0% otal § . %] | days" J'week™ )" x " ("1 yr" /365 days” )" x E* "D" _"ew" " ("Lyr" )" x B "T" ew” " ("8 hrs" /"day" )" x " ("1 day"
tc) Ingestion | 1.04E+02| 1.04E+02 0.0% Ingestion | 1.04E+02| 1.04E+02 0.0%| | /24 hrs" )" x GS" "F" _"o" " ("1.0" )" x AC" ext-sv" )
(eT[<ELII 14.314067 g Inhalation | 7.80E+00| 7.80E+00 0.0% E Inhalation | 3.02E+01| 3.02E+01 0.0%] Total (other than unpaved roads|
BIUEN 9.819E-06 H External | 3.55E+05| 3.56E+05 -0.3% & External | 3.55E+05| 3.53E+05 0.6%| | "PR""G"_"cw-soil-tot-sa" " " ("pCi" /'g" )" " J(F "1t /("PR"G" _"cw-soil-ing-sa" H "+" "1"/("PR""G"
2.4538 Total 7.25E+00| 7.26E+00 -0.1%| Total 2.34E+01| 2.34E+01 0.0% _"cw-soil-inh-sa" ) "+" "1" /("PR" "G" _"cw-soil-ext-sa" ))
Alc) 0.5
B 17.566 Particulate Emission Fact ther Than Unpaved Roads
< 1890426 TPEY [F™ JMsc" "t (("m” _"air” A"3" )/ "g" Msoil” ))"=" Q" /T st "t (g /(" m" A" 5" ))/("kg" [ mt A3 )" X "1 UE MDY Mk /(<) TA'> (g
8803.9135| | /(M"2=5)))4
m 5 M AT gt ))/("kg" /' m A" —Ax" "exp " (Macre™ )-B" )N
Uim) 4.69 " >"("g ("M" _"wind" A"pc" " " ("g" )"+ excav" " ("g" )"+ "M _"doz" " ("g")"+" "M" "grade” " " ("g")"+" "M
S = gl T (g /(A" Msurf xT(s)")
- - 1-94 M "wind® ATpc" " (" 1'=0.036 x " ("1-V" )" x " (("U" " ("m® /s /(UM ME T (m /) ))AT3Y T B () x AT Msurf " ("m® AT2" ) ED " ("yr )"
x .

X8760" (*hr" /"yr" )

"M" _"excav" " ('g m" /s ))/"2.2" JATL3" /(M _"meexcav” " ("%" ))/"2" )ALAT " x
1 "excav" " ("m N"_"A-dump” " x1000" ("g" /"kg" )

368.75106| | "M" "doz" ("g" )"=0.75x" ("0.45x" (s" "doz" ("%" )}A"L5" )/("M" m-doz’ " " ("%" )}A"LA" "x" ("SVK"'T'_"doz" " (km)")/("S" _"doz" " " ("km" /"hr")) "x

Mimexcay) | 12 1000 ("g" /"kg" )

Asurf) 2023.43

" _soil" "M ("Mg" /'m" A"3" )" x

plsoil) 1.68 "M" _"grade" "" ("g")"=0.60x0.0056x " "S" "grade" "" ("km" /"hr")A"2" "x ZVK" "T" _"grade" "" ("km")"x 1000 " ("g" /"kg" )

Aexcav) 50 MU T (M) =1 x sl ("% )AN0.6" T x M AT Me-till" "M ("acres” )" x 4047 " ("m" A"2" /"acre" )" x " ["10" JA"-4" "M ("ha" /"'m" A"2" )" x 1000 "

d(excav) ("g"/"kg" )" x " "N" _"A-till"
"SVK"'T" _"grade” " " ("km" )"=""A" _"c-grade” "" ("acres" )" x 4047 " ("m" A"2" /"acre" )" x" "1"/("B" _"g" " (m)")"x" "1"/"1000" ("m" /"km") "x" "N" "A-

grade"

d' 72152119 "EVK""T" _"doz" "" ("k _"c-doz" " " (" ")"x 4047 " ("m" A"2" /"acre" )" x" "1"/("B" "(m)")"x" "1"/"1000" ("m" /"km") "x" "N" _"A-doz"
| stdon) | . "T " ("72000005" )" lew" "t ("Lyr! " ("250 days" /"year" )" x E " " ("8 hrs" /"day" )" x " ("3600s" /"hr" )
1852+" ("5.3537" /"t" _ 6318" /("t" _"c" A"2" ))

3VKT(doz)

14
WIEELEEN 7068.7427
(("m” _"air “"3")/("k" K ', ‘soil” ))"=" Q" /mCt st " (("g" /('m” 22" "s" )/ ("ke” /"m"""3" )" X" M /UE D X [(T (") x " AT
3VKT(grade) . "R ("m" A2 ) /(("2.6x " (s /"12")A"0.8" "x " ("W ("tons" ) /3" )""0.4" ) /("M" "dry" /"0.2")~"0.3" "x" (("365" ("days" /"year")"-p" ("days" /"year"
DCIDI 126083.83 )))/”365 " ("days" /"year") "x281.9 x SVKT " ("km" ) )]
m" A" st ) /(" " ))'=Ax" "exp" [("In" "A" _"s" " " ("acre")"-B" )A"2" /"C"]
Ale-til) )"—” LR (M _UR™U("20 £67)" X 0.092903 " ("m” A" /(" Mt A" )
(("number of cars x" "tons" /"car" "+number of trucks x" "tons" /"truck" ))/"total vehicles"
Alc-grade) total vehicles x distance " ("km" /"day" )" x W" _"ew" " " ("weeks" /"year" )" x D" "W" _"cw" " " ("days" /"week" )
BE) Zew" "M ("1yr" )" x E! 50 days" /"year" )" x E cw" " " ("8 hrs" /"day" )" x " ("36005s" /"hr")
g 1852+"( .3537" /"t" _"c" )"+ ( .6318" /("t" _"c" A"2" )
N::'g:d:) "D _"ew" "M ("1yr")"xE""W" _"cw" "" ("50 wks" /"year" )" x " ("7 days" /"week" )" x " ("24 hrs" /"day" )
c-doz)

N(A-doz)
B(d)

ew ("1yr" )" XE" "W" _"cw" " " ("50 wks" /"

vear" )" x " ("7 days" /*week" )" x " ("24 hrs" /"day" )




Variables

ROEI Site-Specific

TR

EROUSRUN Calculated &

t(cw)

Site-Specific

EW(cw) 50
DW(cw) 5
ED(cw) 1
ET(cw) 8
IRA(cw) 60

Type Halflife (y) A 1-exp(-At(cw)) SF(sub) SF(i) GSF(o)
Am-241 M 4.32E+02 1.60E-03 1.60E-03 5.81E-11 3.77E-08| 1.00E+00
Co-60 M 5.27E+00 1.31E-01 1.23E-01 1.13E-08 1.01E-10| 1.00E+00
H-3 M 1.23E+01 5.63E-02 5.48E-02| 0.00E+00 8.47E-13| 1.00E+00
Pu-238 M 8.77E+01 7.90E-03 7.87E-03| 2.56E-13| 5.22E-08| 1.00E+00
With Halflife Decay I Without Halflife Decay M‘Ww .
I "PR""G" _"cw-air-inh-decay" " " ("pCi" /"m" A"3" )"=" F"TRx""t" "cw" ""
Inhalation | External Total | Inhalation External Total Cye" )t A et /(=" e AT ew” ) ) ST R L
} "risk" /"pCi" )" x E" "F" "ew" " " ("E" "W" _"cw" " " "50 weeks" /"yr" " x
1.60E-09 1.60E-09 1.00E+00y 1.00E-06 1.00E-06| 1.00E+00 WA " m wn W WML e T
Am-241 3.02E-07| 2.13E-14[ 1.88E+02] 1.89E-04 1.33E-11| 1.89E+02 D* W fow” 5 days” ["week' )" xE" "D" few (Lyr’ X E" T tow " "
: - . : - - " ("8 hr" /"day" )" x " ("1 day" /"24 hours" )" x IR" "A" _"cw" " " (("60 " "m" A"3")/"day") )
531603| 7.54E404| 5316031 531E-03| 7.54E+04] S.31E03| | pxternal exposure to ionizing radiation (with half-life decay)
1.31€-07| 1.31E-07 1.oos+oo; 1.00E-06| 1.00E-06| 1.00E+00| | "PR""G" _"cw-air-sub-decay” " " ("pCi" /"m" A"3" )"=" }"TRx" "t"_"cw" "
Co-60 6.22E-08 3.18E-10 4.76E-01) 5.05E-07 2.58E-09 5.08E-01 )t ATyt ) /(=" e A=A ew ) ) x ST ET sub”
2.11E+00( 4.14E+02| 2.10E+00] 1.98E+00| 3.88E+02| 1.97E+00] | ("risk/yr" /("pCi/" "m" A"3" ""))"x E""F" Mew" " " ("E" "W" "cw" " " "50 weeks"
5.63E-08 1.00e+00] | /"yr" "xD""W"_"cw" "5days" /"week")"x" ("1yr" /"365 days" )" x E""D" _"cw" "
H-3 a24e-03] | " CLyr" )" E" T ew” " ("8 hr" /"day” )" x " ("1 day" /"24 hours" )" x GS" "F" _"a" " " ("1.0"))
2.43E+02 2.36E+02| | Total (with half - life decay)
7.50E03] 7.90E-09| LooExool  LOOE.06| 1.00E-06] LOOE00| | TR G -'cw-air-tot-decay” "" ("pCi" /"'m" 3" )"=" "1"/("1" /("PR""G" "cw-air-inh-decay" )
Pu238 | 2.05E.06] 460616] 260Er02}  261c04] ssacia] zeterog] | L /(PRT'G" "ew-air-sub-decay” ))
3.856-03| 1.72e+07]  3.85E-03) 3.836-03| 1.71E+07| 3.836-03| | Inhalation (without half-life decay)
Calculated PRG % Differ. "PR""G" _"cw-air-inh-nodecay" " " ("pCi" /"m" A"3" )"=" | "TR"H /("S" "F" _"i" " ("risk" /"pCi" )"
3 Eand e P ol — )/"dayg)y)r )"x E _ew ("8 hr" /"day" )" x " ("1 day" /"24 hours" )" x IR" "A" _"cw (("60" "m
S _ Jotal | 531E:03] 530603 R External exposure to ionizing radiation (without half-life decay)
£ Inhalation | 5.31€-03 5.30E-03 0.2% "PR""G" _"cw-air-sub-nodecay” " " ("pCi" /"'m" A"3" )"=" | "TR" /("S" "F" _"sub" " " ("risk/yr" /(
External | 7.54E+04 7.55E+04 -0.1% "pCi/" " A3 ) X T EY tew M (ME" W _ew” " " 50 weeks" /"yr" " x D" "W" _"cw" "5 days"
Total 5.31E-03 5.30E-03 0.2% /"week" )" x " ("1 yr" /"365 days" )" x E" "D" _"cw" """ ("Lyr" )"x E""T" _"cw" "" ("8 hr" /"day" )" x " ("1 day"
Inhalation | 2.11E+00 2.12E+00 -0.5% /"24 hours" )" x GS" "F" _"a" " " ("1.0"))
External | 4.14E+02 4.16E+02 -0.5% Total (without half - life decay)
2 Total 2.10E+00 2.11E+00 -0.5% "PR""G" _"cw-air-tot-nodecay" " " ("pCi" /"m" A"3" )"'=""1" /("1" /("PR" "G" _"cw-air-inh-nodecay" )"
& [mimatn] s seivoo| ~ Lootrool a8 #1 T JCPRYG” ewsairsub-nodecay” )
External 3.88E+02 3.90E+02 -0.5%
Total 1.97E+00 1.98E+00 -0.5%
Inhalation 2.43E+02 2.43E+02 0.0%
External
@ Total 2.43E+02 2.43E+02 0.0%
T |Tnhaiation| 2.36E+02]  2.36Er02] __ 0.0%
External
Total 2.36E+02 2.36E+02 0.0%
Inhalation 3.85E-03 3.85E-03 0.0%
External 1.72E+07 1.72E+07 0.0%
g [ Tow_| sseesl _seco] oo
n_lj Inhalation 3.83E-03 3.83E-03 0.0%
External 1.71E+07 1.71E+07 0.0%
Total 3.83E-03 3.83E-03 0.0%




Variables Defaults Type Halflife (y) A 1-exp(-At(cw)) SF(ext-sv) [ SF(ext-1cm) | SF(ext-5cm) | SF(ext-15cm) SF(ext-gp) GSF(0)@0cm
TR 1.00E-06 | Am-241 M 4.32E+02 1.60E-03 1.60E-03 2.77E-08 1.38E-08 2.58E-08 2.77E-08 1.87E-08 1.00E+00
t(cw) 1 Co-60 M 5.27E+00 1.31E-01 1.23E-01 1.24E-05 2.26E-06 6.49E-06 1.04E-05 2.19E-06 1.00E+00
250 H-3 M 1.23E+01 5.63E-02 5.48E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.00E+00
EW/(cw) 50 Pu-238 M 8.77E+01 7.90E-03 7.87E-03 6.92E-11 4.81E-11 6.30E-11 6.87E-11 3.68E-10 1.00E+00
DW(cw) 5
ED(cw) 1 ACF(ext-sv) [ ACF(ext-lcm)| ACF(ext-5cm) | ACF(ext-15cm) | ACF(ext-gp) ACF(ext-sv) ACF(ext-1cm) | ACF(ext-5cm) |ACF(ext-15cm) ACF(ext-gp) ACF(ext-sv) | ACF(ext-1cm)| ACF(ext-5cm)| ACF(ext-15cm)| ACF(ext-gp)
ET(cw) 8 Am-241 1.08E-01 9.46E-02 9.50E-02 9.69E-02 8.44E-02 Am-241 1.94E-01 1.67E-01 1.67E-01 1.64E-01 1.50E-01 Am-241 3.20E-01 2.97E-01 2.90E-01 2.85E-01 2.71E-01
Co-60 9.83E-02 4.26E-02 6.55E-02 8.49E-02 2.83E-02 Co-60 1.77E-01 7.98E-02 1.22E-01 1.59E-01 5.21E-02 Co-60 3.33E-01 1.48E-01 2.22E-01 2.88E-01 9.86E-02
H-3 9.00E-01 9.00E-01 9.00E-01 9.00E-01 9.00E-01 H-3 9.00E-01 9.00E-01 9.00E-01 9.00E-01 9.00E-01 H-3 9.00E-01 9.00E-01 9.00E-01 9.00E-01 9.00E-01
Pu-238 1.79E-01 1.53E-01 1.60E-01 1.71E-01 1.03E-01 Pu-238 2.84E-01 2.70E-01 2.83E-01 2.83E-01 1.84E-01 Pu-238 5.92E-01 4.72E-01 5.02E-01 5.18E-01 3.31E-01
Cover Layer Thick =0cm ; Area = 1m’ Cover Layer Thick =0cm ; Area = 2m’® Cover Layer Thick =0cm ; Area = 5m’
Infinite Depth lcm 5cm 15cm Dust Infinite Depth lcm 5cm 15cm Dust Infinite Depth| lcm 5cm 15cm Dust
1.60E-09 1.60E-09 1.60E-09 1.60E-09 1.60E-09 1.60E-09 1.60E-09 1.60E-09 1.60E-09 1.60E-09 1.60E-09 1.60E-09 1.60E-09 1.60E-09 1.60E-09
Am-241 1.09E-12 4.78E-13 8.97E-13 9.82E-13 5.78E-13 Am-241 1.97E-12 8.43E-13 1.58E-12 1.66E-12 1.03E-12 Am-241 3.24E-12 1.50E-12 2.74E-12 2.89E-12 1.85E-12
1.47E+03 3.36E+03 1.79E+03 1.63E+03| 2.78E+03 8.16E+02 1.90E+03 1.02E+03 9.65E+02| 1.56E+03 4.95E+02 1.07E+03 5.86E+02 5.55E+02| 8.65E+02
1.31E-07 1.31€-07 1.31E-07 1.31E-07 1.31€-07 1.31€-07 1.31E-07 1.31E-07 1.31E-07 1.31€-07 1.31€-07 1.31€-07 1.31€-07 1.31E-07 1.31€-07
Co-60 3.43E-08 2.71E-09 1.20E-08 2.48E-08 1.74E-09 Co-60 6.17E-08 5.07E-09 2.23E-08 4.65E-08 3.21E-09 Co-60 1.16E-07 9.41E-09 4.05E-08 8.43E-08 6.07E-09
3.83E+00 4.86E+01 1.10E+01 5.29E+00 7.54E+01 2.13E+00 2.59E+01 5.90E+00 2.83E+00| 4.10E+01 1.13E+00 1.40E+01 3.24E+00 1.56E+00| 2.16E+01
H-3 H-3 H-3
7.90E-09  7.90€-09 7.90E-09 7.90E-09|  7.90E-09 7.90E-09 7.90E-09 7.906-09|  7.90E-09|  7.90E-09 7.90E-09|  7.90E-09|  7.90E-09 7.90E-09|  7.90E-09
Pu-238 2.236-14|  1.326-14 1.81E-14 2.116-14|  6.81E-14 Pu-238 3.53E-14 2.336-14 3.208-14|  3.496-14|  1.226-13 Pu-238 7.366-14|  4.086-14|  5.68E-14 6.396-14|  2.19€-13
3.55E+05 5.98E+05 4.36E+05 3.74E+05 1.16E+05 2.24E+05 3.39E+05 2.47E+05 2.26E+05| 6.49E+04| 1.07E+05 1.94E+05 1.39E+05 1.24E+05| 3.61E+04|
Calculated PRG % Differ. Calculated PRG % Differ. Calculated PRG % Differ.
Infinite Depth 1.47E+03 1.47E+03 0.0% Infinite Depth 8.16E+02 8.16E+02 0.0% Infinite Depth|  4.95E+02 4.96E+02 -0.2%
=] lcm 3.36E+03 3.37E+03 -0.3% =] lcm 1.90E+03 1.91E+03 -0.5% =] lcm 1.07E+03 1.07E+03 0.0%
R‘E‘ 5cm 1.79E+03 1.79E+03 0.0% R‘E‘ 5cm 1.02E+03 1.02E+03 0.0% R‘E‘ 5cm 5.86E+02 5.87E+02 -0.2%
< 15cm 1.63E+03 1.63E+03 0.0% < 15cm 9.65E+02 9.66E+02 -0.1% < 15cm 5.55E+02 5.56E+02 -0.2%
Dust 2.78E+03 2.78E+03 0.0% Dust 1.56E+03 1.56E+03 0.0% Dust 8.65E+02 8.66E+02 -0.1%
Infinite Depth | 3.83E+00 3.84E+00 -0.3%) Infinite Depth 2.13E+00 2.13E+00 0.0% Infinite Depthl _ 1.13£+00|  1.13E+00 0.0%
° lcm 4.86E+01 4.85E+01 0.2% o lcm 2.59E+01 2.59E+01 0.0% o lcm 1.40E+01 1.40E+01 0.0%
ﬁ 5cm 1.10E+01 1.10E+01 0.0% ﬁ 5cm 5.90E+00 5.92E+00 -0.3% ﬁ 5cm 3.24E+00 3.25E+00 -0.3%
© 15cm 5.29E+00 5.29E+00 0.0% © 15cm 2.83E+00 2.83E+00 0.0% © 15cm 1.56E+00 1.56E+00 0.0%
Dust 7.54E+01 7.56E+01 -0.3% Dust 4.10E+01 4.11E+01 -0.2% Dust 2.16E+01 2.17E+01 -0.5%
Infinite Depth Infinite Depth Infinite Depth|
lcm lcm
2 5cm 2 2 5cm
15cm 15cm
Dust Dust Dust
Infinite Depth 3.55E+05 3.56E+05 -0.3% Infinite Depth 2.24E+05 2.24E+05 0.0%: Infinite Depth| 1.07E+05 1.07E+05 0.0%
] lcm 5.98E+05 5.97E+05 0.2% ] lcm 3.39E+05 3.40E+05 -0.3% ] lcm 1.94E+05 1.94E+05 0.0%
': 5cm 4.36E+05 4.37E+05 -0.2% ‘; 5cm 2.47E+05 2.47E+05 0.0% '; 5cm 1.39E+05 1.39E+05 0.0%
o 15cm 3.74E+05 3.75E+05 -0.3% o 15cm 2.26E+05 2.26E+05 0.0% o 15cm 1.24E+05 1.24E+05 0.0%
Dust 1.16E+05 1.16E+05 0.0% Dust 6.49E+04 6.49E+04 0.0% Dust 3.61E+04 3.61E+04 0.0%

Direct External Exposure to contamination at infinite depth
"PRGew—so0il—sv " ("pCi" /'g" )"=" | "TRx " "t" _"ew" " " ("yr" )" x A" ("1" /Myr" ) /(("1=""e" A (=AU _Mew” ) )" x S"UF" _Mext-sv" "M (("risk" /'yr" )/ | "pCi" /'g"q )" X E" "F" _"cw" " ("E" "W" _"cw" "50 weeks" /"yr" "xD""W" _"cw" "Sdays" /"week")" x"
("1yr" /"365 days" )" x E" "D" _"cw" " " ("25yr" )" x" |— |—E "T' "ew" "M ("8 hrs" /"day" )" x " ("1 day" /"24 hr" )" x GS" "F" _"o" "" ("1.0") "x AC" "F" _"ext —sv"{-l )

Direct External Exposure to contamination at 1 cm

"PRGew—soil—1cm" ("pCi" /'g" )"=" | "TRx " "t" _"ew" " " ("yr" )" x A" ("1" /yr" M /(("1=" "e" A"-A""t" "ew" ))"x S""F" _“ext-lcm" " " (("risk" /'yr" )/ | "pCi" /'g" 4 )" X E" "F" "cw" " ("E""W" _"cw" "SOweeks" /"yr" "xD""W" "cw" "S5 days" /"week")" x"
("1yr" /"365 days" )" x E""D" _"cw" " " ("25yr" )" x" |» }-E "T" "ew" "" ("8 hrs" /"day" )" x " ("1 day" /"24 hr" )" x GS" "F" _"o" ""("1.0") "x AC" "F" _"ext —1cm”-|-| )

Direct External Exposure to contamination at 5cm

"PRGew—soil=5cm " ("pCi" /'g" )"=" I—"TRx T Mew! MU (Myrt ) x A (ML /Myt )<| J(("1=""e A=A Mew” ) )" x S"UF _ext=5em" " " (("risk" /"yr" )/ }— "pCi"/"g"«I ) XE"UFY Mew" " ("E" "W" _"ew" "50 weeks" /"yr" " x D" "W" _"cw" "5 days" /"week" )" x"
("1yr" /"365 days" )" x E""D" _"cw" " " ("25yr" )" x" |» YEM T Mew" " ("8 hrs" /"day" )" x " ("1 day" /"24 hr" )" x GS" "F" _"o" " " ("1.0") "x AC" "F" _"ext —Scm”-H )

Direct External Exposure to contamination at 15cm
"PRGew—soil—15cm " ("pCi" /'g" )" FrTRx " _tew! (e
" ("1yr" /"365 days" )" x E" "D" _"cw" " " ("25yr" )" x " |— |»E

Direct External Exposure to contamination dust
e "y ) AT (M1 /et M /(1" e ACAT T _Tew” ) )" x §"UEY _ext-gp” " " (("risk” /'yr" )/ | "pCit 'g" 4 )" X EM TEY "ew” "7 ("E" "W _"cw” SO weeks" /"yr" "x D" "W" _"cw” "5 days" /"week" )" x "

"PRGew—soil—gp " ("pCi" /'g" )"=" |>”TR X"
("1yr" /365 days” )" x E" "D" _"cw” "" ("25yr" ) x" | F"E" T _ew” " " ("8 hrs” /"day” )" x " ("L day” /724 ht" )" x GS" "F"_"0" " " ("1.0") "X AC" "F" _"ext -gp"]q )

VXY (11 /(1" e AN
cw" " ("8 hrs" /"day" )” x" ( 1 day

" ew ))" xS UF" Mext-15cm™ " " (("risk” S'yr" )/ |>”pCi”/"g"<i )XE"ET "ew" " ("E WM _"ew” "50 weeks” /"yr" " x D" "W" _"cw" S days" /"week" )" x
24hr")" x GS ("1.0") "x AC""F" _"ext ~15cm"4 )




External Exposure

Type Ground Plane  Soil Volume 1lcm S5cm 15cm SF(imm) SF(sub)
Am-241 M 1.87E-08  2.77E-08 1.38E-08  2.58E-08 2.77E-08 1.32E-13 5.81E-11
Co-60 M 2.19E-06  1.24E-05 2.26E-06  6.49E-06 1.04E-05 2.44E-11 1.13E-08
H-3 v 0.00E+00  0.00E+00 0.00E+00  0.00E+00 0.00E+00 0.00E+00 0.00E+00
H-3 M 0.00E+00  0.00E+00 0.00E+00  0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pu-238 M 3.68E-10  6.92E-11 4.81E-11  6.30E-11 6.87E-11 5.96E-16 2.56E-13

Ingestion

Type SF(w) SF(f) SF(s) Soil Worker
Am-241 M 1.04E-10  1.34E-10 1.84E-10  9.10E-11
Co-60 M 1.58E-11  2.23E-11 3.81E-11  7.33E-12
H-3 \ 5.07E-14  6.51E-14 8.99E-14  4.51E-14
H-3 M 1.12E-13  1.44E-13 0.00E+00  0.00E+00
Pu-238 M 1.31E-10 1.69E-10 2.25E-10 1.17E-10

Inhalation

Form SF(i)
Am-241 F 3.77E-08 Ground Plane, Area Correction Factor
Am-241 M 2.81E-08 1mA2 2m~2 5m~2 10m~2 20m”2 50m”2 100m~2 200m”2 500m”"2 1000m~2 2000m”2 5000m72 10000m”2 20000m”2 50000m”2 100000m”2 Infinite
Am-241 S 3.54E-08 Am-241 8.40E-02 1.50E-01 2.70E-01 3.90E-01 5.10E-01 6.50E-01 7.40E-01 8.10E-01 8.70E-01 9.10E-01 9.30E-01 9.50E-01 9.80E-01 9.90E-01 9.90E-01 1.00E+00 1.00E+00
Co-60 F 1.71E-11 Co-60 2.80E-02 5.20E-02 9.80E-02 1.50E-01 2.10E-01 2.90E-01 3.70E-01 4.40E-01 5.40E-01 5.90E-01 6.60E-01 7.40E-01 8.10E-01 8.70E-01 9.10E-01 9.70E-01 1.00E+00
Co-60 M 3.59E-11 H-3 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+QO0|
Co-60 S 1.01E-10 Pu-238 1.00E-01 1.80E-01 3.30E-01 4.70E-01 6.10E-01 7.80E-01 8.70E-01 9.40E-01 9.90E-01 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00
H-3 F 1.95E-14
H-3 M 1.99E-13 Soil Volume
H-3 S 8.47E-13 1mA2 2mA2 5mA2 10mA2 20m"2 50m"2 100m~2 200mA"2 500m”2  1000m~2 2000m~2 5000m”2 10000m~2 20000m”2 50000m”2 100000m"2 Infinite
H-3 v 5.62E-14 Am-241 1.00E-01 1.90E-01 3.20E-01 4.80E-01 5.50E-01 6.60E-01 6.90E-01 7.50E-01 7.40E-01 8.20E-01 8.70E-01 9.10E-01 1.10E+00 9.50E-01 9.90E-01 1.00E+00 1.00E+00
H-3 j(elementa 5.62E-18 Co-60 9.80E-02 1.80E-01 3.30E-01 4.90E-01 5.90E-01 7.00E-01 7.40E-01 7.60E-01 7.10E-01 9.30E-01 8.50E-01 8.80E-01 9.20E-01 9.40E-01 1.00E+00 9.50E-01 1.00E+00
H-3 G(organic) 1.28E-13 H-3 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Pu-238 F 5.22E-08 Pu-238 1.80E-01 2.80E-01 5.90E-01 8.20E-01 8.60E-01 9.80E-01 1.00E+00 9.40E-01 9.70E-01 1.00E+00 1.00E+00 1.00E+00 1.10E+00 1.10E+00 9.90E-01 1.00E+00 1.00E+00
Pu-238 M 3.36E-08
Pu-238 S 3.55E-08




