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OFFSITE DOSE ASSESSMENT MANUAL 

FOR GASEOUS AND LIQUID EFFLUENT 

1.0 Introduction 

This Manual describes acceptable methods of calculating radioactivity 

concentrations in the environment and the potentially resultant personal 

doses offsite** that are associated with LWR liquid and gaseous effluents.  

The radioactivity concentrations and dose estimates are used to demonstrate 

compliance with Environmental Technical Specifications required by 10 CFR 

50.36. The methodology stated in this Manual is acceptable for use in 

demonstrating operational compliance with 10 CFR 20.106, 10 CFR 50 

Appendix 1, and 40 CFR 190. Only the dose attributable to the Duane 

Arnold Energy Center is considered in demonstrating compliance with 

40 CFR 190 since no other nuclear facility exists within 50 miles of the 

Center.  

Calculations .are made monthly to assess the potential doses to air 

offsite and to a nearby resident in order to guide the management of 

station effluents. The receptor is described such that the dose to any 

resident near the Station is unlikely to be underestimated. Calculations 

made to assess the radioactive noble gas dose to air are based on the 

location offsite that could be occupied by a person where the maximum 

air dose is expected. For these monthly accumulated dose calculations, 

atmospheric dispersion and deposition of gaseous effluents is based on 

reference meteorological conditions.*** More conservative conditions 

(e.g., location and/or exposure pathways expected to yield higher computed 

doses) than appropriate for the maximally exposed person may be assumed 

in the dose estimated.  

* Dose is commonly used to mean personal dose equivalent commitment.  

** Offsite means outside the exclusion area.  

*** Reference meteorological conditions are 1971, 1974, and 1975 data 

composited as discussed in "Duane Arnold Energy Center, Evaluation 

of Liquid. and Gaseous Effluent Releases in Accordance with 10 CFR 50 

Appendix 1," submitted to NRC June 3, 1976.
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Calculations of dose committed from radioactive releases over 

extended time (3 and 12 months) are also made for the purpose of verifying 

compliance with regulatory limits on offsite dose. For these calculations 

the receptor is selected on the basis of the combination of applicable 

exposure pathways identified in the land use census and the maximum ground 

level X/Q at a residence, or on the basis of more conservative conditions 

such that the dose to any resident near the Station is unlikely to be 

underestimated.  

2.0 Liquid Effluent 

2.1 Radioactivity In Liquid Waste 

The concentration of radionuclides in liquid waste is determined by 

sampling and analysis in accord with Table 4.14-2 of the Technical 

Specifications. When a radionuclide concentration is below the LLD for 

the analysis, it is not reported as being present in the sample.  

2.2 Aqueous Concentration 

Radioactive material in liquid effluent is diluted successively by 

water flowing in the discharge canal and in the River. The diluted 

concentration of radionuclide i in a receiving stream is estimated with 

the equation 

C . C F 
zi i 1 

F 
2 

where C. = concentration of radionuclide i in liquid radwaste released 
1 

(CCi/ml) 

C . = concentration of radionuclide i in the receiving stream 

(pxCi/ml) 

F = release rate of liquid radwaste (ml/sec)* 
1 

F = dilution flow of receiving stream of water (ml/sec)* 
2 

* F , F2 and F may have any convenient units of flow (i.e., volume/time) 

provided the units of all are identical.
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For the purpose of calculating the radioactivity concentration in 

water at the restricted area boundary (section 2.4), the flow in the 

discharge canal, F c, is assigned to F2' 

In the River immediately beyond the discharge canal and the restricted 

area boundary, the effective dilution is 

F =F * M 
2 c 

where F discharge canal flow (ml/sec)* 
c 

M = factor of additional mixing in the River 

A near field mixing ratio from the canal into the near field of the River, 

M = 5, is assigned when estimating maximum potential individual doses 

involving exposure by eating fish or drinking water taken from the River.  

In the event water is drawn from the River downstream of the Station, F2 

represents the portion of the River flow into which the liquid effluent 

from the Station is effectively mixed.  

2.3 Method of Establishing Alarm Setpoints 

Liquid waste effluent monitors are connected to alarms which provide 

automatic indication when 10 CFR Part 20 Appendix B, Table 2, Column 2 

concentrations are being exceeded offsite. With prompt action to reduce 

radioactive releases following an alarm, the liquid release limit of 

10 CFR Part 20.106 and the limits provided by 10 CFR Part 50 Appendix 1, 

Section IV should not be exceeded after the alarm.  

