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BIoeccumulation Factora (81i) to be U8ed In the Ab.nce of 
S ..... - --- Data 

Cd 2.0E+03 Footnote 11 
In 2.2E+03 Footnote 13 
Sn 2.4E+03 Footnote 12 
Sb 1.0E+OO 98 
Ag 2.3E+OO 58 
Te 4.0E+02 6 
I 1.SE+01 6 

Xe NA NA 
Cs 2.0E+03 6 
Sa 4.0E+OO 6 
La 2.5E+01 6 
Ce 1.0E+OO 6 
Pr 2.SE+01 6 
Nd 2.SE+01 6 
Pm 3.0E+01 98 
Sm 3.OE+01 Footnote 3 
Eu 1.0E+02 Footnote 3 
Gd 2.6E+01 Footnote 3 
Oy 2.2E+03 Footnote 3 
Er 3.3E+04 Footnote 3 
Tm 4.0E+02 Footnote 3 
Vb 2.2E+02 Footnote 3 
Lu 2.SE+01 Footnote 3 
Hf 3.3E+OO Footnote 4 
Ta 3.0E+04 FootnoteS 
W 1.2E+03 6 
Re 2.1E+02 Footnote 6 
Os S.SE+01 Footnote 7 
Ir 3.0E+01 Footnote 8 
Pt 1.0E+02 Footnote 9 
Au 2.6E+01 Footnote 10 
fig 2.0E+03 Footnote 11 
n 2.2E+03 Footnote 13 
Pb 3.0E+02 98 
81 2.0E+01 98 
Ra S.OE+01 98 
Th 3.0E+01 98 
U 1.0E+01 98 
~ 1.0E+01 8 
Am 3.0E+01 98 
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FogInotM, 
NA = It Is 888umed that noble gases are not accumulated. 

In Reference 8, see TabCe A-11n the OOCM Training and Reference MateftaI. 
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A number of bioaccumulatlon fac:tons could not be found In literature. In Uris case, the periodic table was 
used In conjunctJan with published element valueS. ThIs melhod was used for periodic table columna 
except where there were no values for column 3A 80 the average 01 columns 2B and 4A was assigned. 

1. Value II the average of Reference 8 vaIuea In Uteratura for H, Na. Rb and Ca. 
2. Value Is the average of Ref. 8 values In literature for Sr, Be and Ref. 98 values for Ra. 
3. Value Is the same 88 the Reference 8 value used for Y. 
4. Varue Is the same as the Reference 8 value used for Zs. 
5. Value II the same 88 the Reference 8 value used for Nb. 
8. Value II the average 01 Reference 8 vaIue8 In literature for Mn and Te. 
7. Value II the awrage of Reference 8 valueS In literature for Fe and Ru. 
8. Value Is the average of RefenInc:e 8 __ In IIIaratunt for Co awtd Rh. 
9. Value Is the same 88 the Reference 8 value used for NI. 
10. vatue Is the awrage of Reference 8 values In Iitendure for Cu .,d Reference 58 value for Ag. 
11. Value used Is the same 88 the Ref8f8la 8 value used for Zn. 
12. Varue Is the average 01 R_InC8 8 value In HIerature for C and Ref.ance 98 value for Pb. 
13. Value is the average of coIwnns 2B and 4A. wheN column 2B Is the "Reft1fMC8 8 value tor Zn-

and c:oIwnn 4A Is the average of "Reference 8 value for C and Referenc::e 98 value for Pb-. 
14. Value Is the average of Ref. 8 value found In 1ft .... for P and the Ref. 98 values for 81 and Sb. 
15. Value Is the sane 88 the Reference 8 value used for Ta. 
18. Value Is the average of Reference 8 values found In literature for Br and I. 
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4.0 GASEOUS EFFLUENTS 

4.1 Gaseous Effluents - Generallnfonnallon 
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This section reviews the offsIte radioi0gicai Imits applicable to the nuclear power 
stations and presents in detaO the equations and procedures used to aS88SS 
compliance with these Umits. This calculational approach uses the methodology of 
NUREG-0133 (Reference 14), and Incorporates certain simplifications such as the use 
of average meteorology. 

4.1.1 Pre-calculated atmospheric transport parameters are based on historical average 
atmosphertc conditions. These historical meteoroi0gicai conditions have resulted 
In the dispersion parameters shown In Table 4-1, Table 4-2 and Table 4-8. 

4.1.2 The equations and parameters of this section are for use In calculating offsite 
radiation doses durtng routine operating conditions. They are not for use In 
calculating doses due to non-routlne releases (e.g., accident releases). 

4.1.3 An overview of the required compliance Is given In Table 1-1. The dose 
components are itemized and referenced, and an Indication of their regulatory 
application is noted. AdditiOnaDy, the locations of dose receivers for each dose 
component are given In Table 1-2. 

4.1.4 Airborne Release Point Classifications 

The pattem of dispersion of airborne releases Is dependent on the height of the 
rele888 point relative to adjacent structures. Each release point Is classified as 
one of the following ~ helght-dependent types: 

• Stack (or Elevated) Release Point (denoted by the letter S or subscript s) 

• Ground Level Release PoInt (denoted by the letter G or Sllbscrtpt g) 

• Vent (or Mixed Mode) Release Point (denoted by the letter V or subscript v) 

4.1.5 OperabIUty and Use of Gaseous Effluent Treatment Systems 

1OCFRSO Appendbc I and ODCM Part I require that the ventilation exhaust 
treatment system and the waste gas holdup system be used when projected 
offsIte doses In 31 days, due to gaseous effluent releases. from each reactor 
unit. exceed any of the following limits: 

• 0.2 mrad to air from gamma radiation. 
• 0.4 mrad to air from beta radiation. 
• 0.3 mrem to any organ of a member of the public. 
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The station must project doses due to gaseous releases from the site at least 
once per 31 days. The calculational methods shown In sections 4.2.2 and 4.2.3 
are used for this dose projection. 

4.1.6 For a release attributable to a processing or effluent system shared by more than 
one reactor unit. the dose due to an Individual unit Is obtained by proportioning 
the effluents among the units sharing the system. 

42 Gaseous Effluents - Dose and Dose Rate cak:ulation Requirements 

4.2.1 Instantaneous Dose Rates 

4.2.1.1 Noble Gas: Total Body Dose Rate 

ODeM Part I limits the total body dose rate due to noble gases in gaseous effluents 
released from a site to areas at and beyond the site boundary to less than or equal 
to 500 mremlyr at all times. 

The total body dose rate due to noble gases released in gaseous effluents Is 
calculated by the following expression: 

(4-1) 

The summation Is over noble gas radlonuclldes I. 

Since Byron does not have an elevated release point. the a.. tenn Is not used . 

• DTe Total Body Dose Rate [mrem/yrJ 

Dose rate to the total body due to gamma radiation hom 
noble gas radlonuclldes released In gaseous effluents. 

Release Rate (p.CVsecJ 

Measured release rate of radlonucllde I from a stack. vent or ground level 
release point, respectively. 

Gamma Total Body Dose Conversion Factor [(mrem/yr)l("CVm~J 

Gamma total body dose factor due to gamma emissions for noble gas 
radlonuclide I. K values are taken from Table 4-28 
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Relative Concentration Factor (seclm~ 
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(xIQ>V Radioactivity concentration based on semI-infinite cloud methodology at a 
(xIQ)g specffted location per unit of radioactivity release rate for a stack. vent. or 

ground level release. respectively. See Table 4-1. 

To comply with this specification. the effluent radiation monitor has a setpoint 
corresponding to an offsHe total body dose rate at or below the limit (see Part II 
Section 2.8). In addition. compliance is assessed by calculating offsite total body 
dose rate based on periodic samples obtained per station procedures. 

4.2.1.2 Noble Gas: Skin Dose Rate 

aDCM Part I Umlts the skin dose rate due to noble gases in gaseous effluents 
released from a site to areas at and beyond the site bou'ldary to less than or equal 
to a dose rate of 3000 mremlyr at all times. (See TAM 3.11.1) 

The sldn dose rate due to noble gases released in gaseous effluents Is calculated by 
the foIIowfng expression: 

6. • I{L,[ (zJa).a .. +(x/a).a., + (x/Q).a,,) 
, (~2) 

+ (1.11)", [(zJa):a .. + (zJa):a., +(x/a>:a,,]) 

The summation Is over noble gas radionuclides I. 

• 
D. Skin Dose Rate [mremlyrJ 

Dose rate to skin due to beta and gamma radiation from noble gas 
radfonuclides released in gaseous effluents. 

Sldn Dose Converston Factor [(mremlyr)l(JIQ'm3)J 

Sldn dose factor due to gamma emtssiOns for noble gas radlonucllde I. L 
values are taken from Table 4-28 

Mt Gamma Air Dose Conversion Factor [(mradlyr)l{JlCVm~] 

Gamma air dose rate factor per unit of radioactivity release rate for radionuclide I. 
See Table 4-28 for Gamma Air Dose conversion factors (From Table B-1 of 
Regulatory Guide 1.1(9). 

Since Byron does not have an elevated release point. the a.. term Is not used. 
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To comply with this specification, gaseous effluent radiation monitors have setpoints 
corresponding to an offsita skin dose rate at or below the limit (see Part II Section 
2.6). In addition, compiance is assessed by calculating offslte skin dose rate based 
on periodic samples obtained per station procedW8S. 

4.2.1.3 Non-NobIe Gas RadionuclJdes: Organ Dose Rate 

ODCM Part I Omits the dose rate to any organ. due to radioactive materials In 
gaseous effluents released from a site to areas at and beyond the site boundary. to 
less than or equal to a dose rate of 1500 mremlyr (See TAM 3.11.f) 

Typically the child is considered to be the Umltlng receptor in calculating dose rate to 
organs due to inhalation of non-noble gas radionuclides In gaseous effluents. 

The dose rate to any child organ due to inhalation is calculated by the following 
expression: 

D:.,....',. IR ... ,.......{(x/Q).O" +(x/Q).Q., +(x/Q~Q,,} (4-3) 
I 

The summation Is over non-noble gas radlonucBdes I. .-D(CMt""", Inhalation Dose Rate [mremlyrJ 

Dose rate to the child age group from radionuclide I, via the inhalation 
pathway to organ J due to non-noble gas radlonuclldes. 

Inhalation Dose Factor [(mremlyr)l{J.LCVm~J 

Inhalation dose factor for child age group for radlonuclide I, and organ J. 
Inhalation dose factors for non-noble gas radlonuclides (child) are shown 
In Table 4-11 

Since Byron does not have an elevated release point. the Q. term Is not used. 

OOCM Part I requires the dose rate due to non-noble gas radioactive materials In 
airborne efftuents be determined to be within the above limit in accordance with a 
sampling and analysis program specified in TAM Table T3.11.f-1. 

The chid organ dose rate due to inhalation Is calculated in each sector at the 
location of the highest offslte VQ (see Table 4-1). The result for the sector with the 
highest organ inhalation dose rate Is compared to the limit. 
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4.2.2 Tune Averaged Dose from Noble Gas 

4.2.2.1 Gamma AIr Dose 
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ODCM and TRM limits the gamma air dose due to noble gas effluents released from 
each reactor unit to areas at and beyond the unrestricted area boundary to the 
following: 

• Less than or equal to 5 mrad per calendar quarter. 
• Less than or equal to 10 mrad per calendar year. 

The gamma air dose due to noble gases released In gaseous effluents Is calculated 
by the following expression: 

D, .(3.17E-.)~",{(zIQ)!A .. + (zIQ):A" +(zIQ>:A .. } (4-C) 

The summation is over noble gas radlonuclides I. 

D., Gamma Air Dose [mrad] 

Dose to air due to gamma radiation from noble gas radlonuclides released In 
gaseous effluents. 

3.17E-8 ConversJon Constant (seconds to years) [yr/sec] 

lit Gamma Air Dose Conversion Factor [(mradlyr)l(J1CVm~] 

Gamma air dose rate factor per unit of radioactivity release rate for radlonuclide I. 
See Table 4-28 for Gamma Air Dose conversion factors (From Table B-1 of 
Regulatory Guide 1.109). 

(zIQ):, (zIQ):, (zIQ~ Gamma~Q Factor [seclm'J 

Radioactivity concentration based on finite cloud methodology at a specific location 
per unit of radioactivity release rate from a stack. vent or ground level release, 
respectively. See Table 4-3 for Gamma~Q Factors. 

Cumulative Radlonucllde Release (J1CQ 

Measured cumulative release of radlonucllde lover the time pertod of Interest from a 
stack. vent, or ground Ievet release point. respectively. 

Since Byron does not have an elevated release point, the A.. term Is not used. 
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TRM 3.11.g requires determination of cumulative and projected gamma air dose 
contributions due to noble gases for the current calendar quarter and the current 
calendar year at least once per 31 days. 

Gamma air dose Is calculated for the sector with the highest offsHe <riO)" and is 
compared with the Part I limits on gamma air dose. 

For a release atIributabIe to a processjng or effluent system shared by more than 
one reactor unit. the dose due to an individual unit is obtained by proportioning the 
effluents among the units sharing the system. 

4.2.2.2 Beta Air Dose 

TAM Chapter 3.11 limits beta air dose due to noble gases In gaseous effluents 
released from each reactor unit to areas at and beyond 1M unrestrtcted area 
boundary to the following: 

• Less than or equal to 10 mrad per calendar quarter. 
• Less than or equal to 20 mrad per calendar year. 

The beta air dose due to noble gases released in gaseous effluents is calculated by 
the following expression: 

." -{3.11E-81I{tt.kx!Ql.A.. + (x/Q).A.-, +Cx/Q~Ar.J} (4-5, 
I 

The summation is over noble gas radionucUdes I. 

0, Beta Dose [mrad] 

Dose to air due to beta radiation from noble gas radlonucfldes released In gaseous 
effluents. 