| Variables | Defaults Type Halflife (y) A SF(f)
1.00E-06 Am-241 M 4.326+02] 1.60E-03] 1.34E-10 Consumption of fruits and vesetables
Tl 2262400 Co-60 M 5.276+00] 1.31E-01] 2.23E-11 "PR""G" "f-prod—ing" " " ("pCi" /'g" )"=" "TR" /("S" "F" "f" " ("risk" /"pCi" )" x " ("IF" "F" "f-adj" " " ("2,262,400g"
[N 1589350 H-3 M 1.236+01[ 5.636-02| 1.44E-13 )U+IF" VY _"foadjt " (1,589,350 8" )" x CP" "F" _"f" " " ("1.0"))
EF(f-c) 350 H-3 v 1.236+01| 5.636-02| 6.51E-14 IFTUEY _"f-adjt "7 (72,262,400 8" )"=" ("E" "F" _"f-c" " " ("350 day" /"yr" )" x E" "D" _"f-c" "" ("6 yr" )" x IR" "F" _"f-c"
ED(f-c) 6 Pu-238 M 8.776+01] 7.90E-03] 1.69E-10 " ("68.1g" /"day" ))"+" ("E" "F" _"f-a" " " ("350 day" /"yr" )" x E" "D" _"f-a" " " ("34yr" )" x IR" "F" _"f-a" " " ("178.1g"
RAf<) | 681 iday))
e IR UF_"f-adi " (1,589,350 8" )"=" ("E" "F" _"f~c" " " ("350 day" /"yr" )" x E" "D" _"f~c" "" ("6 yr" )" x R" "V" _"fc"
EF(f-a) 350 Vegetables| POV Eggs Beef Milk Swine Fish /d(41))7 g" /"day" )"+" ("E" "F" _"f-a" " " ("350 day" /"yr" )" x E" "D" _"f-a" "" ("34yr" )" x IR" "V" _"f-a" "" ("126.2g"
a’
ED(f-a) 34 1.00E-06 | 1.00E-06 | 1.00E-06 [ 1.00E-06 | 1.00E-06 | 1.00E-06 | 1.00E-06 chsyu,,.Qtion of poultry
IRF(fa) | 1781 Am-241 M 5.11E-04 | 1.76E-04 | 8.81E-05 | 2.98E-04 | 8.09E-04 | 1.61E-04 | 2.59E-04 "PR""G" _"f-po-ing" "" ("pCi" /'g")"=" "TR" /("S "E(Mrisk” /"pCit )" x " IET P _"f-adj" " " (1,136,910 8"
IRV(f-c) 417 1.96E-03 | 5.67E-03 | 1.14E-02 | 3.36E-03 | 1.24E-03 | 6.21E-03 | 3.86E-03 H"xC""F" _"po" " " ("1.0"))
IRV(f-a) 126.2 1.00E-06 | 1.00E-06 | 1.00E-06 | 1.00E-06 | 1.00E-06 | 1.00E-06 | 1.00E-06 "IF""P" _"f-adj" " " ("1,136,910g" )"="("E" "F" _"f-c" " " ("350day" /"yr")" x E" "D" _"f~c" "" ("6 yr")" x IR" "P" _"f-c"
CPF(f) 1 Co-60 M 8.50E-05 | 2.94E-05 | 1.47E-05 | 4.96E-05 | 1.35E-04 | 2.68E-05 | 4.31E-05 "t ("23.6g" /"day" ))"+" ("E" "F" _"f-a" " " ("350 day" /"yr" )" x E" "D" _"f-a" " " ("34yr")"x R" "P" _"f-a" " " ("106.5g"
IEEN 1316910 | 1.18E-02 | 3.41E-02 | 6.82E-02 | 2.02E-02 | 7.43E-03 | 3.73E-02 | 2.32E-02 ['day"))
IRP(fc) | 236 1.00E-06 | 1.00E-06 | 1.00E-06 | 1.00E-06 | 1.00E-06 | 1.00E-06 | 1.00E-06 Consumption of eggs ) ) ) )
"PR""G" _"f-egg-ing" " " ("pCi" /'g" )"=" "TR" /("S" "F" _"f" "" ("risk" /"pCi" )" x " }-"IF" "E" _"f-adj" " " ("657,265g"
IRP(f-a) | 1065 H-3 M 5.49€-07 | 1.90E-07 | 9.46E-08 | 3.20€-07 | 8.69€-07 | 1.73€-07 | 2.78€-07 Hrxe ' " ("1.0"))
CF(po) 1 1.82E+00 | 5.27E+00 | 1.06E+01 | 3.12€+00 | 1.156+00 | 5.77€+00 | 3.59E+00 MFTUEY M adit " (657,265 g" )'=" ("E" "F"_"fc" "7 ("350 day /"yr" " x " "D _"f=c" " ("6 yr" )" x IR" "EY g
657265 1.00E-06 | 1.00E-06 | 1.00E-06 | 1.00E-06 | 1.00E-06 | 1.00E-06 | 1.00E-06 " ("10.95g" /"day" ))"+" ("E" "F"_"f-a" " " ("350 day" /"yr" )" x E" "D" _"f-a" " " ("34yr" )" x IR" "E" "f-a" "" ("53.3 g"
IRE(Fc) | 1095 H-3 v 2.48E-07 | 8.57€-08 | 4.28E-08 | 1.456-07 | 3.936-07 | 7.83E-08 | 1.26E-07 /'day"))
IRE(f-a) 533 4.036+00 | 1.176+01 | 2.346+01 | 6.91E+00 | 2.54E+00 | 1.28€+01 | 7.95E+00
CF(egg) 1 1.00E-06 | 1.00E-06 | 1.00E-06 | 1.00E-06 | 1.00E-06 | 1.00E-06 | 1.00E-06 ("pCi" /g")"=" "TR" /("S risk" /"pCi" )" x " "I "f-adj" " " ("2,222,640
Pu-238 M 6.44E-04 | 2.236-04 | 1.11E-04 | 3.76E-04 | 1.026-03 | 2.03€-04 | 3.27E-04 g H"xC""F" _"beef" " " ("1.0"))
IRB(f-c) 40.1 1.55E-03 | 4.49E-03 | 9.00E-03 | 2.66E-03 | 9.80E-04 | 4.92E-03 | 3.06E-03 "IF""B" _"f-adj" ""("2,222,640g")"="("E" "F" _"f-c" " " ("350 day" /"yr" )" x E" "D" _"f~c" "" ("6 yr" )" x IR" "B" _"f-c"
IRB(fa) | 179.7 Calculated | PRG | %Differ. Calculated | PRG | %Differ. "7 ('40.1g" ["day" )"+ ("E" "FY_"F-a” "7 (7350 day” /'yr" )" X E" "D" _"f=a” " ("34yr" )" x IR "B _"f-a" "7 ("179.7 ¢"
CF(beef) 1 F&V | 1.96E-03] 1.94E-03 1.0% F&V | 1.82E+00] 1.80E+00 1.1% /c::!m:‘) sion of milk
T 6036590 | Poultry | 5.67E-03| 5.69E-03|  -0.4% Poultry | 5.27E+00 5.27E+00 0.0% 4"5.“., "G "fdairyoing" " ("pCi" /g "= PTRY /('S" TEY U U (rriske /G )" x * EFY MDY "f-ad® " * ("6,036,590
IRD(f-c) | 3495 . Eges | 1.14E-02| 1.14E-02 0.0% Eggs | 1.06E+01| 1.06E+01 00%f | g yyucc "dairy " ("1.0") )

s o "IF""D" _"f-adj" " " ("6,036,590g" )"=" ("E" "F" _"f-c" " " ("350 day" /"yr" )" x E" "D" _"f-c" "" ("6 yr" )" xIR" "D" _"f-c"
wolra) | ase § peet 336603 3.37603)  -03%| T peet 3.12E+00| 3.12E+00 0.0%| | ""('349.5g" /"day"))"+" ("E""F" _"f-a" " " ("350day" /"yr")" x E" "D" _"f-a" ""("34yr")"xIR""D" "f-a" "" ("445.6
CF(dairy) 1 Mik | 1.24E-03| 1.24E-03 0.0% Milk | 1.15E+00] 1.15E+00 0.0% i';{‘ s‘i?:‘/ li)on of swine

=& 1202670 | Swine | 6.21E-03] 6.23E-03]  -03% Swine | 5.77E+00| 5.77E+00 0.0%)] | F O O e wron mcn e e e e Lt P 1w
IRSW(f-c) | 185 Fish 3.86E.03| 3.87E03| -0.3% Fish | 3.59E+00| 3.59E+00 oo%| | . Mo "SW,? . ("(1_%?))/3 =" TR /('S E ("risk" /"pCi" )" x " |"IF" ["SW" ) _"f-adj" " " ("1,202,670
RsW(f-a) | 97.8 F&V | 1.186-02] 1.16E-02 1.7% F&V | 1.556-03] 1.53E-03 13%| | Wp prown | Toadj® " " (71,202,670 J"=" ("ETEY_"F-c "7 ("350 day” /'yr" )" x " DY _F-c "7 ("6 yr" )" x IRY ["SW"
CF(sw) 1 Poultry | 3.41E-02| 3.40E-02 0.3% Poultry | 4.49E-03| 4.48€-03 0.2%| | J vfct " (718.5 8" 'day" )"+ (BT UF _“f-a" " " ("350 day" /yr" )" x E" D" _"f-a" " " (34 yr" )" x IR" ["SW" ]_"f-a"
TN 1932420 | ° Eees | 682€-02] 6826:02] 00%| g Eegs | 9.00£-03| 898E-03]  0.2%| | 7 ("97.8g"/"day"))
RFI(Fc) | 328 b Beef | 2.026-02| 2.02€-02 0.0% @ Beef | 2.66E-03| 2.65E-03 0.4%| | consumption of fish
IRFI(fa) | 156.6 © Milk | 7.436-03] 7.42€-03 01%| = Milk | 9.80E-04] 9.78€-04 0.2% " _"f-fish-ing" " " ("pCi" /'g" )"=" "TR" /("S" "F" _"f" " " ("risk" /"pCi" )" x " }"IF" ["FI" J_"f-ad]" " " ("1,932,420
CF(fish) 1 swine | 3.736-02| 3.73E-02 0.0% swine | 4.92E-03| 4.91E-03 02%| |g'H i ("1.0"))
Fish 2.32€-02] 2.32E-02 0.0% Fish 3.06€-03| 3.05E-03 0.3% "IE"["FI" ) _"f-adj" " " ("1,932,4208" )"=" ("E" "F" _"f-c" " " ("350 day" /"yr" )" x E" "D" _"f-c" "" ("6 yr" )" x IR" ["FI" ]
e " ("32.8 8" /"day" ) " ("E" UF" _"f-a" " " ("350 day" /"yr" )" X E" "D" _"f-a" " " ("34yr" )" x IR" ["FI" J_"f-a" ""
("156.6¢" /"day" )




Defaults [ Calculated [ PRG | %Differ. | [ calculated [ PRG_|  Differ. |
TR 1.00E-06 Ingestion 1 0.7% Ingestion | 6.28E+02| 6.29E+02] -0.2%|
IFW/(f-adj) 31388 Inhalation Inhalation 9.12E+00| 9.11E+00 0.1%!
EF(f-c) 350 Immersion 6.93E+06 6.93E+06 0.0%! Immersion
ED(f-<) 6 Lambda i 4.39E-06]  4.39E-06 0.0%) Lambdai 1.54E-04] 1.54E-04 0.0%)
IRW(Fc) 078 Lambda B 3.14E-05 3.14E-05 0.0%) Lambda B 1.81E-04] 1.81€-04 0.0%)
EF(f-a) 350 Lambda £ 4.956-02]  4.95E-02 0.0%) Lambda £ 4.936-02| 4.95E-02 -0.4%
€D(f-2) 34 Irr(rup) 6.67E-04]  6.69E-04 -0.3% Irr(rup) 8.61E+01] 8.62E+01 -0.1%
IRW(f-2) 25 Ir:?\:::\;' inhalation | immersion | "U1% | gggs | poutry | fish Beef Milk | Swine Total Tap Total . Ire(res) 9.08E:00|  9.08E400 0.0% Ire(res) 4.66£400| 4.67E400 a9
I 259000 1.00E-06|Am-241 _|Ingestion | 3.08E-01[H-3 6.28E+02| -1.59E-03| 0.00E+00 1.00E+00] 1.00E+00 3 Irr(dep) 3.64E+00]  3.64E+00 0.0% 2 irr(dep) 3.65E+00] 3.64E+00 0.3%
ET(fc) 24 Am-241 0.00E+00| #DIV/O! | 1.22E-04] -2.616-06] #VALUE! | 3.33€+01| 0.00E+00]| 0.00E+00]|  #DIV/0! #DIV/0! £ F&V 1.54E01 1.53E-01 0.7% 4.276+01] 4.22E+01
IRA(f-c) 10 #DIV/0! #DIV/0! | #VALUE! | #VALUE! |-1.18E+05| #VALUE! | 1.886+01| #DIv/0! | #Div/o! | #DIv/ol | #Div/ol Poultry 2.36E+03] 2376403 0.4% Poultry
ET(f-a) 24 1.00E-06] 0.00E+00 Inhalation | 0.00E+00] 0.00E+00] 9.12E+00[ 1.10E-03] 0.00E+00 1.00+00] 1.00E+00 Eggs 9.46E+03|  9.49E+03 -0.3%
IRA(F-a) 20 Co-60 0.00E+00] #DIV/0! | 0.00E+00| 0.00E+00| #VALUE! | 4.83E-01] 0.00E+00] 0.00E+00]  #DIV/O! #DIV/O! Beef 1276402]  1.27E+02 0.0% 1.09E+04| 1.09E+04
K 05 #DIV/0! #DIV/0! | #DIV/0! | #vALUE! | #DIv/0! | #VALUE! | 1.80E+01] #DIv/0! | #Div/or [ #DIv/or | #DIv/or Wilk 3.30E+04]  331E+04 0.3% 2.856+03| 2.85E+03
| oFaitad)) . IESE 1.00E-06 0.00E+00] 0.00E+00 1.00E+00| 1.00E+00 Swine 3.20E+03|  3.21E+03 -0.3%
EV(f-c) 1 H3 0.00E+00| 0.00E+00 #VALUE! | 0.00E+00 #DIV/O! #DIV/0! Fish 161602 1.61E-02 0.0%) 7.95E+03 | 7.95E+03
t(f-cevent) 054 #DIV/O!_| _#DIV/0! #VALUE! | #DIV/0! #DIvV/0!__| #DIv/o! Total Tap 1.02E01 102601 0.0% Total Tap 7.42E+00| 7.41E+00 0.1%
EV(f-a) 1 1.00E-06 1.00E-06 | 0.00E+00|Lambda B | 3.14E-05| 0.00E+00] 1.81E-04[ 0.00E+00] 0.00E+00 1.00E+00| 1.00E+00 Total 1.39E-02 1.39€-02 0.0% Total 7.39E+00] 7.38E+00 0.1%
t(f-a-event) 071 Pu-238 [ 0.00E+00 0.00E+00| #DIV/O! | 1.26E-08] 0.00E+00| #VALUE! | 9.59E-06| 0.00E+00] 0.00E+00|  #DIV/0! #DIV/0! ingestion 2.02E+00]  2.02E+00 0.0% ingestion 2.43E-01] 2.43E01 0.0%
Iir) 362 #DIV/0! #DIV/0! | #DIV/0! | #VALUE! | #DIV/0! | #VALUE! | 1.89E+01] #DIV/0! | #DIv/o! #DIV/0! #DIV/0! [ innaiation | Inhalation
F 025 Immersion | 3.75E+04]  3.75E+04 0.0%) immersion 1.54E+09| 1.54E+09 0.0%)
t(b) 10950 irr(rup) irr(res) Irr(dep) Lambda i 3.60E-04]  3.60E-04 0.0% Lambda i 2.16E-05| 2.16E-05 0.0%)
P 240 0.00E+00| 0.00E+00| 0.00E+00) Lambda B 3.876:04]  3.87E-04 0.0% Lambda 8 4.86E-05| 4.86E-05 0.0%
MLF 026 Am-241|" 0.00E+00| 0.00E+00| 0.00E+00| Lambda £ 491602  4.95E-02 -0.8% Lambda £ 4.956-02| 4.95E-02 0.0%)
1(f) 0.42 #DIV/0!_| #DIv/0! | #DIV/0! Irr(rup) 7.10E-02 7.10E-02 0.0%) Irr(rup) 2.65E-04| 2.65E-04 0.0%)
T 1 0.00E+00| 0.00E+00] 0.00E+00) Irr(res) 2.50E+00]  2.50E+00 0.0%) Irr(res) 8.326+00] 8.32E+00 0.0%)
t(v) 60 Co-60 [ 0.00E+00] 0.00E+00| 0.00E+00] 8 Irr(dep) 3.66E+00]  3.64E+00 0.5% a Irr(dep) 3.64E+00] 3.64E+00 0.0%)
Y(v) 2 #DIV/0! [ #DIV/0! | #DIV/0! 8 FaV 189E+00[  1.87E+00 11% 2 F&V 1.30E-01] 1.28E-01 1.6%
Q(w-po) 04 0.00E+00| 0.00E+00] 0.00E+00] Poultry 8.78E+01]  8.77E+01 0.1% Poultry 3.74E+03| 3.73E+03 0.3%
Q(w-po) 04 H-3 0.00E+00| 0.00E+00| 0.00E+00| Eggs 5.17E+03|  5.17E+03 0.0%) Eggs 1.88E+04| 1.87E+04 0.5%
Q(w-beef) 53 #DIV/0!_|_#DIV/0! | _#DIV/0! Beef 8.85E402|  8.85E+02 0.0% Beef 4.57E+04 4.55E+04 0.4%
o(m) | 0970873786 0.00E+00| 0.00E+00] 0.00E+00] Milk 7.56E+02|  7.56E+02 0.0% Milk 1.10£+03] 1.09E+03 0.9%
Q(w-dairy) 92 Pu-238 [ 0.00E+00| 0.00E+00| 0.00E+00 Swine 164E+03]  1.63E+03 0.6% Swine 5.39E+03 | 5.38E+03 0.2%
Q(w-sw) 114 #DIv/o!_ [ #pIv/o! | #DIv/o! Fish 3.05E-01 3.05E-01 0.0% Fish 1.46E-04] 1.456-04 0.7%
NHL) 0.000027 Total Tap 9.75E-01 9.72E-01 0.3% Total Tap 8.46E-02| 8.38E-02 1.0%
Total 232601 231E01 0.4%) Total 1.46E-04| 1.45E-04 0.7%
Type Halflife (y) A SF(w) SF() | SF(imm) [ Bv(wet) [ Halflife (d) Al) A(B) rexp(—)\w AE)  [-exp(-NEJ(v] PRG(F-prod-ing) PRG(f-egg-in Tr(egg) | PRG(f-po-ing) | TF(po) __[PRG(F-fish-ing] BCF PRG(f-beef-ing) TF(beef)  |RG(f-dairy-in TF(dairy)  PRG(f-sw-ing| TF(sw) |
Am-241 M 4.32E+02[1.60E-03]  HREF! HREFI | 0.00E+00| 1.91E-05| 1.58E+05| -4.39E-06| 3.14E-05| 2.91E-01] 4.956-02| 9.49E-01 0.00E+00| 0.00E+00| 3.00E-03 0.00E+00|  6.00E-03| 0.00E+00|  2.40E+02 0.00E+00 5.00E-04] 0.00E+00 4.206-07| 0.00E+00] 1.70E-04]
Co-60 ™M 5.27E+00[131E-01]  #REF! #REF!_ | 0.00E+00| 7.40E-03| 1.92E+03| -3.60E-04] 3.876-04| 9.86E-01] 4.91E-02| 9.48E-01 0.00E+00| 0.00E+00[ 3.30E-02 0.00E+00 9.70E-01] 0.00E+00]  7.60E+01 0.00E+00 4.30E-04] 0.00E+00 1.10E-04] 0.00E+00 2.00E-03
H3 ™ 1.236+01]5.636-02|  #REF! 4.80E+00| 4.49E+03] -1.54E-04] 1.81E-04] 8.63E-01] 4.93E-02] 9.48E-01 0.00E+00 0.00E+00 0.00E+00]  1.00E+00 0.00E+00 1.20E-02] 0.00E+00 1.00E-02] 0.00E+00
H3 v 1.236+01]5.636-02|  #REF! HREF! 4.80E+00] 4.49E+03| -1.54E-04] 1.81E-04| 8.63E-01] 4.93E-02| 9.48E-01 0.00E+00 0.00E+00 0.00E+00]  1.00E+00 0.00E+00 1.20E-02] 0.00E+00 1.00E-02] 0.00E+00
Pu-238 ™ 8.776+01|7.90E03]  #REF! 5.22£08] 4.90E-01| 8.276-06] 3.20E404] -2.16E-05] 4.86E-05] 4.13E-01] 4.956-02] 9.49E-01 0.00+00] 0.00E+00] 1.20E-03 0.00E+00 3.00£-03] 0.00E+00]  2.10E+04 0.00E+00 1.10E-06] 0.00E+00 1.00E-05] 0.00E+00 8.00E-05

Ingestion of Tapwater
"PR""G"_"water-f-ing" " " ("pCi" /"L")"=" "TR" /("S" "F" "w
"W - " (25 L /" day” )

Inhalation (Only calculated for C-14, H-3, Ra-224, Ra-226, and Ra-226+D)

"water—f-inh" " " ("pCi" /"L")"=" "TR" /("S" "F" " " ("risk" /"pCi" )"  IF" "A" "f-ad]" " " ("259,000" "m" A"3" )" x K" ("0.5L" /'m" A"3" ) )'IF" "A" “f-adj" "" ("259,000" "m" A"3" )'=" ("E" "F" “f-c" " ("350 day" /"yr")" x E" "D" f-c" " " ("6 yr" )" xE" "
" (110" "m” A"3" ) /day” )"+ " ("E" F " (350 day” /"yr")" X E" D" _"f-a" " " ("34yr")" xE" h _"f-a" " ("24 hrs” /"day" )" x " ((("1day" ))/"24 hrs" )" x IR" "A” _"f-a" " " (("20 " "m" A"3")/"day" ))

Immersion

" (risk" /"pCit )" x IF" "W" "f-adj” " " ("31,388L") )"IF" "W" "f-adj" " " ("31,388L")"="("E""F" "f-c" " " ("350day" /"yr" )" x E""D" "f~c" " " ("6yr")" x IR" "W" "f-c" " " ("0.78 L" /"day"))"+" ("E"

f-a" " " ("350day" /"yr" )" x E""D" "f-a" " " ("34yr" )" x IR"

¢ " (24 hrs" /day" )" x " (+"1 day" 4 /"24 hrs" )" x IR"

"water-f-imm" " " ("pCi" /"L")"=" "TR" /("S" "F" _“imm" " " (("risk" /"yr")/("pCi" /'
/"event"))"+" ("E" "F" "f-a" " " ("350day" /"yr")" x E" "D" "f-a" " " ("34yr")" xE""V" _"f-a
Total Tapwater

PR'G" _"water—f-tot" " " ("pCi" /'L" )'=" 1" /("1" /("PR" "G" _"waterf-ing" ) "+" "1" /("PR" "G" _"water—f-inh" ) "+" "1" /("PR" "G" _"water—f~imm" ) "+" "1" /("PR" "G" _"water—f-prod-ing" ))

N"x" ("Lyr" /"8760 hr" )" x DF" "A" "f-adj" " " ("9583 hr" ) )"DF" "A'
("1event" /"day")" x " "t" "f-a-event” " " ("0.7L hr" /"event"))" "

"f-adj" " " ("9583 hr" )"=" ("E" "F" _"f-c" " " ("350day" /"yr")" x E" "D" _"f-c" " " ("6 yr")" x E""V" "f~c" "" ("1l event" /"day" )" x " "t" "f-c-event" " " ("0.54 hr"

Consumption of fruits and vegetables
"water-f-prod-ing” " " ("pCi" /"g" )"=
r Mres” " ("L" /"kg")"=""Ir X F x MLF x " ["1~
Consumption of eggs
"PR""G"_"water-f-egg-ing" " " ("pCi" /"g")"=" ("PR""G" "f-egg-ing" " " ("pCi" /"g"))/("T" "F" "egg" " " ("day” /"kg" )" x""Q" "w-po" ("0.4L" /"day")"x" ("1kg" /"1000g"))""
Consumption poultry
"PR""G"_"water—f-po-ing” " " ("pCi" /"g" )"=" ("PR""G" “f-po-ing” " " ("pCi" /"g"))/("T" "F" ""po” " " ("day” /"kg" )" x " "Q" ""w-po” ("0.4L" /"day")"x" ("1 kg" /"1000g"))""
Consumption of fish
"PR""G"_"water—f-fish-ing" " " ("pCi" /"g"
umption of beef
’ "waterf-beef-ing" " ("pCi" /"
Consumption of milk
_"water-f-dairy-ing" " " ("pCi" /"g")"=" ("PR""G" "f-dairy-ing" " " ("pCi" /"g" ))/("T" "F" "dairy” " " ("day" /"kg")" x""p" "m" "" ("1.03 kg" /"1 L milk")A"-1" "x""Q" "
Consumption of swine
"PR""G"_"water—f-sw-ing” " " ("pCi" /"g")"=" ("PR""G" "f-sw-ing" " " ("pCi" /"g" ))/("T""F" "sw" " " ("day” /"kg" )" x " "Q" "w-sw" ("11.4L" /"day")"x" ("1 kg" /"1000g")) " "
Total
"PR""G" _"water—f-tot” " ("pCi" /'L")"=" "1"/("1" /("PR" "G" _"water—f-ing" ) "+ "1" /("PR""G" _"water-f-inh" ) "+" "1"/("PR""G" _"water-f-imm" ) "+" "1" /("PR" "G" _"water-f-prod-ing" )+"1"/("PR" "G" _"water-f-egg-ing" ) "+" "1"/("PR""G" _"water-f-po-ing" ) "+" "1" /("PR"
_"water-f-beef-ing" ) "+" "1" /("PR" "G" _"water~f-dairy-ing" ) "+" "1"/("PR" "G" _"water~f-sw-ing" ))

("PR""G" _"f-prod-ing"” " " ("
A

a8 )/
YCPxTN

("Irx FxB""v" "wet" "x"["1-""e" A("=""A"_"B" "x""t" _"b" )]/("Px""\"_"B" )" ; Ir"

"' kg” /”1000g")” G “rup” ("L" /"kg" )"+
e’

"res" ("L" /“kg")”+lr" "r" _"dep” ("L" /"kg”)){ B "rup" "L/ "kgt )=
Y s )

e Fx T T x [ upn VY

8"y

("PR" _"f-fish-ing" " " ("pCi" /"g"))/" " F"BCF" ("L" /"kg" )4 "x" ("1 kg" /"1000g") ""

("PR""G" _"f-beef-ing" " " ("pCi" /"g" ))/("T" "F" "beef" " " ("day" /"kg" )" x " "Q" _"w-beef" ("53L" /"day" )"x" ("1kg" /"1000g"))""

‘w-dairy” ("92L" /"day")"x" ("1 kg" /"1000g")) " "

_"water-f-fish-ing" ) "+" "1" /("PR"