The alarm setpoint for the liquid effluent radiation monitor is 

derived from the concentration limit provided in 10 CFR Part 20 Appendix B 

Table 2 Column 2 applied at the restricted area boundary where the 

discharge canal flows into the river. The alarm setpoint does not consider 

dilution, dispersion, or decay of radioactive material beyond the site 

boundary. That is, the alarm setpoint is based on a concentration limit 

at the end of the discharge canal. The radiation monitoring and isolation 

points are located in each line through which radioactive waste effluent 

is eventually discharged into the discharge canal.  

The alarm setpoint for each liquid effluent monitor is based upon 

measurement, according to Table 4.14-2, of radioactivity in a batch of 

liquid to be released or in the continuous aqueous discharge. Alternately,
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the alarm setpoint may be based upon gross O-Y activity analysis of the 

liquid waste provided the unrestricted area MPC for unidentified emitters, 

1 x 10-7 LCi/ml, is observed.  

2.3.1 Setpoint for a Batch Release. A sample of each batch of liquid 

radwaste is analyzed for.1-131 and other principal gamma emitters, or for 

total activity concentration prior to release. The ratio, FBPC b, of the 

activity concentration in the tank to the unrestricted area MPC (10 CFR 

Part 20, Appendix B, Table 2, Column 2) is calculated with the equation 

B4PC b pbpi 
M . MPC unidentified 

b identified 

where B4PC = fraction of unrestricted area MPC in batch derived from 
bp 

activity measured prior to release.  

C b concentration of radionuclide i (including 1-131 and 
bp i 

principal gamma emitters) in barch sample taken prior to 

release (pCi/ml) 

C = concentration of unidentified radionuclides in batch sample 

taken prior to release (ItCi/ml) 

The concentration of unidentified radionuclides in liquid waste, Cb, is the 

difference between the total activity concentration and the sum of activity 

concentrations of identified radionuclides. The MPC of unidentified radio
-7 

nuclides in these wastes is 1 x 10 ILCi/ml.  

When FMPC is derived from analyses identifying iodine and principal 

gamma emitters as well, the value BA4PC is adjusted to account for radio
bp 

nuclides measured in the monthly and quarterly composite sample but not 

measured prior to release. This adjustment, derived from measurements 

during the previous calendar quarter, is calculated with the equation 

EMPC = FMPC - E 
b bp b 

(Previous quarterly average of the fraction of MPC in the 

where E = discharge canal due to 1-131 and primary gamma emitters 

previous quarterly average of the fraction of MPC in the 

discharge canal due to all radionuclides in batch releases.
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Whether radioiodine and primary gamma emitters are identified prior 

to a batch release or not, the liquid radwaste effluent line radiation 

monitor alarm setpoint is determined with the equation 

F g 
. A FS2 S x-X 

FMPC F 
b Sl 

where S = radiation monitor alarm setpoint (cpm) 

A = counting rate (cpm/ml) or activity concentration (pCi/ml) of 

sample in laboratory 

g = ratio of effluent radiation monitor counting rate to laboratory 

counting rate or activity concentration in a given batch of 

liquid (cpm per cpm/1 or cpm per iCi/ml) 

F = flow in the batch release line (gal/min).* Value not greater 

than the discharge line flow alarm maximum setpoint.  

F = minimum flow in the discharge canal (gal/min).* Value not less 
S2 

than the discharge canal flow alarm minimum setpoint.  

Note that A/FMPCb represents the counting rate of a solution having the 

same radionuclide distribution as the sample and having the maximum 

permissible concentration of that mixture.  

In the event gross 0-Y analysis alone is used to determine the radio

activity in a batch prior to release, the fraction of the unrestricted 

area MPC in the batch is just 

C 
EMPC bp 

bp 7 
1x.-.10 

and the fraction of the unrestricted area MPC at the restricted ar.ea 

boundary if the batch is released.at a rate, F1 , is estimated by the 

equation 

C F 
E _PC bp x 1 

-7 F 

where F represents the flow in the discharge canal.  
c

* Any suitable but identical units of flow (volume/time)
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2.3.2 Setpoint for a Continuous Release. Continuous aqueous 

discharges are sampled and analyzed according to the schedule in Table 4.14-2.  