3.17E-8 ConversJon Constant (seconds to years) [yr/sec) 

Nt Beta Air Dose Conversion Factor [(mradlyr)/(J.LCVm3)] 

Beta air dose rate per unit of radioactivity concentration for radlonucllde I. See 
Table 4-28 for Beta Air Dose conversion factors (From Table 8-1 of Regulatory 
Guide 1.109). 
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(JIQ)g Radioactivity concentration based on semi-infinite cloud methodology at a 
specified location per unit of radioactivity release rate for a stack. vent, or 
ground level retease. respectively. See Table 4-1. 

Cumulative Radionuclide Release [p.Ci] 

Measured cumulative release of radlonucllde I over the time period of interest from a 
stack. vent, or ground level release point. respectively. 

Since Byron does not have an elevated release point. the A.. term Is not used. 

TAM 3.11.g requires determination of anulative and projected beta air dose 
contrtbutIons due to noble gases for the current calendar quarter and the current 
calendar year at least once per 31 days. 

Beta air dose is calculated for the sector with the highest offsIte (xIQ) and Is 
compared with the aOCM Part I limit on beta air dose. 

For a release attributable to a processing or effluent system shared by more than 
one reactor unit. the dose due to an individual unit is obtained by proportioning the 
effluents among the units sharfng the system. 

4.2.2.3 Whole Body Dose 

The total body dose. to any receiver Is due. In part. to gamma radiation emitted from 
radioactivity In alrbome effluents. This component Is added to others to demonstrate 
compliance to the requirements of 4OCFR190 and 1OCFR20. 

The total body dose component due to gamma radiation from noble gases released 
In gaseous effluents Is calculated by the following expression: 

D,.. .(3.17e-8)~K,{Cxla)!A .. +Cxla):A" +(Va):A.. } (4-6) 

The summation Is over noble gas radlonuclides I. 

Dr. Total Body Dose [mrem] 

Dose to the total body due to gamma radiation from noble gas radlonuclldes 
released In gaseous effluents. 

3.17&8 Conversion Constant (seconds to years) [yr/sec] 
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Gamma total body dose factor due to gamma emissions for noble gas radlonucllde I 
released from a stack, vent or ground level release point, respectively. See Table 
4-28 for Gamma total body dose conversion factors. (From Table B-1 of Regulatory 
Guide 1.109) 

Cumulative AadionuclJde Release [J,LCij 

Measured cumulative release of radionucllde I over the time period of Interest from a 
stack, vent, or ground level release point, respectively. 

The total body dose Is also calculated for the 4OCFR190 and 1OCFR20 compliance 
assessments. In some cases, the total body dose may be required in 1OCFRSO 
Appendix I assessments (See Part II Table 1-1). 

4.2.2.4 Skin Dose 

There Is no regulatory requJrement to evaluate skin dose. However, this component 
is evaluated for reference as there is skin dose design objective contained In 
1OCFR50 Appendix I. Note that In the unlikely event that beta air dose guideline Is 
exceeded, then the skin dose will require evaluation. 

The part of sldn dose due to noble gases released In gaseous effluents Is calculated 
by the following expression: 

D. • (3.17E-8)'t{L,[ Cx/Q).A .. +Cx/QlwA", + Cx/Q).A .. 1 (4-7) 

+ (1.11)11, [Cx/Q)!A .. + Cx/Q)! A", + Cx/Q)!A .. ]) 

The summation is over noble gas radlonucUdes I. 

0. Sldn Dose [mremJ 

Dose to the sldn due to beta and gamma radiation from noble gas 
radlonuclldes released In gaseous effluents. 

Beta Skin Dose Conversion Factor [(mrem/yr)/(~Vm~J 

Beta skin dose rate per unit of radioactivity concentration for radlonucllde 
I. Taken from Table 4-28. 

1.11 Conversion Constant (rads in air to rem in tissue) [mremlmrad] 

All other terms have been previously defined. 
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The sldn dose Is calculated for reference only. 

4.2.3 Time Averaged Dose from Non-Noble Gas Radlonuclides 

TAM 3.11 provides the following limits. based on 1OCFRSO Appendix I. on the dose to a 
member of the public from specified non-noble gas radJonuclides In gaseous effluents 
released from each reactor unit to areas at and beyond the unrestrtcted araa boundary: 

• Less than or equal to 7.5 mrem to any organ during any calendar quarter 

• Less than or equal to 15 mrem to any organ durfng any calendar year 

The Individual dose components are also required as part of the 4OCFR190 
888888rnents and combined as part of the 1OCFR20 assessment (Part II Table 1-1). 
The dose dw to radIonuclides deposited on the ground Is considered to be a 
component of the deep dose equivalent for 1OCFR20 compliance and an organ (and 
total body) dose component for 1OCFR50 Appendix I and 4OCFR190 compliance. 

The dose Is calculated for releases In the time pertod under consideration. 

Speciffcally. the dose Is calculated as follows: 

D:- _(3.17E-8>II(w.R.A .. +W.R .. A .. +W.R.A .. ] (4-8) 
• • 

The summation Is over pathways p and non-nobfe gas radionuclldes I. 

D:- Dose Due to Non-Noble Gas Radlonuclldes [mrem] 

3.17&8 

W"WVlW, 

Dose due to non-nobIe gases (radlofodlnes. tritium and particulates) to 
age group •• and to organ J. 

Conversion Constant (seconds to years) [yr/sec] 

Relative ConcentratIon Factor 

Radioactive concentration at a specific location per unit of radioactivity 
release rate or concentraaon for stack. vent or ground level release. 
respectively. 

W •• Wv• or Wg = {J/Q).. (xIQ)y or (xIQ)g for Immersion. Inhalation and aI 
tritium pathways. 

W •• W." or Wg = (00)., (D/Q)y or (D/Q)g for ground plain and all Ingestion 
pathways. 
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Radioactivity concentration based on semI-infinite cloud model at a 
specified location per unit of radioactivity release rate for a stack. vent, or 
ground level release, respectively. See Table 4-1 through Table 4-6. 

(DIQ)., (DIG)., (otal. Relative Deposition Factor [1/m~ 

RadJoacttvHy concentration at a specified location per unit of radioactivity 
release concentration for a stack. vent. or ground level release, 
respectively. See Table 4-1 through Table 4-6. 

Sfte-Speciflc Dose Factor [(m2 mram/yr)l(J1CVsec)] 
or [(mrem/yr)/(J1CVm')] 

Stte-specIflc dose factor for age group ., nucDde I, pathway P and organ J. 
Pathways Included are ground plane exposure. Inhalation, vegetation 
Ingestion, milk Ingestion and meat Ingestion. Values of R..rII are provided 
in Table 4-7 and Table 4-9 through Table 4-28. 

At.. At., Aea Cumulative Radlonucllde Release (J1Cij 

Measured cumulative release of radlonucHde I over the time period of 
Interest from a stack, vent. or ground level release point. respectively. 

Since Byron does not have an elevated release point, the stack terms for Ai.. W •• (zIG)., 
and (DIQ). are not used. 

TRM 3.11.h requires cumulative and projected dose contributions for the current 
calendar quarter and the current calendar year for the specified non-noble gas 
radionuclldes In airborne effluents to be determined at least once per 31 days. 

To comply with this specification, Byron Station obtains and analyzes samples In 
acco."'dance with the radioactive gaseous waste or gaseous effluent sampling and 
analysis program (TAM 3.11.'-1). In accordance with NUREG 0133 (Reference 14). 
dose due to non-noble gases Is assessed at the location In the unrestricted area where 
the combination of existing pathways and receptor age groups Indicates the maximum 
potential exposure. The Inhalation and ground plane exposure pathways are considered 
to 8ldst at ail locations. The food Ingestion pathways at a specific location are 
conaktered based on their existence as determined by land use census. The values 
used for (zIQ) and (o/Q) are shown In Table 4-1 through Table 4-6 and correspond to 
the applicable pathway location. 
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For a release attributable to a processing or effluent system shared by more than one 
reactor. the dose due to an Individual unit Is obtained by proportioning the effluents 
among the units sharing the system. 

The dose evaluated Is also Included as part of the 1OCFR20 and 4OCFR190 
assessment (See Part II Section 5). 

4.2.3.1 Ground Plane 

The site-specific dose factor for ground deposition of radioactivity Is considered to be 
a total body dose component and Is calculated by the following expression: 

R_Jl~QJ.K'K.(o.7)DFG.[1-~""" ] (4-9) 

R_Jl~QJ Ground Plane Deposition Dose Factor [(m2 mrem/yr)l(J,LCVsec» 

Stte-specific ground plane dose factor for age group 8. nuclide I and organ 
J. The ground plane dose Is calculated using (D/O). 

Ir Conversion Constant (1E6 pCl per J,LCI) [pCVJ,LCi] 

Ir' Conversion Constant (8780 hrlyr) [hrlyr) 
0.7 Shielding Factor; a factor that accounts for dimensionless shielding due to 

occupancy of structures. 

DFa. Ground Plane Dose Conversion Factor [(mremlhr)l(pCVm2)] 

Dose rate to the total body per unit of surface radioactivity concentration due to 
standing on ground uniformly contaminated with radlonucllde I. Ground Plane Dose 
Conversion Factors 818 shown In Table 4-8. 

Note that ground plane dose conversion factors 818 only given for the total body and 
no age group. Doses to other organs are assumed to be equal to the total body 
dose. AI age groups are assumed to receive the same dose. 

At Radlo~1 Decay Constant [h(1] 

Radioi0gicai decay constant for radlonucllde I. 

TIme Period of Ground DeposItIon [hr] 

TIme period during which the radioactivity on the ground Is assumed to 
have been deposited (see Part II Table 1-3). 
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The ground plane exposure pathway Is considered to exist at alilocadons. 

4.2.3.2 Inhalation 

The site-speciflc dose factor for inhalation Is calculated by the following expression: 

(4-10) 

Inhalation Pathway Dose Factor [(mrem'yr)l(J1CVm~] 

Site-specific Inhalation dose factor for age group a, nuclide I and 
organ J. The inhalation dose Is calculated using (xIQ). 

K' Conversion Constant (1 E6 pCI per J.LCI) [pCVJ1Ci] 

BRa Individual Air Inhalation Rate [m31yr] 

The air intake rate for individuals in age group a. See Table E-5 of 
Regulatory Guide 1.109. 

DFA.q Inhalation Dose Conversion Factor (mremlpQ) 

Dose commitment to an lndMduailn age group a to organ J per unit of 
activity of radlonucllde I Inhaled. Taken from Tables E-7 through E-10 of 
Regulatory GuJde 1.109. The value for H-3 is taken from NUREG 4013 
(Reference 107). 

The Inhalation exposure pathway Is considered to exist at all locations. 

4.2.3.3 Ingestion: Vegetation 

Food ingestion pathway doses are calculated at locations Indicated by the land use 
census survey. If no real pathway exists within 5 miles of the station, the cow-milk 
pathway Is assumed to be located at 5 miles. Food pathway calculations are not 
made for sectors In which the offsIte regions near the station are over bodies of 
water. 

The dose factor for consumption of vegetables Is calculated by the following 
expression: 
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SHe-specIfIc vegetation Ingestion dose factor for age group a, nuclide I 
and organ I. With the exception of H-3, the vegetation dose Is calculated 
using (O/Q). 

K' Converston Constant (1 E6 pCl per J1C1) [pCVv.eQ 

r Vegetation Retention Factor [dimensionless] 

Y. Agricultural Productivity Yield [kgl rn2] 

~ Radioi0gicai Decay Constant [1/sec] 

RadIological decay constant for radlonucllde I 

Wealhering Decay Constant [1/sec) 

Removal constant for physical loss of adlvtty by weathering. See ODCM 
Part II Table 1-3. 

DFL.q Ingestion Dose Conversion Factor [mrem/pCQ 

Ingestion dose conversion factor for age group a, nuclide I and organ I. 
Converts pCllngested to mrem. Taken from Tables E·11 though E-14 of 
Regulatory Guide 1.109. The value for H-3 Is taken from NUREG 4013 
(Reference 107). 

U. L ConsumptIon Rate for Fresh Leafy Vegetation [kglyr] 

Consumption rate for fresh leafy vegetation for age group a. 

u.. Consumption Rate for Stored Vegetation (kglyr] 

Consumption rata for stored vegetation for age group a. 

fL Local Leafy Vegetation Fraction [dimensionless] 

FractIOn of the annual intake of fresh leafy vegetation that Is grown locally. 

f. Local Stored Vegetation Fractfon [dlmenslonless1 

Fraction of the annual Intake of stored vegetation that Is grown locally. 
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Average time between harvest of leafy vegetation and Its consumption. 

Environmental Transport TIme - Stored Vegetation [sec] 

Average time between harvest of stored vegetation and its consumption. 

The tritium dose from the vegetatton pathway must be considered separately as the 
transport mechanism Is based on airborne concentration rather than ground deposition. 
The dose factor for the tritium vegetation pathway Is: 

R.tll -3X..,)U I Q) = K' K'''(U: IL + U: I, )DFL4I(II.')' [O.7S(O.51 H)] (4-12) 

R 1I(H-3XwwlJ fxlej Tritium Vegetation Ingestion Pathway Dose 

Factor[(mremlyr)/( JLCVIn3)] 

Site-specific tritium vegetation Ingestion dose factor for age group • and organ J. The 
tritium vegetation dose is calculated using fxIQ] 

Kill Conversion Constant (1 E3 gm per Kg) [gm/Kg] 

H Absolute Atmospheric Humidity [gmlln3] 

0.75 Water Fraction [dimensionless] 
The fractJon of total vegetation that Is water. 

0.5 Specific ActIvity Ratio [dimensionless] 

The Carbon-14 dose from the vegetation pathway must be considered separately as the 
transport mechanism Is based on airborne concentration rather than ground deposition. 
The dose factor for the Carbon-14 vegetation pathway Is: 

Page 11.4-14 



K' • ocntInI 01 "'" CIOn'tWIIar .. 1 E 8 pCINQ 

u' • 
LelfVveg ................ ,..,., 

\ Fr.:lIanol ..... lnlllceoi fNIh. ......... .,. ~ 

IngIIIIIan Dale,.... 