| variables | Defaults Type Halflife (y) A Lexp(htiew) | SF(s) | SF() | SF(extsv) [ GSF(o) GSF(i) | ACF(extsv) [ Bv(dry) | Bv(wet) kd PRG(f-prod-ing) | PRG(f-egg-ing) | TF(egg) | PRG(f-po-ing) | TF(po) | PRG(ffish-ing) BCF PRG(f-beef-ing) | TF(beef) | PRG(f-dairy-ing) | TF(dairy) [ PRG(f-sw-ing) [ TF(sw) |
| 7" | 1.00E-06 | Am-241 ™M 432E+02| 1.60E-03 6.22602| 1.84E-10| 3.776-08| 2.77€-08| 1.00E+00| 4.00E-01| 1.00E+00| 2.20E-05| 1.91E-05| 4.00E+00 1.96E-03 114602 3.00E-03|  5.67€-03| 6.00E-03] 3.86E-03| 2.40E+02 3.36E-03| 5.00E-04 1.24£-03| 4.20E-07 6.21€-03| 1.706-04|
(f) 40 Co-60 M 5.27E+00| 1.31E-01 3.816-11] 1.01E-10 1.00E+00| 4.00E-01| 1.00E+00] 8.50E-03| 7.40E-03| 4.80E+02 1.18E-02 3.41E-02| 9.70E-01 2.32E-02| 7.60E+01 2.02E-02| 4.30E-04 7.436-03| 1.10E-04
1610000| H-3 ™ 123E+01| 5.63E02 8.47E-13 1.00E+00| 4.00E-01| 9.00E-01 2.40E+01| 4.80E+00] 0.00E+00 1.82E+00 3.59E+00| 1.00E+00 3.12E+00| 1.20E-02 1.15E+00| 1.00E-02
EF(f-c) 350 H3 v 1236401 5.63E:02 8.47E-13 1.00E+00| 4.00E-01| 9.00E-01] 2.40E+01| 4.80E+00] 0.00E+00 4.03E+00 7.95E+00| 1.00E+00 6.91E+00| 1.20E-02 2.54E+00| 1.00E-02
ED(f-q) 6 Pu-238 M 877E+01| _7.90E-03 716:01| 2.256-10| 5.22E-08| 6.926-11| 1.00E+00| _4.00E-01] 1.00E+00| 9.50E-06| 8.27E-06] 5.00E+00 1.55E-03 3.00E-03 3.06E-03] 2.10E+04 2.66E-03| 1.10E-06 9.80E-04| 1.00E-05
IRS(f-c) 200
EF(f-2) 350
ED(f-a) 34 i || (i || G F’:L‘: & Fish Beef Wilk Swine Poultry Eggs Total Calculated PRG % Differ. Calculated PRG % Differ.
RS (f-a) 100 6.42E-08 6.426-08 6.426-08] 1.96E-03| 1.54E-02] 3.36E-03| 1.24E03] 6.21E-03] 5.67E-03] 1.14E-02| 1.00€+00 Ingestion 349E+00|  3.48E+00]  0.3% Ingestion
EEEN 255000 | Am-241 | 1.84E-08 4.46E-10 4.456-08| 2.60E-01] 2.40£+02| 1.67€-03| 1.896-06] 2.636-04| 4.326-04| 2.166-04| 1.526+04 inhalation 1.44E+02 1.44E+02 0.0% inhalation
ET(fc) 24 3.49E+00| 1.44E+02 1.44E+00| 7.77E-03| 6.65E-05] 2.08E+00| 6.75E+02| 2.44E+01| 1.35E+01] 5.436+01| 6.59E-05 Exposure 144E+00|  1.44E+00]  0.0% Exposure
IRA(F-<) 10 5.26E-06] 5.26E-06 5.26E-06] 1.18E-02] 1.11E+01] 2.026-02] 7.436-03] 3.736-02] 3.41€-02[ 6.82€-02 1.00E+00 Fav 7.77E-03 7.72E-03 0.6%
ET(fa) 24 Co-60 | 6.10E-08] 191E-11 3.196-04| 2.676-01] 7.60E+01] 148E-03| 5.10E-04] 3.17€-03] 7.156-02] 2.43£-03| 6.67E+01 2 Fish 6.65E05|  6.67E-05]  -0.3%
IRA(f-2) 20 8.62E+01] 2.75E+05 1.656-02| 2.336-01] 7.756-01] 7.23E+01| 7.70E+01| 6.22E+01] 2.52E+00] 1.48E+02 2 Beef 2086400  2.09E400  -0.5% 2 2.29E+00
1.36E+09 . 1.82E+00 3.12E+00 < Milk 6756402  6.77E+02|  0.3% 7.27E-01
350 H3 . 5.06E+00 3.43E+00] 3. . Swine 244E+01|  245E+01]  -0.4%
40 Poultry 135E+01|  136E+01]  0.7% Poultry
ET(fo) | 12.168 3.16E-07 3.16E-07 1.53E-02| 2.66E-03 4.92603] 4.49-03| 9.00E-03] 1.00E+00 Eggs 5.436+01|  5.44E401  -0.2%
ET(fi) 10.008 Pu-238 | 9.82€-08 4.85E-10] 2.60E-01] 2.10E+04[ 3.67E-06 1.24E-04]  2.16E-04] 8.64E-05] 1.18E+06 Total 6.59E-05 6.61E-05]  -03% Total 1326-01| 1.24E-01
R(upv) | Bv(wet) | 3.226+00| 1.17E+02] 6.52E+02| 6.96E-03| 8.50E-07| 8.47E+02| 2.54E+01] 4.64E+01| 2.43E+01| 1.22E+02| 8.50E-07 Ingestion 8.62E+01 8.62E+01 0.0%) Ingestion 3.22E+00] 3.23E+00 -0.3%)
Ries) MLF inhalation | 2.75E+05|  2.76E+05|  -0.4% inhalation 1176+02| 1.17E+02 0.0%
MLF 025 Exposure 1.65E-02 165602 0.0% Exposure 6.53E+02 6.53E+02 0.0%)
MLF 0.26 N FaV 2.33E01 2.30E-01 13% Fav 6.96E-03| 6.87E-03 1.3%
Qlp-po) 02 sian Eactor - Wind v Fish 775601 7.74E01]  0.4% © Fish 8.50£-:07] 8.48-07 02%
(M i 3)/CK g ol )'=" "R /T wind” (g /(m A2 =S )) /(g /S )" X 3 S
f(p-po) 1 13600 (75" /hour" )/("0.036 % ("LV" Yk 7 (("U" M * % (/5" Y) /(T (/Y YA F()) 3 Beef 723E+01| 7226401  0.1% q Beef 8.47E+02 8.45E+02 0.2%
f(s-po) 1 "Q"/C wind” "=AX" "exp” [In" "A" 5" " ("acre" )'-B" )A"2" /" | wilk 770E+01|  7.69E+01]  0.1% & wilk 2.54E+01| 2.53E+01 0.4%)
Q(spo) | 0.022 Swine 6226401  621E+01]  0.2% Swine 4.64E+01 4.63E+01 0.2%
R(upp) | Bv(dry) Poultry 2526400 2526400 0.0% Poultry 2.43E+01| 2.42E+01 0.4%
Qlpbeef) | 1177 Eggs 148E+02|  148E+02  0.0% Eggs 1.226+02| 1.21E+02 0.8%
f(p-beef) 1 Total 1.50E-02 150E-02|  0.0% Total 8.50E-07| 8.48E-07 0.2%)
f(s-beef) 1
Qfs-beef) 039 Incidental ingestion of soil
o(m) 103 "PR""G" " " (MG g )" =" (TR ("years” )" x A" ("1 /years” ))/(("1 =" "e" A("-A" "t" _"f" ) )" x isk" /"p@" )" IF" "S" _"f-adj" "" ("1,610,000mg" )" x " ("g" /1000 mg" ) )" IF" "S" _"f-adj" " " ("1,610,000
Qlp-dairy) | 16.9 mg")"=" (("E" "F" _"f-c" " " (("350" "day" )/"yr" )" x E""D" _"f=c" " " ("6 yr" )" x IR""S" _"f~c" " " ("200 mg" /"day" ))"+" ("E —a" " " ("350 day" /"yr" )" X E" "D" " (U34yr )" X IR” "f-a" " ("100 mg" /"day" )))
f(p-dairy) 1 ion of parti emitted from soil
(s dairy) 1 "PR""G" _"f-soil-inh" " " ("pCi" /'g" )"=" ("TRx " "t" _"f" " " ("years" )" x A" ("1" /"years" ))/(("1 =" "e" A("-A" "t" _"f" ) )" x S""F" _"i" " " ("risk" /"pG" )"x IF" "A" _"f-adj" " " (["259,000m" JA"3" )" x " ("1" /"PEF " ("m" A"3" /"kg" ) )" x " ("1000 g"
Q(s-dairy) | 041 /"ke"))
Qpsw) 27 IF" A" _"f-ad)” " (["259,000 m" JA3" )= (("E" F" _"F-c" " " (("350" "day" )/"yr" )" x E""D" _"f-c" " ("6 yr" )" x E""T" _"f~c" "" ("24 hr" /"day" )" x" ("1 day" /"24 hrs" )"x IR" "A" _"f-c" " " (("10" "m" A"3" )/"day" ))"+" ("E" "F" _"f-a" ""
Toow) 1 ("350day" /"yr" )" X E" "D" _"f-a" " " ("34yr" )" xE""T"_"f-a" " " ("24 hr" /"day" )" x " ("1 day" /"24 hrs" )"x IR" "A" _"f-a" " " (("20 " "m" A"3" )/"day" )
Tioow) External exposure t g radiation ) ) ) . i — ;
Qo) "PRYVG! “f-soil-ext” " ('pCi" /'g")"=" ("TRx" "t 'f" " ("years" )" xA" ('1" /"years' /("1 =" "e" A(-K" "t " ))" xS" UF" ext-sv' " (‘riskir" /"pCig" )X E "' _'f" " ("350 days" /'year" ' x" ("Lyr" /"365 days" ) xE" "D" _'f" " ("40
yrs" )" x " [("E" T _"f-0" " ("12.168 hr" /"day” )" x " ("L day" /"24 hr" )" X GS" "F" _"0" " " ("1.0" ))"+" ("E""T" _"f-i" " " ("10.008 hr" /"day" )" x " ("1 day" /"24 hr" )" x GS" "F" _"i" " " ("0.4" )))" x AC" "F" _"ext -sv" )
C ion of fruits and
v "PR""G" _"soil~f-prod-ing" " " ("pCi" /'g" ("PR""G" _"f-prod-ing" " " ("pCi" /"g" )}/" " " ("R _"upy" "+ R" "es” M "x " ("t ' " ("yr" )" x A" ("1" /"yt /(" 1=" e A" "))
U(m) RY_"upy" "=B""v"_“wet" " "UR" _"es" "=MLF (0.26)"
u(t) [ ion of eggs
F{x) "PR""G" _"soil-f-egg-ing" " " ("pCi" /'g" )"=" ("PR" "G" _"f-egg-ing" "" ("pCi" /'g" )/("T" "F" _"egg" " " ("day" /"kg" )" x " [("Q" _"p-po" "" ("0.2kg" /"day" )" x" "f" _"p-po" " " ("1")"x""f" _"s-po" " " ("1")"x" ("R" _"upp" "+""R" _"es" ))"+"
A ("Q"_"s-po” " ("0.022 kg" /"day" ' """ "p=po” " ("L ) "X ("L U N (Y ) XA (1 e DL e A U )) )
Als) "R"_"upp" "=B""V" _"dry" " "UR" es" "=MLF (0.25)"
B G ion poultry
c 216.108 "PR""G" _"soil-f~po-ing" " " ("pCi" /'g" ("PR""G" _"f-po=ing" " " ("pCi" /"g" ))/("T" "F" _"po" " " ("day" /"kg" )" x " [("Q" _"p-po" " " ("0.2kg" /"day" )" x" "f" "p=po" "" ("1")"x " "f" "s=po" "" ("1")"x" ("R" "upp" "+""R" "es" ))"+"
rar "('0.022 kg" /"day" X """ "p=po” " ("L 1) "k (" T (Y ) XA (1 Sy DL e AT U )) )
"RY_"upp" "=B""v" _"dry" " "UR" es" "=MLF (0.25)"

Consumption of fish
“PR""G" _"soil—f—fish-ing" " " ("pCi" /'g" )'=" ("PR" "G" _"f-fish-ing" " " ("pCi" /'g" )" x" "K
Consumption of beef
PR "G" _"soil-f-beef-ing" " " ("pCi" /'g" )'=" ("PR" "G" _"f-beef-ing" " " ("pCi" /g" )/("T" "F" _"beef" " * ("day" /"kg" )" x " [("Q" _"p-beef" " " ("11.77 kg" /"day" )" x

LR )/ TR (L T T (U (e (e e

e )))

“p-beef" " " ("1" )" x " *f" "s-beef" " ("1" )" x " ("R" _"upp" "+" "R"

tes" )"+ ("Q" _"s-beef" " " ("0.39kg" /"day" )'x """ _“p-beef" "* ("1 ))] )" x " ("t _"F " (yr" ) x A" (1" yr DA(("1=" "e" AC-A" "t ) ))'R" "upp" "=B" V' “dry" “URY Mes” "=MLF (0.25)"
Consumption of milk

"PR""G" _“soil-f-dairy-ing" " " ("pCi" /'g" )"=" ("PR""G" _"f-dairy-ing" " " ("pCi" /'g" ))/("T" "F" _“dairy" " ("day" /"kg" )" x" "p" _"m" " " ("LO3 kg" /"1 Lmilk" )A"-1" "x " [("Q" _"p-dairy" " ("16.9kg" /"day" )" x " "' "p-dairy" "" ("1")"x"
“F_ts—dairy " (") x " ("RY_"upp" "+ "RY “es” )"+ ("Q" “s=dairy" " " ("0.41kg" /"day" )" " "f _“p-dairy” " " ("1 )]) " x " ("t U (yrt) xR (10 Syt /(1" et AN M ))))'RY _upp" "=B “URY ves
"=MLF (0.25)"

Consumption of swine

"PR""G" _"soil-f-sw-ing" " " ("pCi" /'g" " ("PR""G" _"f-sw-ing" " " ("pCi"/'g" ))/("T" "F" _"sw" " " ("day" /"kg" )" x " [("Q" _"p-sw" " " ("4.7 kg" /"day" )" x —sw" (L) x Y Ms-swt MY )" x"("R" _"upp" " R" "es" ))"+"
Q" Ms=sw" " ("0.37 kg" /"day" )'x " F pmsw " (T )]) (U6 U (yrt ) xR (L0 /et /(1" e ACAT M M) ) )R upp® "=B" V" _dry" "UR" _Ves" "=MLF (0.25)"




Variables | Defaults Type Halflife (y) A 1-exp(-At(cw)) SF(i) SF(sub) GSF(a)
TR 1.00E-06 | Am-241 M 4.326+02 1.60E-03 6.226-02| 3.776-08]  5.81E-11] 1.00£+00| | Inhalation (with half-life decay)
t(f) 40 Co-60 M 5.27E+00 1.31E-01 9.956-01] 1.016-10] 1.13e-08] 1.00e+00] | "PR""G"_"f-air-inh-decay” "" ("pCi" /"m" A"3" )"=" F"TRx""t"_"f" "" ("yr")"xA" ("1"
259000 H-3 M 1.23E+01 5.63E-02 8956-01) 8476-13| 000E+00| 1.00ex00f | /"yr")4/(("1-""e" A("-A""t" " ) )" x SFi " ("risk” /"pCi" )" x IF" "A" "f-adj" " " ("161,000"
EF(f-c) 350 H-3 % 1.23E+01 5.63E-02 8.95E-01 0.00£+00|  1.00E+00] | "m"*"3" ))"IF""A" _"f-adj" "" ("161,000" "m"~"3" )"="("E" "F" _"f-c" " " ("350day" /"yr" )"
ED(f-0) 6 Pu-238 M 8.77E+01 7.90E-03 27101 522608 2.56E13| LooEsoo| | XE"'D"_"f=c" " ("6yr")"x E""T" "f=c” " " ("24 hr" /"day” )" x " ("1 day” /"24 hrs" )" x IR" "A"
) 22 " ("0 "'m" A3") /day" )"+ (("EF" )_"f-a" " " ("350 day" /"yr" )" x " ["ED" )_"f-a" "
(34 yr" )" x "[ET")"f-a" " " ("24 hr" /"day" )" x " ("1 day" /"24 hrs" )" x " ["IRA" ]_"f-a" ""
IRA(f-c) 10 RO U o
= (("20" "m" ~"3")/"day" )
EF(f-a) 350 Farmer Air External exposure to ionizing radiation (with half-life decay)
ED(f-a) 34 With Halflife Decay I Without Halflife Decay "PR""G" _"f-air-sub~decay" " " ("pCi" /"m" A"3" )"=" F"TRx""t" _"f" " ("yr")"xA" ("1"
ET(f-a) 24 Inhalation External Total I Inhalation | External Total /r A /(=" e AC-AT T ) ) x ST ET Msub” " (("risk” /Myr" )/ ("pCi" /"m" A3" )" x
IRA(f-a) 20 6.42E-08 6.42E-08 1.00E+00 | 1.00E-06 | 1.00E-06 | 1.00E+00 E""F"_"f" " ("350 day" /"yr" )" x " (F"1yr"4 /"365 days" )" x E" "D" _"f" " " ("40yr" )" x E" "T"
350 Am-241 | 6.07€-04 1.39E-10 9.46E+03 | 9.76E-03 | 2.23E-09 | 9.76E+03 (24 he" /Mday" )" x " ("L day" /"24 hrs" )" x GS" "F" _"a" " " ("1.0"))
40 1.06E-04 4.63E+02 1.06E-04 | 1.02E-04 | 4.49E+02 | 1.02E-04 Total (with half-life decay)
24 5.26E-06 |  5.26E-06 100E+00 | 1.00E-06 | 1O0E-05 | LOOE+00 | | 'PR'"G"_"f-air-tot-decay” " ("pCi" /"m" "'3" )"=" "1"/("1" /("PR" "G" "f-air-inh-decay” )
Co-60 | 2.60E-05 431607 5036400 | 2.62E-05 | 4.33E-07 | 2.66E+01 1" /CPRY NG M-air-sub-decay” ) " ")
2.02E-01 1.22E+01 1.99E-01 | 3.82E-02 | 2.31E+00 | 3.76E-02
2.25E-06 1.00E+00 | 1.00E-06 1.00E+00
H-3 1.96E-07 8.71E-02 1| 2.19E-07 2.19E-01
1.15E+01 1156401  4.56E+00
3.16E-07 3.16E-07 1.00E+00 | 1.00E-06 | 1.00E-06 | 1.00E+00
Pu-238 3.66E-03 2.66E-12 1.166+04 | 1.356-02 | 9.826-12 | 1.35E+04
8.63E-05 1.19E+05 8.63E-05 | 7.40E-05 | 1.026+05 | 7.40E-05
Calculated PRG % Differ.
Inhalation 1.06E-04|  1.06E-04 0.0%
External 4.63E+02| 4.64E+02 -0.2% Inhalation (without half-life decay)
E Total 1.06E-04| 1.06E-04 0.0% "PR""G" _"f-air-inh-nodecay” " " ("pCi" /"m" A"3" )"=" F"TR"H /("SFi " ("risk" /"pCi" )" x IF" "A"
<é( B _Inh_ala_ti;'l_ = _132?_(; — T(EE_O;- - _0(;/0 _"f-adj" " " ("259,000" "m" ~"3" ) )"IF" "A" _"f-adj" "" ("259,000" "m" A"3" )"'="("E" "F" _"f-c" ""
el 2.49E402| 4.49E+02 0.0% ("350day" /"yr" )" x E" "D" _"f-c" "" ("6 yr")" xE""T" _"f-c" " " ("24 hr" /"day" )" x" ("1 day" /"24
Total 102608 1.026-08 0.0% hrs")" x IR" "A" _"f-c" " " (("10" "m" ~"3")/"day" ))"+" (["EF" )_"f-a" " " ("350 day" /"yr" )" x" [
- "ED")_"f-a" " " ("34yr" )" x " ["ET")_"f-a" "" ("24 hr" /"day" )" x " ("1 day" /"24 hrs" )" x " ["IRA" )
Inhalation 2.02E-01 2.03E-01 -0.5% f=a” " (("20 " "m" A"3")/"day" ))
° Exteinal 1.226+01] 1.23E+01 -0.8% External exposure to ionizing radiation (without half-life decay)
‘*g e lOt_al _____ 1 _995_% i%Ei)l__ —— £5_% "PR""G" _"f—air—sub—nodecay" " (“pCi" /“m" Angn )"=” F"TR"H /(”S" "F" _"SUb" " (("I’iSk" /”\/I’"
8 Inhalation 382602 384E02] 0%l | )/("pCi” /'m A3 )) X EM Y M (350 day” /yr")" x " (F"1yr"4 /"365 days™ )" xE" "D" _"f" "
External 2.31E+00| 2.32E+00 04%| | ("40yr")"xE""T"_"f" " ("24 hr" /"day" )" x " ("1 day" /"24 hrs" )" x GS" "F" _"a" " " ("1.0"))
Total 3.76E-02| 3.77E-02 -0.3% Total (without half-life decay)
Inhalation 1.156+01| 1.15E+01 "PR""G" _"f-air-tot-nodecay" " " ("pCi" /"m" A"3" )"'=""1" /("1" /("PR" "G" _"f-air-inh-nodecay" )
External "+" "1" /("PR""G" _"f-air-sub-nodecay" )" ")
o
* 4.56E+00
Total 4.56E+00| 4.56E+00 0.0%
Inhalation 8.636-05| 8.63E-05 0.0%
External 1.19E+05| 1.19E+05 0.0%
g Lz | se3c0s|_seseos] oo
2 Inhalation 7.40E-05|  7.40E-05 0.0%
External 1.02E+05| 1.02E+05 0.0%
Total 7.40E-05|  7.40E-05 0.0%




| variables | Defaults Type Halflife (y) A Lexpl(Atlew) [ SF(w) SF(i) SF(imm) [ Bv(wet) Bv(dry) Kd PRG(f-prod-ing) | Irr(rup) Irr(res) Irr(dep) | PRG(f-egg-ing) | TF(ege) | PRG(f-po-ing) [ TF(po) | PRG(f-fish-ing) BCF PRG(f-beef-ing) | TF(beef) | PRG(f-dairy-ing) | TF(dairy) [ PRG(f-sw-ing) | TF(sw) |
| 7" | 1.00E-06 | Am-241 ™M 4.326+02  1.60E-03[ 393e02| 1.04E-10[ 3.776-08| 1.326-13] 1.91E-05] 2.20E-05| 4.00E+00 1.96E-03 #DIV/0! | #DIV/0! | #DIv/O! 1.14E-02] 3.00E:03|  5.67E-03| 6.00E-03| 3.86E-03| 2.40E+02 3.36E-03| 5.00E-04 1.24E-03| 4.20E-07 6.21€-03| 1.70E-04)
(1) 25 Co-60 ™M 5.276+00 131E01] 9.63e01| 158E-11| 1.01E-10| 2.44E-11] 7.40E-03| 8.50E-03| 4.80E+02 1.18E-02| #DIV/O! | #DIV/0! | #DIv/0! 6.82E-02| 3.30E-02 3.41E-02| 9.70E-01 2.32€-02| 7.60E+01 2.02E-02] 4.30E-04 7.43€-03| 1.10E-04
1610000 H-3 ™M 1.136+01| 613602 7.84e-01] 1.12E-13] 8.47E-13[ 0.00E+00| 4.80E+00| 2.40E+01| 0.00E+00 1.82E+00| 0.00E+00| 0.00E+00[ 0.00E+00 3.59E+00| 1.00E+00 3.12E+00| 1.20E-02 1.15E+00| 1.00E-02
EF(f-c) 350 H3 v 1.136+01| 613602 7.84E-01| 507E-14| 8.47E-13[ 0.00E+00| 4.80E+00| 2.40E+01| 0.00E+00 4.03E+00| #DIV/0! | #DIV/0! [ #DIV/0! 7.95E+00| 1.00E+00 6.91E+00 | 1.20E-02 2.54E+00| 1.00E-02
€D(f-c) 6 Pu-238 M 8.776+01|  7.90e:03|  179e.01] 131E-10] 5.226-08] 5.96E-16] 8.27E-06] 9.50E-06] 5.00E+00 1.556-03| #DIV/0! | #DIV/0! | #DIvV/O! 9.00E-03| 1.20E-03 4.49E-03 3.00E-03 3.06E-03| 2.10E+04 2.66E-03| 1.10E-06 9.80E-04| 1.00E-05
IRS(f-c) 200
EF(fa) 350 Fruits & Vegetables Fish Beef Milk Swine Poultry Egg
ED(f-a) 34 Slope | _Intercept Slope | Intercept | Slope | Intercept | Slope | Intercept | Slope Intercept Slope | Intercept | _Slope Intercept
RS(f-a) 100 #DIV/O! 1.96E-03| -4.00E+00] 1.54E-02] -5.30E+01] 3.36E-03] -9.20E+01] 1.24E-03] -1.14E+01 6.21E-03| -4.00E-01] 567E-03 -4.00E-01 1.14E-02
ETEEN 255000 | Am-241 | 2.60E-01]  2.60E-01 1000| 2.40E+02| 3.33E+00| 167E-03| 4.64E+00| 189E-06] 1.55E+00 2636-04] 7.0E-02| 4.326-04] 7.20E-02 2.16E-04
ET(f-c) 24 #DIV/0! 7.536-03| -4.00E-03| 6.44E-05| -1.50E+01 2.01E+00( -1.98E+01| 6.54E+02 -7.38E+00 2.36E+01 -5.56E+00| 1.31E+01| -5.56E+00 5.26E+01
IRA(f<) 10 #DIV/O! 1.186-02] -4.80E+02| 1.11E+01] -5.30E+01] 2.026-02] -0.20E+01] 7.43E-03] -1.14E+01 3.73€-02] -4.00E-01] 3.41E-02] -4.00E-01 6.82E-02
ET(f-a) 24 Co-60 | 2.67e:01] 2.67E-01 1000[ 7.60E+01]| 3.436+00] 1.48E-03[ 4.78E+00] 5.10E-04[ 1.58E+00 3.176-03 7.376-02| 7.156-02] 7.376-02 2.43E-03
IRA(f-a) 20 #DIV/0! 4.40E-02| -4.80E-01] 1.476-01] -1.54E+01] 1.37E+01[ -1.93E+01] 1.46E+01[ -7.19E+00 1.18E+01] -5.43E+00| 4.76E-01] -5.43E+00 2.81E+01
1.36E+09 #DIV/O! -5.30E+01] 6.91E+00] -9.20E+01] 2.54E+00
350 H3 5.06E+00 2.86E+02| 3.43E+00| 4.10E+02| 3.98E+00
40 #DIV/0! -1.85E-01 2.02E+00| -2.24E-01| 6.39E-01
ET(fo) | 12.168 #DIV/O! 1.556-03] -5.00E+00| 1.53E-02[ -5.30E+01] 2.66E-03| -0.20E+01] 9.80E-04] -1.14E+01 4.926-03| -4.00E-01] 4.49-03[ -4.00E-01 9.00E-03
ET(fi) 10.008 Pu-238 | 260E-01]  2.60E-01] 1000 2.10E+04| 3.336+00| 3.67E-06| 4.64E+00| 4.50E-05] 1.55E+00] 1.24€-04| 7.20E-02| 2.16E-04] 7.20E-02] 8.64E-05]
Rlupv) | Bv(wet) #DIV/0! 5.976-03| -5.00E-03| 7.296-07| -1.59€+01] 7.26E+02] -1.986+01| 2.18E+01[ -7.38E+00] 3.98E+01 | -5.56E+00| 2.08E+01| -5.56E+00] 1.04E+02
Ries) MLF
MLF 026 Am-241 Co-60 H-3 Pu-238
MLF 0.25 Calculated [ PRG 9% Differ. Calculated [ PRG 9% Differ, [ calculated | PRG [ % Differ. Calculated PRG 9% Differ.
Q(p-po) 02 ey Slope -4.90E+01] -4.89E+01 02%| o\ [Slope -2.33E+01] -2.32E+01 04%| o [Sope | -187ec01]  -187es01[ 0.0% ey |Slope -4.60E+01] -4.60E+01 0.0%
f(p-po) 1 Intercept 7.536-03 7.48£-03 0.7% Intercept | 4.40E-02| 4.35€-02 1.1%) Intercept | 7.96E-01 7.886-01]  1.0% Intercept 5.97E-03| 5.89E-03 1.3%)
f(s-po) 1 Fish |Slope -4.00E-03] -4.00E-03 0.0%] . [Slope -4.80E-01] -4.80E-01 0.0%] L [Slope Fish Slope -5.00E-03] -5.00E-03 0.0%
Qlspo) | 0.022 Intercept 6.44E-05| 6.46E-05 -0.3% Intercept | 1.47E-01] 1.46E-01 0.7% Intercept Intercept 7.296-07 7.27607 0.3%
R(upp) | Bv(dry) eef |SloPE -1.59E+01] -1.59E+01 0.0%] g0 [Slope -1.54E+01] -1.54E+01 0.0%] g0 [Slope -1.85E-01 -1.85€-01]  0.0% seef  |SloPe -1.59E+01] -1.59E+01 0.0%
Q(p-beel) | 1177 Intercept 2.01E+00| 2.02E+00 0.5% Intercept | 1.37E+01| 1.37E+01 0.0% Intercept | 2.02E+00 2.01E+00]  0.5% Intercept 7.26E+02| 7.24E+02 0.3%
f(p-beef) 1 16.9 Milk Slope -1.98E+01| -1.98E+01 0.0% Milk Slope -1.93E+01| -1.93E+01 0.0% Milk Slope -2.24E-01 -2.24E-01 0.0%) Milk Slope -1.98E+01| -1.98E+01 0.0%!
f(s-beef) 1 Intercept 6.54E+02| 6.56E+02 -0.3% Intercept | 1.46E+01] 1.45E+01 0.7% Intercept | 6.39E-01 6.39E-01]  0.0% Intercept 2.18E+01| 2.17E+01 0.5%
Qlsbeef) | 0.39 Swine |SloPE -7.38E+00] -7.38E+00 0.0%] g e [Slope -7.19E+00] -7.19E+00 0.0%] g e [Slope 9.97E-02 9076021 0.0%] (" [slope -7.38E+00] -7.38E+00 0.0%
o(m) 103 | 041 Intercept 2.36E+01| 2.37E+01 0.4% Intercept | 1.18E+01| 1.18E+01 0.0% Intercept Intercept 3.98E+01| 3.97E+01 0.3%
Q(p-dairy) | 16.9 poultry |02 -5.56E+00] -5.56E+00 0.0%] 50 ey [Slope -5.43E+00] -5.43E+00 00%] 5 ey [SloRe Poultry [ S10P -5.56E+00] -5.56E+00 0.0%
f(p-dairy) 1 Intercept 131E+01] 1.32E+01 -0.8% Intercept | 4.76E-01] 4.76E-01 0.0%) Intercept Intercept 2.08E+01| 2.07E+01 0.5%
f(s-dairy) 1 gy |ope -5.56E+00| -5.56E+00 0.0% o [Slope -5.43E+00 | -5.43E+00 0.0%] . [Slope . Slope -5.56E+00| -5.56E+00 0.0%)
Q(s-dairy) | 0.41 Intercept 5.26E+01| 5.27E+01 0.2% Intercept | 2.81E+01] 2.80E+01 0.4% Intercept Intercept 1.04E+02] 1.04E+02 0.0%
2':;3' 4; Consumption of fuits and vegeta
o) T "PR""G" _*sw-f-prod-rad-ing . e 1 (o o (11 (A 1) s R L
INTERCEPT: PR""G" _"f~y prad—rad—lng ("pCif /g DR R upy! R" "es" M "x"((t (yr ) XA (" /My )|/(( 1- A("-A""t"_"f")))) "SLOPE=" ("1 e rup L" /"kg" )"+ e _res” ("L /"kg" )"+r" "' _"dep” ("L" /kg" )/ | ("R" "upyv" "+""R" _"es" M
Qssw) | 037 T _rup "/“kg =" ("Irx FxB""V"_"wet" - B D" ) /(P XA BT ) I res” " (L /"kg ")"_" e FXMLEX " ["1=""e" A("=" A" _"B" T YR XTI TBT ) I res” (LY /7Kg )" =" (e Fx I X T X " (M= T A= AT Y
| Covciving) IEERZZN [ EERS YT XN _UET )T (MR upy” =B “es" "=MLF (0.26)"
v 05
U(m) 4.69 c ion of eggs
u(t) 11.32 "PR""G" _"sw-f-egg-rad-ing" "=
Flx) 0.194 "INTERCEPT=" ("PR" "G" "f-egg-rad-ing" " " ('oCi" /'g" )J/("T" "F" "egg" "* ("day" /"kg" )" x" ["Q"_"p-po" "* ("0.2 kg" /"day” )" x " "F' "pepo’ " (*1" " x " 0" " ("1 )" x " ("R" _"upp" "+""R" _"es" ))"+" ("Q" _"s-po" " " ("0.022 kg” /"day” )" _"pepo” " ("1 )] ) " x " (" " )X (M /e
A 16.2302 | | ('L "e" AC-A """ )))) "SLOPE=" ("-""Q" _"w-po" ("0.4 L" /"day" )/("Q" _"p-po” " " ("0.2 kg" /"day" )" x " "f'_"p-po" ™" ("1")"x ""f" "s-po” " ("1")"x" ("R _"upp" "+""R"_"es’ ))"+" ("Q" _"s-po" " " ("0.022 kg" /"day" )"x " 0" " ("1")) TMURY “upp” "=B""v" _"dry" " " es" "=MLF
Als) 0.5 (025)"
B 18.7762
C 216.108 Ce ion of poultry
1G] 362 "PR""G" _"sw-f- =t
- 025 "INTERCEPT=" ("PR" "G" _"f-po-rad-ing" " " ("pCi" /"g" ))/("T" "F" _"po" " " ("day" /"kg" )" x " [("Q" _"p-po" " " ("0.2kg" /"day" )" x " "f" _" ") _Us-po” M ("1")"x " ("RY _"upp” "+""R" _"es” ))"+" ("Q" _"s-po” " " ("0.022 kg" /"day" )"x " "' _"p-po D) e ) A (L /e DA
] Tooso ] | " AN U ))))'SLOPE=" (1 1Q" 'w-po” ("0.4L" /'day" /('Q" p-po" " ("0.2kg" /'day" )" x """ "p-po” ! ("1 ) x" ! Pspot M ("1 )" ('R" "upp" “HUURY Mes )+ " ("Q" _“s-po” " ("0.022 kg" /'day" )'x " *f* _“p-po” "* (*1")) " "'R" _“upp Ny " "UR" es" "=MLF (0.25)"
a 240 c ion of fish
MLF 026 "PR""G" _"sw-f-fish-rad-ing" "="
(6 042 "INTERCEPT=" _"ffish-rad-ing" " " ("pCi" /g" )" x " "K" _"d" " " ("L" /"kg" ))/" " F"BCE " ("L /'kg" H Tk ("t UF  (yrt ) XA (U /yet /("1 e AN M ")) ))"'SLOPE="" ("-" "K" _"d" " ("L" /"kg" ))/" " }-"1000"{ "
T 1
tv) 60 [¢ ion of beef
Y(v) 2 "PR""G" _"sw-f-beef-rad-ing" "="
Q(w-po) 04 "INTERCEPT=" ("PR" 'G" "f-beef-radring! " " ('pCi" /'g" )/('T" "F" “heef" " (‘day" /'kg")" x" [('Q" "prbeef” "" ("11.77 kg" /'day" )" x" beef' " ("1")"x" "' _"s-beef' "" ("1")" x" ("R"_"upp" "+ "N sbeef” (039 kg! ['day” 'K "' p-beef” " (11" j)])”x“l("t" ) X
QUw-po) 0.4 ye /("1 e AR M ))))"SLOPE=" ("-""Q" _"w-beef" ("53L" /"day"))/("Q" _"p-beef' " " ("11.77 kg" /"day" )" x " "f" _"p-beef" " X" _s-beef" " ("1")" x " ("R" _"upp" "+""R" _"es" ))"+ _"s-beef" " ("0.39 kg" /"day" )"x " "f" _"p-beef" ""("1")) " "dry" " "
Quwbee) | 53 "R" _"es" "=MLF (0.25)"
om) | 0.970874
Qw-dairy) | 92 C ion of milk
Qw-sw) | 114 "PRYG" Tsw-f-dairy-rad-ing’ "=
"INTERCEPT=" ('PR" "G" _"f-dairy-rad-ing" " " ("pCi" /%" )/("T" "F" _"dlary" " ("day” /"kg" )" x" " _"m" " ("LO3 kg" /"L L milk" J\™-1" " " [("Q" _"p-dairy” " " ("16.9 kg" /"day” ' x" "F" _"p-dairy” " ("1" ' x" "F" s-dairy" " (*1" ' x" ('R _"upp" " _ves” )" 0.41kg" /"day" )"x " "f"
dairy " (T )]) (T e ) XA (U /e /(1 e A e U ))))"SLOPE=" ("-7"Q" _"w-dairy” (82 L"/"day" ))/("Q" _"p-dairy” " ("16.9 kg" /"day" )" x " "F" _"p-dairy" "* ("1")" x" "f" "s-dairy” "* ("1")" x" ("R" _"upp" "+" "R" _"es" )"+ ("Q" _"s-dairy" " " ('0.41 k" /"day" )'x """ _"p-dairy" " "
("1")) " "R" _"upp" W _dry" " "UR" _"es" "=MLF (0.25)"
w-rad-ing" "=
("PR""G" _"f-sw-rad-ing" " " ("pCi" /"g" ))/("T" "F" _"sw" " " ("day" /"kg" )" x " [("Q" _"p-sw" " " ("4.7 kg" /"day" )" x " "F _p-sw" " ("1")" x " U _Us-sw” " ("17)" x " ("RY _"upp” "+ "R" _"es” )"+ ("Q" "s-sw" " " ("0.37 kg" /"day” )"x """ "p-sw" " ("1 )]) "X ("t _UF (et ) x AT (1L /et DAL