The ratio, BWPC , of the activity concentration in each of the continuous 
c 

release streams to the unrestricted area MPC is calculated with the 

equations 
C /C 

EMPC wi +- cw 
identified MPC unidentified 

where BMPC = fraction of unrestricted area MPC in continuous release 
cw 

based upon activity measured in weekly composite 

C = concentration of radionuclide i (including 1-131 and 

principal gamma emitters) in weekly composite sample (piCi/ml) 

C = concentration of unidentified radionuclides in weekly 
cw 

composite sample (ILCi/ml) 
-7 

MPC d= 1 x 10 . lCi/ml 
unidentif ied.  

Adjustment for radionuclides measured in monthly and quarterly composite 

samples but not in weekly composite samples is given by the equation 

EMPC = FMPC + E 
c cw c 

quarterly average fraction of MPC in the discharge canal 

due to 1-131 and primary gamma emitters measured in weekly 

where E ( composite samples of continuous releases during previous quarter) 

quarterly average fraction of MPC in the discharge canal due 

to all radionuclides in samples of continuous releases during 

previous quarter.  

The alarm setpoint of the radiation monitor on a continuous radioactive 

discharge line is determined with the equation 

A FS2 g 
FMPC F c Sl 

where A = activity concentration (ICi/ml) or counting rate (cpm/ml) in 

laboratory of weekly composite sample.  

F = flow in the liquid discharge line (ml/sec). Value not greater 
S1 

than discharge line flow alarm maximum setpoint.  

F = flow in the discharge canal (ml/sec). Value not less than 
S2 

discharge canal flow alarm minimum setpoint.
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2.4 Radioactivity Concentration in Water at the Restricted Area Boundary 

Technical Specification 4.14.2 requires, that measured radioactivity 

concentrations in liquid releases be used to calculate the concentration 

in water at the restricted area boundary relative to the unrestricted 

area MPC.  

The quarterly average radionuclide concentration in the discharge 

canal, expressed as a fraction of MPC, shall be computed from the following 

six components: 

1) the average fraction of MPC of the nuclides measured by analyses 

.prior to each batch release 

2) the average fraction of MPC of the nuclides measured by the 

monthly composite analyses of the batch releases (H-3, P-32, 

alpha emitters) 

3) the average fraction of MPC of the nuclides measured by the 

quarterly composite analysis of the batch releases (Sr-89, 

Sr-90, and Fe-55) 

4) the average fraction of MPC of the nuclides measured by the 

weekly composite analyses of the continuous releases 

5) the average fraction of MPC of the nuclides measured by the 

monthly composite analyses of the continuous releases (H-3, 

P-32, and alpha emitters) 

6) the average fraction of MPC of the nuclides measured by the 

quarterly composite analysis of the continuous releases (Sr-89, 

Sr-90, and Fe-55).  

This may be expressed by the following equation: 

FMPC = 1 x FMPCbp Atbp + ZMPCbm Atbm + EBAPCbq Atbq 
p m q 

EMPC At + EIEMPC mAt + Y FMPC Atcq 
w m q 

where t is the number of hours in the averaging period (a quarter in 

this case, 2190 hours).  

tbp is the.duration of the.p-th batch release (hours) 

tbm is the sum of the durations of the batch releases which are 

included in the m-th monthly batch composite analysis (hours)
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tbq is the sum of the durations of .the durations of 
the.batch 

releases which are included in the q-th quarterly composite 

. analysis (hours) 

tcw is the duration of the continuous release for the w-th weekly 

composite analysis (hours) 

t is the duration of the continuous release for the m-th 
cm 

monthly composite analysis (hours) 

t is the duration of the continuous release for the q-th quarter 
cq 

analysis (hours) 

FMPC is the fraction of unrestricted area MPC in the discharge 

canal. Modifying subscripts are: 

b, batch release 

c, continuous release 

p, the batch analysis index 

w, the weekly composite analysis index 

m, the monthly composite analysis index 

q, the quarterly composite analysis index.  

In actual practice, the average fraction of MPC will be computed on a 

quarter-to-date basis. That is, as additional data become available, an 

updated average fraction of MPC nay be computed from the previous average 

and the additional:data with the equation 

FMPC =FMPC *t' + FMPC * t 
*t .. t' xy xy 

t 

. where FMPC and t are as defined above and the subscript x represents 

either b or c, and the subscript y represents p, w, m, or q.  

t' is the time period covered by the previous average

ly
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2.5 Accumulated Personal Maximum Dose 

Technical Specification 4.14.3 requires the dose or dose commitment 

to a person offsite due to radioactive material released in liquid effluent 

to be calculated on a cumulative basis at least once every 31 days. The 

requirement is satisfied by computing the accumulated dose commitment to 

each organ and to the total body of a hypothetical person exposed by 

eating fish and drinking water taken from the river offsite near the 

discharge canal.  