CY-BY-170-301 
Revision 7 I 

p n.fIIdIanII ........ ..eo (4400 ......... ). n. ,..,01 ................. ..,. (larCot4) 
~ ,....10 __ ......... durtng ...... ptIoIDeJiI ...... OCOIft "lObe 44GO..., • 
..... oandIIDn ........ oIp....- newer ...... ....,. For_a 101. COt4 ........ p IItIUn 
lObe....,. 

o.tt 11Ie bcIan 01 ... pIIrIt"*' ........... ClItIon <*'-_" 
o.t8 11Ie_ ....... 0I ...................... (spMn't 

4.2.3.4 Ingestion MUk 

The dose facIor for consumption of milk Is calculated by the following expressions: 

R ~Q].K'a,fJ.>,: t)PFt. >[!Q.+ ~-'e'.)e~].-a.tt (4-13) ..... 1. +1.. ... y. y. 

Milk Ingestion Pathway Dose Factor 
[(m2 mremlyr)l(J.LCilsec)] 

Site-specific mlk Ingestion dose factor for age group .. nuclide I and organ I. WIth 
the exception of H-a, the milk dose factor 18 calculated using (0/0). 

K' Conversion Constant (1 E6 pCI per JiCf) [pCVJiCq 

Qp Feed Consumption IKWdaJ 

Amount of feed consumed by milk animal each day. See ODCM Part II 
Table 1-3. 

U. Milk Consumption Rat8 [Vyr) 

Milk consumption rate for age group •. 

Fm Stable Element Transfer Coefficient for Mil< (daII) 
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Fractfon of animal's dally intake of a particular chemical element that appears in 
each liter of milk (pCUI in milk per pCVda ingested by animal). See OOCM Part II 
Table 1-4. 

f, Pasture nme Fraction [dimensionless] 

Fraction of year that animal Is on pasture. 

f. Pasture Grass Fraction [dimensionless] 

Fraction of animal feed that Is pasture grass while animal is on pasture. 

Yp Agricultural Productivity YIeld - Pasture Grass [l9m~ 

The agricultural productlvtty by unit area of pasture feed grass. 

Y 8 Agricultural Productivity Yield - Stored Feed [l9m~ 

The agricultural productivity by unit area of stored feed. 

It. EnvIronmental Transport TIme· Stored Feed [sec] 

Average time between haJVeSt to consumption of stored feed by milk animal. 

t, Environmental Transport Tune - Pasture to Consumption [sec] 

Average time from pasture, to milk animal, to milk. to consumption. 

An other terms have been previously defined. 

The tritium dose from the milk pathway must be considered separately as the 
transport mechanism is based on airborne concentration rather than ground 
deposition. The dose factor for the tritium milk pathway Is: 

A.., .... fxla). K'K-F. Q,U_DFL~lI[o.75(o.s/H)] (4-14) 

R 1(H-3XlllllltJ ll/cj Tritium Milk Ingestion Pathway Dose Factor 

[(mrem!yr)l(CVm3)) 

Slte-speclflc tritium milk Ingestion dose factor for age group • and organ J. 

The tritium milk dose is calculated using fJ/Q] 

Kill Conversion Constant (1 E3 gm per Kg) [gmIKg) 
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H Absolute Abnospheric Humidity [gm/rn3] 

0.75 Water Fraction [dimensionless] 

The traction of total feed that Is water. 

0.5 Specific Activity Ratio [dimensionless] 
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The Carbon-14 dose from the milk pathway must be considered separately as the 
transport mechanism Is based on airborne concentration rather than ground deposition. 
The dose factor for the Carbon-14 milk pathway Is: 

R,C(zIQ]= K'K'· pF.Q,U. (DFL J. [0.11/0.16] (4-148) 

K' • WIlt 01 CICIIMIUIr;, 1.0EI pQ\G 

r ~ 

p n. .... equawun liiio (4400 hrI/I7tO In). 'The ratio 01 the ................ tm. (for Co 
14) dnoIpIwIc,...lDthe ......... IIIN ... which ~0GCUI8",1D be 
4400 In). WIder the oancIIoft .... __ cI P 1ta*I,........, \dy. For canInuouI Co14 
,....., P II ... 10 be",. 

Q,. .. cow,.~ .... ~..., 
U. Cowtna~ ....... (v,t) 

(DFI.d. IngeIIan 00. FIICIDr8 

0.11 1'he bcIIon 01 tIDIaI pIInt maa .. II ...... cMIon (dIm •• 1IeD) 

0.18 1'he COl ........ 01 ..... ClItIon rn the ..,.,.. (spnIm-, 

4.2.3.5 Ingestion: Meat 

The dose factor for consumption 01 meat Is calculated by the following expression: 

A_.lDIo)= K·~r!tl F,(r)~)[!f+ ~-r,~t ..... ] ..... (4-15) 

A.-lIlo/a] Meat Ingestion Pathway Dose Factor 
[(rn2 mrernlyr)/{JICVsec» 

Slte-spectftc meat ingestion dose factor for age group a, nuclide I and organ I. With 
the exception 01 H-3, the meat dose factor Is calculated using (0/0). 
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U.. Meat Consumption Rata [19YrJ 

Meat consumption rate for age group a. 

F, Stable EJement Transfer Coeffldent for Meat [da/Kg] 
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Fraction of animal's daily Intake of a particular chemical element that 
appears In each Kg of meat (pCUKg in meat per pCVda ingested by 
animal). See OOCM Part" Table 1-4. 

fa. Environmental Transport TIme - Stored Feed [sec] 

Average time between harvest to consumption of stored feed by meat animal. 
tr EnvIronmental Transport Tme - Pasture to Consumptton [sec] 

Average tfme from pasture, to meat animal, to meat, to consumption. 

AU other terms have been previously defined. 

The tritium dose from the meat pathway must be considered separately as the 
transport mechanism Is based on airborne concentration rather than ground 
deposition. The dose factor for the tritium meat pathway Is: 

R r ~/.nl Tritium Meat Ingestion Pathway Dose Factor (mremlyr)/(tadlm3») 
-.H-lXJI«4JLCIlJ 

Site-specific tritium meat Ingestion dose factor for age group a and organ I. The 
tritium meat dose Is calculated using Z I Q . 

1(''' Conversion Constant (1 E3 gill per Kg) (grn/Kg) 

H Absolute Atmospheric Humidity [gm/n13] 

0.75 Water Fraction [dimensionless] 
The fraction of total feed that Is water. 

0.5 SpectfIc ActIvity Ratio [dimensionless] 

All other terms have been previously defined. 
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The Carbon-14 dose from the meat pathway must be considered separately as the 
transport mechanism Is based on airborne concentration rather 1han ground deposition. 
The dose factor for the Carbon-14 meat pathway Is: 

(4-168) 

p The frecIDnII ....... ratio (4400hnIII78O lira). The ratio 01 "" ................ (far Ce1.) ~ 
*-tit"" ............ ~ "*" ~ OOCUIS (tIMn tit be 44OOtn).InIIr""oondIIIan'" 
"" VIIuI 01 P 1hcUd .... 1IIICMd \dIy. For cantInuouI Ce1 .......... P II .... tit be \dIy. 

Ft ~1Dr""""'''''''''' 
Q. ~oow ..... CONUIIIIIIOn .... c.-,..., 

u. ..... CCNI.IftPIIan ,... 1M (IW) 

(DFld. IngIdan DaM F.:IDr8 

0.11 "" fracIIon 0I1a111 pIInt m-. ... II ftIIInI cerban (~) 

0.1. \he COl I0Il""". 01 natant caIban In "" .......... (FIhn" 
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Table 4-1 
XJQ IUld D/Q Maylma at or BeJ...t abe UDftlbided Area BoundarJ 
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Note: Based on ,rrIgatIan from the Rock mver- letter from G.P. lahti (Sargent and Lundy) to J.e. Golden (NSEP). June 4, 1990 and the 
fann"'ln Reg. Guide 1.109. 

JIQ is used for beta skin. and Inhalation dose pathways. See Sections 4.2.1, 4.2.2 and 4.2.3.2. 

OJQ is used for produce and leafy vegetable pathways. See SectIon 4.2.3. 

The grotDd level release data are provided far reference purposes only. RoutIne dose calculations are performed using mixed mode 
data. 

Radius is the approxinate distance from the midpoint between gaseous effluent release points to the location of the highest JIQ or 
OIQ at or beyond the ur.restrIcted area boundary (UAB). 
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Table 4-2 
X/Q 8DCI DIQ Mal .. at or BeyODd the Restricted Area Boundary 
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Nota: Based Qrt'rrigaIion hom the Rock Alvei" IeIt8r from G.P. Lahti (Sargent and Lundy) to J.e. Gokten (NSEP). June 4. 1980 and the 
formulas In Reg. Guida 1.109-

The ground level release dale .. provided for rafarance purpoees only. AoutN dose calQrlaliona are perfonned using mixed 
modadala. 

Radius Is the approxinate distance from the midpoint between gaseous effluent release poInt8 to the location of the highest JIO. or 
OIQ at or beyond the reatrtcted area boundary (AAB). 
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TableW 
Mulmum Ofrsite GIUIIJII8-XIQ 

DowawiDd GI'owad Veat 
DIrectIoa RadIus Gaauaa-XfQ Gamma-xIQ 

(meters) (sedID.~) (Iedm~) 

N 
NNE 
NE 

ENE 
E 

ESE 
SE 

SSE 
S 

SSW 
SW 

WSW 
W 

WNW 
NW 

NNW 

1875 4.80E-07 
1829 4.16E-07 
1585 4.34E-07 
1234 4.83E-07 
1227 6.10E-07 
991 8.73E-07 

1006 1.24E-06 
800 1.83E-06 
945 9.68E-07 
975 6.69B-07 

1067 4.84&07 
1212 4.19E-07 
1189 5.07E-07 
1227 3.S4E-07 
1128 4.6IE-07 
1044 7.43E-07 
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1.46E-07 
1.36E-07 
1.31E-07 
1.27£.07 
1.50E-07 
2.13E-07 
2.45E-07 
3.02E-07 
1.85E~7 
1.34E-07 
1.08E-07 
l.llE-07 
1.39E-07 
9.70~ 
1.29E-07 
2.15E-07 
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Table 4-4 
JJQ aad DIQ at the Nearest Resident Loeatloas wltIaIa 5 miles 

Mbed Mode (Veat) 
LocatioD DelafptloD Dinc:tioa DlstaDce Groaad Level Release 

Release 

'lIQ! DlQ 'XIO.! DIQ 
MIles meters IMhII m4 sedra .02 

NEAREST RESIDENCE N 2.67 4300 3.70E-07 9.80E-I0 6.30E-08 3.80E-I0 
NEAREST RESIDENCE NNE 0.99 1600 1.50&06 5.30E-09 8.30E-08 1.70E-09 
NEAREST RESIDENCE HE 1.18 1900 1.00&06 3.4OE-09 6.60E-08 1.10E-09 
NEAREST RESIDENCE ENE 1.30 2100 8.20E-07 2.20E-09 4.60E-08 7.30E-I0 
NEAREST RESIDENCE E 1.30 2100 1.20&06 2.80&09 5.90E-08 9.4OE-I0 
NEAREST RESIDENCE ESE 1.43 2300 9.10E-07 2.10E-09 5.10E-08 7.10E-I0 
NEAREST RESIDENCE S£ 0.75 1200 3.60&06 7.4OE-09 6.90£-08 2.00E-09 
NEAREST RESIDENCE SSE 0.62 1000 3.80&06 8.10E-09 5.4OE-08 1.60E-09 
NEAREST RESIDENCE S 0.50 800 3.40&06 1.20£-08 8.4OE-08 2.4OE-09 
NEAREST RESIDENCE SSW 0.62 1000 1.70E-06 6.80£-09 6.4OE-08 1.90E-09 
NEAREST RESIDENCE SW 0.75 1200 7.80£-07 3.10£-09 3.S0E-08 8.80E-I0 
NEAREST RESIDENCE WSW 1.68 2700 3.30E-07 1.4OE-09 5.40£-08 6.5OE-I0 
NEAREST RESIDENCE W 1.68 2700 5.50£-07 1.40&09 5.20£-08 4.10E-I0 
NEAREST RESIDENCE WNW 0.75 1200 1.70&06 5.20E-09 4.60E-08 1.00£-09 
NEAREST RESIDENCE NW 0.99 1600 1.10&06 3.30E-09 4.30£-08 7.30E-I0 
NEAREST RESIDENCE NNW 1.30 2100 8.5OE-07 2.90E-09 6.20£-08 7.90E-I0· 
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TabieW 
'XIQ IIDCI DIQ at the Nearest Cow MIlk IAratioDI witbla 5 miles 