External Exposure

Type Ground Plane  Soil Volume lcm Scm 15cm SF(imm) SF(sub)
Am-241 M 1.87E-08  2.77E-08 1.38E-08  2.58E-08 2.77E-08 1.32E-13 5.81E-11
Co-60 M 2.19E-06 1.24E-05 2.26E-06 6.49E-06 1.04E-05 2.44E-11 1.13E-08
H-3 Vv 0.00E+00  0.00E+00 0.00E+00  0.00E+00 0.00E+00 0.00E+00 0.00E+00
H-3 M 0.00E+00  0.00E+00 0.00E+00  0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pu-238 M 3.68E-10 6.92E-11 4.81E-11 6.30E-11 6.87E-11 5.96E-16 2.56E-13

Ingestion

Type SF(w) SF(f) SF(s) Soil Worker
Am-241 M 1.04E-10  1.34E-10 1.84E-10  9.10E-11
Co-60 M 1.58E-11 2.23E-11 3.81E-11 7.33E-12
H-3 " 5.07E-14  6.51E-14 8.99E-14  4.51E-14
H-3 M 1.12E-13 1.44E-13 0.00E+00  0.00E+00
Pu-238 M 1.31E-10 1.69E-10 2.25E-10 1.17E-10

Inhalation

Form SF(i)
Am-241 F 3.77E-08
Am-241 M 2.81E-08
Am-241 S 3.54E-08
Co-60 F 1.71E-11
Co-60 M 3.59E-11
Co-60 S 1.01E-10
H-3 F 1.95E-14
H-3 M 1.99E-13
H-3 S 8.47E-13
H-3 \ 5.62E-14
H-3 G(elemental) 5.62E-18
H-3 G(organic) 1.28E-13
Pu-238 F 5.22E-08
Pu-238 M 3.36E-08
Pu-238 S 3.55E-08

Ground Plane, Area Correction Factor

1m72 2mA2 5mA2 10mA2 20mA2 50mA2 100mA2 200mA2 500mA2 1000mA2  2000m”2  5000m72  10000mA2 20000m"2 50000m”2  100000m~2 Infinite
Am-241 8.40E-02 1.50E-01  2.70E-01 3.90E-01  5.10E-01 6.50E-01 7.40E-01 8.10E-01 8.70E-01 9.10E-01 9.30E-01 9.50E-01 9.80E-01 9.90E-01 9.90E-01 1.00E+00 1.00E+00
Co-60 2.80E-02 5.20E-02 9.80E-02 1.50E-01 2.10E-01 2.90E-01 3.70E-01 4.40E-01 5.40E-01 5.90E-01 6.60E-01 7.40E-01 8.10E-01 8.70E-01 9.10E-01 9.70E-01 1.00E+00
H-3 1.00E+00 1.00E+00  1.00E+00 1.00E+00  1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Pu-238 1.00E-01 1.80E-01  3.30E-01 4.70E-01  6.10E-01 7.80E-01 8.70E-01 9.40E-01 9.90E-01 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00

Soil Volume

1m72 2mA2 5mA2 10m~2 20mA"2 50mA2 100mA2 200mA"2 500mA"2 1000m”2  2000m”2  5000m72  10000mA2 20000m"2 50000m”2  100000m~2 Infinite
Am-241 1.00E-01 1.90E-01 3.20E-01 4.80E-01 5.50E-01 6.60E-01 6.90E-01 7.50E-01 7.40E-01 8.20E-01 8.70E-01 9.10E-01 1.10E+00 9.50E-01 9.90E-01 1.00E+00 1.00E+00
Co-60 9.80E-02 1.80E-01  3.30E-01 4.90E-01  5.90E-01 7.00E-01 7.40E-01 7.60E-01 7.10E-01 9.30E-01 8.50E-01 8.80E-01 9.20E-01 9.40E-01 1.00E+00 9.50E-01 1.00E+00
H-3 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Pu-238 1.80E-01 2.80E-01 5.90E-01 8.20E-01 8.60E-01 9.80E-01 1.00E+00 9.40E-01 9.70E-01 1.00E+00 1.00E+00 1.00E+00 1.10E+00 1.10E+00 9.90E-01 1.00E+00 1.00E+00




Variables Defaults Halflife (y) A 1-exp(-At(cw)) K(d) PRG MCL PRG MCL
C(w) MCL or PRG*DAF | Am-241 4.32E+02 | 1.60E-03 4.09E-02| 4.00E+00 3.35E-01| 1.50E+01| 4.61E+00| 2.06E+02
t 26 Co-60 5.27E+00 | 1.31E-01 9.67E-01| 4.80E+02 2.61E+00| 1.00E+02| 3.59E+01| 1.38E+03
o(w) 0.3 H-3 1.23E+01 | 5.63E-02 7.69E-01| 0.00E+00 | 1.37E+01| 2.00E+04| 1.89E+02| 2.75E+05
p(b) 1.5 Pu-238 8.77E+01 | 7.90E-03 1.86E-01| 5.00E+00 2.70E-01| 1.50E+01| 3.71E+00| 2.06E+02
DAF 1
-n. 13.751432 Partitioning Mass Loading
K 10 PRG based | MCL based PRG based MCL based
i 2 Am-241 1.44E-03 6.43E-02 2.42E-03 1.08E-01
-- 0.5738144 Co-60 4.43E+00( 1.70E+02 Am-241 9.19E-02 9.19E-02
| 0.18 H-3 5.22E-03| 7.62E+00 2.63E-02 1.18E+00
L 5 Pu-238 1.55E-03 8.63E-02 1.55E+00 5.94E+01
d(a) 3 Calculated PRG % Differ. Co-60 2.18E+00 2.18E+00
ED(gw) 70 Am-241 PRG Based 1.44E-03 1.44E-03 0.0% 7.10E-01 2.73E+01
d(s) 1.5 MCL Based 6.43E-02 6.43E-02 0.0% 3.48E+00 5.08E+03
Co-60 PRG Based 4.43E+00( 4.43E+00 0.0% H-3 1.73E+00 1.73E+00
MCL Based 1.70E+02| 1.70E+02 0.0% 2.01E+00 2.93E+03
H-3 PRG Based 5.22E-03 5.23E-03 -0.2% 9.61E-03 5.33E-01
MCL Based 7.62E+00| 7.61E+00 0.1% Pu-238 4.18E-01 4.18E-01
PU-238 PRG Based 1.55E-03 1.55E-03 0.0% 2.30E-02 1.28E+00
MCL Based 8.63E-02 8.63E-02 0.0% Calculated PRG % Differ.
PRG Based 2.63E-02 2.63E-02 0.0%
Am-241
Partitioning MCL Based 1.18E+00 1.18E+00 0.0%
"SSL " ("pCi" /Mgt )"="Ct _twt Tt (MpCit /ML) x 10" JAT-3" (kg /gt ) x (K _d” PRG Based 7.10E-01 7.10E-01 0.0%
" " . " Co-60
"L /g )+ (10" ! (ML watter” /'L _"soil” ))/("p" _"b" " ("kg" /"L")) " X" "tx MCLBased|  2.736+01] _ 2.726+01] 0 04%
A /(("1-" e AT ) PRG Based 2.01E+00 2.01E+00 0.0%
"C"_"w" "=MCLor " ("PRG x DAF") N3 MCLBased|  2936403]  2.93E+03 0.0%
Mass Loadin PU-238 PRG Based 2.30E-02 2.30E-02 0.0%
MCL Based 1.28E+00 1.28E+00 0.0%

"SSL" ("pCi" /"g")"=" ("C" _"w" "t ("pCi" /ML) x 1 ("m" /Myr )" X E" D _gw" M (70 yr"
)" X" U107 JA-3" " (kg /g ) X EX AT /(" " M (kg /L) X M (")
("1-" "e" A AL ))

"C" _"w" "=MCL or " ("PRG x DAF")

Dilution Attenuation Factor
HDAF=1+II (HK n (llmll /l|yr.|l )l| X i n (llmll /I|m|l )I| X d n (llmu )/I|| n (I|m|l /Ilyrll n X Lll llmll ) )

Mixing Zone Depth
T ("M ) =" ("0.0112 X L " ("m" JAT2" JATQGN "N Gt i (Y g g A
(llm" )Il X I n (I|m|l /I|yr|l )/(IIK " (llm" /llyr" n X i n (llm" /llm" n X n lldll _Ilall nn (|Imll ) )] }




External Exposure Inhalation
Type Ground Plane  Soil Volume lcm Scm 15cm SF(imm) SF(sub) Form SF(i)
Am-241 M 1.87E-08  2.77E-08 1.38E-08 2.58E-08 2.77E-08 1.32E-13 5.81E-11 Am-241 F 3.77E-08
Co-60 M 2.19E-06 1.24E-05 2.26E-06 6.49E-06 1.04E-05 2.44E-11 1.13E-08 Am-241 M 2.81E-08
H-3 Vv 0.00E+00  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Am-241 S 3.54E-08
H-3 M 0.00E+00  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Co-60 F 1.71E-11
Pu-238 M 3.68E-10 6.92E-11 4.81E-11 6.30E-11 6.87E-11 5.96E-16 2.56E-13 Co-60 M 3.59E-11
Co-60 S 1.01E-10
Ingestion H-3 F 1.95E-14
Type SF(w) SF(f) SF(s) Soil Worker H-3 M 1.99E-13
Am-241 M 1.04E-10  1.34E-10 1.84E-10 9.10E-11 H-3 S 8.47E-13
Co-60 M 1.58E-11 2.23E-11 3.81E-11 7.33E-12 H-3 Vv 5.62E-14
H-3 Vv 5.07E-14  6.51E-14 8.99E-14 4.51E-14 H-3 i(elementa 5.62E-18
H-3 M 1.12E-13 1.44E-13 0.00E+00 0.00E+00 H-3 G(organic) 1.28E-13
Pu-238 M 1.31E-10 1.69E-10 2.25E-10 1.17E-10 Pu-238 F 5.22E-08
Pu-238 M 3.36E-08
Pu-238 S 3.55E-08
Soil Volume
1m72 2mA2 5mA2 10m~2 20mA2 50mA2 100mA2 200mA"2 500mA2 1000m”2  2000m”2  5000m72 10000m72  20000m”2  50000m”2 100000m"2 Infinite
Am-241 1.00E-01 1.90E-01 3.20E-01 4.80E-01 5.50E-01 6.60E-01 6.90E-01 7.50E-01 7.40E-01 8.20E-01 8.70E-01 9.10E-01 1.10E+00 9.50E-01 9.90E-01 1.00E+00 1.00E+00
Co-60 9.80E-02 1.80E-01  3.30E-01 4.90E-01 5.90E-01 7.00E-01 7.40E-01 7.60E-01 7.10E-01 9.30E-01 8.50E-01 8.80E-01 9.20E-01 9.40E-01 1.00E+00 9.50E-01  1.00E+00
H-3 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Pu-238 1.80E-01 2.80E-01 5.90E-01 8.20E-01 8.60E-01 9.80E-01 1.00E+00 9.40E-01 9.70E-01 1.00E+00 1.00E+00 1.00E+00 1.10E+00 1.10E+00 9.90E-01 1.00E+00 1.00E+00
Ground Plane, Area Correction Factor
1m72 2mA2 5mA2 10mA2 20m~2 50mA2 100mA2 200mA"2 500mA2 1000m”2  2000m”2  5000m72 10000m72  20000m”2  50000m”2 100000mA"2 Infinite
Am-241 8.40E-02 1.50E-01  2.70E-01 3.90E-01 5.10E-01 6.50E-01 7.40E-01 8.10E-01 8.70E-01 9.10E-01 9.30E-01 9.50E-01 9.80E-01 9.90E-01 9.90E-01 1.00E+00  1.00E+00
Co-60 2.80E-02 5.20E-02 9.80E-02 1.50E-01 2.10E-01 2.90E-01 3.70E-01 4.40E-01 5.40E-01 5.90E-01 6.60E-01 7.40E-01 8.10E-01 8.70E-01 9.10E-01 9.70E-01 1.00E+00
H-3 1.00E+00 1.00E+00  1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00  1.00E+00
Pu-238 1.00E-01 1.80E-01  3.30E-01 4.70E-01 6.10E-01 7.80E-01 8.70E-01 9.40E-01 9.90E-01 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00  1.00E+00




External Exposure
Type Ground Plane  Soil Volume lcm Scm 15cm SF(imm) SF(sub) Inhalation
Am-241 M 1.87E-08 2.77E-08 1.38E-08 2.58E-08 2.77E-08 1.32E-13 5.81E-11 Form SF(i)
Co-60 M 2.19E-06 1.24E-05 2.26E-06 6.49E-06 1.04E-05 2.44E-11 1.13E-08 Am-241 F 3.77E-08
H-3 Vv 0.00E+00  0.00E+00 0.00E+00  0.00E+00 0.00E+00 0.00E+00 0.00E+00 Am-241 M 2.81E-08
H-3 M 0.00E+00  0.00E+00 0.00E+00  0.00E+00 0.00E+00 0.00E+00 0.00E+00 Am-241 S 3.54E-08
Pu-238 M 3.68E-10 6.92E-11 4.81E-11 6.30E-11 6.87E-11 5.96E-16 2.56E-13 Co-60 F 1.71E-11
Co-60 M 3.59E-11
Ingestion Co-60 S 1.01E-10
Type SF(w) SF(f) SF(s) Soil Worker H-3 F 1.95E-14
Am-241 M 1.04E-10 1.34E-10 1.84E-10 9.10E-11 H-3 M 1.99E-13
Co-60 M 1.58E-11 2.23E-11 3.81E-11 7.33E-12 H-3 S 8.47E-13
H-3 " 5.07E-14 6.51E-14 8.99E-14  4.51E-14 H-3 \ 5.62E-14
H-3 M 1.12E-13 1.44E-13 0.00E+00  0.00E+00 H-3 i(elementa 5.62E-18
Pu-238 M 1.31E-10 1.69E-10 2.25E-10 1.17E-10 H-3 G(organic) 1.28E-13
Pu-238 F 5.22E-08
Pu-238 M 3.36E-08
Pu-238 S 3.55E-08
Ground Plane, Area Correction Factor
1m72 2mA2 5mA2 10m~2 20mA"2 50mA"2 100mA2 200mA"2 500mA"2 1000m”2  2000m”2  5000m72  10000mA2 20000m"2 50000m”2  100000m"2 Infinite
Am-241 8.40E-02 1.50€E-01 2.70E-01 3.90E-01 5.10E-01 6.50E-01 7.40E-01 8.10E-01 8.70E-01 9.10E-01 9.30E-01 9.50E-01 9.80E-01 9.90E-01 9.90E-01 1.00E+00 1.00E+00
Co-60 2.80E-02 5.20E-02 9.80E-02 1.50E-01 2.10E-01 2.90E-01 3.70E-01 4.40E-01 5.40E-01 5.90E-01 6.60E-01 7.40E-01 8.10E-01 8.70E-01 9.10E-01 9.70E-01 1.00E+00
H-3 1.00E+00 1.00E+00  1.00E+00 1.00E+00  1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Pu-238 1.00E-01 1.80E-01 3.30E-01 4.70E-01 6.10E-01 7.80E-01 8.70E-01 9.40E-01 9.90E-01 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Soil Volume
1mA2 2m~2 5mA72 10mA2 20m~2 50mA"2 100mA"2 200m”2 500m”~2 1000m”2  2000m”2  5000m”2  10000m*2 20000m"2 50000m”2  100000m”"2 Infinite
Am-241 1.00€E-01 1.90€E-01 3.20E-01 4.80E-01 5.50E-01 6.60E-01 6.90E-01 7.50E-01 7.40E-01 8.20E-01 8.70E-01 9.10E-01 1.10E+00 9.50E-01 9.90E-01 1.00E+00 1.00E+00
Co-60 9.80E-02 1.80E-01 3.30E-01 4.90E-01 5.90E-01 7.00E-01 7.40E-01 7.60E-01 7.10E-01 9.30E-01 8.50E-01 8.80E-01 9.20E-01 9.40E-01 1.00E+00 9.50E-01 1.00E+00
H-3 1.00E+00 1.00E+00  1.00E+00 1.00E+00  1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Pu-238 1.80E-01 2.80E-01 5.90E-01 8.20E-01 8.60E-01 9.80E-01 1.00E+00 9.40E-01 9.70E-01 1.00E+00 1.00E+00 1.00E+00 1.10E+00 1.10E+00 9.90E-01 1.00E+00 1.00E+00




Variables | Defaults Type Halflife (y) A 1-exp(-At(iw)) SF(s) SF(i) SF(ext-sv) [ ACF(ext-sv) SF(sub)
R 1.00E-06 Am-241 M 4.32E+02 1.60E-03 3.936-02| 9.10E-11| 0.00E+00| 2.77E-08| 1.00E+00| 5.81E-11 - — -
t(iw) 25 Co-60 M 5.27E+00 1.31E-01 9.63E-01| 7.336-12| 1.00E+00|  1.24E-05| 1.00E+00| 1.13E-08 M“"‘Fm‘”‘ﬁ“"d e e S n i wn n  w
EF(iw) 250 H3 M 1.236+01 5 63E-02 7.55E-01| 0.00E+00] 0.00E+00| 0.00E+00] 9.00E-01| 0.00E+00 PEPYEY ! " (("m” tairt 237)/ (K" "g” Usoil” ))"=" "Q" /'C" 'wind
" (("g" /("m" ~2" "=s"))/("kg" /"m" ~"3" ))"x" "3600" ("s" /"hour" )/("0.036
ED(iw) 25 Pu-238 M 8.77E+01 7.90E-03 1.79-01| 1.17E-10| 1.00E+00| 6.92E-11| 1.00E+00| 2.56E-13 X (VT (U (e /STy /(U (") ))A3
IRS(iw) 50 F(x)")
ET(iw) 8 Soil Soil "Q" /"C" "wind" "=Ax" "exp"{{"In""A" _"s" " " ("acre")"-B")""2" /"C"]
IRA(iw) 60 Ingestion Inhalation External Total Calculated PRG % Differ.
Z3| 1.36E+09 4.01E-08 | 4.01E-08 | 4.01E-08 1.00E+00 B Ingestion | 3.59E+01| 3.59E+01 0.0%
0.4 Am-241 | 1.12E-09 | 0.00E+00 |  2.49E-09 #DIV/0! 3 inhalation | 2.94E+02[ 2.94E+02 0.0%
1 3.59E+01 | #DIV/0! | 1.61E+01 #DIV/0! £ External | 1.61E+01] 161E+01 0.0%
VRN 93.77358 3.29E-06 | 3.29E-06 3.29E-06 1.00E+00 Total 1.076+01] 1.07E+01 0.0%
0.5 Co-60 | 2.21E-09 | 8.85E-02 2.73E-05 2.69E+04 Ingestion | 1.49E+03| 1.49E+03 0.0%
U(m) 4.69 1.49E+03 | 3.71E-05 1.21E-01 3.71E-05 3 Inhalation | 3.68E+05| 3.69E+05 -0.3%
u(t) 1132 6 1.00E+00 S External 1.21E-01] 1.21E-01 0.0%
F(x) 0.194 H-3 Total 1.21E-01] 1.21E-01 0.0%
A 16.2302 #DIV/0! Ingestion
Als) 0.5 1.986-07 | 1.98E-07 1.98E-07 1.00E+00 o Inhalation
B 18.7762 Pu-238 | 6.55E-09 | 1.65E-02 2.83E-11 8.34E+04 T External
C 216.108 3.01E+01 | 1.20E-05 | 6.98E+03 1.20E-05 Total 2.99€-01] 2.99E-01 0.0%
Ingestion 3.01E+01| 3.03E+01 -0.7%
Ar @ Inhalation | 2.30E+02| 2.30E+02 0.0%
With Halflife Decay | Without Halflife Decay ‘; External 6.98E+03| 6.98E+03 0.0%
g
Inhalation | External Total :Inhalaﬁon External Total Total 2.65E+01| 2.66E+01 -0.4%
#REF! #REF! | 1.00E+00l 1.00E-06|  1.00E-06 1.00E+00
Am-241 | HREF! #REF! HREF! | HREF! #REF! #REF!
H#REF! #REF! | HREF! #REF!
H#REF! #REF! 1Aooe+00: 1.00E-06|  1.00E-06 1.00E+00
Co-60 ™ ReFI #REF! #REF! | #REF! #REF! #REF!
#REF! #REF! T 4REF! #REF! Ingestion of soil
0.00E+00 1.00E+00]__ 1.00E-06 1.00E+00 "PR""G" _"iw-soil-ing" ("pCi" /"g")"=" ("TRx""t" _"iw" "" ("yr" )" x A" ("1" /"yr" ))/(("1-""e" A("-A" "t iw" ) )" x S" "F" _"s" ("risk" /"pCi" )" x E" "F"
H-3 [ #VALUE! #VALUE! | #VALUE! #VALUE! i " ("250 day” /Myr" )" E" D" tiw" M ("25 yrt )" IR S Miw" " ("S0 mg" /"day" )" x " ("g" /1000 mg")" ")
#VALUE! I #VALUE! Inhalation of particulates emitted from soil
#VALUE! | #VALUE! | 1.00E+00] 1.00E-06] 1.00E-06 1.00E+00 "PR""G" _"iw-soil-inh" ("pCi"/'g" )'=" | TRX""t"_"iw" " ("yr" )" x A" ("1 /yr" ] /(("1=" et AR T _tiw ) )" xS F " (“risk" /"pCi" )" x E" "F"
Pu-238 | #VALUE! | #VALUE! | #VALUE! | 2.01E+02| 0.00E+00|  #DIV/0! tiw" " (7250 day” /V')XE "D _tiw! M (25 yrt )" ETIT _tiw " ("8 hrs™ ['day” )" x" ("L day" /24 hrs” )" X IR" "A" (("60 " "m" 2"3")/"day" )"
#VALUE! | #VALUE! I 2.99E-09] #DIV/0! X" ("1"/"PEF" ("m” 23" /"g") )" x " ("1000g" /"kg" ) )
External exposure to ionizing radiation

"PRGiw—soil—ext" ("pCi" /'g" )"=" | "TRx" "t" _"iw" " " ("yr" )" x A" ("1" /"yr" H /(("1=""e" A("-A" "t" _"iw" ) )" x S" "F" _"ext-sv" " " (("risk" ye" )/ | "pCi"

Air /'g”-{ "X E"UFY _Miw" "t ("250 day" /Myt )" x " ("1yr" /"365 days" )" x E" "D" _"iw" " " ("25yr" )" x" |— I-”E" T _Miw" " ("8 hrs" /"day" )" x " ("1 day" /"24 hr"
Calculated | PRG % Differ. )" X GS""F"_"i" " ("0.4") "x AC" "F" _"ext-sv" { )
Inhalation | 2.16E-04| 2.16E-04 0.0% Total
. External | 3.08£403| 3.08E+03 0.0% "PR""G" _"iw-soil-tot" " " ("pCi" /"g" )"=" "1"/("1" /("PR" "G" _"iw-soil-ing" ))"+" ("1" /("PR" "G" _"iw-soil-inh" ))"+" ("1" /("PR" "G" _"iw-soil-ext" ))
§ | Towl | 2166:04] 216E:04]  _00%)
E Inhalation [ 2.12E-04| 2.12E-04 0.0%
External | 3.02€+03| 3.026+03 0.0% Inhalation (with half-life decay)
Total 2.12E-04| 2.12E-04 0.0% "PR""G" _"iw-air-inh-decay” "" ("pCi" /"m" A"3" )"=" F"TRx""t" "iw" " " ("yr" )" x A" ("1" /"yr" A /(("1=" e AC-AT T tiw ) )" x ST ET
Inhalation | 2.70E-01] 2.71E.01 0.4% ("risk" /"pCi" )" x E" "F" _"iw" " " ("250 day" /"yr" )" x E" "D" _"iw" " " ("25 yr" )"x E" "T" _"iw" " " ("8 hr" /"day" )" x " ("1 day" /"24 hours" )" x IR" "A" _'
External | 5.29E+01] 5.326+01]  -0.6% “(e(me;i ) Th ':af”)f/e ";Z‘Q;) )
o 5 X (wi -li y)
ﬁ - T—Oti -_ —2—'62E£1- —21050—1 = —-U—A—n "PR""G" _"iw-air-sub-decay" " " " I-”TR x" ittty )t xRt (Lt et )-I J(("1="e AR i ) )" x F" _"sub" ""
© Inhalation | 7.92€-02] 7.95E-02 =0:4% (("risk" /'yr" )/("pCi" /'m" A"3" )" x E" "250 day" /"yr" )" x " ( |—”1 yr"-l /"365 days" )" x E" "D" _"iw" " " ("25yr" )" x E" "T" _"iw" " " ("8 hr"
External | 1.55E+01| 1.56E+01 -0.6% /"day")" x " ("1 day" /"24 hrs" )" x GS" " ("1.0"))
Total 7.88E-02] 7.91E-02 0.4% Total (with half-life decay)
Inhalation | 1.76E+01| 1.76E+01 0.0% "PR""G" _"iw-air-tot-decay" "" ("pCi" /'m" A"3" )"=" "1"/("1" /("PR" "G" _"iw-air-inh-decay" ) "+" "1"/("PR" "G" _"iw-air-sub-decay" )" ")
External
o [z _[1zeeor
T Inhalation | 9.45E+00| 9.44E+00
External Inhalation (without half-life decay!
G "PR" "iw-air-inh-nodecay" " " ("pCi" /"m" A"3" )"=" R"TR"4 /(" " ("risk" /"pCi "iw" " " ("250 day" /"yr" )" x E" "D" _"i
TOta! 9.45E+00] 9.44E+00 0'15' ("25yr" )" E" T Miw" " ("8 hr" /"day” )" x " ("1 day” /"24 hours" )" x IR" "A" _"iw" " " (("60 " "m" A"3")/"day") )
Inhalation | 169E-04] 1.69E-04 0.0% External (without half-life decay)
© External | 7.54E+05| 7.55E+05 -0l "PR""G" _"iw-air-sub-nodecay" " " ("pCi" /'m" A"3" )"=" |- TR"4 /("S" "F" "sub" " " (("risk" /'yr" )/("pCi" /'m" A"3" ))" x E" "F" _"iw" " " ("250 day"
m. —_ T_Oti' —_ 1_625_04_ _1£9£’0_4 - _0_0% /tyrt )t x |—”1 yr -{ /"365 days" )" x E ("25yr" )" x E" ("8 hr" /"day" )" x" ("1 day" /"24 hrs" )" x GS" "F" _"a" " " ("1.0"))
H Inhalation | 1.53E-04| 1.53E-04 0.0% Total (without half-life decay)
External | 6.84E+05[ 6.85E+05 -0.1% "PR""G" _"iw-air-tot-nodecay" " " ("pCi" /'m" A"3" )"=" "1"/("1" /("PR" "G" _"iw-air-inh-nodecay" ) "+" "1" /("PR" "G" _"iw-air-sub-nodecay" )" ")
Total 1.53E-04| 1.53E-04 0.0%