The accumulated dose commitment is computed at least once every 31 

days but may be computed as analyses become available. The computation 

is made in the following way.  

A D = 3.785 x 10-3 A C. 'ZAt. F .  
ank L eani ik 3 1 

i j F.  F2j 

D = 7 AD 
an EAD ank 

*k 

where AD = the dose commitment (mrem) to organ n of age group a due 
ank 

to the isotopes identified in analysis k, where the 

analyses are those required by Table 4.14-2 of the 

Technical Specifications. Thus the contribution to the 

dose from gamma emitters become available.on a batch basis 

for batch releases and on a weekly basis for continuous 

releases. Similarly the contributions from H-3 is 

available on a monthly basis and the contributions 

from Sr-89 and Sr-90 become available on a quarterly 

basis.  

D = the dose commitment during the quarter-to-date to organ n, 
an 

including total body, of the maximally exposed person in 

age group a (mrem).  

A = transfer factor relating a unit release of radionuclide i 
eani 

(Ci) in a unit stream flow (gal/min) to dose commitment 

to organ n, or total body, of an exposed person in age 

group a mrem 
Ci Kgal/min
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C. = the concentration of radionuclide i in the undiluted liquid 
xk 

waste to be discharged (pCi/ml) 

t = the period of time (minutes) during the release that Fl/F 

is the ratio of the discharge flow to the dilution flow.  

3.785 x 10-3 = conversion constant (3785 mi/gal * 10-6 Ci/1lCi) 

Pathway-to-dose transfer factors, A ., for use in calculating the dose 
ean I 

commitment arising from radioactive material released in aqueous effluents 

are tabulated in Appendix A. Appropriate ones of the tables representing 

applicable environmental pathways of exposure and most exposed age group(s) 

are selected and used in calculating the dose commitment. The pathway(s) 

are/or age group.(s) selected may vary by season.  

Variables F and F are defined in section 2.2. In the river offsite 
1 2 

near the discharge canal, F2 = 5 F.  

2.6 Projected Personal Maximum Dose 

Technical Specification 4.14.4.1 requires the doses to a person offsite 

due to radioactive material released in liquid effluent to be projected 

over a quarter at least one time during every month.  

This requirement is satisfied by calculating the projected total body 

and organ dose commitments to a hypothetical person exposed by eating fish 

and drinking water taken from the River offsite near the discharge canal.  

The potential dose commitments to organs and to the total body are computed 

separately.  

The quarterly dose commitment to a maximally exposed hypothetical 

person is projected monthly using the following equation: 

Pa= 11D + AD + AD + 
an - banp L banm banq

p m

where P 
an 

TAD b 
p 

L.Dbanm 
m

Z LAD + AD + AD 
canw canm canq 

w m 

is the projected dose commitment (mrem) to organ n (including 

total body) of age group a for the current quarter.  

is the dose commitment (mrem) to organ n of age group a for 

the isotopes identified in the analyses prior to the release 

of each batch in the last three months.  

is the dose commitment (mrem) to organ n of age group a for 

the isotope.(H-3) identified in the monthly composite 

analyses of batch releases for each of the last three months
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D is the dose commitment (mrem) to organ n of age group 
banq 

a for the isotopes (Sr-89, Sr-90) identified in 

the most recent quarterly composite analysis of batch

FAD canw 
w 

D 
canm 

m 

AD 
canq

releases.  

is the dose commitment to organ n of age group n for the 

isotopes identified in the weekly composite analyses of 

continuous releases for each week in the last three months 

is the same as E AD b but for continuous releases 
M b

is the same as AD 
banq

but for continuous releases
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3.0 Gaseous Effluent 

3.1 Introduction 

The Station discharges gaseous effluent through a stack and discharges 

ventilation air from the reactor and radwaste buildings through the reactor 

building vents. Ventilation air from the Turbine Building may be discharged 

through the Turbine Building vents or through the Reactor Building vent.  

These gaseous effluent streams, radioactivity monitoring points, and 

effluent discharge points are shown schematically in Figure 3-1. Gaseous 

release point locations and elevations at the Station are described in 

Table 3-1. Gaseous discharges from the stack are treated as an elevated 

release while discharges via the building vents are assumed to be ground

level releases.  