Mbed Mode (Vent) 
LoadIoa Descripdoa DinctIoa Dlstaace Growad Level IWease 

Release 
'XIQ, D/Q 'X/Q, D/Q 

miles meters BMlm •• 2 IIIICIm .-2 
COW MILK N 4.91 8000 I.SOE-07 3.20E-IO 4.2OE-08 1.4OE-IO 
COW MILK NNE 4.91 8000 1.30B-07 3.10E-IO 3.90E-08 1.60E-IO 
COW MILK NE 1.86 3000 S.OO£.07 1.!MlE-Q9 6.70E-08 6.2OE-IO 
COW MILK ENE 4.91 8000 1.10E-07 2.00£-10 2.90E-08 1.10E-IO 
COW MILK E 4.91 8000 1.60£.07 2.70E-IO 3.90E-08 1.40£-10 
COW MILK ESE 4.91 8000 1.4OE-07 2.30£-10 3.!MlE-08 1.20E-IO 
COW MILK SE 4.91 8000 2.00B-07 2.70E-IO 3.80E-08 1.4OE-IO 
COW MILK SSE 4.91 8000 l.~E-07 2.2OE-IO 3.10E-08 1.20E-IO 
COW MILK S 4.78 7700 9.10£-08 2.40&10 2.90&08 I.S0E-I0 
cOWMn..K SSW 4.91 8000 6.10£..08 1.80E-I0 2.20£..08 1.20E-I0 
COW MILK SW 4.91 8000 3.90£-08 1.10E-I0 I.SOE-08 7.10E-l1 
COW MILK WSW 4.91 8000 6.30E-08 2.10E-I0 2.SOE-08 1.30E-IO 
COW MILK W 2.49 4000 3.00E-07 7.20E-IO 4.90E-{)8 2.60E-I0 
COW MILK WNW 3.29 S300 1.70E-07 4.00E-IO 3.40&08 I.SOE-I0 
COW MILK NW 2.98 4800 2.10E-07 4.90E-I0 3.70&08 1.80E-IO 
COW MILK NNW 4.91 8000 1.10£.07 2.70E-IO 3.!Ml&08 1.20E-IO 
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'XJQ aad DIQ at the Nearest Cow Meat Locatioas witbID 5 miles 

MInd Mode (Veat) 
LoadioD DescripdoD DIrectIc. Distaace Groaad Level Release 

Release 
'XJQ, DIQ 'XJQ, DIQ 

miles meten sedm m-2 tMIm m-2 

COW MEAT N 2.98 4800 3.10E-07 8.10E-I0 6.00&08 3.20E-I0 
COW MEAT NNE 1.49 2400 7.70E-07 2.60E-09 7.60E-08 9.90E-I0 
COW MEAT NE 3.42 S500 2.00E-07 S.3OE-I0 5.20&08 2.70E-I0 
COW MEAT ENE 2.30 3700 3.4OE-07. 8.10E-I0 4.30&08 3.SOE-I0 
COW MEAT E 2.24 3600 5.00E-07 1.10E-09 S.8OE-08 4.70E-I0 
COW MEAT ESE 1.49 2400 8.5OE-07 2.00E-09 S.10&08 6.8OE-I0 
COW MEAT SE 1.68 2700 9.8OE-07 1.8OE-09 S.90E-08 6.90E-I0 
COW MEAT SSE 3.17 5100 2.90E-07 4.90E-I0 4.10&08 2.4OE-I0 
COW MEAT S 0.S6 900 2.8OE-06 9.90E-09 7.70&08 2.10E-09 
COW MEAT SSW 2.17 3500 2.10E-07 8.00E-I0 4.00&08 4.30E-I0 
COW MEAT SW 3.17 . 5100 7.60E-08 2.5OE-I0 2.10&08 1.5OE-I0 
COW MEAT WSW 1.68 2700 3.3OE-07 1.40£-09 S.4OE-08 6.SOE-I0 
COW MEAT W 1.68 2700 S.SOE-07 1.4OE-09 S.20E-08 4.10E-I0 
COW MEAT WNW 3.29 S300 1.70E-07 4.00E-l0 3.40£-08 1.5OE-I0 
COW MEAT NW 3.79 6100 1.50&07 3.20E-I0 3.30£-08 1.30E-I0 
COW MEAT NNW 1.37 2200 7.90E-07 2.70£-09 6.20£-08 7.5OE-I0 
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Nadlde Boae 
H-3 0.008+00 
C-14 O.OOE+OO 
Na-24 1.20E+07 
Cr-51 4.65£+06 
Mn-S4 1.3SE+09 
Mn-S6 9.03E+05 
Fe-55 0.00£+00 
Fe-59 2.73£+08 
~5S 3.80E+08 
Co-6O 2.45B+IO 
Ni-63 O.OOE+OO 
Ni-65 2.97E+05 
Cu-64 6.05E+05 
Zn-65 7.46E+08 
Zn-69 O.OOE-+OO 
Br-83 4.S7E+03 
Br-84 2.03E+05 
Br-as O.OOE+OO 
Rb-86 9.0IE+06 
Rb-SS 3.31£+04 
~89 1.23£+05 
Sr-S9 2.16£+04 
Sr-90 O.OOE+OO 
Sr-91 2.14E+06 
Sr-92 7.76£+05 
Y-90 4.5OE+03 
Y-91M I.00E+05 
Y-91 1.07Et06 
Y-92 1.8OE+OS 
Y-93 1.83E+05 
tz-95 2.45E+08 
Zr-97 2.96£+06 
Nb-95 1.37E+OS 
Mo-99 3.99£+06 
ife-99M 1.84E+OS 
ire-IOI 2.03£+04 
lR9-l03 1.08£+08 
Ru-lOS 6.36£+OS 
Ru-l06 4.22£+08 
Ag-1I0M 3.45Et09 

Table 4-7 
Grouad PIMe Dose radon 

Liver T80cIy Thyroid KlcIaey 

0.00£.+00 O.OQ~ O.OOE+OO O.OOE+OO 
0.00£+00 O.OOE+OO 0.00£.+00 O.OOE+OO 
1.20E+07 1.20E+07 I.20E+01 1.2OE+07 
4.65£~ 4.65£+06 4.65E+06 4.65£+06 
1.38E~ 1.3SE~ 1.3SE~ I.3S£+09 
9.03E+05 9.03E+05 9.03E+05 9.03E+OS 
O.OOE+OO 0.00£+00 O.OOE+OO O.OOE+OO 
2.73E+08 2.73E+08 2.73E+08 2.73E+08 
3.80E+08 3.8OE+08 3.80E+OS 3.8OE+08 
2.45B+IO 2.4SE+IO 2.45E+I0 2.4SE+IO 
O.OOE+OO O.OOE+()() 0.00£.+00 0.00£+00 
2.97E+OS 2.97E+OS 2.97E+05 2.97E+OS 
6.0SE+OS 6.0SE+05 6.0SE+05 6.0SE+05 
7.46E+08 7.46E+08 7.46£+08 7.46E+08 
O.OOE+OO O.OOEtOO O.OOE+OO O.OOE-+OO 
4.87E+03 4.8'7E..m 4.87E+03 4.87E+03 
2.03E+OS 2.03E+OS 2.03Et05 2.03£+05 
O.OOE+OO O.OOE+OO O.OOE+OO 0.00£+00 
9.01£+06 9.01E+06 9.01£+06 9.01£+06 
3.31£+04 3.315+04 3.31E+04 3.31E+04 
I.23E+05 1.23E+OS 1.238+05 1.23E+OS 
2.16£+04 2.16£+04 2.16£+04 2.165+04 
O.OOEtOO O.OOE+OO O.OOE+OO O.OOE+OO 
2.14£+06 2.14£+06 2. 14E+06 2.14E+06 
7.76£+05 7.76E+OS 7.76£+05 7.76£+05 
4.50E+03 4.508+03 4.5OE+03 4.50£+03 
I.00E+05 U)OEt05 1.008+05 1.00E+0S 
1.07E+06 1.07E+06 1.07£+06 1.07E+06 
1.80£+05 1.8OE+OS 1.808+05 1.80£+05 
I.S3E+05 I.S3E+OS I.S3E+OS 1.83E+05 
2.45£+08 2.4SE+08 2.45£+OS 2.4SE+08 
2.96£+06 2.96£+06 2.96E+06 2.96£+06 
1.37E+08 1.37E+08 1.37E+08 1.31B+OS 
3.99£+06 3.99£+06 3.99£+06 3.99E+06 
1.84EtOS 1.84E+OS 1.84£+05 1.84E+05 
2.03£+04 2.03E+04 2.03£+04 2.03£+04 
1.08E-t08 1.08£+08 1.08E+08 1.08E+08 
6.36E+OS 6.36E+05 6.36£+05 6.368+05 
4.22E-t08 4.22Et08 4.22£.t08 4.22£+OS 
3.45E+09 3.45£+09 3.45E+09 3.4SE+09 
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LIID8 GI-LLI 
O.OOE+OO O.OOE+OO 
0.00£.+00 O.OOE+OO 
1.20E+01 1.2OE+01 
4.65£+06 4.65E+06 
1.3S~ 1.3SE-t09 
9.03Et05 9.03E+05 
0.00£+00 O.OOE+OO 
2.73E+08 2.73E+08 
3.8OE+08 3.80E+08 
2.45£+10 2.4SE+I0 
0.00£+00 0.00£+00 
1.97E+()5 2.97E+OS 
6.05Et05 6.05£+05 
7.46EtOS 7.46E+08 
0.00£+00 O.OOE+OO 
4.87E+03 4.B7E+m 
2.03E+05 2.03E+OS 
0.008+00 O.OOE+OO 
9.0IE+06 9.01£+06 
3.31E+04 3.31E+04 
1.23E+05 1.23E+OS 
2.16£+04 2.16£+04 
0.00£+00 O.OOE+OO 
2.14£+06 2.145+06 
7.76£+05 7.76E+05 
4.5OE+03 4.5OE+03 
1.00£+05 I.00E+OS 
1.07E+06 1.07£+06 
I.80E+05 1.80E+05 
I.S3£+05 I.S3£+05 
2.45£+OS 2.45E+08 
2.96E+06 2.96£+06 
1.31£+08 1.37E+08 
3.99E+06 3.99£+06 
1.84£+05 1.84E+05 
2.03E+04 2.03E+04 
1.08E+OS I.08E+08 
6.36E+05 6.36E+05 
4.22£+OS 4.22£+08 
3.45£+09 3.45E+09 
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Groaad PIaae Dose radon (same for all .. peaps) 

Nuclide Boae Liver TBod,,- 'I1IyroW ICLI_ Laaa GI-W 
OCe-l~M 1.56£+06 1.S6~ 1.56£..06 I.S6Et06 1 ~Lr,1't.iE. I.56E+()6 I.56E+06 
~127M 9.1~ .IU 9.1~cAt 9. 16E+04 9.16£+04 9.16£+04 9. 16E+04 9. 16E+04 
Te-I27 2.99£.+03 2.99£.+03 2.99£.+03 2.99£.+03 2.99£+03 2.99E+03 2.99E+03 
Te-129M 1.98Et07 1.98£+07 1.98£+07 1.98£+07 1.98£+07 I.98E+07 1.98£-t07 
Te-I29 2.62£.+04 2.62E+04 2.62E+04 2.62£+04 2.62E+04 2.62E+04 2.62E+04 
i1'e-131M 8.02£+06 8.02£+06 8.02£+06 8.02£+06 8.02£+06 8.02£+06 8.02£.+06 
iI'e-131 2.92£+04 2.cnPAlW 2.92£+04 2.92£+04 2.92£+04 2.92E+04 2.92£+04 

. ~e-132 4.22£+06 4.22£+06 4.22£..06 4.22£+06 4.22£..06 4.228+06 4.22£+06 
1-130 '.50£+06 '.SOE+06 S~~ ,.50£+06 '.SOE+06 S.5OE+06 '.50E+06 
1-131 1.725t07 1.725t07 1.72St07 1.72£+07 1.72St07 1.72E+07 1.72E+07 
1-132 1.2mt0C5 1.25£+06 1."cc~ 1.~E+06 1.25E+06 1.2SE+06 1.~£+06 

1-133 2.4S£+06 2.45£+06 2.4'£+06 2.4'E+()6 2.45£+06 2.45£+06 2.45E+06 
1-134 4.46EtOS 4.46E+OS 4.46B+OS 4.46E+OS 4.46E+OS 4.46E+OS 4.46E+OS 
1-13' 2.53E+06 2.'3£+06 2.'3£+06 2.53£+06 2.'3E+06 2.53E+06 2.'3£+06 
~s-134 6.94£+09 6.94~ 6.94£+09 6.94£+09 6.94EHJ9 6.94£+09 6.94£+09 
Cs-I36 1.50E+08 1.50E+08 1.50£+08 1.50£+08 1.50£+08 I.SOE+08 1.50£.+08 
Cs-137 1.76E+1Q 1.76E+lg 1.76£+10 1.76£+10 1.76E+I0 1.76E+IO 1.76£+10 
Cs-138 3.59£+05 3.59£+05 3.'9Et05 3.59E+OS 3.59E+OS 3.s9E+OS 3.'98+05 
8 ... 139 1.06£+05 1.06Et0S 1.06E~ 1.06E+05 1.00E-tOS 1.06£.+0' 1.06E+0S 
8 .. 140 2.0SB+07 2.0SB+07 2.05E+07 2.0'£+07 2.05£+07 2.05£+07 2.OSE-t07 
18 .. 141 4.17E+04 4.17E+04 4.17E+04 4.17E+04 4.17Et04 4.17Et04 4.17E+04 
8 .. 142 4.44E+Q4 4.44Et04 4.446+04 4.446+04 4.44£+04 4.44£+04 4.44E+04 
t.-14O 1.92E+07 1.92E+07 1.92£+07 1.92£+07 1.92£+07 1.92£+07 1.925+07 
~~142 7.60E+OS 7.60EtOS 7.60E+OS 7.60E+OS 7.60E+OS 7.60£..05 7.6OE+OS 
~141 1.37E+07 1.37E+07 1.37E+07 1.37E+07 1.37E+07 1.37E+07 1.375+07 
~143 2.31EMl6 2.31£+06 2.31E+06 2.31£+06 2.31£+06 2.31E+06 2.31£+06 
~144 6.96Etm 6.96B+07 6.96Bt07 6.96£+07 6.96£+07 6.96E+07 6.96£+07 
Pr-143 O.OOE+Ql 0.00£+00 O.OOE+OQ 0.00£+00 0.00£+00 O.OOE+OO 0.00£+00 
Pr-I44 1.84£.+03 1.84£.+03 1.84£+03 1.84E+03 1.84£.+03 1.84£+03 1.84£+03 
Nd-147 8.48E+06 8.48£+06 8.48£+06 8.48E+06 8.48E+06 8.48E+06 8.48£+06 
W-l87 2.35£+06 2.35£+06 2.35£+06 2.35£+06 2.35£+06 2.35£+06 2.35£+06 
Np.239 1.71£+06 1.71EMl6 1.71E+06 1.71£+06 1.71£+06 1.71£+06 1.71£+06 