Variables | Defaults Type Halflife (y) A 1-exp(-At(iw)) SF(s) SF(i) SF(ext-sv) | ACF(ext-sv) SF(sub)
TR 1.00E-06 Am-241 M 4.32E+02 1.60E-03 3.936-02| 9.10E-11| 0.00E+00| 2.77E-08| 1.00E+00| 5.81E-11
t(ow) 25 Co-60 M 5.27E+00 1.31E-01 9.63E-01| 7.33E-12| 1.00E+00|  1.24E-05| 1.00E+00| 1.13E-08
EF(ow) 225 H-3 M 1.23E+01 5.63E-02 7.55E-01| 0.00E+00| 0.00E+00| 0.00E+00| 9.00E-01| 0.00E+00
ED(ow) 25 Pu-238 M 8.77E+01 7.90E-03 1.798-01| 1.176-10] 1.00E+00] 6.926-11] 1.00E+00|  2.56E-13
IRS(ow) 100
ET(ow) 8 Soil Soil
IRA(ow) 60 Ingestion Inhalation External Total Calculated PRG % Differ.
2 1.36E+09 4.01E-08 | 4.01E-08 |  4.01E-08 1.00E+00 B Ingestion | 1.99E+01| 1.99E+01 0.0%
1 Am-241 | 2.01E-09 | 0.00E+00 | 5.59E-09 #DIV/0! S Inhalation | 3.27E+02| 3.27E+02 0.0%
1 1.99E+01 | #DIV/0! | 7.17E+00 #DIV/0! £ External | 7.17E+00] 7.18E+00 -0.1%)
SVl 93.77358 3.20E-06 | 3.29E-06 | 3.29E-06 1.00E+00 Total 5.196+00]  5.19E+00 0.0%
0.5 Co-60 | 3.976-09 | 7.97E-02 | 6.13E-05 2.43E+04 Ingestion | 8.28E+02| 8.29E+02 -0.1%
U(m) 4.69 8.28E+02 | 4.136-05 [ 5.36E-02 4.12E-05 3 inhalation | 4.09E+05] 4.10E+05 -0.2%
u(t) 11.32 1.41E-06 1.00E+00 8 External | 5.36E-02| 5.37E-02 -0.2%)
F(x) 0.194 H-3 #DIV/0! Total 5.36E-02] 5.37E-02 -0.2%
A 16.2302 #DIV/0! Ingestion
Als) 0.5 1.98€-07 1.98E-07 1.00E+00 o Inhalation
B 18.7762 Pu-238 | 1.186-08 | 1.48E-02 [ 6.37E-11 7.51E+04 T External
c 216.108 1.676+01 | 1.33E-05 [ 3.10E+03 1.33E-05 Total 3.336-01  3.32E-01 0.3%
Ingestion | 1.67E+01] 1.68E+01 -0.6%
Air 2 Inhalation | 2.55E+02| 2.55E+02 0.0%
With Halflife Decay | Without Halflife Decay '; External 3.10E+03| 3.10E+03 0.0%
I
Inhalation | External Total : Inhalation External Total Total 1.56E+01| 1.57E+01 -0.6%
#REF! #REF! | 1.00E+00, 1.00E-06] 1.00E-06 1.00E+00
Am-241 | #REF! #REF! #REF! | HREF! #REF! #REF! Particulate Emission Factor - Wind
#REF! #REF! 1 HREF! #REF! "PE" "F " (("m" _"air" AM3) /(K" g" soil” ))"=""Q" /"C" "wind" "" (("g" /("m" A"2" "=s"))/("kg" /"m" A"3" ))"x " "3600" ("s"
#REF! | #REF! | 1.00E+00; 1.00E-06| 1.00E-06 1.00E+00) /"hour”)/("0.036 x " ("1-V")"x " (("U" _"m” " ("m" /"s" ))/("U " (m/"s") )" X FX)")
Co-60 #REF! #REF! HREF! |  #REF! #REF! #REF! Q" /"C" "wind” "=Ax" "exp” " st M (Macre”)"-B")"2" /"C" ]
#REF! #REF! | #REF! #REF!
#REF! 1.00£+001  1.00E-06 1.00E+00
H-3 #REF! #REF! : #REF! #REF! Ingestion of soil
#REF! ]  #REF! "PR""G" _"ow-soil-ing" ("pCi" /"g" )" CTRx""t" "ow™ " " ("yr" )" x A" ("1 /Myr" ) /(("1=" e AN M ow™ ) )" x ST UFT s" (Mrisk” /"pCi" )" x E" "F" "ow" "
0.00E+00| 0.00E+00| 1.00E+001  1.00E-06] 1.00E-06 1.00E+00| | " ("225day” /"yr" )" xE" D" "ow” " ("25yr" )" x R""S" "ow" " " ("100 mg" /"day” )" x " ("g" /"1000 mg" )" ")
Pu-238 | #VALUE! | #VALUE! H#VALUE! | #VALUE! | HVALUE! Inhalation of particulates emitted from soil _ ) _
WALUEL | VALUE] At | wawe "PRYG" Tow-soil-in" ('pCI"/7g" =" FTRX " tow” 1 (" "X A (L /(U1 AN ow! ) ST I S TGl ) KET !
_ ("225 day" /"yr" )" x E" "D" _"ow' ("25yr" )" xE""T" _"ow ("8 hrs" /"day" )" x " ("1 day" /"24 hrs" )" x IR" "A" _"ow' (("60" "m" A"3")/"day" )" x
- ("1"/"PEF" ("m" A"3" /"kg" ) )" x " ("1000g" /"kg")) " "
Air External exposure to ionizing radiation
Calculated PRG % Differ. "PRGo—soil—ext" ("pCi" /"g" )"=" |—"TR X" _Mow™ M (Myrt ) x A (M /Myt )-I J(("1=" e A-AT T Mow™ ) )" x S"UFY Mext-sv" " (("risk" /'yr" )/ |— "pCi" /”g”-l
Inhalation | 2.41E-04| 2.40E-04 0.4% )" X E""F" _"ow" " " ("225 day" /"yr" )" x " ("1yr" /"365 days" )" x E" "D" _"ow" " " ("25yr")"x" | F"E""T" _"ow" "" ("8 hrs" /"day" )" x " ("1 day" /"24 hr" )" x GS"
B External | 3.42E+03| 3.42E+03 0.0% EY_"o" U ("1.0") "x AC""F" _ext-sv" { )
3 Total 2.41E-04| 2.40E-04 0.4% Total
£ Inhalation | 2.36E-04| 2.36E-04 0.0% "PR""G" _"ow-soil-tot" "" ("pCi" /'g" )"=" "1" /("1" /("PR" "G" _"ow-soil-ing" ))"+" ("1" /("PR" "G" _"ow-soil-inh" ))"+" ("1" /("PR" "G" _"ow-soil-ext" ))
< External | 3.35E+03| 3.35E+03 0.0%
Total 2.36E-04| 2.36E-04 0.0%
Inhalation | 3.01E-01] 3.02E-01 -0.3%) | Inhalation (with half-life decay)
el [ 500501 591601 0| | 'PR S Tow-aitinh-decay  CGCT /I 't IR tow ® (Y ) A (1 [ M (C e (N ot ) )R
% Total 2.99E-01] 3.00E-01 03% ("nsk” {“pO“ ) xE “F/\”,”ow“ ( 250 day" /"yr" )" xE" "D" _"ow ("25yr")"x E""T" "ow ("8 hr" /"day" )" x" ("1 day" /"24 hours" )" x IR" "A
8 [Inhalation | 8.80E-02| 8.83£:02 03%] | pmral ‘El(itioha"r_:'ife dicz/ day"))
External 1.72E+01| 173E+01 -0.6% "PR""G" _"ow-air-sub-decay" "" ("pCi" /'m" A"3" )"=" |—"TR X" Mow!™ M (Myrt ) XA (ML /Myt )-| J(("1-""e" A" "t _"ow" ) )" x S"F" _Msub" " "
Total 8.76E-02) 879E-02 0.3% (("risk" Z'yr" )/("pCi" /'m" A"3" )" x E" "F" _"ow" " " ("250 day" /"yr" )" x " ( }-"1 yr" -| /"365 days" )" x E" "D" _"ow" "" ("25yr" )" x E""T" _"ow" " " ("8 hr"
Inhalation | 1.96E+01| 1.95E+01 0.5%] | /"day" )" x " ("1 day" /24 hrs" )" x GS" "F" _"a" " ("1.0"))
External Total (with half-life decay)
™ | "PR""G" _"ow-air-tot-decay" " " ("pCi" /'m" A"3" )"=" "1" /("1" /("PR" "G" _"ow-air-inh-decay" ) "+" "1"/("PR" "G" _"ow-air-sub-decay" )" ")
T Inhalation | 1.05E+01| 1.05E+01
External Inhalation (without half-life deca:
Inhalation (without half-life decay)
Tota.l LOSE:01) 1.056+01 0.0% "PR""G" _"ow-air-inh-nodecay" "" ("pCi" /"m" A"3" )"=" F"TR"H /("S" "F" _"i" " " ("risk" /"pCi" )" x E" "F" "ow" " " ("250 day" /"yr" )" x E" "D" "ow" "
Inhalation | 1.88E-04] 1.88E-04 0.0%] | » ("25yr")"x E""T" "ow" " " ("8 hr" /"day" )" x " ("1 day" /"24 hours" )" x IR" "A" "ow" " " (("60 " "m" A"3")/"day" ) )
© External | 8.38E+05| 8.39E+05 -0.1%| | External (without half-life decay)
m_ Total 1.88E-04| 1.88E-04 0.0%] | "PR""G" _"ow-air-sub-nodecay" " " ("pCi" /'m" A"3" )'=" }"TR" -| J("S""F" _"sub" " " (("risk" /'yr" )/("pCi" /'m" A"3" )" x E" "F" _"ow" " " ("250 day"
3 Inhalation | 1.70E-04| 1.70E-04 0.0%| | /'yr" )" x " (}"1yr"{/"365 days" )" x E" "D" _"ow" " " ("25yr" )" x E" "T" "ow" "" ("8 hr" /"day" )" x " ("1 day" /"24 hrs" )" x GS" "F" _"a" " " ("1.0"))
External | 7.60E+05| 7.61E+05 -0.1%| | Total (without half-life decay]
Total 1.70E-04| 1.70E-04 0.0%| | "PR""G" _"ow-air-tot-nodecay" "" ("pCi" /'m" A"3" ) 1"/("1" /("PR" "G" _"ow-air-inh-nodecay" ) " "/("PR" "G" _"ow-air-sub-nodecay" )




Variables | Defaults Type Halflife (y) A 1-exp(-At(cw)) SF(ext-sv) | SF(ext-lcm) | SF(ext-5cm) SF(ext-15cm) SF(ext-gp) GSF(0)@0cm
TR 1.00E-06 | Am-241 M 4.32E+02 1.60E-03 3.93E-02 2.77E-08 1.38E-08 2.58E-08 2.77E-08 1.87E-08 4.00E-01
t(iw) 25 Co-60 M 5.27E+00 1.31E-01 9.63E-01 1.24E-05 2.26E-06 6.49E-06 1.04E-05 2.19E-06 4.00E-01
EF(iw) 250 H-3 M 1.23E+01 5.63E-02 7.55E-01 0.00E+00|  0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.00E-01
ED(iw) 25 Pu-238 M 8.77E+01 7.90E-03 1.79E-01 6.92E-11 4.81E-11 6.30E-11 6.87E-11 3.68E-10 4.00E-01
ET(iw) 8
ACF(ext-sv) ACF(ext-1cm) | ACF(ext-5cm) | ACF(ext-15cm) | ACF(ext-gp) ACF(ext-sv) ACF(ext-1cm) | ACF(ext-5cm) | ACF(ext-15cm) | ACF(ext-gp) ACF(ext-sv) ACF(ext-1cm) | ACF(ext-5cm) | ACF(ext-15cm) | ACF(ext-gp)
Am-241 1.08E-01 9.46E-02 9.50E-02 9.69E-02 8.44E-02 Am-241 1.94E-01 1.67E-01 1.67E-01 1.64E-01 1.50E-01 Am-241 3.20E-01 2.97E-01 2.90E-01 2.85E-01 2.71E-01
Co-60 9.83E-02 4.26E-02 6.55E-02 8.49E-02 2.83E-02 Co-60 1.77€-01 7.98E-02 1.22€-01 1.59E-01 5.21E-02 Co-60 3.33E-01 1.48E-01 2.22E-01 2.88E-01 9.86E-02
H-3 9.00E-01 9.00E-01 9.00E-01 9.00E-01 9.00E-01 H-3 9.00E-01 9.00E-01 9.00E-01 9.00E-01 9.00E-01 H-3 9.00E-01 9.00E-01 9.00E-01 9.00E-01 9.00E-01
Pu-238 1.79E-01 1.53E-01 1.60E-01 1.71E-01 1.03E-01 Pu-238 2.84E-01 2.70E-01 2.83E-01 2.83E-01 1.84E-01 Pu-238 5.92E-01 4.72E-01 5.02E-01 5.18E-01 3.31E-01
Cover Layer Thickness = Ocm ; Area = 1m’ Cover Layer Thit =0cm ; Area = 2m’ Cover Layer Thickness = Ocm ; Area = 5m’
Infinite Depth lcm 5cm 15 cm Dust Infinite Depth 1lcm 5cm 15 cm Dust Infinite Depth 1cm 5cm 15 cm Dust
4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08
Am-241 2.68E-10 1.17E-10 2.20E-10 2.41E-10 1.42E-10 Am-241 4.82E-10 2.07E-10 3.87E-10 4.08E-10 2.52E-10] Am-241 7.96E-10 3.68E-10 6.72E-10 7.09E-10 4.55E-10
1.49E+02 3.42E+02 1.82E+02 1.66E+02( 2.83E+02 8.32E+01 1.94E+02 1.04E+02 9.84E+01| 1.59E+02 5.04E+01 1.09E+02 5.97E+01 5.66E+01( 8.82E+01
3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06
Co-60 2.68E-06 2.12E-07 9.34E-07 1.94E-06 1.36E-07 Co-60 4.82E-06 3.96E-07 1.74E-06 3.63E-06 2.51E-07 Co-60 9.08E-06 7.35E-07 3.17E-06 6.58E-06 4.75E-07
1.23E+00 1.55E+01 3.52E+00 1.69E+00(  2.41E+01 6.82E-01 8.29E+00 1.89E+00 9.05E-01| 1.31E+01 3.62E-01 4.47E+00 1.04E+00 4.99E-01| 6.93E+00
H-3 H-3 H-3
1.98E-07 1.98E-07 1.98E-07 1.986-07]  1.98€-07 1.98E-07 1.98E-07 1.98E-07 1.986-07|  1.98€-07 1.98E-07 1.98E-07 1.98E-07 1.986-07|  1.98€-07
Pu-238 5.07E-12 3.01E-12 4.13E-12 4.81E-12 1.55E-11 Pu-238 8.04E-12 5.32E-12 7.30E-12 7.96E-12 2.77E-11 Pu-238 1.68E-11 9.29E-12 1.29E-11 1.46E-11 4.99E-11
3.90E+04 6.56E+04 4.79E+04 4.11E+04 1.27E+04 2.46E+04 3.72E+04 2.71E+04 2.48E+04| 7.13E+03, 1.18E+04 2.13E+04 1.53E+04 1.36E+04( 3.96E+03
Calculated PRG % Differ. Calculated PRG % Differ. Calculated PRG % Differ.
Infinite Depth 1.49E+02 1.50E+02 -0.7% Infinite Depth 8.32E+01 8.32E+01 0.0% Infinite Depth 5.04E+01 5.05E+01 -0.2%
el lcm 3.42E+02 3.44E+02 -0.6% b lcm 1.94E+02 1.94E+02 0.0% b lcm 1.09E+02 1.09E+02 0.0%
'E 5cm 1.82E+02 1.82E+02 0.0% ‘E 5cm 1.04E+02 1.04E+02 0.0% '\‘é 5cm 5.97E+01 5.99E+01 -0.3%
< 15cm 1.66E+02 1.67E+02 -0.6% < 15cm 9.84E+01 9.85E+01 -0.1% < 15cm 5.66E+01 5.67E+01 -0.2%
Dust 2.83E+02 2.83E+02 0.0% Dust 1.59E+02 1.59E+02 0.0% Dust 8.82E+01 8.83E+01 -0.1%
Infinite Depth 1.23E+00 1.23E+00 0.0%) Infinite Depth 6.82E-01 6.83E-01 -0.1% Infinite Depth 3.62E-01 3.62E-01 0.0%
o lcm 1.55E+01 1.55E+01 0.0% . lcm 8.29E+00 8.29E+00 0.0% o lcm 4.47E+00 4.48E+00 -0.2%
ﬁ 5cm 3.52E+00 3.52E+00 0.0% ﬁ 5cm 1.89E+00 1.89E+00 0.0% g 5cm 1.04E+00 1.04E+00 0.0%
© 15cm 1.69E+00 1.69E+00 0.0% © 15cm 9.05E-01 9.04E-01 0.1% © 15cm 4.99E-01 4.98E-01 0.2%!
Dust 2.41E+01 2.42E+01 -0.4% Dust 1.31E+01 1.31E+01 0.0% Dust 6.93E+00 6.95E+00 -0.3%
Infinite Depth Infinite Depth Infinite Depth
lcm lcm
; 5cm ; ; 5cm
15cm 15cm
Dust Dust Dust
Infinite Depth 3.90E+04 3.91E+04 -0.3% Infinite Depth 2.46E+04 2.46E+04 Infinite Depth 1.18E+04 1.18E+04 0.0%!
2 lcm 6.56E+04 6.55E+04 0.2%! 2 lcm 3.72E+04 3.73E+04 -0.3% 2 lcm 2.13E+04 2.13E+04 0.0%
’; 5cm 4.79E+04 4.80E+04 -0.2% ’: 5cm 2.71E+04 2.71E+04 0.0% ":‘ 5cm 1.53E+04 1.53E+04 0.0%
o 15cm 4.11E+04 4.12E+04 -0.2% & 15cm 2.48E+04 2.49E+04 -0.4% o 15cm 1.36E+04 1.36E+04 0.0%
Dust 1.27E+04 1.27E+04 0.0% Dust 7.13E+03 7.13E+03 0.0% Dust 3.96E+03 3.96E+03 0.0%

Direct External Exposure to contamination at infinite depth
"PRGiw—soil—sv" ("pCi" /"g" )"=" F"TRx""t" _"iw" " " ("yr" )" x A" ("1" /"yr" 4 /(("1-""e" A("-A" "t Miw" ) )" x 8" FT Mext-sv" " " (("risk” /"yr" )/ F"pCi" /"g"4 )" x E" "F" _"iw" " " ("250 day" /"yr" )" x " ("1yr" /"365 days" )" x E" "D" _"iw" " " ("25 yr"
)'x" B EUETT Miw" " ("8 hrs” /"day” )" x " ("1 day" /"24 hr" )" x GS" "F" _"i" " " ("0.4") "x AC""F" "ext-sv" 44 )

Direct External Exposure to contamination at 1 cm

"PRGiw—soil—lcm" ("pCi" /'g")"=" F"TRx""t"_"iw" " " ("yr" )" xA" ("
)x" B RUETT Miwt ("8 hrs” /*day” )" x " ("1 day" /"24 hr" )" x GS" "
Direct External Exposure to contamination at 5cm

"PRGiw—soil—5cm " ("pCi" /"g" )"="" | "TRx " "t"_"iw" " " ("yr" )" xA" ("
)x" B RUETT Miwt ("8 hrs” /*day” )" x " ("1 day" /"24 hr" )" x GS" "
Direct External Exposure to contamination at 15cm

"PRGiw—soil—15cm " ("pCi" /"g" )"="" | "TRx " "t" _"iw" " " ("yr" )" x A" ("1" /"yr" H /(("1-" "e" A("-A" "t
yr' )" x" |— I—"E” T _Miw" " ("8 hrs" /"day" )" x " ("1 day" /"24 hr" )" x GS" "F" _"i" " " ("0.4") "x AC""F
Direct External Exposure to contamination dust

"PRGiw—soil—gp " ("pCi" /"g" )"="" | "TRx " "t" _"iw" " " ("yr" )" x A" ("
FFrEm T _tiwt ("8 hrs” /"day” )" x " ("1 day" /"24 hr" )" x GS" "F" _

10 /'yr (1" e AR _Miw® ) )" x 8" R _Mext-Tem® " (("risk" /'yr" )/ b "pCit /'g" ] )" X EM UE" _Miw" " ("250 day” /"yr" )" x " ("1yr" /"365 days" )" x E" "D" _"iw" " " ("25 yr"

" ("0.4") "X AC" "F" "ext ~1cm"4 )

"yt H /(11" et AT T _iw® ) )" x S" UFY _"ext-5cm”

" (("I’iSk"/“VT" )/ |—"pCi" /"g"-l )“ xE""F" _"iW" " ("250 day” /"‘/I’H )H x" ("1yr” /”365 days" )“ xE""D" _“iW“ n ("25 \/I'H
" ("0.4") "X AC" "F" "ext ~5cm" )

_iw" ) )X S" TFT _ext-15cm” " " (("risk” yr" )/ | "pCi" g™ )" X ETEY _"iw® " (250 day” /yr" )" x " ("1yr" /"365 days” )" X E" "D" _"iw" " " ("25
_"ext —15cm"-|-| )

17 /myr H /(1" e AT M ) )" x 8" UFT _"ext-gp” " " (("risk" 'yr" )/ | "pCi" /g )" x BT FT _Miw" " " ("250 day” /yr" )" x " ("1yr" /"365 days" )" x E" "D" _"iw" " " ("25yr" )" x "

"(h0.4") "x AC" "F" "ext ~gp"{q )




Variables | Defaults Type Halflife (y) A 1-exp(-At(cw)) SF(ext-sv) | SF(ext-lcm) | SF(ext-5cm) SF(ext-15cm) SF(ext-gp) GSF(0)@0cm
TR 1.00E-06 | Am-241 M 4.32E+02 1.60E-03 3.93E-02 2.77E-08 1.38E-08 2.58E-08 2.77E-08 1.87E-08 1.00E+00
t(ow) 25 Co-60 M 5.27E+00 1.31E-01 9.63E-01 1.24E-05 2.26E-06 6.49E-06 1.04E-05 2.19E-06 1.00E+00
225 H-3 M 1.23E+01 5.63E-02 7.55E-01 0.00E+00|  0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.00E+00
ED(ow) 25 Pu-238 M 8.77E+01 7.90E-03 1.79E-01 6.92E-11 4.81E-11 6.30E-11 6.87E-11 3.68E-10 1.00E+00
| etow [ 8
ACF(ext-sv) ACF(ext-1cm) | ACF(ext-5cm) | ACF(ext-15cm) | ACF(ext-gp) ACF(ext-sv) ACF(ext-1cm) | ACF(ext-5cm) | ACF(ext-15cm) | ACF(ext-gp) ACF(ext-sv) ACF(ext-1cm) | ACF(ext-5cm) | ACF(ext-15cm) | ACF(ext-gp)
Am-241 1.08E-01 9.46E-02 9.50E-02 9.69E-02 8.44E-02 Am-241 1.94E-01 1.67E-01 1.67E-01 1.64E-01 1.50E-01 Am-241 3.20E-01 2.97E-01 2.90E-01 2.85E-01 2.71E-01
Co-60 9.83E-02 4.26E-02 6.55E-02 8.49E-02 2.83E-02 Co-60 1.77€-01 7.98E-02 1.22€-01 1.59E-01 5.21E-02 Co-60 3.33E-01 1.48E-01 2.22E-01 2.88E-01 9.86E-02
H-3 9.00E-01 9.00E-01 9.00E-01 9.00E-01 9.00E-01 H-3 9.00E-01 9.00E-01 9.00E-01 9.00E-01 9.00E-01 H-3 9.00E-01 9.00E-01 9.00E-01 9.00E-01 9.00E-01
Pu-238 1.79E-01 1.53E-01 1.60E-01 1.71E-01 1.03E-01 Pu-238 2.84E-01 2.70E-01 2.83E-01 2.83E-01 1.84E-01 Pu-238 5.92E-01 4.72E-01 5.02E-01 5.18E-01 3.31E-01
Cover Layer Thickness = Ocm ; Area = 1m’ Cover Layer Thit =0cm ; Area = 2m’ Cover Layer Thickness = Ocm ; Area = 5m’
Infinite Depth lcm 5cm 15 cm Dust Infinite Depth 1lcm 5cm 15 cm Dust Infinite Depth 1cm 5cm 15 cm Dust
4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08 4.01E-08
Am-241 6.04E-10 2.64E-10 4.95E-10 5.42E-10 3.19E-10 Am-241 1.09E-09 4.65E-10 8.70E-10 9.17E-10 5.66E-10 Am-241 1.79E-09 8.28E-10 1.51E-09 1.59E-09 1.02E-09
6.64E+01 1.52E+02 8.10E+01 7.40E+01 1.26E+02 3.70E+01 8.62E+01 4.61E+01 4.37E+01| 7.08E+01 2.24E+01 4.85E+01 2.65E+01 2.52E+01( 3.92E+01
3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06 3.29E-06
Co-60 6.03E-06 4.76E-07 2.10E-06 4.37E-06 3.06E-07 Co-60 1.09E-05 8.92E-07 3.92E-06 8.18E-06 5.64E-07 Co-60 2.04E-05 1.65E-06 7.12E-06 1.48E-05 1.07E-06
5.45E-01 6.91E+00 1.56E+00 7.53E-01 1.07E+01 3.03E-01 3.69E+00 8.40E-01 4.02E-01| 5.83E+00 1.61E-01 1.99E+00 4.61E-01 2.22E-01| 3.08E+00
H-3 H-3 H-3
1.98€-07 1.98€-07 1.98€-07 1.986-07|  1.98€-07 1.98€-07 1.98€-07 1.98€-07 1.986-07|  1.98E-07 1.98€-07 1.98€-07 1.98€-07 1.986-07|  1.98€-07
Pu-238 1.14E-11 6.78E-12 9.28E-12 1.08E-11 3.49E-11 Pu-238 1.81E-11 1.20E-11 1.64E-11 1.79E-11 6.24E-11 Pu-238 3.77E-11 2.09E-11 2.91E-11 3.28E-11 1.12E-10
1.73E+04 2.92E+04 2.13E+04 1.83E+04| 5.66E+03 1.09E+04 1.65E+04 1.20E+04 1.10E+04| 3.17E+03 5.24E+03 9.45E+03 6.78E+03 6.03E+03( 1.76E+03
Calculated PRG % Differ. Calculated PRG % Differ. Calculated PRG % Differ.
Infinite Depth 6.64E+01 6.66E+01 -0.3% Infinite Depth 3.70E+01 3.70E+01 0.0% Infinite Depth 2.24E+01 2.25E+01 -0.4%
el lcm 1.52E+02 1.53E+02 -0.7% b lcm 8.62E+01 8.64E+01 -0.2% b lcm 4.85E+01 4.86E+01 -0.2%
2 5cm 8.10E+01 8.11E+01 0.1% P 5cm 4.61E+01|  4.62E+01 -0.2% P 5cm 2.65E+01|  2.66E+01 -0.4%)
< 15cm 7.40E+01 7.40E+01 0.0% < 15cm 4.37E+01 4.38E+01 -0.2% < 15cm 2.52E+01 2.52E+01 0.0%!
Dust 1.26E+02 1.26E+02 0.0% Dust 7.08E+01 7.07E+01 0.1% Dust 3.92E+01 3.92E+01 0.0%
Infinite Depth 5.45E-01 5.46E-01 -0.2%) Infinite Depth 3.03E-01 3.04E-01 -0.3% Infinite Depth 1.61E-01 1.61E-01 0.0%
o lcm 6.91E+00 6.90E+00 0.1%! o lcm 3.69E+00 3.69E+00 0.0% o lcm 1.99E+00 1.99E+00 0.0%
b 5cm 1.56E+00 1.56E400 0.0%) b 5cm 8.40E-01 8.42E-01 0.2% ® 5cm 4.61E-01 4.62E-01 0.2%
© 15cm 7.53E-01 7.52E-01 0.1%! © 15cm 4.02E-01 4.02E-01 0.0% © 15cm 2.22E-01 2.21E-01 0.5%!
Dust 1.07E+01 1.07E+01 0.0% Dust 5.83E+00 5.84E+00 -0.2%) Dust 3.08E+00 3.09E+00 -0.3%
Infinite Depth Infinite Depth Infinite Depth
lcm
; 5cm ; ;
15cm
Dust Dust Dust
Infinite Depth 1.73E+04 1.74E+04 -0.6%) Infinite Depth 1.09E+04 1.09E+04 Infinite Depth 5.24E+03|  5.24E+03
2 lcm 2.92E+04 2.91E+04 0.3%! 2 lcm 1.65E+04 1.66E+04 -0.6% 2 lcm 9.45E+03 9.47E+03 -0.2%
’; 5cm 2.13E+04 2.13E+04 0.0% ’; 5cm 1.20E+04 1.20E+04 0.0% '; 5cm 6.78E+03 6.78E+03 0.0%
o 15cm 1.83E+04 1.83E+04 0.0% & 15cm 1.10E+04 1.10E+04 0.0% o 15cm 6.03E+03 6.04E+03 -0.2%
Dust 5.66E+03 5.65E+03 0.2%! Dust 3.17E+03 3.17E+03 0.0% Dust 1.76E+03 1.76E+03 0.0%

Direct External Exposure to contamination at infinite depth

"PRGow—soil—sv" ("pCi" /"g" )"=" +"TRx" fow" " ("yr" )" x A" ("1 /Myr ) /(("1=""e" AC-N" T Mow™ ) )" x S F" Mext-sv" " " (("risk” /"yr" )/ F"pCi" /"g"4 )" x E" "F" "ow" " " ("250 day" /"yr" )" x " ("1yr" /"365 days" )" x E" "D" _"ow" " " ("25
yr' )" x " B E"E" T Mow" " " ("8 hrs" /"day" )" x" ("1 day" / o ("1.0") "xAC""F" "ext-sv" 44 )

Direct External Exposure to contamination at 1 cm

"PRGow—soil—1cm " ("pCi" /* OERTRXTE Mow! M (et ) x A ("1 /et H /(11" e A=A _"ow" )" xS""F" _"ext-em" " (("risk" /"yr" )/ - "pCi" /'g"{ )" X E" "F" _"ow" " " ("250 day" /"yr" )" x " ("1yr" /"365 days" )" x E" "D" _"ow" "" ("25
yr' ) x " b FUET T Mow! M ("8 hrs” /"day” )" x " ("L day" /"24 hr" )" x GS" "F" _"o" " ("1.0") "X AC" "F" _"ext ~lcm"q )

Direct External Exposure to contamination at 5cm

"PRGow—soil—5cm " ("pCi" /'g" )'="" | "TRx " "t" _"ow" "" ("yr" )" x A" ("1" /"yr" H /(("1-" "e" A("-A" "t _"ow™ ) )" x S" "F" “ext-5cm" " " (("risk" /'yr")/ | "pCi" /'g" 4 )" x E" "F" _"ow" " " ("250 day" /"yr" )" x " ("1yr" /"365 days" )" x E" "D" _"ow" " " ("25
yr' ) xR FUETTT Mow! Mt ("8 hrs” /"day” )" x " ("L day" /"24 hr" )" x GS" "F" _"o" " " ("1.0") "X AC" "F" _"ext ~5cm"q )

Direct External Exposure to contamination at 15cm

"PRGow—soil—15cm " ("pCi" /g" FrTRx " _ow! " (tyrt ) x AT ("1 /et ) /(M- e AR
("25yr" )" x" | FET T _Mow” " ("8 hrs" /"day" )" x " ("1 day” /"24 hr" )" x GS" "F" _"o" " " ("1.0") "x AC" "F
Direct External Exposure to contamination dust
"PRGow—soil—gp" ("pCi" /"g")"=" }"TRx"
)"x" b RUETT _"ow" " ("8 hrs" /"day" )" x " (

)X S"E" _"ext-15em" " ("risk” /yr" )/ | "pCi" 'g" | )" X E" "E" _"ow” " ("250 day" /"yr" )" x " ("1yr" /"365 days” )" X E" "D" _"ow" " "
ext 715cm"-H )

HACL= e aeape
o" ""("1.0") "xAC

_Mow™ MM ("yrt )" x A" "(("risk" /yr" )/ |—"pCi” /"g”-l ) xE"

1day" /"24 hr" )" x GS" "F"

ow" 1" xS "F" _ext-gp"
_"ext -gp"44 )

_"ow" " ("250 day" /"yr" )" x " ("lyr" /"365 days" )" x E" "D" _"ow" " " ("25 yr"