3.2 Radioactivity in Gaseous Effluent 

For the purpose of estimating offsite radionuclide concentrations and 

radiation doses, measured radionuclide concentrations in gaseous effluent 

and in ventilation air exhausted from the Station are relied upon. Table 

4.15-2 in the Technical Specifications identifies specific radionuclides 

in gaseous discharges for which sampling and analysis is done.  

When a radionuclide concentration is below the LLD for the analysis, 

it is not reported as being present in the sample. Carbon-14 is assumed 

to be discharged from the stack at the rate of 9.5 curies per year.  

3.3 Main Condenser Air Ejector Noble Gas Monitor Alarm Setpoint 

A noble gas activity monitor is provided to measure gross gamma 

activityin gases at the main condenser air ejector. The monitor includes 

an alarm that is set to report when the gamma radiation level in gas 

discharged by the main condenser air ejector indicates the gross radio

activity discharge rate exceeds 100 ILCi/(MWt-sec).  

The alarm setpoint is determined with the relation 

100Ig 
F
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where S = main condenser air ejector noble gas monitor alarm setpoint 

(cpm) or (mR/hr) 

P = nominal reactor thermal power (MWt) 

F = air ejector discharge rate (ft 3/min) 

g = noble gas monitor calibration or counting rate response for 

gamma radiation cpm or mR/hr 
PCi/(sec cfm) ILCi/(sec cfm) 

100 = discharge rate limit of gross radioactivity in noble gas 

(ILCi/(MWt sec)).  

3.4 Effluent Noble Gas Monitor Alarm Setpoint 

Instrumentation is provided to monitor gamma.radiation from radioactive 

materials released from the Station in gaseous effluents. Each monitor 

includes an alarm that is set to report when the radioactive noble gas in 

gaseous effluent from a monitored stack or vent is expected to cause a 

noble gas concentration at ground level offsite equal to or greater than 

specified in 10 CFR Part 20 Appendix B Table 2 Column 1 for the mixture.  

The unrestricted area concentration specified by 10 CFR Part 20.106 

and the limits of 10 CFR Pait 50 Appendix I Section IV should not be 

exceeded after an alarm provided prompt action is taken after alarm 

initiation to reduce radioactive releases.  

The distribution.of radioactive noble gases in a gaseous effluent 

stream is determined by gamma spectrum analysis of identifiable radio

*.nuclides in effluent gas sample(s). Results of one or more previous 

analyses may be averaged to obtain a representative spectrum. In the 

event the distribution is unobtainable from measured data, the distribution 

of radioactive noble gases computed by the BWR-GALE code and appearing in 

Table 3-2 herein may be assumed.  

The gross activity concentration of noble gas corresponding to the 

10 CFR Part 20 Appendix B Table 2 Column 1 limit is calculated from the 

distribution with the equation 

MPC = C 
.MPC.



page 14

where MPC = gross activity concentration of noble gas mixture corresponding 

3 to 10 CFR 20 Appendix B Table 2 Column 1 .limit (pCi/cm ) 

C. = relative concentration of noble gas radionuclide i in gaseous 
3 

release (ILCi/cm ) 

MPC. 10 CFR Part 20 Appendix B Table 2 Column 1 value.  
1 

Note that this is simply,the aggregate of the concentrations of radionuclide 

i in a sample divided by the fraction of MPC constituted by radionuclide i 

in the same sample.  

The alarm setpoint for the effluent noble gas monitor is then calculated 

with the equation 

S= MPC* h 
-4 

4.7 x 10 *F *X 

Q 

where S alarm counting rate setpoint (cpm) or (mR/hr) 

h effluent noble gas monitor counting rate response ( \or calibration mR/hr for noble gas 

P~i/cm Ci/cm 

gamma radiation 

F = discharge rate of gaseous effluent (ft 3/min) 

X/Q = minimum atmospheric dispersion from release point to 

unrestricted area (ICi/cm3 per LCi/sec) 
-4 /_ 3 

4.7 x 10 = conversion constant 1m min\ 

(35.31 ft 60 sec) 

MPC = maximum permissible concentration according to 10 CFR 

Part 20, Appendix B, Table 2, Column 1 (LCi/cm 3 

The value of X/Q adopted in a setpoint calculation will.be based either 

on prevailing meteorological conditions or on reference meteorological 

conditions. Minimum'atmospheric dispersion offsite derived from reference 

meteorological conditions at the site boundary 1260 meters NNW of the 

Station are: 

(X) = 2.8 x 10-7 sec/m3 Q stack 

()-6 3 
(Q) = 4.3 x 10 sec/
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3.5 Noble Gas Gamma Radiation Dose Accumulated in Air 

Technical Specification 3.15.3 requires that the offsite 
air dose 

during any calendar quarter not exceed 5 mrad from 
noble gas gamma radiation.  