Notes: 
I) Units are m2 mremIyr per JlCiisec. 
2) All age groups are assumed to receive the same dose. 
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Table 4-8 
External Do8e Factora for Standing on Contaminated Ground 

DFYJ (m[lmlh[ QI[ ~Il m~ 
Whale Body Whale Body 

EIIRn OwE., FWPwP EIonw1t OWE., 
fWIIwp 
Ho3 0.00Et00 8 &.7 6.JIE..0 • Co.4 O.OGE'- 8 F-•• 1.1~ 81 
Na-22 2.42&01 81 Na-24 2 .... 8 
Mg-27 '.1E41 81 .... ..... 81 
Af.28 z.-.. 81 AI-28 2.OCJE.01 81 
P-32 O.OGE'- 8 Q.38 1.7OE-OI • AM1 ..... 81 K..cG 2.22-GI • K-42 4.~ 81 ~ 1.1'" 81 
c.47 1.'-" " So-44 2 .... 81 
So-4en '.2.E-CII 81 Soo48 2.24HI 81 
90-47 1.~ 81 11-44 ..... 81 
V-48 S.21E-01 81 Cr-a. 2.2OE-.0 8 .... 2 .... 81 MnG 3.ICJI.OI 81 
MnoI4 uo&oI 8 ..... '.'0&08 8 ,... 1.12&01 • ,.. O.ooe..oo 8 
F.- "CJCIE.CII 8 00-a7 . .-. 81 
eo.aa 7 .... 8 eo.eo 1.1O&G 8 ,... O.OGE'- 8 .... 3.70l0(I8 8 
Cu-M • .5OI!4t 8 ~ . .... 81 
c:»eI ...... Zn-fI 4.00E-G8 8 
ZneIn 5.0l&0I 81 Zft.t8 O.oae.oo 8 
GIHII 2.701. 81 o.e7 1 ..... 81 
GIHII 1.2E01 81 0.-72 3.OIJE.OI • 0.-77 1.34141 81 _72 2.23E-OII 81 
_73 1.18&-'0 • _74 1.41E-G1 • -,. ..... • _77 '.7E-.0 81 
S.73 ..... " S.715 4." • .. 77 3.84E-OI • IHO 2.01E-G1 • .... 3.00l-0I • IIMI3 8.""'" 8 .... '.aJI!oOI 8 .... O.OOE'- 8 
Kr-71 3.07E00I • KNI. ''-''0 81 
KI-8Sm 1.421-11 81 Kf.8IIm 2.24E4t • Kr-8I 1.311E-10 • KNI7 1.03&01 • Kr.aa 2.CJ7!.411 " KMIO 1.ME. 81 
Abo84 1~ • ... 8.3OE-10 8 
Ab-t7 O.OOE.GO 81 .... 3 .... 8 
AWl 1.5QE.OI 8 SMIS 8.11E4t • 8f.I7m S ..... • ... 5.801-'3 8 
Sr-tO U4E-U • Sf.t1 7.'''' 8 ... e.ooe.. 8 Y" 4.0CJE.4)8 81 
Y47 U3&OI • Y" 2.aE. • Y'" 2.2OE-.2 8 Y41m 3.11JE.01 8 
Y-81 2.""'" 8 Y" 1 ..... 8 
Y-13 S.7OE-10 • Zf.I5 5.OCINI 8 
ZI47 UOHI 8 NboM 1.1E08 • NboIf5 5.1'" 8 NW7m U7E-CII 81 
NW7 ...... 81 ..,.. ,'-' 8 
To4Im 8.8OE-10 8 Tc:-'01 2.~ • Tc:-104 '.aEoGI

f A&t-I7 2.8IHI 81 
~103 3.8OE-CII 8 ~1015 4~ 8 
~1015 5. .... 8,. P00101 3.11.:-10 • Co-101 '.12E-10 81 .111 5.11E-411 81 
fn.115111 2.01E-411 • fn.118 o.OOE+«l 
Sn-113 '.1f5E.01 81 Sn-117m 1 .... 81 
Sn-1t8rll 7."11 81 .117 0.00Ed 
.'22 2.71E-G1f .,24 1.1Il-0l' .,. 4 .... 81 .,. 7.'.'0 " Ago1081n 1.Il12&08 81 .,,08 1.14E-G1 " .,11Om 1.80E-08 8 .,," 8.71&-10 • T •• 21m 2. ... • T.,21 .. -. • T.'231n 1.!IIE.- 81 T.,2!m """ 8 
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Table 4-8 (com.) 
External Doee Factora for Standing on Contaminated Ground 

PEW (mrem/br per pCV m2) 

WIIoIeBody Whale Body 
EIInwJt QwftG'pr RefIt'-1011 BaIMnI PwErb 
~ .. 
T.,. o.oae..oo' T.,27m 1.101-12 8 
T.,27 1.0QE.11 8 T.,,,, 7.7QE.10 8 
T.,. 7.10E-10 • T.'3,. a ..... 8 
T.,3, 2.2OE-Ot • T .... ,. 3.4OH8' • T.,34 1 .... 18 1-'23 2.12£-01 18 
1-124 '''' 18 1-,. 2Ml-10 18 
1-130 1.401!-01 • 1-131 2.-.ot 8 
1-133 3.7'OE-oI 8 1-134 1 .... 8 
1-1. 1.2OE-C11 8 Xe-127 3.44E-Gt 18 
Xe-12111n U7E010 18 Xe-131. 2.1.,0 18 
Xe-1331n 4.81E-10 18 Xe-133 U1E-10 98 
Xe-1311m 5 .... 18 Xe-1. a.-oI 88 
Xe-137 ..... 18 Xe-1. 1..3OE41 88 
e.128 3.3E4I 18 e.132 ...... 88 
e.134 1..aae.G1 8 e.138 ,.-. 8 

e.137.-.'37\1'1 1.14E« "88 e.1. 2.10&-08 8 
e.1. 

a. ' ''' 
18 "'31 a.7~ 88 

"'33111 a10E-10 98 "'33 ..... 98 
.. ,311m 7'-',0 18 .... ,37111 7.17E-C18 98 
.... ,37 o.ooe.oo' ", . 2.4CIE4t 8 
~140 1.71N1' 8 "'4' 4"" 8 .... , .. 7 .... 8 .... , .. 1.scJE.08 8 
C.1. 2.04&411 18 C.1., a.aoE-10 8 
C.143 UDHI • c.Pr-144 UllE-1o' 8 
Pr-142 1.84&01 18 Pr-143 0.00E400 8 
~1<J7 1.0CJE.CII 8 H001041 5..32E.()I 18 
Pm-145 3.3lE-10 18 Pm-148m 2.31Eo08 88 
Pm-148 7 .... 18 Pm-1. 5.32£-10 88 
em-1sa alllE-10 18 1»1. ,,,-oe 18 
Eu-154 1.41e.. 18 Eu-1151 8.27&-10 98 
Qo.1U 1 .... 18 0,.157 4 .... 98 
Er-1. 1.1 .. ,4 18 &-171 5o,,!-01 98 
~170 U1E-10 18 ~1. •• 12E-01 88 
~17a 4.ME-10 98 Lu-177 •• 1OE-10 18 
""81 a87E-ol 18 T.,. 1 .... 98 
T.,13 2 ..... ' W-187 3.1oe. 8 ,..,. 1 .... 88 0.1" 1.83E-10 98 
.... ,14 U11!-o1 98 "" ... 9.""'0 98 
Pt-187 3.57E-10 18 -., .... 2~ 98 
Au-1. 1.1<4E-01 18 Au-1. a.1E4t 91 
Au-188 1.1-" 18 ",'87 9.33E-10 98 .... 2. ... 18 1).201 1.2EOt 88 
11-208 0.0CIE..00' "noD 3.5IE-G8 98 
PWD3 3.88E-oI 91 ~O 3.57E-11 88 
~2 ".,e.oe 88 fIb.214 3.1 ... 98 ... 3.74E-4J8 98 BI-207 1.77E-08 98 
"'4 U1e-. 88 ..... a7E-U 98 
TW32 1.1415-12 88 U-238 7 .• -12 91 ,... 9""0 8 Am-241 3. ..... ,0 98 

1 v ....... brCllllrlPMnO" perclli. and MeV ole. nucIdI'I ___ ...... OGmpIii"tgtl:t c.un-
137 ...... _nat ...... ~ ......... 

2 0.0"" 10 law _and ............... A.we .. nat..u.ble In ......... 

3 v.. II lie .... 01 ~101 (t.5CJE.9) and fth.101 (4.-..,. ".. Ah-101 VIIue II flam RefeNnce 98111d .. 
~108 wi ... II flam .......... 6. 
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4 V .... II ...... ofC.137 (4.2OE-8)'" a.137m (7.17E.f). n. ..... fIom ...... aa8and .. ,....,..,. 
Table 4-8 (cont.) 

External Doae Factors for Standing on Contaminated Ground 
DFG, (mremlhr per pCV m~ 

5 YaJue II ...... ofT.132 (1.7OE-I) and 1-132 (1.7OE.f). 

• . V .... II the l&1li of .... 140 (2.1CJE.1t and .... 140 (1.SOE'" tan l.al108 8. In AIrel a 1108 a. ... Table E .... 

7 Value II ...... of Ce-144 (3.2CE-10) and ..... 144 (2.00E·10) from , ..... 8. 

ttIIII; Dole E. E g I .-.. 10CFA20 ... 4OCFA190 complrnoe.,. iII8de .. In IduI rJIttt. 

Dole ..... .".. .. 10CFA150AA*dI_ made urIng daM .... of ~GuIde 1.101 
(RIfe ... S) ..... ~ 
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TableW 
Adult Iahalatioa Dose Factors 

Nuclide IIaae Liver T Bo!IJ Thyroid Kldae, 
H-3 0.00£+00 7.18E+02 7. 18E+02 7.18E+02 7. 18E+02 
C-14 1.82£+04 3.41E-+03 3.41E+03 3.41E+03 3.41E+03 
Na-24 1.02£+04 1.02£+04 I.02E+04 1.02E+04 1.02E-tGt 
Cr-Sl 0.008+00 O.OOE..oo 1.00E+02 S.9SE+Ol 2.28E+Ol 
Mn-S4 O.OOE..oo 3.96£+04 6.30E+03 O.OOE..oo 9.84E+03 
Mn-S6 O.OOE+OO 1.24E+OO 1.83E-Ol O.OOE+OO 1.30E+OO 
Fe-SS 2.46£+04 1.70E+04 3.94E+03 O.OOE+OO O.OOE+OO 
Fe-S9 1.18E+04 2.78E+04 1.06E+04 O.OOEiOO O.OO~ 
Co-S8 0.00£+00 I.S8E+03 2.07E+03 O.OOE..oo O.OOE+OO 
Co-6O O.OOE..oo I.ISE+04 1.48£+04 O.OOE+OO O.OOEtOO 
Ni-63 4.32E+OS 3. 14E-t04 1.4S£+04 0.00£+00 O.OOEtOO 
Ni-6S 1.S4£+OO 2.10E-Ol 9.12E-02 0.MJ:....nfl O.OOEiOO 
Cu-64 0.00£+00 1.46E~ 6.1SE-Ol O.OOEiOO 4.62£..00 
Zn-6S 3.24£+04 1.03£+OS 4.66£+04 0.00£+00 6.90E+04 
:lb69 3.38£-02 6.S1£-02 4.S2&03 0.00£+00 4.22£-02 
Br-83 O.OOEiOO O.OOEiOO 2.41E+02 O.OOEiOO O.OOE+OO 
Br-84 0.00£+00 0.00£+00 3. 13E+02 O.OOE+OO O.OOE..oo 
Br-as O.OOE+OO O.OOE+OO 1.28£+01 O.OOE+OO 0.00£+00 
Rb-86 O.OOE+OO 1.3SE+OS S.90E+04 O.OOEiOO O.OOE+OO 
Rb-88 0.00£+00 3.87£+02 1.93£+02 O.OOE+OO O.OOE-+90 
1Rb-89 O.OOE+OO 2.S6E+02 1.70£+02 0.00£+00 O.OOE+OO 
Sr-89 3.04E+OS O.OOE+OO 8.72£+03 0.00£+00 0.00£..00 
Sr-90 2.87E+07 0.00£+00 S.77E+OS 0.00£+00 O.OOE+OO 
Sr-91 6.19£+01 0.00£+00 2.SOEiOO 0.00£+00 O.OOE+OO 
Sr-92 6.74£+00 0.00£+00 2.91E-Ol O.OOE+OO O.OOE+OO 
Y-90 2.09E+03 0.00£+00 S.61E+Ol O.OOE+OO O.OOE+OO 
Y-91M 2.61£.01 O.OOE+OO 1.02£-02 O.OOE+OO 0.00£+00 
Y-91 14.62EtOS 0.00£+00 1.24£+04 O.OOE+OO 0.00£+00 
Y-92 I.03E+Ol 0.00£+00 3.02£-01 O.OOE+OO O.OOE+OO 
Y-93 9.44E+Ol O.OOE+OO 2.61E+OO O.OOE+OO O.OOE+OO 
Zr-9S l.07E+0S 3.44E+04 2.33£+04 O.OOE+OO S.42£+04 
rb-97 9.68E+Ol 1.96E+Ol 9.046+00 O.OOE+OO 2.97£+01 
Nb-9S 1.41£+04 7.82£+03 ~.2IE+03 O.OOE+OO 7.74E+03 
Mo-99 O.OOE+OO 1.21E+02 2.30£+01 O.OOE+OO 2.91E+02 
il'c- 99M 1.03£.03 2.91E-03 3.70£.02 0.00£+00 4.42E-02 
ire-l01 4.18E-OS 6.02£-0S S.90E-04 0.00£+00 1.08E-03 
Ru-l03 I.S3£+03 O.OOE+OO 6.S8E+02 O.OOE+OO S.83E+03 
Ru-l0S 7.90E-Ol O.OOE+OO 3.11£.01 O.OOE+OO 1.02£+00 
Ru-l06 6.91Et04 O.OO~ 8.72£+03 O.OOEtOO l.34E+OS 
Ag-ll0M 1.08£+04 1.00E+04 S.94E+03 O.OOE+OO 1.97£+04 
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LaalE GI-LLI 
7. 18E+02 7. 18E+02 
3.41E+03 3.41E+03 
1.02£+04 1.02E+04 
1.44E+04 3.32E+03 
1.40E+06 7.74E+04 
9.44£+03 2.02E+04 
7.21E+04 6.03E+03 
1.02£+06 1.88E+OS 
9.28E+OS I.06E+0S 
S.97E+06 2.8SE+OS 
1.78E+OS 1.34£+04 
S.6O£+03 1.23£+04 
6.78Et03 4.905+04 
8.64£+OS S.34E+04 
9.20E+02 1.63E+Ol 
0.00£+00 2.32£+02 
O.OOE+OO 1.64E-03 
0.00£+00 0.00£+00 
0.00£+00 1.66E+04 
0.00£+00 3.34E-09 
O.OOE+OO 9.28E-12 
1.40£+06 3.SOE+OS 
9.60£+06 7.22E+OS 
3.~+04 1.91E+OS 
1.6SE+04 4.30E+04 
1.70EtOS S.06E+OS 
1.92E+03 1.33E+OO 
1.70£+06 3.8SE+OS 
1.S7E+04 7.3SE+04 
4.asE+04 4.22£+OS 
1.77£+06 I.SOE+OS 
7.~ S.23£+OS 
S.OSE+OS 1.00E+OS 
9.12E+04 2.48£+OS 
7.64E+02 4. 16E+03 
3.99£+02 1.09£-11 
S.OSE+OS 1.10E+OS 
1.10£+04 4.82E+04 
9.36£+06 9.12£+OS 
4.63£+06 3.02£+OS 