External Exposure Inhalation
Type Ground Plane  Soil Volume lcm Scm 15cm SF(imm) SF(sub) Form SF(i)
Am-241 M 1.87E-08 2.77E-08  1.38E-08 2.58E-08 2.77E-08 1.32E-13 5.81E-11 Am-241 F 3.77E-08
Co-60 M 2.19E-06 1.24E-05 2.26E-06 6.49E-06 1.04E-05 2.44E-11 1.13E-08 Am-241 M 2.81E-08
H-3 " 0.00E+00  0.00E+00 0.00E+00  0.00E+00 0.00E+00 0.00E+00 0.00E+00 Am-241 S 3.54E-08
H-3 M 0.00E+00  0.00E+00 0.00E+00  0.00E+00 0.00E+00 0.00E+00 0.00E+00 Co-60 F 1.71E-11
Pu-238 M 3.68E-10 6.92E-11 4.81E-11 6.30E-11 6.87E-11 5.96E-16 2.56E-13 Co-60 M 3.59E-11
Co-60 S 1.01E-10
Ingestion H-3 F 1.95E-14
Type SF(w) SF(f) SF(s) Soil Worker H-3 M 1.99E-13
Am-241 M 1.04E-10 1.34E-10 1.84E-10 9.10E-11 H-3 S 8.47E-13
Co-60 M 1.58E-11 2.23E-11 3.81E-11 7.33E-12 H-3 \Y 5.62E-14
H-3 " 5.07E-14 6.51E-14 8.99E-14 4.51E-14 H-3 i(elementa 5.62E-18
H-3 M 1.12€-13 1.44E-13 0.00E+00  0.00E+00 H-3 G(organic) 1.28E-13
Pu-238 M 1.31E-10 1.69E-10 2.25E-10 1.17E-10 Pu-238 F 5.22E-08
Pu-238 M 3.36E-08
Pu-238 S 3.55E-08
Ground Plane, Area Correction Factor
1m72 2mA2 5mA2 10m~2 20mA"2 50mA2 100mA2 200mA"2 500mA"2 1000m”2  2000m”2  5000m72  10000mA2 20000m"2 50000m”2  100000m"2 Infinite
Am-241 8.40E-02 1.50€E-01 2.70E-01 3.90E-01 5.10E-01 6.50E-01 7.40E-01 8.10E-01 8.70E-01 9.10E-01 9.30E-01 9.50E-01 9.80E-01 9.90E-01 9.90E-01 1.00E+00 1.00E+00
Co-60 2.80E-02 5.20E-02 9.80E-02 1.50E-01 2.10E-01 2.90E-01 3.70E-01 4.40E-01 5.40E-01 5.90E-01 6.60E-01 7.40E-01 8.10E-01 8.70E-01 9.10E-01 9.70E-01 1.00E+00
H-3 1.00E+00 1.00E+00  1.00E+00 1.00E+00  1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Pu-238 1.00E-01 1.80E-01 3.30E-01 4.70E-01 6.10E-01 7.80E-01 8.70E-01 9.40E-01 9.90E-01 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Soil Volume
1mA2 2m~2 5mA72 10mA2 20m"2 50mA"2 100mA"2 200m"2 500m”~2 1000m”2  2000m”2  5000m”2  10000m*2 20000m"2 50000m”2  100000m”"2 Infinite
Am-241 1.00€E-01 1.90€E-01 3.20E-01 4.80E-01 5.50E-01 6.60E-01 6.90E-01 7.50E-01 7.40E-01 8.20E-01 8.70E-01 9.10E-01 1.10E+00 9.50E-01 9.90E-01 1.00E+00 1.00E+00
Co-60 9.80E-02 1.80E-01 3.30E-01 4.90E-01 5.90E-01 7.00E-01 7.40E-01 7.60E-01 7.10E-01 9.30E-01 8.50E-01 8.80E-01 9.20E-01 9.40E-01 1.00E+00 9.50E-01 1.00E+00
H-3 1.00E+00 1.00E+00  1.00E+00 1.00E+00  1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Pu-238 1.80E-01 2.80E-01 5.90E-01 8.20E-01 8.60E-01 9.80E-01 1.00E+00 9.40E-01 9.70E-01 1.00E+00 1.00E+00 1.00E+00 1.10E+00 1.10E+00 9.90E-01 1.00E+00 1.00E+00




Variables Defaults Type Halflife (y) A 1-exp(-At(cw)) SF(s) SF(i) SF(ext-sv) SF(sub) GSF(o) ACF(ext-sv) fed
i 1.00E-06 [Am241] M 4326402 1.60E-03 3.006-02] 1.84E-10] #REF! | 2.776-08] 581611 1.00£+00| 1.08E-01 Inhalation (without half-lifedecay) =~~~ .
t(rec) 19 | co-60 M 276+00|  1.31E-0 9.186-01| 3.81€-11| #REF! | 1.24E-05| 1.13£-08| 1.00E+00| 9.836-02 PR''G" rec-air-inh-nodecay” " ('pCi" /m" ~'3" ' | 'TRI{/('S" P11 " (risk” /'pCi ) x F
‘ o 5.27E+ 1.31E-01 . 18- 81E- T J13E- -00E+ . 83E- A" "rec adj" ™" ("m” A"3" ) )'IF" "A" “rec-adi” " ("m" A"3" J'=" ("E" "E" "recsc” " " ("day” /yr" )" x
575000 | H-3 M 1.236+01]  5.636-02 6.576-01] 0.00£+00] #REF! | 0.00E+00] 0.00E+00| 1.00E+00| _9.00E-01 - "y ) E" T recsc” " (hr" /'day” )" x * ("1 day" /24 hrs" )" x IR" A" "recsc” "
EF(recsc) 250 |pu-238 M 8.77E+01|  7.90E-03 1.39€-01] 2.256-10| #REF! | 6.926-11| 2.56E-13| 1.00E+00] 1.79E-01 (107 )/rday" )+ (E "recsa® " ("day” /"yr" )" x E" "D" "recsa” " Ry
ED(recs) 2 “recsa® " (*hr" /day" )" x " ("1 day" /24 hrs" )" x " ["IRA" J_"recsa” " " (("20 " "m" A"3" )/"day" ))
IRS(recsc) 200 External exposure to ionizing radiation (without half-life decay)
EF(recsa) 250 Composite Worker Soil Composite Worker Air "rec-air-sub-nodecay" " " ("pCi" /'m" A"3" FrTR /S R _sub™ " ((risk” /yr )/("pCi"
ED(recsa) 15 Ingestion | Inhalation External Total With Halflife Decay I Without Halflife Decay )" xE" rec’ " ("day" /"yr" )" x " ( I'“l Vr”‘l /365 days" )" x E" _rec" " )" xET
IRS(recsa) | 100 3.05E-08 | 3.056-08 | 3.056-08 | 1.00E+00 Inhalation | External | Total !inhalation | External | Total ot 'th( ht'h/:la,‘f/ d x"("Lday" /24 hrs" )" x GS" "F" _"a" " " ("1.0") )
T oa(wu lout half-life decay,
IFA(rec-adj Am-241 | 3.18E- ! 84E-10 HREF! 3.056-08 | 3.056-08 | 1.00E+00 ; 1.00E-06 | 1.00E-06 | 1.00E+00 | | oS o " W s AN Y g g (DRI T - -
UGERll] 42500 m 3.18€-09 HREF 5 190y PR""G" _"rec-air-tot-nodecay' ("pCi" /'m" A"3" )"=""1"/("1" /("PR" "G" _"rec-air-inh-nodecay" ) "+
ET(recsc) 12 9.60E+00 |  #REF! 5.22E+01 Am-241 | #Rer! | 113611 #REF! | #REF! | 3.786-10 | #ReF! 1" J("PR" "G" _"rec—air-sub-nodecay" )" ")
IRA(recsc) 10 2.50E-06 | 2.50E-06 | 2.50E-06 | 1.00E+00 #REF! | 2.69E+03 #REF! | 2.65E+03 t
ET(recsa) 12 Co-60 | 2.01E-08 [ #REF! 7.28E-06 HREF! 2.50E-06 | 2.50E-06 | 1.00E+00 ; 1.00E-06 | 1.00E-06 | 1.00E+00
IRA(recsa) 20 1.24E+02 |  #REF! 3.43E-01 Co-60 #REF! | 6.756-08 | #REF! | #REF! | 7.356-08 | #REF!
1.36E+09 #REF! | 3.70E+01 #REF! | 1.36E+01
a/ciwind) [ 93.774 H-3 1.07E-06 1.00E+00 | 1.00E-06
v 0.5 H-3 HREF! HREF |  HREF!
U(m) 4.69 1.50E-07 | 1.50E-07 | 1.50E-07 | 1.00E+00 HREF!
u(t) 11.32 Pu-238 | 1.80E-08 | #REF! 1.12E-11 HREF! 1.50E-07 | 1.50E-07 | 1.00E+00 ; 1.00E-06 | 1.00E-06 | 1.00E+00
F(x) 0.194 8.32E+00 |  #REF! 1.34E+04 Pu-238 | #REF! | 2.326-13 |  #REF! H#REF! | 1.67E-12 | #REF!
A 16.2302 Calculated PRG % Differ. #REF! | 6.47E+05 #REF! | 6.00E+05
A(s) 0.5 Ingestion 9.60E+00 9.58E+00 0.2% Calculated PRG % Differ.
o
B 18.7762 B Inhalation | 8.61E+02 8.60E+02 0.1% Inhalation|  6.34E-04|  6.33E-04 0.2%| [ |nhalation (with half-life decay)
c 216.108 £ External | 5.22€+01 5.24E+01 -0.4% . External | 2.69E+03| 2.69E+03 0.0%| | "PR"G" _'rec-air-inh-decay" " " ("pCi" /'m" A"3" )"=" FUTR X"t _Mrec” " ("yr" )" x A" ("1" /'yr"
EF(rec) 19 Total 8.03E+00 8.02E400 0.1% 5 Total 6.34E-04| 6.33E-04 02% | 1 /(("1-""e" AN e ) ) x SR M (trisk” /"pGi )" X IF" A" _rec-ad]” " " ("m" A"3" ))
ED(rec) 250 Ingestion | 1.24E+02 1.24E402 0.0% £ i 6.24E-04| 6.236-04 0.2%| | "IF""A" _"rec-adj" "" ("m" A"3" )"=" ("E" "F" “recsc" "" ("day" /"yr")"x E" "D" _"recsc" " " ("yr")" x E"
ET(rec) 12 2 Inhalation |  8.62E+05 8.65E+05 -0.3% External [ 2.65£+03| 2.65E+03 0.0%| | "T"_"recsc" ""("hr" /"day" )" x" ("1 day" /"24 hrs" )" x IR" "A" _"recsc" " " (("10" "m" A"3")/"day" ))"+"
3 oxterma | 323500 32000 o =i s2ue0s] 23500 52l | (ETET recsa™ " ("day” /'yrt ) X EY MDY _"recsa® " (e )" X " 'T" _recsa® " ("he" /day” )" x " ("1
Total 3.42E-01 343£01]  -03% inhalation| 6.34E-01] 6.36E-01]  -03% saV /2|4 hrs” )" x " ["IRA" ] "essa ( th I;"I f“: )/"day"))
Ingestion Bxternal | 3.706:01] 3726501 -o| | Extermalexposure tolonizing radiation (with halfife decay) -
- ° PR""G" "rec-air-sub-decay” "" ("pCi" /'m" A"3" )'=" F TRx""t"_"rec” "" ("yr")"xA" ("1" /"yr
o Inhalation 8 _Jotal | _624E-01] 6.26E-01|  -0.3%) )‘I J("1-""e" A("-A "rec" ))"x S""F" _"sub® " " (("risk” /"yr" )/("pCi" /"m" A"3" ))" x E" "F" “rec"
External S i 2.336-01|  2.34E-01 -0.4% Wdat fite it it s 1 W] e T
© - - el ("day" /"yr" )" x yr-|/365days)xE D" _"rec! ("yr" )" x E""T" _"rec ("hr" /"day" )" x " ("1
Total 7.69E-01 7.68E-01 0.1% External | 1.36E+01| 1.37E+01 0.7%| | day"/"24 hrs" )" x GS" "F" _"a" " " ("1.0") )
Ingestion | 8.32E+00 8.34E+00 -0.2% Total 2.296-01]  2.30E-01 -0.4%| | Total (with half-life decay)
& Inhalation | 6.60E+02 6.60E+02 0.0% Inhalation| 4.53e+01] 4.52€+01 0.2%| | "PR""G" _"rec-air-tot-decay" " " ("pCi" /'m" A"3" )"=" "1"/("1" /("PR" "G" _"rec-air-inh-decay" ) "+" "1"
3 External | 1.34E+04 1.34E+04. 0.0% External /("PR""G" _"rec-air-sub-decay" )" ")
Total 8.22E+00 8.23E+00 -0.1% @ Total
* Inhalation
External
Particulate Emission Factor - Wind Total 2.78E+01| 2.78E+01 0.0%
PE"IFY_"w” " (('m” _tair® 273" )/('k" "g" Tsoll" ))"=" Q" /"C" _"wind Inhalation| _ 4.856-04] _4.86E-04] __-0.2%
(("g" J("m A"2" 75" ))/("kg" /'m" 43" ))"x " "3600" ("s" /"hour” )/("0.036 x "
g AP iy, 1 (ML O ) R e O i ) At " External | 6.47E+05| 6.47E+05 0.0%
LV (U7 m? (e s /U (T ) )T X P @ Total | 4.856-04] 4.86E-04 0.2%
QU /MC Mwind® "=A X" "exp” [("In" "A" Us" " " (“acre” )'-B" )A"2" /C" | € [BEISEINN| _4.85E-04(  4.86E-04|iFE0:2%]
g Inhalation| 4.51E-04| 4.51E-04 0.0%
External | 6.00E+05| 6.01E+05 0.2%
Total 4.51E-04]  4.51E-04 0.0%

/"year" )" x
Total

Incidental ingestion of soil
"PR""G" _"rec-sol-ing" " " ("pCi" /"g")"=" ("TRx""t" _"rec" "" ("years")"x A" ("1"/"years"))/(("1-" "e" A("-A" "t" _"rec"
/"1000mg" ) )
"IF""S" _"rec-adj" " " ("mg")"=" (("E""
"("yr' )" xIR""S" _"recsa" "
Inhalation of particulates emitted from sol

"PR""G" _"rec-sol-inh" "" ("pCi" /'g" )"
("1 /"PEF " ('m" A'3" /"kg" )
"IF""A" _"rec-adj" " " ("m"A"3" )"="(("E" "F

("100 mg’

day")))

(

("TRx "
_"rec (

"TRx " "t" _"rec" " " ("years")"xA" ("1" /"years"))/(("1-" "e" A("-A""t" _"rec"
" ("1000g" /"kg"))

)X S UE st (Mrisk” /"pCi )X IF" "S" _"rec-adj” " " ("mg" )" x " ("g"

)X S"UET Ui (risk® /"pCit )" IF" A" _“rec-adj" " " ("m" A"3" )" x "

"PR""G" "rec-sol-tot" " " ("pCi" /"g" )"=""1"/("1" /("PR""G" _"rec-sol-ing" ) "+" "1" /("PR""G" _"rec-sol-inh" ) "+" "1" /("PR" "G" "rec-sol-ext" ))

“recsc” " " ("days” /"yr" )" x E" "D" "recsc” " " ("yr" )" x IR" "S" “recsc" " " ("200 mg" /"day" ))"+" ("E" "F" "recsa" " " ("days" /"yr")" x E" "D" _"recsa" "

recsc” " ("days" /'yr" )" x E" "D" _"recsc” " " ("yr" )" x E""T" "recsc” " ("hr" /"day" )" x " ("1 day" /"24 hrs" )"x IR" "A" "recsc" " " (("10" "m" A"3"

)/"day" )"+ ("E" "F" _"recsa” " " ("days" /"yr" )" x E" "D" "recsa” " " ("yr")" x E""T" "recsa” "" ("hr" /"day" )" x " ("1 day" /24 hrs" )" IR" "A" "recsa" " " (("20 " "m" A"3" )/"day" }))

External exposure to ionizing radiation

"PR""G"_"rec-sol-ext” " " ("pCi" /"g" )"=
" ("1yr" /"365 days” )" x E" "D

"rec" " " ("years" )" x A" ("1" /"years"))/(("1-" "e" A("-A""t" _"rec" ))" x S" "F" _"ext-sv" " " ("risk/yr" /"pCi/g" )"x E" "F" _"rec" "" ("days"

yrs" )" X E" T _"rec” " " ("hr" /"day” )" x " ("1 day" /"24 hrs" )" x GS" "F" _"0" " ("1.0" )" x AC" "F" _"ext-sv" )




Variables Defaults Type Halflife (y) A 1-exp(-At(cw)) SF(f) TF(fowl) TF(game) Bv(dry)
R 1.00E-06 | Am-241 M 4.32E+02 1.60E-03 3.006-02| 1.34E-10]  6.00E-03]  5.00E-04] 2.20E-05
t(rec) 19 Co-60 M 5.27E+00 1.31E-01 9.186-01| 2.236-11] 9.706-01|  4.30E-04| 8.50E-03
EF(rec) 250 H-3 M 1.23E+01 5.63E-02 6.576-01| 1.44E-13 - 1.206-02| 2.40E+01
ED(rec) 19 Pu-238 M 8.77E+01 7.90E-03 1396-01] 1.696-10)  3.006-03|  1.10E-06| 9.50E-06
IRGL(rec) 60
Q(p-fowl) 0.4 BC = Back-Calculated
f(p-fowl) 3 Consumption of Fowl Consumption of Land Game
f(s-fowl) 2 Direct BC to Soil BC to Water Direct BC to Soil | BC to Water
R(upp) Bv(dry) 1.00E-06 3.93E-02 3.93E-02 1.00E-06]  2.62E-02 2.62E-02
R(es) MLF Am-241 2.55E-05 4.57€-03 1.20E-05 Am-241 3.82E-05| 5.63E-02 2.75E-05
Qlsfowl) | 0.054 3.93E-02 8.72E+00 3.27E+03 2.626-02|  4.72E-01 9.52E+02
MLF 0.25 1.00E-06 2.36E-01 2.36E-01 1.00E-06|  1.57E-01 157e-01| | Consumption of game - direct
Q(w-fowl) 2 Co-60 4.24E-06 7.59E-01 1.94E-03 Co-60 6.36E-06] 5.00E-02 2376-05] | "PR""G"_"rec-game-ing" " " ("pCi" /"g" )"=" "TR" /("S" "F" _"f" " " ("risk"
IRGF(rec) 40 2.36E-01 8.47E-01 1.22E+02 1.57€-01| 8.56E+00 6.65E+03 / an )X E: F —""'fc" " ("days" /yr" )" x E" "D" "rec” " " ("yrs")" x IRG"
Qip-game) [ 145 1.00E-06 To006] 2aaexor]  saaeror| | - e U /1day)) )
f(p-game) 5 H-3 H-3 4.10E-08| 1.27E+02 6.60E-04 WMW .
f(s-game) 6 3.65E+01 2aaes01] 3301 3eoeod] | o Béﬁ”}:g?ﬁ?{?ﬁ?ﬁ " g;mpec..' / %.. d) a;. /.sz,f{ 0 f " RrQec —g.?pr?e—
Q(sgame) | 078 1.00E-06 3.11E-02 3.11E-02 1.00E-06]  2.08E-02 2.086-02| | game" " " ("kg" /"day" )" x" "' _"p-game" "" ("1")" x" "' "s-game" " "
Q(w-game) 55 Pu-238 3.21E-05 2.29E-03 6.00E-06 Pu-238 4.82E-05|  1.24E-04 6.05E-08] | ("1")"x" ("R" "upp" "+""R" "es" ))"+" ("Q" "s-game" "" ("kg" /"day"
3.11E-02 1.47E+01 5.19E+03 2.086-02| 1.80E+02 3.436+05] | )"x " "f"_"p-game” " (1" )]) "R (yrt ) XA (ML /Myt
Calculated PRG % Differ. Calculated PRG % Differ. D" e AR 1))
Direct 3.93£-02 3.94E-02 -0.3% Direct 2.62£-02 2.63E-02 “0.4%| | "R"_"upp" "=B""v" _"dry" " ""R"_"es" "=MLF (0.25)"
Am-241 | BCto Soil 8.72E+00] __ 8.75E+00 -0.3%| Am-241 | BCtosoil | 472601 47301 -02%| | Consumption of game - back-calculated to water
BCtoWater | 3.276+03]  3.28F+03 -0.3% BCtoWater| 9.526+02| 9.55£+02 -0.3% i:; 6 o g"i,?t;,rg',,re))c/'(g”aTTf;:,”g"gam(e,,pS',, 6,:ay,,7,kg(" F;fx G O rf\:_game'
Direct 2.36E-01 2.36E-01 0.0% Direct 1.576-01|  1.57E-01 00%| | gamer " ("L"/day” )" x " ("1 kg" /*1000g" ) ) -
Co-60 BC to Soil 8.47E-01 8.46E-01 0.1%| Co-60 | BCtoSoil 8.56E+00]  8.56E+00 0.0%
BC to Water 1.22E+02 1226402 0.0% BCtoWater|  6.656+03| 6.656+03 0.0%
Direct 3,65E+01 3.65E+01 0.0% Direct 2.44E+01]  2.44E+01 0.0%
H-3 BC to Soil H-3 BC to Soil 3.136-01] 3.136-01 0.0%
BC to Water BCtoWater|  3.69E+04| 3.69E+04 0.0%
Direct 3.11E-02 3.11E-02 0.0% Direct 2.08E-02|  2.07E-02 0.5%
Pu-238 | BCto Soil 1.47E+01 1.46€+01 0.7%| Pu-238 | BCto Soil 1.80E+02|  1.80E+02 0.0%
BCto Water |  5.196+03 5.18E+03 0.2% BCtoWater|  3.436+05| 3.42E+05 0.3%
Consumption of fowl - direct
”PR" "G" _"rec—fowl-ing" " ("pCi" /"g" )”:" "TR" /("S” "E" _“f" " ("risk" /"pCi" "x E""F" _"rec" " ("days" /”yl’" "x E""D" _"rec" " ("yl’SII )” x IRG" "F" _"rec" " (”g” /"day" ) )
Consumption of fowl - back-calculated to soil
"PR""G" _"soil-rec-fowl-ing" " " ("pCi" /"g" )"=" ("PR""G" _"rec-fowl-ing" " " ("pCi" /"g"))/ _ "day" /"kg" )" x " [("Q" _"p-fowl" " " ("kg" /"day" )" x " "f" _"p-
fowl" " " ("1")" x """ _"s-fowl" "M ("1 )" x " ("R" _"upp" "+""R" _"es" ))"+" ("Q" _"s-fowl" " " ("kg" /"day" )"x " "f" _"p-fowl" " " ("1" )] ) "x"(("t" _"r" " ("yrt )" x A (ML
[yt /(ML e AN M )) )
"R" _"upp" "=B""v"_"dry" " ""R" _"es" "=MLF (0.25)"
Consumption of fowl - back-calculated to water
”PR" "G" _"water-rec-fowl—ing" " ("pCi" /”L" =" (”PR" "G" _"rec—fowl-ing" " ("pCi" /”g” ))/("T” "E" _"fOWl” " ("day" /"kg“ "x" "Q“ _“W-fOWl“ " ("L“ /"day" )” x" (”1 kg"

/'1000g"))




Variables Defaults Type Halflife (y) A 1-exp(-At(cw)) SF(w) SF(imm)
TR 1.00E-06 Am-241 M 4.32E+02 1.60E-03 1.00E+00| 1.04E-10| 1.32E-13
6300 Co-60 M 5276+00]  1.31E-01 1.00e+00]  1.58E-11] 2.44E-11
EF(recw-c) 250 H-3 \Y 1.23E+01 5.63E-02 1.00E+00| 5.07E-14| 0.00E+00
ED(recw-c) 4 Pu-238 M 8.77E+01 7.90E-03 1.00E+00| 1.31E-10| 5.96E-16
ET(recw-c) 12
EV(recw-c) 3
IRW(recw-c) 0.05 Ingestion | Immersion Total
EF(recw-a) 250 1.00E-06 1.00E-06 1.00E+00
ED(recw-a) 15 Am-241 6.55E-07 1.90E-12 6.55E-01
ET(recw-a) 12 1.53E+00| 5.27E+05
EV(recw-a) 2 1.00E-06 1.00E-06 1.00E+00
IRW(recw-a) 0.05 Co-60 9.95E-08 3.51E-10 9.99E-02
1.00E+01] 2.85E+03
1.00E-06 1.00E+00
H-3 3.19E-04
3.13E+03
1.00E-06 1.00E-06 1.00E+00
Pu-238 8.25E-07 8.57E-15 8.25E-01
1.21E+00| 1.17E+08
Calculated PRG % Differ.
Ingestion 1.53E+00 1.53E+00 0.0%
Am-241 | Immersion 5.27E+05 5.27E+05 0.0%
Total 1.53E+00| 1.53E+00 0.0%
Ingestion 1.00E+01 1.01E+01 -1.0%
Co-60 Immersion 2.85E+03 2.85E+03 0.0%
Total 1.00E+01| 1.00E+01 0.0%
Ingestion 3.13E+03 3.13E+03 0.0%
H-3 Immersion
Total 3.13E+03| 3.13E+03 0.0%
Ingestion 1.21E+00 1.21E+00 0.0%
Pu-238 Immersion 1.17E+08 1.17E+08 0.0%
Total 1.21E+00| 1.21E+00 0.0%

Ingestion of Tapwater
"PR""G" _"rec-water—ing" " " ("pCi" /'L" )"=" "TR" /("S" "F" "w" "" ("risk" /"pCi" )" x IF" "W" "rec—adj" " " ("L") J'IF" "W" "rec-adj" " " ("L" )"=" ("E" "F" "recw—c" " "
(ndayn /nyrn )u x E""D" _"recw—c" nn ("yr" )n x E" " _"recw—c" nn ("hl’" /ueventn )n X E" "y _"recw—c" nn ("events” /ndayn )n x IR" "W" _"recw—c" nn ("005 L /"hr" ))n+|| ("E"

= _"recw—a" " (udayn /"yr" )n x E""D" _"recw—a" nn (nyru )n x E" T _"recw—a" nn ("hr" /"event" )u X E" "V _"recw—a" nn ("events" /ndayu )n X IR" "W" _"recw—a" nn
("0.05 Lll /Ilhrll ))

Immersion

"PR""G"_"rec-water—imm" " " ("pGi" /'L" )"=" "TR" /("S" "F" _"imm" " " (("risk” /"yr" )/("pCi" /"L" )" x " ("1 yr" /"8760 hr" )" x DF" "A" "rec—-adj" " " ("hr" ) 'DF" "A"
_"rec—adj” " (”hr" )n=|| (nEn nEn _"recw—c" noan (udayn /"yl’" )u x E""D" _”recw—c" nn ("yl‘" )n x E" "y _"recw—c" " ("events" /ndayu )n x E""T" _"recw—c" nn ("hr" /"event" )n

[ )n+n (nEu = _"recw-a" nn (udayn /"yr" )u x E""D" _"recw—a" nn ("yr" )u x E" "V _"recw—a" " ("events" /ndayu )n x E""T" _"recw—a" nn ("hr" /"event" ))n "
Total
"PR" "G" _"rec—water—tot" " (aniu/uLn n_n nqn /(nlu /("PR" "G" _"rec—water—ing" nyn g /(uPRu "G" _"rec—water—imm” ))