Specification 4.15.3.2 requires a monthly 
calculation on a cumulative basis 

of air dose due to gamma radiation from radioactive 
noble gas released in 

gaseous effluents.  

The distribution of radioactive noble gases in gaseous 
releases is 

determined by gamma spectrum analysis of gaseous 
effluent samples in accord 

with Technical Specification Table 4.15-2. In the event the radioactive 

noble gas distribution is not obtainable from sample(s) taken during 
the 

current period the distribution will be obtained from the most recently 

available data or from Table 3-2.  

The quantity of radioactive noble gas discharged 
during an interval 

of time is determined by integrating the release rate measurement 
of each 

effluent noble gas monitor. The total measured radioactivity discharged 

via a stack or vent during a counting interval is determined by the relation 

AQ. = 60 N F 
h 

where AQ = total measured gaseous radioactivity release via 
a stack or 

vent during counting interval j (LCi) 

60 = conversion constant (sec/min) 

N = counts accumulatedduring counting interval j 

F = discharge rate of gaseous effluent stream (ft /min) 

h = effluent noble gas monitor calibration or counting rate 

response for noble gas gamma radiation m 

PICi/m 3 

If g represents the fraction of radionuclide i 
in the distribution of 

i 

radioactive gases in a given effluent stream, then the 
quantity of radio

nuclide i released in a given gaseous effluent stream during counting 

interval j is estimated by the relation 

Q.. QA Q. .i



page 16

The gamma radiation dose to air offsite as a consequence of noble 

gas discharged from DAEC is calculated with the 

D = Q . gi .AYi)s + AT(AQ .ggi v 

where D= noble gas gamma dose to air due to effluent from stack and 

vent (mrad) 

AY = factor converting unit release of noble gas radionuclide i 
. s.  

1 from.theistack to air dose at ground-level received from 

gamma radiation from the overhead plume (mrad/±Ci) 

AY = factor converting time integrated, ground-level concentration 
V.  

of noble gas to air dose from gamma radiation mrad 

(11Ci sec)/m3) 

(X/Q) atmospheric dispersion factor for a vent (ground-level or.  
3 

building wake) discharge (sec/m ) 

Specification 4.15.3.2 is satisfied by calculating the noble gas gamma 

radiation dose to air at the offsite location identified in Figure 3-2.  

At that location, 1260 meters NNW of the Station, the reference* atmospheric 

dispersion factor to be used is 
-6 3 

Xc = 4.3 x 10 sec/m3 
ev 

Values of AY and AY appropriate for use at that location, assuming 
S. v.  
1 1 

reference meteorological conditions, are listed in Table 3-3.  

3.6 Noble Gas Beta Radiation Dose Accumulated in Air 

Technical Specification 3.15.3 requires that the offsite air dose 

during any calendar quarter not exceed 10 mrad from noble gas beta radiation.  

Specification 4.15.3.2 requires the air dose to be calculated monthly on a 

cumulative basis.  

The radioactive noble gas distribution and activity discharged are 

determined as described in ( 3.5 herein.  

*Reference atmospheric conditions are summarized and discussed in "Duane 

Arnold Energy Center, Evaluation of Liquid and Gaseous Effluent Releases 

in Accordance with 10 CFR 50 Appendix 1," submitted to NRC June 3, 1976, 

Reference atmospheric dispersion factors tabulated therein, also appear 

in Appendix B herein.
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The beta radiation dose to air offsite as a consequence of noble gas 

released from the Station is calculated with the equation: 

D . = Do A Pi 3j i, 2 s + A li ( A Q g , 2ix ) 

where D = noble gas beta dose to air due to.stack and vent releases 

(mrad) 

AD. = factor converting time-integrated, ground.-level concentration 
1 

of noble gas radionuclide i to air dose from beta radiation 

mrad 

(pCi sec)/m 3 

(X/Q)s = atmospheric dispersion factor for a discharge via :the stack 
3 

(sec/m ) 

(X/Q)= atmospheric dispersion factor for a vent (ground level or 
v 

3 
building wake) discharge (sec/m ).  