NudJde 
1Te-I25M 
ire-127M 
ITe-l21 
rre-I29M 
Te-129 
Te-131M 
Te-131 
Te-132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-13S 
Cs-134 
Cs-I36 
Cs-137 
Cs-138 
8a-139 
8a-14O 
8a-141 
8a-142 
La-14O 
La-142 
Ce-141 
Ce-143 
Ce-I44 
Pr-143 
Pr-I44 
Nd-147 
W-I87 
Np-239 

Notes: 

Table 4-9 (Coaliaaed) 
Adult IDhalatioD Dase radon 

Bolle Uver T Body Thyroid Kidaey 
3.42E+03 I.S8E+03 4.61£+02 1.0SE+03 1.24E+04 
1.26£+04 S.11£+03 I.S1£+03 3.29E+03 4.S8£+04 
1.40E+OO 6.42E-Ol 3.10£-01 1.06£+00 S.10E+OO 
9.76E+03 4.6~3 I.S8E..o3 3.44E+03 3.66£+04 
4.98£-02 2.39£-02 1.24E-02 3.90£-02 1.81E-01 
6.99E+Ol 4. 36E+O 1 2.90E+Ol S.SOE+Ol 3.09E+02 
1.11£-02 S.9SE-OJ 3.S9£-03 9.J6E-OJ 4.J7E-02 

2.60£+02 2.1SE+02 1.62E+02 I.90E+02 1.46E..o3 
4.S8E+03 1.34E+04 S.28£..o3 1.14E+06 2.09E+04 
2.S2E+04 3.S8E+04 2.0SE+04 1.19E+07 6.13E+04 
1. 16E..o3 3.26E+03 1. 16E+03 1. 14E+OS S.18E..o3 
8.64E+03 1.48E+04 4.S2£+03 2.1SE+06 2.S8£+04 
6.44£+02 1.73E+03 6.15E-t02 2.98_~ 2.7SE+03 
2.68£+03 6.98E+03 2.S1£+03 4.48E+OS 1.11E+04 
3.73E+OS 8.48E+OS 7.28E+OS O.OOE+OO 2.81E+OS 
3.90£.+04 1.46E+OS I.I0E..oS 0.00£+00 8.56E+04 
4.78E+OS 6.21E..oS 4.2IE+OS 0.00£+00 2.22£+05 
3.31£+02 6.21E+02 3.24E+02 O.OOE+OO 4.80E+02 
9.36E-Ol 6.66£-04 2.74£-02 O.OOE+OO 6.22£-04 
3.90£+04 4.90E..oI 2.57E+03 0.00£+00 1.67£+01 
l.OOE-OI 1.53£-05 3.36£-03 0.00£+00 7.OOE-05 
2.63£-02 2.70£-05 1.66£-03 O.OOE+OO 2.29E-OS 
3.44E+02 1.74£+02 4.S8E..ol O.OO~ O.OOE+OO 
6.83£-01 3.10£-01 1.72£-02 O.OOE+OO 0.00£+00 
1.99£+04 1.3SE+04 1.53E+03 0.00£+00 6.26E+03 
1.86E+02 1.38E+02 1.53E..ol O.OOE+OO 6.08E+Ol 
3.43E+06 1.4JE+06 1.84E+OS O.OOE+OO 8.48E+05 
9.36E+03 3.7SE+03 4.64E+02 0.00£+00 2. 16E+03 
3.01£-02 1.25£-02 1.53£-03 O.OOE+OO 7.OSE-03 
S.2~3 6.10E+03 3.6.5£.+02 0.00£+00 3.56E..o3 
8'48E+OO 7.08E+OO 2.48£+00 0.00£+00 O.OOE+OO 
2.30E+02 2.03E+02 I.24E+Ol 0.00£+00 7.00£+01 

1) Units are mremlyr per JlCilml. 
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Revision 7 I 

LUI GI·LLI 
3. 14E+OS 7.06E+04 
9.60£+OS I.SOE..oS 
6.SIE+03 S.74E...04 
1. 16E+06 3.83E+OS 
I.94E+03 I.S7E+02 
1.46E+OS S.S6£+OS 
I.J9E+OJ 1.84£+01 
2.88E..oS S.10E..oS 
0.00£+00 7.69E+03 
O.OOE+OO 6.28E+03 
O.OOE+OO 4.06£+02 
0.00£+00 8.88B+03 
O.OOE+OO 1.01E+OO 
0.00£+00 S.2SE..o3 
9.76£+04 1.04E..04 
1.20£+04 1.11£-+04 
7.52E..04 8.4OE+03 
4.86E..o1 1. 86E-03 
3.16E+03 8.96E+02 
1.21E+06 2. 18E+OS 
1.94E+03 1. 16E-07 
1.19E+03 I.S1£-16 
1.36E+OS 4.S8£+OS 
6.33E+03 2.11E..o3 
3.62£..oS 1.20E+OS 
7.98£+04 2.26E+OS 
7.78E+06 8. 16£+OS 
2.81E..oS 2.00E+OS 
1.02£..03 2. 15E-08 
2.21E+OS 1.73E+OS 
2.90E+04 I.SS£.+OS 
3.76E..04 1. 19E+OS 



Nac:Iide 
H-3 
C-14 
Na-24 
Cr-5t 
Mn-S4 
Mn-S6 
Fe-5S 
Fe-S9 
C~58 

Co-6O 
Ni-63 
Ni-65 
Cu-64 
1n-6S 
ZD-69 
8r-83 
8r-84 
Br-8S 
Rb-86 
Rb-88 
Rb-89 
Sr-89 
Sr-90 
Sr-91 
Sr-92 
Y-90 
Y-91M 
Y-91 
Y-92 
Y-93 
lz-9S 
lz-97 
Nb-95 
M~99 

Tc-99M 
rrc-IOI 
Ru-I03 
Ru-lOS 
Ru-l06 
Ag-ll0M 

Table 4-10 
TeeD .. laaIatiOD Dose Fadon 

Bone Uvu T Body Thyroid anA. lAma 

CY-BY-170-301 
Revision 7 I 

GI·LLI 
O.OOEiOO 7.2SE+02 1.25£+02 7.2SE+02 7.25E+02 7.25£~ 7.25E+02 
2.60E+04 4.81£+03 4.81£+03 4.87E+03 4.81£+03 4.87E+03 4.81£+03 
1.38£+04 1.38E+04 1.38£+04 1.38E+04 1.38E+04 1.38E~ 1.38E~ 
0.00£.+00 O.OOE+OO 1.35E+02 7.S06+01 3.07E+Ol 2.10E+04 3.006+03 
O.OOE+OO 5.11E+04 8.4OE+03 0.00£+00 1.21£+04 1.98E+06 6.68£+04 
O.OOE+OO 1.70E+OO 2.52E-Ol O.OOE+OO 1.79E+OO 1.52E~ 5.74E+04 
3.34E+04 2.38£+04 5.S4E+03 O.OOE+OO O.OOE+OO 1.24E+05 6.39E+03 
1.S9£+04 3.70£+04 1.43E+04 O.OOE+OO O.OOE+OO I.S3E+06 1.78£+OS 
O.OOE+OO 2.07E+03 2.78£+03 O.OOE+OO O.OOE+OO 1.34E+06 9.52£+04 
O.OOE+OO I.S 1 £+04 1.98£+04 O.OOE+OO O.OOE+OO 8.72£+06 2.S9E+OS 
S.8OE+OS 4.34~ 1.98E+04 O.OOE+OO O.OOE+OO 3.07E+05 1.42£+04 
2.18~ 2.93E-Ol l.27E-Ol O.OOE+()() O.OOE+OO 9.36£+03 3.61£+04 
0.00£+00 2.03E+OO 8.48E-Ol O.OOE+OO 6.41E+OO 1.11E+04 6.14£+04 
3.86£+04 I.34E+OS 6.24E+04 O.OOEtOO 8.64E+04 1.24£+06 4.66£+04 
4.83£.02 9.20£-02 6.46E-03 O.OOE+OO 6.02E-02 1.58E+03 2.8SE+02 

O.OOE+OO O.OOE+OO 3.44£+02 0.00£+00 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 4.33£+02 O.OOE+OO O.OOE+OO O.OOE+OO 0.00£+00 
O.OOE+OO O.MP~ 1.83£+01 O.OOE+OO O.OOE+OO 0.00£+00 0.00£+00 
0.00£+00 1.90£+OS 8.4OE+04 O.OOE+OO O.OOE+OO 0.00£+00 1.77E+04 
O.OOE+OO S.46£+02 2.72Et02 O.OOE+OO O.OOE+OO O.MI:~ 2.92£.05 
O.OOE+OO 3.5?J:.&M 2.33E+02 O.OOE+OO O.OOE+OO 0.00£+00 3.38£-07 
4.34E+OS 0.00£+00 1.25£+04 O.OOE+OO O.OOE+OO 2.42E+06 3.71E+OS 
3.31E+07 O.OOE-tOO 6.66£+OS O.OOE+OO O.OOE+OO 1.6SE+07 7.65£+OS 
8.80E+Ol O.OOE+OO 3.S1E+OO O.OOE+OO 0.00£+00 6.07£+04 2.S96+0S 
9.S2£+OO 0.008+00 4.06E-0l O.OOPAM n.OOE+OO 2.74£+04 1. 19£+OS 
2.98E+03 O.OOE+OO 8.00£+01 O.OOE+OO O.OOE+OO 2.93E+05 5.S9E+OS 
3.70£.01 O.OOE+OO 1.42£.02 ~.OOE+OO O.OOE+OO 3.20E+03 3.02E+Ol 

6.6 1 £+OS 0.00£+00 1.77£+04 O.OOE+OO O.OOE+OO 2.94E+06 4.09E+OS 
1.41£+01 O.OOE+OO 4.29£.01 O.OOE+OO O.OOE@ 2.68£+04 1.~£+O5 
1.3S£+02 0.00£+00 3.72E+OO O.OOE+OO O.OOE+OO 8.3?J:~ S.79E+OS 
1.46E+OS 4.58E-+04 3.ISE+04 O.OOE+OO 6.74E+04 2.69E+06 1.49E+OS 
1.38E~ 2.72£+01 1.26£+01 0.00£+00 4.12£+01 1.30£+05 6.30E+05 
1.86E+04 1.03£.+04 S.66E+03 O.OOE+OO 1.00£+04 7.515+05 9.68£+04 
O.OOB+OO 1.69E-+02 3.2lE+Ol 0.00£+00 4.IlE-+02 1.54E+05 2.69E+OS 
1.38E-03 3.86£-03 4.99E-02 O.OOE+OO S.76£-02 I.ISE+03 6. 13E+03 
S.92E-05 8.40£.oS 8.24£..04 O.OOE+OO I.S2£-03 6.67E+02 8.72E-07 
2.10£+03 O.OOE+OO 8.96E+02 O.OOE+OO 7.43E+03 7.83£+OS 1.096+0S 
1.1lE+OO 0.00£+00 4.34£.01 O.OO~ 1.41E+OO 1.R?P,.J\4 9.04£+04 
9.84E+04 O.OOE+OO 1.24E+04 O.OOE+OO I.90E+OS 1.61E+07 9.60E+OS 
1.38E+04 1.31£.+04 7.99E+03 O.OOE+OO 2.50E+04 6.7SE+06 2.73E+05 
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Nadlde 
Te-llSM 
ire-127M 
ire-127 
Te-l 29M 
1I'e-129 
Te-131M 
1Te-131 
Te-132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-13S 
~J34 
Cs-l36 
Cs-137 
~-138 
8a-139 
8a-14O 
8a-141 
8a-142 
La-14O 
l-a-142 
~141 
~143 
Ce-144 
Pr-143 
Pr-I44 
Ncl-147 
W-I87 
!~239 