Variables | Defaults Type Halflife (y) A 1-exp(-At(cw)) SF(ext-sv) | SF(ext-lcm) | SF(ext-5cm) SF(ext-15cm) SF(ext-gp) GSF(o)@0cm
TR 1.00E-06 | Am-241 M 4.32E+02 1.60E-03 3.00E-02 2.77E-08 1.38E-08 2.58E-08 2.77E-08 1.87E-08 1.00E+00
t(rec) 19 Co-60 M 5.27E+00 1.31E-01 9.18E-01 1.24E-05 2.26E-06 6.49E-06 1.04E-05 2.19E-06 1.00E+00
EF(rec) 250 H-3 M 1.23E+01 5.63E-02 6.57E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.00E+00
ED(rec) 19 Pu-238 M 8.77E+01 7.90E-03 1.39E-01 6.92E-11 4.81E-11 6.30E-11 6.87E-11 3.68E-10 1.00E+00
ET(rec) 12
ACF(ext-sv]  ACF(ext-1cm) ACF(ext-5cm) | ACF(ext-15cm)|  ACF(ext-gp) ACF(ext-sv) ACF(ext-1cm) ACF(ext-5cm) | ACF(ext-15cm)|  ACF(ext-gp) ACF(ext-sv] ACF(ext-1cm) ACF(ext-5cm) | ACF(ext-15cm)|  ACF(ext-gp)
Am-241 | 1.08E-01 9.46E-02 9.50E-02 9.69E-02 8.44E-02 Am-241 1.94E-01 1.67E-01 1.67E-01 1.64E-01 1.50E-01 Am-241 |[3.20E-01 2.97E-01 2.90E-01 2.85E-01 2.71E-01
Co-60 |[9.83E-02 4.26E-02 6.55E-02 8.49E-02 2.83E-02 Co-60 1.77€-01 7.98E-02 1.22E-01 1.59E-01 5.21E-02 Co-60 3.33E-01 1.48E-01 2.22E-01 2.88E-01 9.86E-02
H-3 9.00E-01 9.00E-01 9.00E-01 9.00E-01 9.00E-01 H-3 9.00E-01 9.00E-01 9.00E-01 9.00E-01 9.00E-01 H-3 9.00E-01 9.00E-01 9.00E-01 9.00E-01 9.00E-01
Pu-238 | 1.79E-01 1.53E-01 1.60E-01 1.71E-01 1.03E-01 Pu-238 2.84E-01 2.70E-01 2.83E-01 2.83E-01 1.84E-01 Pu-238 [5.92E-01 4.72E-01 5.02E-01 5.18E-01 3.31E-01
Cover Layer Thit =0cm ; Area = 1m Cover Layer Thick =0cm ; Area = 2m? Cover Layer Thick =0cm ; Area = 5m
Infinite Dep| 1cm 5cm 15 cm Dust Infinite DeptH 1cm 5cm 15cm Dust Infinite Dep| lcm 5cm 15cm Dust
3.05E-08 3.05E-08 3.05E-08 3.05E-08 3.05E-08 3.05E-08 3.05E-08 3.05E-08 3.05E-08 3.05E-08 3.05E-08 3.05E-08 3.05E-08 3.05E-08 3.05E-08
Am-241 | 5.84E-10 2.55E-10 4.79E-10 5.24E-10 3.08E-10 Am-241 1.05E-09 4.50E-10 8.42E-10 8.87E-10 5.48E-10 Am-241 |1.73E-09 8.01E-10 1.46E-09 1.54E-09 9.90E-10
HuHHHiH 1.20E+02 6.37E+01 5.81E+01 9.89E+01 2.90E+01 6.77E+01 3.62E+01 3.43E+01 5.56E+01 Hitt 3.81E+01 2.09E+01 1.98E+01 3.08E+01
2.50E-06 2.50E-06 2.50E-06 2.50E-06 2.50E-06 2.50E-06 2.50E-06 2.50E-06 2.50E-06 2.50E-06 2.50E-06 2.50E-06 2.50E-06 2.50E-06 2.50E-06
Co-60 |7.28E-06 5.75E-07 2.54E-06 5.27E-06 3.70E-07 Co-60 1.31E-05 1.08E-06 4.73E-06 9.88E-06 6.81E-07 Co-60 2.47E-05 2.00E-06 8.60E-06 1.79E-05 1.29E-06
3.43E-01 4.35E+00 9.84E-01 4.74E-01 6.75E+00 1.91E-01 2.32E+00 5.28E-01 2.53E-01 3.67E+00 1.01E-01 1.25E+00 2.90E-01 1.40E-01 1.94E+00|
H-3 H-3 H-3
1.50E-07 1.50E-07 1.50E-07 1.50E-07 1.50E-07 1.50E-07 1.50E-07 1.50E-07 1.50E-07 1.50E-07 1.50E-07 1.50E-07 1.50E-07 1.50E-07 1.50E-07
Pu-238 |1.12E-11 6.68E-12 9.14E-12 1.07E-11 3.44E-11 Pu-238 1.78E-11 1.18E-11 1.62E-11 1.76E-11 6.14E-11 Pu-238 |3.72E-11 2.06E-11 2.87E-11 3.23E-11 1.10E-10
HHEHHHIH 2.25E+04 1.64E+04 1.41E+04 4.37E+03 8.42E+03 1.27E+04 9.28E+03 8.51E+03 2.44E+03 HitHi 7.29E+03 5.23E+03 4.65E+03 1.36E+03
Calculated PRG % Differ. Calculated PRG % Differ. Calculated PRG % Differ.
finite Dep 5.22E+01 5.24E+01 -0.4% Infinite DeptH 2.90E+01 2.91E+01 -0.3% finite Dep| 1.76E+01 1.76E+01 0.0%)
b lcm 1.20E+02 1.20E+02 0.0% e lcm 6.77E+01 6.79E+01 -0.3% b lcm 3.81E+01 3.82E+01 -0.3%,
r\é 5cm 6.37E+01 6.37E+01 0.0% E 5cm 3.62E+01 3.63E+01 -0.3% 2 5cm 2.09E+01 2.09E+01 0.0%)
< 15cm 5.81E+01 5.82E+01 -0.2% < 15cm 3.43E401 3.44E+01 -0.3% < 15cm 1.98E+01 1.98E+01 0.0%
Dust 9.89E+01 9.90E+01 -0.1% Dust 5.56E+01 5.56E+01 0.0% Dust 3.08E+01 3.08E+01 0.0%
finite Dep| 3.43E-01 3.44E-01 -0.3% Infinite DeptH 1.91E-01 1.91E-01 0.0% finite Dep| 1.01E-01 1.01E-01 0.0%)
o lcm 4.35E+00 4.34E+00 0.2% o lcm 2.32E+00 2.32E+00 0.0% o lcm 1.25E+00 1.25E+00 0.0%
kg 5cm 9.84E-01 9.84E-01 0.0% “@ 5cm 5.28E-01 5.30E-01 -0.4% kg 5cm 2.90E-01 2.91E-01 -0.3%|
© 15cm 4.74E-01 4.73E-01 0.2% © 15cm 2.53E-01 2.53E-01 0.0% © 15cm 1.40E-01 1.39E-01 0.7%
Dust 6.75E+00 6.76E+00 -0.1% Dust 3.67E+00 3.67E+00 0.0% Dust 1.94E+00 1.94E+00 0.0%
finite De Infinite Deptl finite Dep
lcm lcm lcm
; 5cm ; 5cm ; 5cm
15cm 15cm 15cm
Dust Dust Dust
finite Dep 1.34E+04 1.34E+04 0.0% Infinite DeptH 8.42E+03 8.43E+03 -0.1% finite Dep| 4.04E+03 4.04E+03 0.0%)
0 lcm 2.25E+04 2.25E+04 0.0% 0 lcm 1.27E+04 1.28E+04 -0.8% 0 lcm 7.29E+03 7.31E+03 -0.3%|
mﬁ 5cm 1.64E+04 1.64E+04 0.0% § 5cm 9.28E+03 9.30E+03 -0.2% § 5cm 5.23E+03 5.23E+03 0.0%)
o 15cm 1.41E+04 1.41E+04 0.0% & 15cm 8.51E+03 8.52E+03 -0.1% & 15cm 4.65E+03 4.66E+03 -0.2%,
Dust 4.37E+03 4.36E+03 0.2% Dust 2.44E+03 2.44E+03 0.0% Dust 1.36E+03 1.36E+03 0.0%
Mw&
"PRGrec—soil—sv" ("pCi" /"g" )"=" F"TRx""t" "rec" "" ("yr" )" x A" ("1" /"yr" )4 /(("1-""e" A("-A""t" "rec" ) )" x S""F" "ext-sv" " " (("risk" /"yr" )/ +"pCi"
"4 )" xE""F" "rec” " " ("days" /"yr" )" x" (”1yr” /”365 days")"xE""D" "rec" " " ("yr")"x" F F"E""T" "rec" " " ("8 hrs" /"day" )" x " ("1 day" /"24 hr" )" x GS"

T Mot U ("1.0") "X AC""F" “ext-sv" 44 )

Direct External Exposure to contamination at 1 cm
"PRGrec—soil—lcm " ("pCi” /"g" )" FUTRX M _Mrec” T (Cyrt ) x AT (17 /My ) /(1= e AC AT "t _Mrec” ) )" x S”

"ext-1cm" " " (("risk" /"yr")/ F

"pCi" /"g" 4 )" X E" "E"_"rec” " " ("days” /"yr" )" x " ("1yr" /"365 days” )" x E" "D" _"rec” " " ("yr")"x " b F"E""T" “rec” " " ("8 hrs" /"day" )" x " ("1 day" /"24 hr" )"

XGS" "F" o™ "7 ("1.0") "x AC" "F" "ext-lcm” 44 )
Direct External Exposure to contamination at 5cm

"PRGrec—soil—5cm " ("pCi" /"g" )"=" F"TRx " "t"_"rec” " " ("yr" )" x A" ("1" /"yr" )4 /(("1-""e" A("-A" "t" "rec” ) )" x S" "F" “ext-5cm” " " (("risk” /"yr")/ -




Variables | Defaults Ingestion Inhalation External Consump Total Calculated PRG % Differ.
TR 1.00E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 1.00E-06 | #DIV/0! | 1.00E+00 Ingestion | 4.95E+00| 4.95E+00 0.0%
t(r) 26 Am-241 | 0.00e+00 [ #DIv/0! | 0.00e+00 | 0.00e+00 [ #DIv/0! | #DIV/0! g Inhalation [ 2.29E+02| 2.28E+02 0.4%

I 1120000 | #DIV/O! |_#DIV/0l | _#DIV/0l | #DIV/0l | #DIV/O! | #DIV/0! 2 External | 4.27E+00| 4.27€+00]  0.0%
EF(r-c) 350 0.00E+00 | 0.00E+00 | 0.00E+00 | 1.00E-06 | #DIV/0! | 1.00E+00 < Consump. | 4.976-02| 4.98E-02 0.2%
ED(r-c) 6 Co-60 | 0.00e+00| #DIV/0! | 0.00e+00 | 0.00+00 | #DIV/0! | #DIv/0! Total 4.86E-02] 4.87E-02 0.2%
IRS(c ) 200 #DIV/0! | #DIv/0! #DIv/0! | #DIv/o! | #piv/ol | #DIv/o! Ingestion | 8.28E+01| 8.28E+01 0.0%
EF(r-a) 350 0.00E+00 1.00E-06 | #DIV/0! | 1.00E+00 ° Inhalation [ 2.95E+05] 2.96E+05 0.3%
ED(r-a) 20 H-3 #DIV/0! 0.00E+00 | #DIV/0! | #DIV/0! ® External | 3.30E-02| 3.30E-02 0.0%
IRS(a) 100 #DIV/0! #DIv/0! | #DIv/o! | #DIv/0! S Consump. | 1.00E+00| 1.00E+00 0.0%

=N 161000 0.00E+00 | 0.00E+00 | 0.00E+00 | 1.00E-06 | #DIV/0! | 1.00E+00 Total 3.196-02| 3.20E-02 0.3%
| 1.36E+09 Pu-238 [ 0.00+00 | #DIV/0! [ 0.00E+00 | 0.00E+00 [ #DIv/0! | #DIV/0! Ingestion
ET(r-c) 24 #DIV/0! | #DIV/0! #DIv/0! | #DIv/0! | #DIv/0! | #DIV/0! Inhalation 0.4%
IRA(c) 10 ; External
ET(r-a) 24 Type Halflife (y) A 1-exp(-At(r ) SF(s) SF(i) Q/C PEF SF(ext-sv) | ACF(ext-sv)| Bv(wet) SF(f) Consump. | 4.43E+00( 4.43E+00 0.0%
IRA(a) 20 Am-241 M 4.326+02| 1.60E-03]  4.09E-02| 0.00E+00| 0.00E+00| 93.774| 1.36E+09] #REF! | 1.00E+00| 1.91E-05]  0.00E+00 Total 2.256-01] 2.25E-01 0.0%
EF(r) 350 Co-60 M 5.276+00|  1.31E-01]  9.67E-01[1cm 1.126-13|  93.774 1.36E+09| #REF! | 1.00E+00| 7.40E-03Soil Volume Ingestion | 4.39E+00| 4.40E+00 0.2%
£D(r ) 26 H-3 M 1.23E+01]  5.63E-02 7.69E-01H 0.00E+00|  68.184 1A70E+01H 9.00E-01| 4.80E+00]  1.24E-05 o Inhalation | 1.79E+02| 1.79E+02 0.0%
ET(r-0) 1.752 Pu-238 M 8.776+01|  7.90E-03]  1.86E-01| 0.00E+00| 3.54E-08]  93.774| 1.36E+09] #REF! | 1.00E+00| 8.27E-06]  0.00E+00 b External | 1.85E+03| 1.85E+03 0.0%
GSF(0) 1 c Consump. | 4.27E-02| 4.25E-02 0.5%
ET() | 16.416 Total 4.226-02] 4.21E-02 0.2%
GSF(i) 0.4

ACF(ext-sv) Incidental ingestion of soil
MLF 0.26 "PRG es—goitoing " ("PCI" /"8")"="" F"TRxtr" ("yr" )" xA" ("1" /"yr" M /("1-""e" ""-Atr" )" x SFs " ("risk" /"pCi" )" X IFSr_,» +1,120,00 mg" )" x " ("g" /"1000 mg" )

R(upv) Bv(wet) "IFS, 44y ("1,120,000 mg" )"=" ("EF,_- (-:350 day" /"yr" )" x EDr_." ("6 yr" )" x IRSc " ("200 mg" /"day" )" " )"+" ("EF,_,» :350 day" /"yr" )" x EDr_, " ("20yr" )" x IRSa. »100 mg" /"day" ))

R(es) MLF Inhalation of particulates emitted from soil

T 1389710 | | "PRGressoiioing " ("PCI"/7'g")'="" | "TRxtr " ("yr" )" x A" ("1 /"yr" H /("1=""e" A"-tr" )" x SFi " ("risk" /"pCi" )" X IFAF_q 161,00 m3" )" x " (1" /"PEF" ("m" A"3" /"kg" ) )" x " (*1000g" /"kg" )
EVI=YhE 970970 "lFAr,adJu(”lﬁl,OOO "Mt AT3Y ) =" ("EF,_ " ("350 day" /"yr" )" x EDr_ " ("6 yr" )" x ETr_ " ("24 hr" /"day" )" x " ("1 day" /"24 hrs" )" x IRAc" (("10 " "m" A"3" )/"day" ))"+" ("EF _, " ("350 day" /"yr" )" x EDr_, " ("20 yr"
CPF(r) 0.25 )" xETr_," ("24 hr" /"day" )" x " ("1 day" /"24 hrs" )" x IRAa " (("20" [" m" ]~"3" )/"day" ))" "

IRF(r<) 68.1 External exposure to ionizing

RF(ra) 1781 "PRGres—soil—ext" ("pCi" /'g" )"=" F"TRx""t" _"r" " " ("yr" )" x A" ("1" /'yr* H /(("1-" "e" AR M ) )" x S UFT Mext-sv " (("risk” /"yr" )/ FpCi" /g ] )" x B MY et ("350 day" /Myrt )" x " ("1yr”

- /"365days" )" x E""D" _"r" " " ("26yr" )" x " [("E" "T" _"r-o" " " ("1.752 hr" /"day" )" x " ("1 day" /"24 hr" )" x GS""F" _"o" " " ("1.0"))"+" ("E" "T" _"r-i" " " ("16.416 hr" /"day" )" x " ("1 day" /"24 hr" )" x GS" "F"
IRV(r-c) 41.7 W ey AN\ - "
i ("0.4"))]" x AC" "F" _"ext-sv" )
IRV(r-a) 126.2 Consumption of fruits and vegetables

U(m) 4.69 "PR""G"_"res—prod-ing" " " ("pCi" /'g" )"=" "TR" /("SFf " ("risk" /"pCi" )" x " ("IF" "F" "r-adj" " " ("1,389,710g" )"+IF" "V "r-adj" " " ("970,970g" ))" x CP""F" "r" " " ("0.25"))
Als) 0.5 IF"UFY r-adj" " ("1,389,710g" ) =" ("E" "F"_"r—c" " " ("350 day" /"yr" )" x E" "D" _"r—c" "" ("6 yr" )" x IR" "F" _"r-c" " " ("68.1g" /"day" ))"+" ("E" "F" "r-a" " " ("350 day" /"yr" )" x E" "D" "r-a" " " ("20 yr"
i) 11.32 )X IR" Ctr-a" "t ("178.1¢g" /'day" ))

v 0.5 "IE"UFY _“r-adj" " " ("970,970g" )"=" ("E" "F" _"r-c" " " ("350 day" /"yr" )" x E" "D" _"r-c" " " ("6 yr" )" x IR" "V" _"r-c" " " ("41.7 g" /"day" ))"+" ("E" "F" _"r-a" " " ("350 day" /"yr" )" x E" "D" _"r-a" " " ("20yr" )"
a 16230 1 | XIR" "7 _"r—a" " ("126.2 g" /"day" ))

B 18.776 Consumption of Fruits and Vegetables back-calculated to soil

C ~re105 ] | "PR""G"_res-soil-prod-ing" ("pCi" 'g" )’=" ("PR" "G" _"res-prod-ing" " " ("pCi" /"g" /("R _"upv" "+" "R" _"es )" x" ("t _"r" " ('yr ' x A" (11 /Uy /("1 =" "e" AA" et Ut ))))

o 0102 "R _"upy" "=B""V"_"wet" ";" ["R"]_"es" "=MLF " ("0.26")

Total
RO 5.0 | 528 . ey o 2001 el ' OG- 5 Rl st 'R0 G- g )

B(VF) 18.439
C(VF) 209.785

Particulate Emission Factor - Wind

"PE"UET "w! U (("'m” _Mair” A"3")/("k" "g" "sail” ))"=""Q" /"C" "wind" ""
(("g" /("m" A"2" "=s"))/("kg" /"m" A"3" ))" x " "3600 " ("s" /"hour")/("0.036
X 1=V Y (U T (/s )) /U (s AT
Fx)")

"Q" JUC" Mwind” "=Ax" "exp” J{'In" A" _"s" " (“acre” )'=8" YA12" /C" |




With Halflife Decay | Without Halflife Decay
Variables Defaults Inhalation External Total i Inhalation | External Total Calculated PRG % Differ.
L

TR 1.00E-06 0.00E+00 0.00E+00 1.00E+00i 1.00E-06| 1.00E-06( 1.00E+00 Inhalation | 1.68E-04| 1.68E-04 0.0%
t(r) 26 Am-241 0.00E+00 0.00E+00| #DIV/0! 1 0.00E+00| 0.00E+00| #DIV/0! External 7.05E+02| 7.06E+02 -0.1%
EF(r-c) 350 #DIV/0! #DIV/0! ! #DIV/0! #DIV/0! E Total 1.68E-04( 1.68E-04 0.0%
ED(r-c) 6 0.00E+00 0.00E+00 1.00E+00: 1.00E-06 1.00E-06| 1.00E+00 g Inhalation | 1.65E-04| 1.65E-04 0.0%
EF(r-a) 350 Co-60 0.00E+00 0.00E+00| #DIV/0! | 0.00E+00| 0.00E+00| #DIV/0! External | 6.90E+02| 6.91E+02 -0.1%
ED(r-a) 20 #DIV/0! #DIV/0! I #DIv/0! | #DIV/0! Total 1.65E-04| 1.65E-04 0.0%
X 161000 | 0.00E+00 1.00E+00 Inhalation | 2.17E-01] 2.18E-01]  -0.5%
ET(r-c) 24 H-3 0.00E+00 #DIV/0! | 0.00E+00 #DIV/0! External 1.25E+01| 1.26E+01 -0.8%
IRA(c) 10 #DIV/0! 3 Total | 2.14E-01] 2.14E-01 0.0%
ET(r-a) 24 0.00E+00 0.00E+00( 1.00E+00, 1.00E-06 1.00E-06( 1.00E+00 S Inhalation | 6.15E-02| 6.17E-02 -0.3%
IRA(a) 20 Pu-238 0.00E+00 0.00E+00| #DIV/0! ; 0.00E+00| 0.00E+00| #DIV/0! External | 3.55E+00| 3.57E+00 -0.6%
EF(r) 350 #DIV/0! #DIV/0! ] #DIV/0! | #DIV/0! Total 6.04E-02| 6.07E-02 -0.5%
ED(r) 26 Inhalation | 1.40E+01| 1.40E+01 0.0%

GSF(a) 1 Type Halflife (y) A 1-exp(-At(r) SF(i) SF(sub) External
ET(r) 24 Am-241 M 4.32E+02| 1.60E-03| 4.09E-02| 0.00E+00| #REF! ™ Total 1.40E+01| 1.40E+01 0.0%
Co-60 M 5.27E+00| 1.31E-01| 9.67E-01| 0.00E+00| #REF! = Inhalation | 7.33E+00| 7.33E+00 0.0%

H-3 M 1.23E+01| 5.63E-02| 7.69E-01| 0.00E+00 External
Pu-238 M 8.77E+01| 7.90E-03| 1.86E-01| 0.00E+00| 0.00E+00 Total 7.33E+00| 7.33E+00 0.0%
Inhalation | 1.32E-04| 1.32E-04 0.0%
Inhalation (with half-life decay) External [ 1.73E+05| 1.74E+05 -0.6%
"PR""G" _"res-air-inh—decay” " " ("pCi" /"m" A"3" )"=" F"TRx""t" _"r" " (yr" )" x A" ("1 /"yt )4 /(("1-" e E Total 1.32E-04| 1.32E-04 0.0%
f(",,'}"I','t':,—"f';),)l','"x SFi” ('risk"/"pCI" )" x IF" "A" r-ad]” " " E,""lﬁ}roood" mIt)) 5 [(nhelation | 1.19¢-04] 1.19€-04] _ 0.0%
ITF ,,:\_CT. - (!'24 hf, /1%;39;)..)(?(..1 jay3 /..zihErs..;..;erf g (:CSO . fy((flgr,, .?m)f E..g.l? ) /*(;a; ))..J(r..s (ET.H):..’]‘E External | 1.57E+05] 1.57E+05]  0.0%
- o Total 1.19€-04| 1.19E-04 0.0%

"r=a" """ ("350day" /"yr" )" x " ["ED" ) "r-a" " " ("20yr")" x " ["ET")_"r-a" " " ("24 hr" /"day" )" x " ("1 day" /"24
hrs" )" x " ["IRA")_"r=a" " " (("20 " "m" ~"3")/"day"))

External exposure to ionizing radiation (with half-life decay)

"PR" "G" _"res-air-sub-decay" "" ("pCi" /'m" A"3" )"=" |-“TR X (et ) At (L Myt )-| /(("1-""e"
A=A M) ) x SR Msub™ Mt ((Mrisk™ /Myr" )/("pCit /M m" A3 ) X EM ET Mt (M350 day” /Myrt )" x M ( |—"1
yr"-| /"365days" )" x E""D" _"r" "M ("26yr" )" x E""T" """ " ("24 hr" /"day" )" x " ("1 day" /"24 hrs" )" x GS" "F" _"a"
" ('1.0"))

Total (with half-life decay)

"PR""G" _"res-air-tot-decay" " " ("pCi" /'m" A"3" )"=" "1"/("1" /("PR" "G" _"res—air-inh-decay" ) "+" "1" /("PR"
"G" _"res-air-sub-decay" )" ")

Inhalation (without half-life decay)

"PR""G" _"res-air-inh-nodecay" " " ("pCi" /"m" ~A"3" )"=" F"TR"H /("SFi " ("risk" /"pCi" )" x IF" "A" _"r-adj" " " ("161,000" "m" ~"3" ))

"IF""A" "r-adj” " " ("161,000 " "'m" ~A"3" )"="("E" "F" _"r-c" " " ("350 day" /"yr" )" xE""D" _"r-c" " " ("6 yr" )" x E""T" "r=c" "" ("24 hr" /"day" )" x " ("1 day" /"24 hrs" )" x
IR""A" "r=c" " " (("10 " "m" ~"3")/"day" ))"+" (["EF" )_"r-a" " " ("350day" /"yr" )" x " ["ED" ]_"r-a" "" ("20yr" )" x " ["ET" ) "r-a" "" ("24 hr" /"day" )" x" ("1 day" /"24
hrs")"x " ["IRA")]_"r=a" " " (("20 " "m" A"3")/"day"))

External exposure to ionizing radiation (without half-life decay)

"PR""G" _"res-air-sub-nodecay" " " ("pCi" /'m" A"3" )"=" |-"TR“ -| J("S"UEY Msub™ " ((Mrisk”™ /Myr" )/("pCi" /"m™ A"3" )" x E" MF" _"r" " ("350 day" /"yr" )" x " ( |-"1 yr"
-|/"365 days" )" x E""D" _"r" ""("26yr" )" x E""T"_"r" " " ("24 hr" /"day" )" x " ("1 day" /"24 hrs" )" x GS" "F" _"a" " " ("1.0"))

Total (without half-life decay)

"PR""G" _"res-air-tot-nodecay" " " ("pCi" /'m" A"3" )"=" "1" /("1" /("PR" "G" _"res-air-inh-nodecay" ) "+" "1" /("PR" "G" _"res-air-sub-nodecay" )" ")




25") )IF" " _"r-adj® " (1,389,710
)TF U r-ad)
("126.2¢" /"day"))

X (UIET R _"r-adj” " (1,389,710 g" )"+ _"r-adj" " " ("970,970g" ))" x CP _
)" (METUET Mr—a” " " ("350 day” /"yr" )" X E" "D" _"r-a" " " ("20 yr" )" x IR _"r-a" " ("178.1g" /"da
'41.7g" /"day" ))"+" 'r-a" " ("350 day” /yr" )" x E" D" _"r-a" " " ("20yr" )" x IR" "V" _"r-a"

TRY/(['SF L ('risk” /"D

_"res—prod-ing' ("pCi" /'g")
50 day" /"yr" )" xE" "D" _"r=c" " " ("6 yr" )" x| _'r=c" ""("68.1g" /"da
g " Mr=c" "7 ("350 day" /"yr" )" X E""D" _"r=c" " " ("6 yr" )" x IR" "
Consumption of fruits and vegetables back-calculated to water
. - )

— ES—pde—il’\g" " ”pCi" /”g” )))/(”1 kg” /”1000 g" )”X " ( "rt _"I'Up" (v g” )”+|f" "rt _”I'ES" (”L" /"kg” T ”dep” (" " (”|I' xFx
"B ) I/CP XA BT ) ;T res” " ("L /kg")'=" "I X F X MLF x " ['1=""e" A "B X )I/(PX" A "B ) ("IrxFx"
OIY

""" /("PR"

_"water-imm" ) "+" "1" /("PR" "water-prod" ))

("PR"

_"water-tot" " " ("pCi" /'L" )"=" "1

1" /("PR" "G" _"water—ing" ) "+" "1" " _"water=inh"

Consumption of fish
"PR""G" _"res—fsh-ing" " " ("pCi" /"g")

"Nt ("26 yr" )" IR ET "at " ("S54 8" /"day” )"'x C" "F" _"fish" " (1)")

TR" /("S" "F" _"fish" " " ("risk" /"pCi" )"x E" "F' "350 day” /"yr" )"x E" "

Variables | Defaults Ingestion of Inhalation | Immersion Frci:_; & Total Fish
TR 1.00E-06 1.00E-06| #DIV/0! | 1.00E+00 1.00E-06
t(r) 26 Am-241 #VALUE! | #VALUE! | #DIV/0! Am-241 | #REF!
[ 1Fw(r-ad)) [IEEEEE #DIV/0! HVALUE! | #DIV/0! #REF!
EF(r-c) 350 1.00E-06 1.00E-06] 7.09-10] 1.00E+00
ED(r-c) 6 Co-60 0.00E+00 #VALUE! | #VALUE! | #DIV/0! Co-60 #REF!
Rwic) [ 078 #DIV/0! #VALUE! | #VALUE! H#REF! [ Calculated]  PRG | %Differ. | Calculated PRG % Differ.
EF(r-a) 350 1.00E-06| 1.00E-06 #DIV/0! | 1.00E+00 Ingestion | 5.02E-01] 5.04E-01 -0.4% Ingestion [ 1.03E+03 1.036+03]  0.0%
ED(r-a) 20 H-3 0.00E+00| 0.00E+00 #DIv/0! | #DIV/0! H-3 Inhalation Inhalation | 1.47E+01 1.476+01]  0.0%
IRW(a) 2.5 #DIV/0! #DIV/0! #DIV/0! #DIV/0! Immersion | 1.09E+07| 1.09E+07 0.0% Immersion
XN 161000 1.00E-06 1.00E-06| #DIV/0! | 1.00E+00 Lambdai | 4.39E-06| 4.36E-06 0.7% Lambdai | 1.54E-04 1.54E-04]  0.0%
prA(r-ad) [IBTH Pu-238 | #VALUE! #VALUE! | #VALUE! | #VALUE! Pu-238 g lambdaB [ 3.14E-05 3.14E-05 0.0% lambdaB | 1.81E-04 1.81E-04 0.0%
ET(r-c) 24 #VALUE! #VALUE! | #DIV/0! #DIV/0! P LambdaE | 4.95E-02| 4.95E-02 00%| 2 Llambda € | 4.93€-02 4.956-02]  -0.4%
IRA(c ) 10 < Irr(rup) | 6.67E-04| 6.69E-04 -0.3% Irr(rup) _ |8.61E+01 8.62E+01|  -0.1%
ET(r-a) 24 Irr(rup) Irr(res) Irr(dep) Calculated PRG % Differ. Irr(res) 9.08E+00| 9.08E+00 0.0%! Irr(res) 4.66E+00 4.67E+00 -0.2%
IRA(a) 20 #VALUE! | #VALUE! | 1.38E+00 Am-241 Fish 1.52E-02| 1.52E-02 0.0% Irr(dep) | 3.64E+00| 3.64E+00 0.0% irr(dep)  |3.65E+00 3.64E+00]  0.3%
EF(r) 350 Am-241 | 0.00E+00] 0.00E+00] 7.28E+00 Co-60 Fish 9.136-02| 9.12E-02 0.1% F&V 9.93E-01| 9.97E-01 -0.4% F&V 2.76E+02 2.756+02]  0.4%
ED(r) 26 #VALUE! | #VALUE! | 1.90E-01 H-3 Fish 1.41E+01| 1.41E+01 0.0% Total 3.34E-01] 3.31E-01 0.9% Total 1.37E+01 1.376+01]  0.0%
ET(r-0) 1.752 #VALUE! | #VALUE! | 3.18E-01 Pu-238 Fish 1.20E-02| 1.20E-02 0.0% Ingestion | 3.31E+00| 3.32E+00 -0.3% Ingestion | 3.99E-01 3.986-01]  0.3%
GSF(o) 1 Co-60 0.00E+00| 0.00E+00| 1.68E+00 Inhalation Inhalation
ET(r-) | 16.416 #VALUE! | #VALUE! | 1.90E-01 immersion | 5.88E+04| 5.88E+04 0.0% Immersion | 2.41E+09 2.416+09]  0.0%
GSF(i) 0.4 0.00E+00| 0.00E+00| 0.00E+00 Lambdai | 3.60E-04| 3.60E-04 0.0% Lambdai | 2.16E-05 2.16E-05]  0.0%
MLF 0.26 H-3 0.00E+00| 0.00E+00| 0.00E+00 ° lambdaB | 3.87E-04| 3.87E-04 0.0% lambdaB | 4.86E-05 4.86E-05|  0.0%
R(upv) | Bv(wet) #DIv/0! | #DIv/0! | #DIv/0! b LambdaE | 4.91E-02| 4.95E-02 -08% o Llambda E | 4.95E-02 4.956-02]  0.0%
MLF #VALUE! | 0.00E+00| 0.00E+00 © Irr(rup) | 7.10E-02| 7.10E-02 0.0%| & Irr(rup) 2.65E-04 2.65E-04]  0.0%
1389710 Pu-238 | 0.00E+00| 0.00E+00| 0.00E+00 Irr(res) | 2.50E+00| 2.50E+00 0.0% Irr(res)  |8.32E+00 8.32E+00|  0.0%
N 970970 #VALUE! | #DIv/0! | #DIv/0! irr(dep) | 3.66E+00| 3.64E+00 0.5% irr(dep)  |3.64E+00 3.64E+00]  0.0%
CPF(r) 0.25 F&V 1.226+01] 1.22E+01 0.0% F&V 8.38E-01 8.36E-01]  0.2%
IRF(r-c) 68.1 Total 2.60E+00| 2.61E+00 -0.4% Total 2.70E-01 2.70E-01]  0.0%
IRF(ra) | 178.1
IRV(r-c) 417 Type | Halflife (y) A [rexpAtr)]  SFw) SF(i) SF(imm) | Bv(wet) | Halflife (d) i) AB)  Jrexp(A®)tib)]  AE)  [exp(-AENXM  SF(f)
RV(r-a) | 126.2 Am-241 M 4.32E+02| 1.60E-03| 4.09E-02| #REF! #REF! | 0.00E+00| 1.91E-05| 1.58E+05| -4.39E-06] 3.14E-05| 2.91E-01| 4.95E-02| 9.49E-01| H#REF!
EV(r-c) 1 Co-60 M 5.276+00| 1.31E-01| 9.67E-01| #REF! #REF! | 0.00E+00| 7.40E-03| 1.926+03| -3.60E-04| 3.87E-04] 9.86E-01| 4.91F-02| 9.48E-01] #REF!
EV(r-a) 1 H-3 M 1.23E+01| 5.63E-02| 7.69E-01| #REF! #REF! 1.04E-10| 4.80E+00| 4.49E+03| -1.54E-04| 1.81E-04| 8.63E-01| 4.93E-02| 9.48E-01| #REF!
F 0.25 H-3 v 1.236+01| 5.63E-02| 7.69E-01| #REF! #REF!  |SF(w) 4.80E+00|  4.49E+03| -1.54E-04| 1.81E-04|  8.63E-01| 4.93E-02| 9.48E-01| #REF!
1(f) 0.42 Pu-238 M 8.77E+01| 7.90E-03| 1.86E-01| #REF! #REF! 1.58E-11| 8.27E-06| 3.20E+04| -2.16E-05| 4.86E-05| 4.13E-01| 4.95E-02| 9.49E-01| #REF!
I(r) 3.62
K 05 Ingestion of Tapwater
A(HL) | 0.000027 "PR""G" _"water-ing" " " ("pCi" /"L")"=" "TR" /("S" "F" _"w" " " ("risk" /"pCi" )" x IF" "W" _"res-adj" " " ("19,138 L") )"IF" "W" "res-adj" " " ("19,138L")"="("E""F" _"r-c" "" ("350 day" /"yr" )" x E" "D" _"r-c" " " ("6 yr" )" x IR"
P 240 "W _r=c" "t ("0.78 L /"day” ))"+" ("E" "F" “r-a" " " ("350 day" /"yr" )" x E" "D" "r-a" "" ("20yr")" x IR" "W" _"r-a" " " ("2.5L" /"day"))
T 1 Inhalation (Only calculated for C-14, H-3, Ra-224, Ra-226, and Ra-226+D)
tla-event) | 0.71 "PR""G" _"water-inh" " " ("pCi" /"L" TR /(S UFT Mt ("risk” /"pCi* )" x IF" "A" _"res-adj" " " ("161,000 " "m" A"3" )" x K" ("0.5 L" /"m" A"3" ))"IF" "A" _"res-adj" "" ("161,000 " "m" A"3" )"=" ("E" "F" "r-c" " " ("350 day"
t(b) 10950 /tyrt )" X E" D" _Mr—c" " ("6 yr" )" x E" T _"r—c" " " ("24 hrs" /"day" )" x " |—"1 day" -I /"24 hrs" )" x IR" "A" _"r—c" " " (("10" "m" A"3")/"day" ))"+ " ("E" "F" _"r-a" " " ("350 day" /"yr" )" x E" "D" "("20yr" )" x E" _"r=a" "
t(c-event) | 0.54 "("24 hrs" /"day" )" x " ((("1 day" ))/"24 hrs" )" x IR" "A" _"r-a" " " (("20" "m" A"3" )/"day" ))
t(v) 60 Immersion
tw) [ "pCit /L") =" TR /(ST UE _Mimm® " (("risk" /"yr" )/("pCi" /"L" )" x " ("1 yr" /"8760 hr" )" x DF" "A" _"r-adj" " " ("6104 hr") 'DF" "A" _"r-adj" "" ("6104 hr" ) E""F" _"r-c" " " ("350 day" /"yr" )" x
Y(v) 2 V" "= "("1levent"/"day" )" x " "t" _"r-c-event" " " ("0.54 hr" /"event"))"+" ("E" "t ("350 day" /"yr" )" xE" "D" _"r-a" " " ("20yr" )" x E" "V —a" """ ("1 event" /"day" )" x " "t"
RF(a) 54 _“r—a—eve.nt' 9.71 hr" /"event"
CH{fish) 1 Consumption of fruits and vegetables .