Specification 4.15.3.2 is satisfied by calculating the noble gas beta 

radiation dose to air at the location identified on Figure 3-2. At that 

location, 1260 meters NNW of the reactor, the reference atmospheric 

dispersion factors to be used are 

X\ -7 
Q c 2.8 x 10 

es 

(X\ -6 
= 4.3 x 10 

cy 

Beta radiation-to-air dose conversion factors, AP., for noble gas radionuclides 
1 

are listed in Table 3-3.  

3.7 Dose Due to Iodine and Particulates in Gaseous Effluents* 

Technical Specification 3.15.4 requires that radioiodine, radioactive 

material in particulate form, and radionuclides with half-lives greater than 

8 days in gaseous effluents released to the area offsite cause no more than 

7.5 mrem to any organ of a member of the public during a calendar quarter.  

Specification 4.15.4.2 requires the dose to be calculated at least once 

every month.  

*The dose to any organ of a person arising from radioactive iodine, radio
active material in particulate form, and radionuclides with half-lives 
greater than 8 days. Noble gases not considered.
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Radionuclides other than noble gases in gaseous effluents that are 

measured by the sampling and analysis program described in Technical 

Specification Table 4.15-2 are used at the release term in dose calculations.  

Airborne releases are discharged either via a stack.as an elevated release 

or via building vents and treated as a ground. level or split wake release.  

For each of these release combinations, samples are analyzed weekly, monthly, 

quarterly, or for a specific release according to Table 4.15-2.  

Each sample provides a measure of the concentration of specific radio

nuclides, C., .in gaseous effluent discharged at flow, F , during a time 
a 

increment t. Thus, each release is quantified according to the relation.  

AQ C F At.  
ijk ik aj 3 

Q = C c. F .Zt 
ik Gk Faj A 

where Q = the quantity of radionuclide i released in a given effluent 

stream based on analysis k 

C concentration of radionuclide i in gaseous effluent identified 

by analysis k 

F = effluent stream discharge rate during time increment A t.(m 3/sec) 
aj 3 

At, time increment during which radionuclide i at concentration 

C ik.is being discharged (sec) 

A person may be exposed directly to an airborne concentration of 

radioactive material discharged in effluent and indirectly via pathways 

involving deposition of radioactive material onto the ground. Dose 

estimates account for the separate exposure pathways. The dose commitment 

to a person offsite associated with a gaseous release, Q ik, of radioactive 

material other than noble gas is calculated with the appropriate one(s) of 

the following equations
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where

for a stack release: 

Dansk = Qiks TAani X + TG .D\)] 
i iQ/ 

for a vent release 

D = Q [ TAani + TG ( )] 
.Q vn v 

D = the dose commitment (mrem) to organ n of a person in age 
ansk 

group a due to radionuclides identified in analysis k of 

a stack release where the analysis is required by 

Technical Specification Table 4.15-2.  

D the dose commitment from a vent release (mrem)
anvk 

TA .  
ani

= factor converting airborne concentration of radionuclide i 

to dose commitment to organ n of a person in age group a 

= where exposure is directly to airborne material mrem 

(pICi sec)/m 3J

TG . = factor converting ground deposition or radionuclide i to 
ani 

dose commitment to organ n of a person in age group a where 

exposure is directly or indirectly to radioactive material 

that has been deposited on the ground / mrem 

PCi/m2) 

The analysis index k may represent either 

p, analysis of a grab sample 

w, a weekly composite analysis 

m, a monthly composite analysis 

q, a quarterly composite analysis 

The dose commitment accumulated by a person offsite is computed at 

least every 31 days to satisfy Specification 4.15.4.2 but may be calculated 

as analytical results of effluent measurements, performed as specified in 

Table 4.15-2 in the Technical Specification, become available.
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The dose accumulated as a result of stack discharge is computed with 

ans ansp answ Dansm D ansq 
p w m q 

and the dose accumulated as a result of vent discharge is computed with 

any anvw anvm anvq 
w m q 

Doses committed during the same time period due to discharges from the 

stack and vents are additive, thus 

D D + D 
an ans any 

v 

where D = the dose commitment' accumulated during the quarter to date an 
as a result of all measured.radioactive gaseous discharges 

except noble gases to any organ n, including total body, of 

a person offsite in age group a (mrem).  