Notes: 

Table 4-10 (CODtiaaed) 
Teea lab.latioa Dose Fadon 

8Gae Liver T Body TIIyrald Kldaey 
4.88E-t{)3 2.24E+03 6.67E+02 1.4OE+03 O.OOE+OO 
1.80E+04 8.16E+03 2.18E+03 4.38£+03 6.54E+04 
2.0 I E+OO 9.12E-01 4.42&01 1.42E+OO 7.28E+OO 
1.39E+04 6.58E+03 2.lSE-t{)3 4.~8E+03 5.19E+04 
7.10E-02 3.38&02 1.76E-02 ~.18E-02 2.66&01 
9.84E+01 6.01E+Ol 4.02E+Ol 7.2SE..ol ~.39E+02 
1.58E-02 8.32&03 5.04&03 1.24E-02 6.18&02 

3.60E+02 2.90E+02 2.19E+02 2.46E+02 1.9SE+03 
6.24£.+03 1.79E+04 7.17E+03 1.49£+06 2.75£+04 
3.546+04 4.9IE-t04 2.64E+04 1.46Et07 8.4OE+04 
1.59E+03 ~38E..o3 1.58E+03 1.51E+05 6.92E+03 
1.22E+04 2.05£+04 6.22E+03 2.92E+06 3.S9~ 
8.88E+02 2.32E+03 8.4OE+02 3.95E+04 3.66£+03 
3.70£+03 9.44E..o3 3.49£+03 6.2 I E..o5 1.49E+04 
5.02E+05 I. 13E-Hl6 5.49£+05 O.OOE+OO 3.75E..o5 
5.1SE+04 1.94E+05 1.37E+OS O.OOE+OO I.IOE+05 
6.70E+05 8.48E+OS 3.lIE+OS O.OOE+OO 3.048+05 
4.66E+02 8.S6E-t02 4.46E+02 O.OOE+OO 6.62E+02 
I.34E+OO 9.44E-04 3.90&02 O.OOE+OO 8.88E-04 
5.47E+04 6.70E-+01 3.52£+03 O.MJ:.&IVI 2.28£+01 
1.42&01 1.06£-04 4.74&03 O.OOE+OO 9.84£-05 
3.70£-02 3.7OE-OS 2.27E-03 O.OOE+OO 3.14£.05 

4.79E+02 2.36E+02 6.26E-+Ol O.OOE+OO O.nm::Alln 
9.60&01 4.2SE-OJ 1.00E-OI 0.00£+00 o.nm::Alln 
2.846+04 1.90E+04 2.17E+03 O.OOE+OO 8.88E+03 
2.66£+02 1.94E+02 2.16E+01 O.OOE+OO 8.64£+01 
4.89E+06 2.02E+06 2.62£+05 0.00£+00 1.21E-Hl6 
1.346+04 5.3IE+03 6.62£+02 O.OOE+OO 3.09£+03 
4.30E-02 1.76&02 2.18&03 0.00£+00 1.01E-02 
7.86£+03 8.56E+03 5. 13E+02 0.00£+00 5.02E-+03 
1.20£+01 9.76E+OO 3.43E+OO 0.00£+00 O.OOE+OO 
3.38E+02 2.88E+02 1.77£+01 O.OO~ 1.00£+02 

I) Units are mremJyr per I1Cilml. 
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L9DI GI·LLI 
5.36E+05 7.5OE+04 
1.66E+06 1.59E+05 
1.12£+04 8.08E+04 
1.98E+06 4.05E+05 
3.30E+03 1.62E+03 
2.38E..o5 6.2 I E..o5 
2.34E..o3 1.5 I E..oI 
4.49£+05 4.63E+05 
O.OOE+OO 9.12E+03 
O.OOE+OO 6.49E+03 
O.OOE+OO 1.27E..o3 
O.OOB+OO 1.03E+04 
O.OOE+OO 2.04E..ol 
O.OOE+OO 6.9SE..o3 
1.46£..05 9.76E..o3 
1.788+04 1.09E+04 
1.218+05 8.48E..o3 
7.87E-+Ol 2.70&01 
6.46E-+03 6.45E-+03 
2.03E-Hl6 2.29E-+05 
3.29E-+03 7.46&04 
1.91£+03 4.79£-10 
2.14E+OS 4.87E-+05 
1.02£.+04 1.20E+04 
6.14E-+05 1.26E-+05 
1.30E-+05 2.55£+05 
1.34E+07 8.64E-+05 
4.83E-+05 2. 14E-+05 
1.7SE-+03 2.35&04 
3.72E-+05 1.82E..o5 
4.74E+04 1.71£..05 
6.49~ 1.32E-+05 



Nudkle 
H-3 
C-14 
Na-24 
Cr-Sl 
Mn-54 
Mn-~ 
Fe-SS 
Fe-S9 
~S8 
Co-6O 
Ni-63 
Ni-65 
Cu-64 
7n-65 
r7.n..M 

8r-83 
Br-84 
Br-85 
Rb-86 
Rb-88 
Rb-89 
5r-89 
5r-9O 
5r-91 
5r-92 
Y-9O 
Y-91M 
Y-91 
Y-92 
rt-93 
lz-95 
~-97 
Nb-95 
Mo-99 
rrc-99M 
~c-l01 
Ru-I03 
Ru-I05 
Ru-l06 
Ag-llOM 

Table 4-11 
ChDd Inhalatioa Dose racton 

BoDe Uver T Body ThyraW KJdaey LaDa 

CY -BY -170-301 
Revision 7 I 

GI·LU" 
O.OOEtOO 6.40E+02 6.40E+02 6.40E+02 6.40E+02 6.40E+02 6.4OE+02 
3.S9£+04 6.13E+03 6.13E+03 6.13£+03 6.13E+03 6.13E+03 6.13E+03 
1.61£+04 1.61E+04 1.61E+04 1.6IE+04 1.61E+04 1.61E+04 1.61E+04 
O.OOE+OO O.OOE+OO I.54E+02 8.SSE+Ol 2.43E+Ol 1.70E+04 1.08E+03 
O·OCL£.t,OO 4.298+04 9.51E+03 0.00£+00 U)()£+04 I.S8E+06 2.29E+04 
O.OOE+OO 1.66E+OO 3.12&01 O.OOE+OO 1.67~ 1.31&t04 1.23£+OS 
4.74£+04 2.S2E+04 7.71E+03 O.OOE+OO O.OOE+OO I.IIE+OS 2.87E+03 
2.07£+04 3.34E+04 1.61£+04 O.OOE+OO O.OOE+OO 1.21£+06 7.07£+04 
O.OOE+OO 1.17E+03 3. 16E+03 O.OOE+OO ~.OOE+OO 1.11E+06 3.44E+04 
0.00£+00 1.31£+04 2.26E+04 O.OOE+OO O.OOE+OO 7.07£+06 9.62E+04 
8.21£+oS 4.63£+04 2.80E+04 O.OOE+OO O.OOE+OO 2.75£+05 6.33£+03 
2.99E+OO 2.96&01 1.64&01 O.OOE+OO O.OOE+OO 8.18E+03 8.4OE+04 
0.00£+00 I.99E+OO 1.07£+00 0.00£+00 6.03E+OO 9.58£.+03 3.61£+04 
4.26£+04 1.13E+OS 7.03E+04 0.00£+00 7.14£+04 9.95£+OS 1.63E+04 
6.10£-02 9.66E~ 8.92E-03 0.00£+00 5.85£-02 1.42E+03 1.02E+04 
O.OO~ O.OOE+OO 4.14£+02 O.OOE~ O.OOE+OO O.OOE+OO O.OOE+OO 
O.~ ftft 0.00£+00 5.48£+02 O.MIO'..&IV'I O.OOE+OO O.MIO'..&IV'I O.OOE+OO 
O.OOEtOO O.OOEtOO 2.53£.+01 O.OO~ O.~ ,ftft O.OOE+OO 0.00£+00 
0.00£+00 1.98£+05 1.14£+05 0.00£+00 O.OOE+OO 0.00£+00 1.99£+03 
0.00£+00 5.62E+02 3.66E+02 O.OOSMXl O.OOE+OO 0.00£+00 1.72£+01 
O.OOE+OO 3.45£+02 2.90£+02 0.00£+00 O.OOE+OO 0.00£+00 1.89£+00 
5.99£+05 0.00£+00 1.72£+04 O.OOE+OO 0.00£+00 2.16£+06 1.61£+05 
3.85£+07 0.00£+00 1.66£+05 O.OO~ 0.00£+00 I.48E+07 3.43£+OS 
1.21£+02 O.OOE+OO 4.59E+OO O.OOE+OO O.OOE+OO 5.33E+04 1.14£+05 
1.31£+01 O.OOE+OO 5.25&01 O.OOE+OO O.OOE+OO 2.40£+04 2.42£+05 
4.11£+03 O.OOE+OO 1.11£+02 0.00£+00 O.OOE+OO 2.62E+05 2.68E+C5 
5.07E-0l 0.00£+00 1.84£-02 O.OOE+OO O.OOE+OO 2.81E+03 1.72E+C3 
9.14E+05 O.OOE+OO 2.44E+04 O.OOE+OO O.OOE+OO 2.63E+06 1.84£+05 
2.04£+01 0.00£+00 5.81&01 0.00£+00 O.OOE+OO 2.39£+04 2.39E+a5 
1.86£+02 0.00£+00 5.11£+00 O.OOE+OO O.OOE+OO 7.44£+04 3.89E+05 
1.90E+05 4.18£+04 3.70£+04 O.OOE+OO 5.96E+04 2.23E+06 6.11£+04 
1.88£+02 2.72E+01 1.60£+01 0.00£+00 3.89E+Ol 1.13E+OS 3.51£+oS 
2.35£+04 9. 18E+03 6.55£+03 O.OOE+OO 8.62£+03 6. 14E+05 3.10£+04 
O.OOE+OO 1.72£+02 4.26£+01 O.OOE+OO 3.92£+02 1.35£+05 1.21£+CS 
1.78E-03 3.48&03 5.n£-02 O.OOE+OO 5.07E-02 9.51E+02 4.8 1 E+03 
8.IOE-OS 8.51E-05 1.08&03 0.00£+00 1.4S£.03 5.85£+02 1.63£+01 
2.79E+03 O.OOE+OO 1.07£+03 O.OOE+OO 7.03E+03 6.62£+OS 4.48£+04 
1. 53E+OO O.OOE+OO 5.5SE-OI ~.OOE+OO 1.34E+OO 1.59E+04 9.95£+04 
1.36£+05 O.OOE+OO 1.69E+04 O.OOE+OO 1.84E+05 1.43E+07 4.29E+05 
1.69Et04 1.141;+04 9. 14E+03 O.OOE+OO 2.12E-tM 5.48E+06 1.00E+05 
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NadlcIe 
Te-I2SM 
iTe-127M 
rre-127 
rre-129M 
Te-129 
Te-131M 
1T~-131 
Te-132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-135 
K:s-l34 
Cs-I36 
Cs-137 
Cs-138 
88-139 
88-140 
88-141 
8a-142 
La-14O 
La-142 
Ce-141 
Ce-143 
Ce-I44 
Pr-143 
Pr-I44 
Nd-147 
W-I87 
Np-239 

Notes: 

Table 4·11 (COIItiaUed) 
OaiId Iahalatioa Dole Facton 

BoDe Liver T Body ThJl'Okl KidDey 
6.73E+03 2.33E+03 9.14E+02 1.92£+03 O.OOE+OO 
2.49E-+04 8.55E+03 3.02E+03 6.07E+03 6.36E-+04 
2.71£+00 9.51E-OI 6.11E-OI 1.96E+OO 7.07£+00 
1.92£+04 6.8SE+03 3.04E+03 6.33E~3 5.03E+04 
9.77£-02 3.SO£-02 2.38£-02 7.14£-02 2.57E-OI 
1.34E-+02 5.92£+01 5.07£+01 9.77E+01 4.00E-+02 
2.17E-02 8.44£.03 6.59E-03 1.70£-02 5.88£-02 

4.81E+02 2.72E+02 2.63E+02 3.17£+02 1.71£+03 
8.18E+03 1.64E-+04 8.44E+03 1.8SE+06 2.4SE+04 
4.81£+04 4. 81E+04 2.73£+04 1.62E+07 7.88£+04 
2.12E+03 14.07E..03 1.88E+03 1.94£.t05 6.2S£.t03 
1.66£+04 2.03E+04 7.70E+03 3.85£+06 3.38E+04 
1.17E+03 2. 16E+03 9.9SE+02 5.07E-+04 3.30£+03 
4.92£+03 8.73E+03 4. 14E+03 7.92E+OS I.34E+04 
6.51£+05 1.0 1 E+06 2.2SE+05 0.00£+00 3.30£+05 
6.51E+04 1.71E+05 1. 16E+05 O.OOE+OO 9.5SE+04 
9.07£+05 8.2SE+05 1.28E+05 0.00£+00 2.82E+05 
6.33£+02 8.4OE+02 5.sSE+02 O.MJ:.nt'I 6.22E-+02 
1.84E+OO 9.84E-04 5.37£-02 O.OOE+OO 8.62£-04 
7.40£+04 6.48E+OI 4.33£+03 0.00£+00 2.11£+01 
1.96£-01 1.09&04 6.36E-03 O.OOE+OO 9.47E-05 
5.00E-02 3.60£-05 2.79E-03 O.OOE+OO 2.91£.05 