Variables | Substitutes Ingestion Inhalation External Consump Total Calculated PRG % Differ.
R 1.00E-03 6.42E-05 | 6.42E-05 | 6.42E-05 | 1.00E-03 | 2.02E+01 | 1.00E+00 Ingestion | 4.16E+03| 4.16E+03 0.0%
t(r) 40 Am-241 | 1.54E-08 | 7.40E-10 | 2.26E-09 [ 1.30E-04 | 1.03E+00 | 4.82E-02 g Inhalation | 8.67E+04| 8.67E+04 0.0%

e 1350000 4.16E+03 | 8.67E+04 | 2.84E+04 | 7.68E+00 | 2.09E+01 | 2.07E+01 T External | 2.84E+04| 2.85E+04]  -0.4%
EF(r-c) 300 5.26E-03 | 5.26E-03 | 5.26E-03 | 1.00E-03 | 1.19E+02 | 1.00E+00 < Consump. | 2.09E+01| 2.09E+01 0.0%
ED(r-c) 10 Co-60 | 5.12E-08 | 3.17E-11 | 1.60E-05 | 2.17E-05 | 5.29E+00 | 4.63E-03 Total 2.07E+01| 2.07E+01 0.0%
IRS(c) 180 1.036+05 | 1.66E+08 | 3.29E+02 | 4.61E+01 | 6.30E+02 | 2.16E+02 Ingestion | 1.03E+05| 1.02E+05 1.0%
EF(r-a) 300 1.00E-03 | 1.38E+03 | 1.00E+00 ° Inhalation | 1.66E+08| 1.65E+08 0.6%
ED(r-a) 30 H-3 1.40E-07 | 2.52E+00 | 4.15E-03 b External | 3.29E+02| 3.28E+02 0.3%
IRS(a) 90 7.14E+03 | 3.476+03 | 2.41E+02 © Consump. | 6.30E+02| 6.27E+02 0.5%

IFA(r-aci)  [FEER) 3.16E-04 | 3.16E-04 | 3.16E-04 | 1.00E-03 | 1.60E+01 | 1.00E+00 Total 2.16E+02| 2.15E+02 0.5%
3 6.18E+08 Pu-238 | 8.23E-08 | 4.47E-09 | 4.076-11 | 1.64E-04 | 1.17E+00 | 5.38E-02 Ingestion
ET(r-c) 14 3.84E+03 | 7.08E+04 | 7.76E+06 | 6.09E+00 | 1.87E+01 [ 1.86E+01 Inhalation
IRA(c) 15 g External
ET(r-a) 18 Consump. 3.47E+03| 3.47E+03 0.0%
IRA(a) 25 Total 2.41E+02| 2.41E+02 0.0%
EF(r) 300 Ingestion | 3.84E+03| 3.84E+03 0.0%
ED(r) 40 % Inhalation 7.08E+04( 7.08E+04 0.0%
ET(r-0) 2.354 N External | 7.76E+06| 7.79E+06|  -0.4%
GSF(o) at 10cm o Consump. 1.87E+01| 1.87E+01 0.0%
ET(r-i) 14.752 Total 1.86E+01] 1.86E+01 0.0%
GSF(i) 0.6

ACF(ext-sv)| at 1m(2)

MLF 0.38

R(upv) Bv(wet) Type Halflife (y) A 1-exp(-At(r)) SF(s) SF(i) Q/C PEF SF(ext-sv) | GSF @ 10cm | ACF(ext-sv)| Bv(wet) SF(f)
R(es) MLF Am-241 M 4.32e+02]  1.60E-03]  6.22-02] 1.84E-10] 3.776-08]  49.038] 6.18E+08]  2.77e-08]  9.60E-03[ 1.08E-01] 1.91E-05] 1.34E-10

IFF(r-ad)) [FEEN Co-60 M 5.27E+00|  1.31E-01] 9.956-01| 3.81E-11| 1.01E-10{ 49.038| 6.18E+08| 1.24E-05|  3.24E-01] 9.83E-02| 7.40E-03| 2.23E-11

[0l 1350000 H-3 M | 1.236+01]  5.63E-02 8.95E-01H 8.47E-13 1.705+01* 9.00E-01| 4.80E+00| 1.44E-13
CPF(r) 03 Pu-238 M 8.77E+01|  7.90E-03| 2.71E-01| 2.25E-10] 5.22E-08] 49.038| 6.18E+08| 6.92E-11[  8.72E-04] 1.79E-01| 8.27E-06| 1.69E-10
IRF(r-c) 75
IRF(r-a) 185
IRV(r-c) 48
IRV(r-a) 134
U(m) 5.75
A(s) 10
u(t) 125
v 0.8
A 14.835
B 17.926
c 204.152
F(x) 0.408

Q/Clwind) | 49.038




With Halflife Decay

Without Halflife Decay

|
Variables [ Substitutes Inhalation External Total :Inhalation External Total
TR | 2.00E-06 2.37E-07|  2.37E-07| 1.00E+00] 2.00E-06| 2.00E-06| 1.00E+00
t(r) 74 Am-241 | 3.69E-03|  1.14E-09| 1.55e+041 3.29E-02] 1.02E-08] 1.65E+04
EF(r-c) 280 6.44E-05|  2.08E+02 | 6.07E-05| 1.96E+02
ED(r-c) 24 1.956-05|  1.956-05| 1.00E+00] 2.00E-06] 2.00E-06] 1.00E+00
EF(r-a) 360 Co-60 | 8.82E-05] 1.98E-06] 4.63E+001 8.82E-05] 1.98E-06] 4.51E+01
ED(r-a) 50 2.21E-01]  9.83E+00 I"2.276-02] 1.01E+00
T 873540 | 8.34E-06 1.00E+00] 2.00E-06 1.00E+00
ET(rc) 18| H-3 8.74E-02] 7.40E-07 3.70E-01
IRA(c) 26 1.14E+01 I 2.70E+00
ET(r-a) 22 1.176-06]  1.17E-06] 1.00E+00, 2.00E-06] 2.00E-06] 1.00E+00
IRA(a) 45 Pu-238 | 2.02E-02[ 1.99E-11[ 1.73E+04) 4.56E-02| 4.49E-11] 2.28E+04
EF(r) 334 5.79E-05|  5.89E+04 | 4.39E-05| 4.46E+04
ED(r) 74
GSF(a) 3
ET(r) 21
Type Halflife (y) A 1-exp(-At(r)) SF(i) SF(sub)
Am-241 M | 4.32E+02| 1.60E-03] 1.12E-01| 3.77E-08] 5.81E-11
Co-60 M [ 5.27e+00] 1.31E-01] 1.00E+00| 1.01E-10] 1.13E-08
H-3 M__ | 1.236+01] 5.63E-02]  9.85E-01 8.47E—13H
Pu-238 M | 8.77e+01] 7.90E-03] 4.43e-01] 5.22E-08] 2.56E-13

Calculated PRG % Differ.

Inhalation | 6.44E-05| 6.44E-05 0.0%

. External | 2.08E+02| 2.09E+02 -0.5%

g Total 6.44E-05| 6.44E-05 0.0%

<é Inhalation | 6.07E-05| 6.07E-05 0.0%

External | 1.96E+02| 1.97E+02 -0.5%

Total 6.07E-05| 6.07E-05 0.0%

Inhalation | 2.21E-01| 2.20E-01 0.5%

External | 9.83E+00| 9.88E+00 -0.5%

2 Total 2.16E-01| 2.15E-01 0.5%

3 Inhalation | 2.27E-02| 2.27E-02 0.0%

External | 1.01E+00| 1.02E+00 -1.0%

Total 2.226-02| 2.22E-02 0.0%

Inhalation | 1.14E+01| 1.14E+01 0.0%
External

o Total | 1.14E+01| 1.14E+01 0.0%

T Inhalation [ 2.70E+00| 2.70E+00 0.0%
External

Total | 2.70E+00| 2.70E+00 0.0%

Inhalation | 5.79E-05| 5.79E-05 0.0%

External | 5.89E+04| 5.89E+04 0.0%

E Total 5.79€-05| 5.79E-05 0.0%

2 Inhalation | 4.39E-05| 4.39E-05 0.0%

External | 4.46E+04| 4.46E+04 0.0%

Total 4.39E-05| 4.39E-05 0.0%




Variables | Substitutes
TR 2.00E-03
t(r) 49

EF(r-c) 120
ED(r-c) 12
IRW(c) 1.4
EF(r-a) 250
ED(r-a) 37
IRW(a) 3.8

TN 274111.7

DITN(ZECIN 51434

ET(r-c) 12
IRA(c) 6
ET(r-a) 20
IRA(a) 35
EF(r) 218
ED(r) 49
ET(r-o0)
GSF(0)
ET(r-i)
GSF(i)
MLF 0.45
R(upv) Bv(wet)
R(es) MLF
IFS(EERHN 2122010
UY=L 1433800
CPF(r) 0.38
IRF(r-c) 54
IRF(r-a) 221
IRV(r-c) 45
IRV(r-a) 148
EV(r-c) 3
EV(r-a) 2
F 0.4
I(f) 0.56
I(r) 5.48
K 1.2
Lambda HL| 0.000065
P 285
T 3

t(a-event) 2.5
t(b) 12000

t(c-event) 1.2
t(v) 75
t(w) 18
Y(v) 5

IRF(a) 65
CF(fish) 1

Ingestion of Inhalation | Immersion Fruits & Total Calculated PRG % Differ. Calculated PRG % Differ.
Tapwater Veg.
2.00E-03| #DIV/0! | 1.00E+00 Ingestion 5.17E+02| 5.17E+02 0.0% Ingestion | 1.06E+06| 1.06E+06 0.0%
Am-241 0.00E+00( #DIV/0! | #DIV/0! Inhalation Inhalation | 7.18E+03| 7.18E+03 0.0%
#DIV/0! #DIV/0! | #DIV/0! Immersion|  2.58E+09| 2.58E+09 0.0% Immersion
2.00E-03 2.00E-03| #DIV/0! | 1.00E+00 Lambda i 4.39E-06| 4.39E-06 0.0% Lambdai | 1.54E-04| 1.54E-04 0.0%
Co-60 0.00E+00| #DIV/0! | #DIV/0! b Lambda B 6.94E-05 6.94E-05 0.0% LambdaB | 2.19E-04| 2.19E-04 0.0%
#DIV/0! #DIV/0! | #DIV/0! 'g Lambda E 3.85E-02( 3.85E-02 0.0% ; Lambda E [ 3.83E-02| 3.85E-02 -0.5%
2.00E-03 #DIV/0! | 1.00E+00 < Irr(rup) 1.20E-03| 1.20E-03 0.0% Irr(rup) 1.56E+02| 1.56E+02 0.0%
H-3 #REF! #REF! #REF! Irr(res) 2.82E+01| 2.82E+01 0.0% Irr(res) 1.46E+01| 1.47E+01 -0.7%
#REF! #DIV/0! Irr(dep) 1.81E+01| 1.81E+01 0.0% Irr(dep) 1.81E+01| 1.81E+01 0.0%
2.00E-03 2.00E-03| #DIV/0! | 1.00E+00 F&V 2.39E+02| 2.39E+02 0.0% F&V 1.20E+05| 1.20E+05 0.0%
Pu-238 #REF! #REF! #REF! Total 1.63E+02| 1.63E+02 0.0% Total 6.73E+03| 6.73E+03 0.0%
#REF! #REF! #DIV/0! Ingestion 3.41E+03( 3.41E+03 0.0% Ingestion | 4.11E+02| 4.11E+02 0.0%
Inhalation Inhalation
Irr(rup) Irr(res) Irr(dep) Immersion 1.40E+07| 1.40E+07 0.0% Immersion | 5.72E+11| 5.72E+11 0.0%
0.00E+00| 0.00E+00| 0.00E+00 Lambda i 3.60E-04| 3.61E-04 -0.3% Lambdai | 2.16E-05 2.17E-05 -0.5%
Am-241 0.00E+00| 0.00E+00| 0.00E+00 o Lambda B 4.25E-04| 4.26E-04 -0.2% @ Lambda B | 8.66E-05| 8.67E-05 -0.1%
#DIV/0! #DIV/0! | #DIV/0! g Lambda E 3.81E-02( 3.85E-02 -1.0% ';‘ Lambda E | 3.85E-02| 3.85E-02 0.0%
0.00E+00| 0.00E+00| 0.00E+00 © Irr(rup) 1.33E-01| 1.33E-01 0.0% o Irr(rup) 4.75E-04| 4.75E-04 0.0%
Co-60 0.00E+00| 0.00E+00| 0.00E+00 Irr(res) 8.09E+00| 8.08E+00 0.1% Irr(res) 2.58E+01| 2.58E+01 0.0%
#DIV/0! #DIV/0! | #DIV/0! Irr(dep) 1.82E+01| 1.81E+01 0.6% Irr(dep) 1.81E+01| 1.81E+01 0.0%
#REF! #REF! 0.00E+00 F&V 2.51E+03| 2.53E+03 -0.8% F&V 2.00E+02| 2.00E+02 0.0%
H-3 #REF! #REF! #REF! Total 1.45E+03| 1.45E+03 0.0% Total 1.34E+02| 1.34E+02 0.0%
#REF! #REF! #REF!
#REF! #REF! 0.00E+00
Pu-238 #REF! #REF! #REF!
#REF! #REF! #REF!
Fish
2.00E-03
Am-241 0.00E+00
2.00E-03
Co-60 0.00E+00
M 01v/0!_|
2.00E-03
H-3 0.00E+00 Calculated PRG % Differ.
I oo | Am-241 | Fish | 2.15E+01] 2.156+01] _ 0.0%
2.00E-03 Co-60 Fish 1.29E+02| 1.29E+02 0.0%
Pu-238 0.00E+00 H-3 Fish 2.00E+04| 2.00E+04 0.0%
Pu-238 Fish 1.70E+01| 1.70E+01 0.0%
Type Halflife (y) A L-exp(-At(r))]  SF(w) SF(i) SF(imm) | Bv(wet) | Halflife (d) A(i) A(B) Fexp(-A(B)t(b|  A(E) -exp(-A(E)t(v] SF(f)
Am-241 M 4.32E+02| 1.60E-03| 7.56E-02| #REF! #REF! 1.01E-10| 1.91E-05 1.58E+05| -4.39E-06| 6.94E-05| 5.65E-01| 3.85E-02| 9.44E-01| #REF!
Co-60 M 5.27E+00| 1.31E-01| 9.98E-01| #REF! HREF! 1.95E-14| 7.40E-03 1.92E+03| -3.60E-04| 4.25E-04| 9.94E-01| 3.81E-02| 9.43E-01| #REF!
H-3 M 1.23E+01| 5.63E-02| 9.37E-01| #REF! #REF! 8.47E-13|4.80E+00 4.49E+03| -1.54E-04| 2.19E-04| 9.28E-01| 3.83E-02| 9.44E-01| #REF!
H-3 \% 1.23E+01| 5.63E-02| 9.37E-01| #REF! HREF! 1.99E-13|4.80E+00 4.49E+03| -1.54E-04| 2.19E-04| 9.28E-01| 3.83E-02| 9.44E-01| #REF!
Pu-238 M 8.77E+01| 7.90E-03| 3.21E-01| #REF! #REF! 5.62E-14| 8.27E-06 3.20E+04| -2.16E-05| 8.66E-05 6.46E-01| 3.85E-02| 9.44E-01| #REF!




External Exposure

Type Ground Plane  Soil Volume lcm Scm 15cm SF(imm) SF(sub)
Am-241 M 1.87E-08  2.77E-08 1.38E-08  2.58E-08 2.77E-08 1.32E-13 5.81E-11
Co-60 M 2.19E-06 1.24E-05 2.26E-06 6.49E-06 1.04E-05 2.44E-11 1.13E-08
H-3 Vv 0.00E+00  0.00E+00 0.00E+00  0.00E+00 0.00E+00 0.00E+00 0.00E+00
H-3 M 0.00E+00  0.00E+00 0.00E+00  0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pu-238 M 3.68E-10 6.92E-11 4.81E-11 6.30E-11 6.87E-11 5.96E-16 2.56E-13

Ingestion

Type SF(w) SF(f) SF(s) Soil Worker
Am-241 M 1.04E-10  1.34E-10 1.84E-10  9.10E-11
Co-60 M 1.58E-11 2.23E-11 3.81E-11 7.33E-12
H-3 " 5.07E-14  6.51E-14 8.99E-14  4.51E-14
H-3 M 1.12E-13 1.44E-13 0.00E+00  0.00E+00
Pu-238 M 1.31E-10 1.69E-10 2.25E-10 1.17E-10

Inhalation

Form SF(i)
Am-241 F 3.77E-08
Am-241 M 2.81E-08
Am-241 S 3.54E-08
Co-60 F 1.71E-11
Co-60 M 3.59E-11
Co-60 S 1.01E-10
H-3 F 1.95E-14
H-3 M 1.99E-13
H-3 S 8.47E-13
H-3 \ 5.62E-14
H-3 G(elemental) 5.62E-18
H-3 G(organic) 1.28E-13
Pu-238 F 5.22E-08
Pu-238 M 3.36E-08
Pu-238 S 3.55E-08

Ground Plane, Area Correction Factor

1m72 2mA2 5mA2 10mA2 20mA2 50mA2 100mA2 200mA2 500mA2 1000mA2  2000m”2  5000m72  10000mA2 20000m"2 50000m”2  100000m~2 Infinite
Am-241 8.40E-02 1.50E-01  2.70E-01 3.90E-01  5.10E-01 6.50E-01 7.40E-01 8.10E-01 8.70E-01 9.10E-01 9.30E-01 9.50E-01 9.80E-01 9.90E-01 9.90E-01 1.00E+00 1.00E+00
Co-60 2.80E-02 5.20E-02 9.80E-02 1.50E-01 2.10E-01 2.90E-01 3.70E-01 4.40E-01 5.40E-01 5.90E-01 6.60E-01 7.40E-01 8.10E-01 8.70E-01 9.10E-01 9.70E-01 1.00E+00
H-3 1.00E+00 1.00E+00  1.00E+00 1.00E+00  1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Pu-238 1.00E-01 1.80E-01  3.30E-01 4.70E-01  6.10E-01 7.80E-01 8.70E-01 9.40E-01 9.90E-01 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00

Soil Volume

1m72 2mA2 5mA2 10m~2 20mA"2 50mA2 100mA2 200mA"2 500mA"2 1000m”2  2000m”2  5000m72  10000mA2 20000m"2 50000m”2  100000m~2 Infinite
Am-241 1.00E-01 1.90E-01 3.20E-01 4.80E-01 5.50E-01 6.60E-01 6.90E-01 7.50E-01 7.40E-01 8.20E-01 8.70E-01 9.10E-01 1.10E+00 9.50E-01 9.90E-01 1.00E+00 1.00E+00
Co-60 9.80E-02 1.80E-01  3.30E-01 4.90E-01  5.90E-01 7.00E-01 7.40E-01 7.60E-01 7.10E-01 9.30E-01 8.50E-01 8.80E-01 9.20E-01 9.40E-01 1.00E+00 9.50E-01 1.00E+00
H-3 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Pu-238 1.80E-01 2.80E-01 5.90E-01 8.20E-01 8.60E-01 9.80E-01 1.00E+00 9.40E-01 9.70E-01 1.00E+00 1.00E+00 1.00E+00 1.10E+00 1.10E+00 9.90E-01 1.00E+00 1.00E+00
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Independent Verification Study
EPA, “Preliminary Remediation Goals for Radionuclides” (PRG) electronic calculator

29 September 2015

This study was conducted to perform an independent evaluation of the PRG calculator to ascertain if the
calculator is operating according to its intended design and to verify that the results obtained compare
favorably with those obtained using similar or identical mathematical frameworks. The study examined
model inputs, the equations used in calculating the PRGs, and the performance of the model. Time
limitations for this study prevented an exhaustive evaluation of every equation, input parameter, and
modeling assumption. The findings of study are provided and grouped into the following areas:

Inputs; Equations and Calculations; Model Inconsistencies; and Conclusions

Inputs

Many of the key default input parameters for establishing the various exposure scenarios (for example:
the soil ingestion rate for a resident child; the adult respiration rate for a site worker; the exposure
duration for a resident farmer; etc.) are consistent with the “conservative” modeling assumptions
typically used by federal and state agencies when setting site specific clean-up standards for residual

radioactive material contamination.

Some input parameters have a control placed upon the absolute range of possible inputs that the

user can enter under user specified conditions. For example: See the input parameter EF;,,,
(exposure frequency — farmer adult) under the Resident Farmer exposure scenario when modeling
exposures from the inhalation of airborne radioactive materials. The default value for this parameter

is 350 days/year. If the modeler were to enter an inappropriate value such as 385 days/year the model
provides an error message stating, “ Days per year cannot exceed 365 nor be less than 0.

Please reenter.” Clicking on the error message box resets the parameter to the default value.

The model user is then free to use the default value or enter an appropriate site specific value.



Other input parameters do not have similar controls placed on the range of input values. For example:
See the input parameter IRA:,., (inhalation rate — farmer adult) under the Resident Farmer exposure
scenario when modeling exposures from the inhalation of airborne radioactive materials. The default
value for the adult farmer’s inhalation rate is 20 m3/day. If the modeler were to enter an inappropriate
value (either by typographical error or by design) such as an inhalation rate of 48 m*/day or 2 m®/day,
the model provides no error message. The model then calculates corresponding PRGs based upon

the nonsensical inputs.

Examples of input parameters without “input controls / limits” can be found throughout the various
exposure scenarios, and include many parameters that can have a substantial impact upon the resulting
PRGs. The following are a few examples of input parameters without input controls/limits:

EDes.2 (exposure duration - resident adult) years

IRS,es (soil intake rate - resident child) mg/day

ED,, (exposure duration - composite worker) yr

IRA,, (inhalation rate - composite worker) m?/day

U, (mean annual wind speed) m/s

I, (irrigation rate) L/m*day

Qy-dairy (dairy fodder intake rate) kg/day

fopoutry (@nimal on-site fraction) unitless

Equations and Calculations

Several of the PRG calculations performed by the model were verified by independently calculating the
PRG using the equations provided in the PRG Guide and default input values. In each case, the results of
the independent calculations when rounded to the same number of significant figures were identical to

the PRG model results.

Numerous model runs were made within exposure scenarios for Resident, Composite Worker, Outdoor
Worker, Indoor Worker, and Farmer. A “baseline PRG” calculation for each scenario using all default

values for inputs was first obtained. The model was then repeatedly used use to generate a new set of



PRGs by varying a single exposure parameter within that scenario (such as soil intake rate, exposure
duration, inhalation rate, etc.) and the results compared to the “baseline PRG”. The model consistently

produced a result that accurately reflected the change in the individual exposure parameter.

Model Inconsistencies

The model presents two separate lines of input for the some radionuclides. It is completely unclear
why there are two lines for some and not others. It is also unclear how the model is using the two lines

of input values.

Example PRG Calculator run:
PRG Calculator: Resident Scenario, exposure media Soil, user provided isotope information,

No risk output, units in pCi, Isotopes selected I-129 and | 131, retrieve;

The model produces a table with two rows of input data for both 1-129 and I-131. Many of the slope

factors are missing in one of the lines for each of the two isotopes.

Under this scenario, the model requires the user to select a value for Slab Area and Cover Thickness.
Enter 100,000 m? for slab area and 0 cm for cover thickness. All other default values are used.

Retrieve.

The model produces a table of Resident PRGs for Soil listing two lines of model results for each of the
two radionuclides. Different results are provided for the same radionuclide (a blank or a value) in the
columns pertaining to Area Correction Factor, Gamma Shielding Factor, and External Exposure PRG.

The Total PRG values are identical in the two rows for 1-129 but different in the two rows for 1-131.

Double line entries have been noted for other radionuclides including: H-3, 1-123, 1-121, 1-123, |-124,
[-125, 1-126, 1-128, 1-130, Ni-56, Ni-57, Ni-59, Ni-63, Ni-65, Ni-66, S-35, S-38, Te-133, Te-133m, and

Te-134.



Conculsion

In Section 2.2.1 of the PRG User’s Guide a lengthy discussion is provided about the selection of
individual isotopes and isotopes that are listed with a '+D' designation. The section also makes
reference to a table of the 100 year progeny ingrowth for the isotopes used in the slope factors.

An individual attempting to use the PRG Calculator does not have a ready reference when selecting

an isotope with a '+D' designation to see precisely which of the decay products is being including in the

calculations when making that selection.

It is recommended that the model identify the decay products that are included in the analysis
(and assumed to be in secular equilibrium) whenever an isotope with a '+D' designation is selected.
This could be in a separate box to the right of the box for “selected” individual Isotopes on the input

screen. Itis absolutely critical to get the proper radionuclide mix into the PRG Calculator.

Potential users of the PRG calculator will likely include State or Federal Regulators; Site managers;
concerned citizens; and possibly persons seeking to disrupt the cleanup process. Each has a limited

skill set with regards to the use this type of modeling tool. Constraints need to be placed upon all input
parameters that can be modified by an individual user such as the 0 to 365 day range constraints for
EF:.... (exposure frequency — farmer adult) as discussed above. At a minimum, the constraints must
limit the range of inputs to the range of possible values. However, | recommend more restrictive
constraints for some key input parameters. A good deal of thought and effort went into the selection of
the default inputs values to make the PRG results conservative in nature. Appropriate constraints
would allow flexibility in the modeling while preserving the conservative nature of the PRG results.

For example: a range limit on the child soil ingestion rate could be set at +/- 20% of the default value

of 200 mg/day. When such constraints are imposed, the PRG User’s Guide should have a more in depth

discussion of the default value as is provided regarding child soil ingestion in Section 4.1.1 Resident Soil.



For any given exposure scenario some input parameters will have a larger impact upon the calculated
PRGs than other parameters. It would be extremely valuable to have a means of performing a
sensitivity analysis on various input parameters. Knowing which parameters for a given exposure
scenario were having the largest impact on the calculations of the PRGs would allow the modeler to

focus efforts to ensure the accuracy of the site specific input values for those parameters.

Section 4.10.6 of the PRG User’s Guide pertains to a gamma shielding factor. This section is particularly
well written. It provides essential information pertaining to the parameter and its use in the modeling.
It also provides two specific default gamma shielding factors for indoor exposure (GSFi is established at

0.4 (60% shielding) and for exposure to ionizing radiation in air (GSFa is established at 1 (0% shielding).

It is recommended that additional informative sections be added to the PRG User’s Guide to describe,
in similar detail, many of the more critical default input parameters and the basis for the selection of

default input values.
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