6.44E-+02 2.2SE-+02 7.SSE+Ol 0.00£+00 O.OOE+OO 
I.30E+OO 4.11£-01 1.29E-OI O.OOE+OO O.OOE+OO 
3.92£+04 1.9SE+04 2.90E+03 0.00£+00 8.55£+03 
3.66£+02 1.99E+02 2.87E+Ol O.OOE+OO 8.36E+OI 
6.71£+06 2.12E+06 3.61E+OS O.OOE+OO 1.17E+06 
I.RV:Ml4 5.SS£.t03 9.14£.+02 O.OOE+OO 3.00£+03 
5.96£-02 1.8SE-02 3.00£-03 O.OOE+OO 9.77E-03 
1.08£+04 8.73£+03 6.81E+02 O.OOE+OO 4.81E+03 
1.63£+01 9.66E+OO 4.33£+00 O.OOE+OO O.OOE+OO 
4.66E+02 3.0IE..m 2.35£+01 O.OOE+OO 9.73E+Ol 

I) Units are mremlyr per pCilm'. 
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4.77£+05 3.38E-+04 
1.48E+06 7. 14E-+04 
1.00E-+04 5.62E-+04 
1.76£+06 1.82£+05 
2.93E+03 2.5SE+04 
2.06£+05 3.08E+05 
2.0SE+03 1.33E+03 
3.77E+05 1.38E+05 
O.OOE+OO 5. llE+03 
O.OOE+OO 2.84E+03 
O.OOE+OO 3.2OE+03 
O.OOE+OO 5.48E+03 
O.OOE+OO 9.55E+02 
0.001;+OQ 4.44E+03 
1.21£+05 3.85£+03 
1.45£-+04 4. 18E+03 
1.04E+05 3.62E+03 
6.81E+Ol 2.705+02 
5.77E+03 5.77E+04 
1.74£+06 I.02E+05 
2.92£+03 2.15E+02 
I.64E+03 2.74E+OO 
1.83E+05 2.26£+05 
8.70E+03 7.59£.+04 
5.44E+05 5.66£+04 
1. 15E+OS 1.27£+05 
1.2OE+07 3.89E+05 
4.33£+05 9.73£+04 
1.57E+03 1.97£+02 
3.28E+05 8.21£.+04 
4.11E-+04 9.10E+04 
5.81E+04 6.40£+04 



Table 4-12 
lDfant Inbll.Uoa Dose Factors 

Nudlcle Bone Uver T Bod~_ Tbl'roId trIA_ 

H-3 O.OOE-+OO 3.68E+02 3.68E+02 3.68E+02 3.68E+02 
e-14 2.6SE-K>4 5.31E+03 5.31£+03 5.31E+03 5.31£+03 
Na-24 1.06£+04 1.06£.+04 1.06E-K>4 1.00E+04 1.06E+04 
~r-51 O.OOE+OO O.OOE-+OO 8.9SE+OI S.7SE+OI 1.32£+01 
Mn-54 0.00£-+00 2.S35+04 4.98E-+03 O.OOE+OO 4.98E+03 
Mn-S6 O.OOE+OO 1.54E-+OO 2.21£.01 0.00£+00 1.10E+OO 
Fe-SS 1.97E+04 1.17E+04 3.33£+03 O.OOE-+OO O.OOE+OO 
Fe-S9 1.36E+04 2.3SE+04 9.48£+03 O.OOE-+OO 0.00£+00 
Co-S8 O.OOE+OO 1.22E+03 1.82E+03 O.OOE+9(l 0.00£+00 
r.n.HI 0.00£+00 8.02E+03 1.18E+04 0.00£+00 O.OOE+OO 
Ni-63 3.39£+05 2.04E+04 1.16~ 0.00£..00 O.OOE+OO 
Ni-6S 2.39E+OO 2.84E-Ol 1.23£.01 O.OOE-+OO 0.00£+00 
Cu-64 O.OO~ 1.88~~ 7.74£.01 0.00£+00 3.98~ 
Zn-6S 1.93£+04 6.26E-MM 3.11£+04 O.OOE+OO 3.2SE+04 
In-69 S.39£-02 9.61£-02 7.18£.03 0.00£-+00 4.02£-02 
Br-83 O.OOE+Og 0.00£+00 3.8IE+02 O.OOE+OO 0.00£-+00 
Br-84 O.OOEMlQ O.OOE+OO 4.00£+02 0.00£+00 0.00E+OO 
Br-8.5 O.OOE+OO O.OOE+OO 2.04£+01 O.OOE+OO 0.00£+00 
Rb-86 0.00£+00 1.90E+OS 8.R?J;'~ O.OOE+OO 0.00£+00 
Rb-88 0.nm:.AIVI S.S7E+02 2.87E+02 O.OOE+OO O.OOE+OO 
Rb-89 0.nm:.AIVI 3.21£+02 2.06E+02 0.00£+00 O.OOE+OO 
Sr-89 3.98E+OS 0.00£.+00 1.14£+04 0.00£+00 O.MPAM 
Sr-90 I.SSE+07 O.OOE+OO 3.12E+OS O.OOE+OO O.OOE+OO 
Sr-91 9.56E+Ol 0.00£+00 3.46E+OO 0.00£+00 0.00£-+00 
Sr-92 1.0SE..ol O.OOE+OO 3.91£.01 O.OOE+OO O.OOE+OO 
Y-90 3.29E+03 0.00£+00 8.82E..ol O.OOEtOO O.OOE+OO 
Y-91M 4.07E-0l O.OOE+OO 1.39E-02 O.OOE+OO O.OOE+OO 
Y-91 S.88E+OS O.OOE+OO 1.S7E+04 O.OOE+9Q 0.00£+90 
Y-92 1.64£+01 O.OOE+OO 4.61E-Ol 0.00£+00 O.OOE~ 
Y-93 1.50£.+02 O.OOEtOO 4.~ O.OOE+OO O.MPAM 
Zr-9S 1. 1 SE+OS 2.79E+04 2.03E+04 0.00£+00 3.11E+04 
Zr-97 I.5OE+02 2.56E+Ol 1.17£+01 0.00£-+00 2.59£+01 
Nb-9S 1.51£+04 6.43E+03 3.78E+03 O.OOE-t90 4.72£+03 
Mo-99 O.OOE+OO 1.6SE+02 3.23E..oI 0.00£+00 2.6SE+02 
Tc-99M 1.40£.03 2.88£.03 3.72E-02 O.OOE+OO 3.11£-02 
Tc-l0l 6.S1E-OS 8.23E-OS 8.12E-04 0.00£+00 9.79£-04 
Ru-l03 2.02£+03 O.ooE+OO 6.79£+02 O.OOE+OO 4.24E+03 
Ru-1OS 1.22£+00 O.OOE+OO 4.10£.01 0.00£+00 8.99£-01 
Ru-I06 8.68E+04 O.OOE+OO 1.09E..04 O.OOE+OO 1.000+OS 

CY -BY -170-301 
Revision 7 I 

L_ GI-LLI 
3.68E+02 3.68E-+02 
5.31E+03 5.31E-+03 
1.06E+04 1.06E+04 
1.28E+04 3.S7E+02 
1.005+06 7.06E-+03 
1.2SE+04 7.17E+04 
8.69E-K>4 1.09E+03 
1.02£+06 2.48E+04 
7.77E-+05 1.11E+04 
4.S1E+06 3.19E+04 
2.09E-+05 2.42E-+03 
8. 12E..o3 5.01£+04 
9.30E-+03 I.SOE+04 
6.47£+OS S.14£+04 
1.47E..o3 1.32£+04 
O.OOE-+OO O.OOE+OO 
0.00£+00 0.00£..00 
O.nnR~ O.OOE..oo 
O.OOE+OO 3.04£..03 
O.OOE+OO 3.39E..02 
0.00£+00 6.82£-+01 
2.03E+06 6.4OE+04 
1.128+07 1.31E+OS 
S.26E+04 7.34£+04 
2.38£+04 1.4OE+OS 
2.69E+OS I.04E+05 
2.79Et03 2.3SE+03 
2.4SE+06 7.03E..04 
2.4SE+04 1.21£+OS 
7.64£+04 1.67£+OS 
1.7SE+06 2.17E+04 
1.10£+OS 1.40EtOS 
4.79E+05 1.27£+04 
1.3SE+OS 4.81£..04 
8.11E+m 2.03£+03 
5.84£+02 8.44E+02 
5.S2E+OS 1.61E+04 
I.S7£+04 4.84E+04 
1.16E+07 I.64E+OS · 

Ag-110M 9.98E..o3 7.22£..03 S.OOE+03 O.OOE+OO 1.09E+04 3.67£+06 3.30E+04 
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Table .... 12 (Coatinued) 
lafaal InhaladOll DGse racton 

Nudid Baa e e Li ver T Bod Th roid Kida IY .YI ey 
rt'e-I2SM 4.76E+03 1.99E+03 6.S8£+02 1.62E+03 O.OOE+OO 
Te-127M 1.6~ 6.90E+03 2.07£+03 4.87E+03 3.7SB+04 
ife-127 2.23E+OO 9.S3E-OI 4.89£-01 1.8SE+OO 4. 86E+OO 
Te-129M 1.41E+04 6.09E+03 2.23E+03 S.41£+03 3. 18E+04 
:t'e-I29 7.88E-02 3.47£-02 1.88£-02 6.7SE-02 1.7SE-Ol 
'fe-131M 1.07E+02 S.5OE+Ol 3.63E+Ol 8.93E+Ol 2.6SE+02 
Te-131 1.74E-02 8.22&03 5.00£-03 I.S8£.02 3.99E-02 
rre-132 3.72£+02 2.31£+02 1.76E+02 2.79E+02 1.03£+03 
1-130 6.36£+03 1.39~ S.S1£+03 1.6OE~ I.S3£+04 
1-131 3.79£+04 4.44E+04 1.96E+04 1.48E+07 S.18E+04 
1-132 1.69£+03 3..54E+03 1.26£+03 1.69E+OS 3.9SE+03 
1-133 1.32£+04 1.92£+04 S.6O£+03 3.S6E+06 2.24E+04 
1-134 9.21£+02 I.88E+03 6.6S£+02 4.45E+04 2.09E+03 
1-13S 3.86E+03 7.6OE+03 2.77E+03 6.96£+OS 8.41£..03 
Cs-l34 3.96£+05 7.03E+05 7.45£+04 O.OOE+OO 1.90E+05 
Cs-I36 4.83£+04 1.3SE+05 S.29£+04 O.OOE+OO 5.64£+04 
Cs-137 S.49£+OS 6.12E+05 4.SSE+04 0.00£+00 1.72E+OS 
C~138 5.05£+02 7.81E+02 3.98E+02 0.00£+00 4.10£+02 
8a-139 1.48E+OO 9.84E-04 4.30£.02 0.00£+00 S.92E-04 
8a-14O S.6O£+04 5.6OE+Ol 2.908+03 0.00£+00 1. 34E+O 1 
8a-141 I.S7£-01 1.08E-04 4.97E-03 0.00£+00 6.SOE-OS 
88-142 3.98£.02 3.3OE-OS 1.96£.03 O.OOE+OO I.90E-OS 
La-14O S.05£+02 2.00E+02 S.15£+o1 O.OOE+OO O.OOE+OO 
La-142 1.03E+OO 3.77E-Ol 9.04~ O.OOE+OO O.OOE+OO 
Ce-141 2.71E+04 1.61£+04 1.99£+03 O.OOE+OO S.25E+03 
Ce-143 2.93£+02 I.93E+02 2.21£+01 O.OOE+OO 5.64£+01 
Ce-144 3. 19E+06 1.21E+06 1.76E+OS O.OOE+OO S.38E+05 
Pr-143 1.4OE+04 5.24E+03 6.99E+02 O.OOE+OO 1.97£+03 
Pr-I44 4.79E-02 1.85~ 2.41£.03 O.OOE+OO 6.72£-03 
Nd-147 7.94E+03 8. 13E+03 S.OOE+02 O.OOE+OO 3.15£+03 
W-I87 1.30E+Ol 9.02£+00 3.12£+00 0.00£+00 0.()(tE+OO 
Np-239 3.7IE+02 2.98E+02 1.88£+01 O.OOE+OO 6.62E+Ol 

Notes: 
1) Units are mremlyr per pCilm3• 
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4.47E+OS 1.29E+04 
1.31E+06 2.73E+04 
1.03E+04 2.44E+04 
1.68E+06 6.90E+04 
3.00E...o3 2.63E~ 
1.998+05 1. 19E+OS 
2.066+03 8.22E+03 
3.4O£+OS 4.41£+04 
0.00£+00 I.99E+03 
O.OOE+OO 1.06E+03 
0.00£+00 1.90E+03 
O.OOE+OO 2.16£+03 
O.OOE+OO 1.29E+03 
O.OOE+OO 1.83E+03 
7.97£+04 1.33£+03 
1.18£+04 1.43£+03 
7. 13E+04 1.33E+03 
6.54E+Ol 8.76E+02 
5.9SE+03 S.IOE+04 
1.6OE+06 3.84E+04 
2.97£+03 4.7SE+03 
I.SS£+03 6.93£+02 
1.68E+OS 8.48£+04 
8.22E+03 5.9S£+04 
S.I7£+OS 2. 16E+04 
1.16E+OS 4.97E+04 
9.84E+06 1.48E+OS 
4.33£+05 3.72E+04 
1.6 1 E+03 4.28£+03 
3.22E+05 3.12E+04 
3.96£+04 3.56E+04 
S.95E+04 2.49£+04 