When the dose to a person from iodine and particulates discharged in 

gaseous effluents is calculated as required by Specification 4.15.4.2, 

appropriate environmental pathways (from among those for which dose transfer 

factors are provided in.Appendix A) will be evaluated. The dose calculated 

is to a receptor at the location identified in Figure 3-2 where reference 

atmospheric dispersion and deposition factors are: 

K -7 m3 D -9 -2 
= 3.1 x;1o sec/m = 7.2 x 10 m 

cs cs

-6 3 
= 3.9 x 1.0 sec/m

D 

cv

-8 -2 
1.3 x 10 m

Food pathways are evaluated with reference meteorology applicable at the.  

location of food production.  

3.8 Dose to a Person from Noble Gases 

Technical Specification 4.16.1 requires the calculation of the dose 

or dose commitment to a person offsite exposed to 12 consecutive months of 

radioactive liquid and gaseous effluents from the Station. One component

x 
Qcv
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of personal dose is total body irradiation by gamma rays from noble gases.  

Another is irradiation of skin by beta and gamma radiation from noble gases.  

The methods of calculating these doses are presented in sections 3.8.1 and 

3.8.2.  

The amount of radioactive noble gas discharged is determined in the 

manner described in section 3.5.  

3.8.1 Gamma Dose to Total Body The gamma radiation dose to the whole body 

of a member of the public as a consequence of noble gas released from the 

Station is calculated with the equation: 

D (Qi i)s + (Qi *iv 
where D= noble gas gamma dose to total body (mrem) 

PY = factor converting unit noble gas nuclide i stack release to 

total body dose at ground level received from the overhead 

plume (mrem/pICi) 

PY factor converting time integrated, ground level concentration 
v.  

of noble gas nuclide i to air dose from gamma radiation 

mrem 
(MCi sec)/m .  

When the total body dose due to gamma radiation from noble gas is 

computed as required by Technical Specification 4.16.1, the nearby resident 

exposed to maximal ground-level noble gas concentrations (maximum X/Q) is 

selected as the receptor.  

Noble gas plume gamma-to-total body dose factors, PY , are calculated 
s.  

with the RABFIN program. Noble gas semi-infinite cloud gamma-to-total 

body dose factors, PY v. are listed in Table 3-4.  
v.  1 

3.8.2 Dose to Skin The beta radiation dose to the skin of a member of the 

public due to beta radiation from noble gas released from the Station may 

be calculated with the equation
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D = Si :(Q X )s + Soi i(Q * X) 

where D = noble gas beta dose to skin (mrem) 

S = factor converting time integrated ground level concentration 

of noble gas to skin dose from beta radiation mrem 
yCi sec 

m3 

When the skin dose due to noble gas beta radiation is computed as 

required by Specification 4.16.1, the receptor selected is the nearby 

resident exposed to maximal ground-level concentrations (maximum X/Q).  

The total dose to the skin from noble gases is approximately equal 

to the beta radiation dose to the skin plus the gamma radiation dose to 

the total body.  

3.9 Projected Doses due to Gaseous Effluent 

Technical Specification 4.15.5.1 requires doses due to radioactive 

material released in gaseous effluent to be projected over a quarter at 

least once a month in order to guide plant personnel in operating the 

radwaste systems. This requirement is satisfied by calculating doses 

according to equations for 

1. dose to air offsite due to noble gas gamma radiation as 

in . 3.5 

2. dose to air offsite due to noble gas beta radiation as in 

3.6 

3. total body dose due to noble gas gamma radiation as in 

~4.3.1 

4. skin dose due to noble gas beta radiation as inf4.3.2, and 

5. total body and maximally exposed organ doses due to gaseous.  

effluents* other than noble gases as in f 3.7.  

The projected doses are calculated on the basis of gaseous effluents 

from the Station during the preceeding three months. The radioactive 

releases are measured according to Technical Specification Table 4.15-2 and/ 

or derived as outlined in ODAM sections 3.5 and 3.7.  

*radioactive iodine, radioactive material in particulate form, and 
radionuclides with half-lives greater than 8 days.
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4.0 Dose Commitmeht from Releases over Extended Time 

4.1 Releases during a Quarter 

Technical Specification 6.1l.l.e requires an assessment of radiation 

doses arising from liquid and gaseous effluents from the Station during 

each calendar quarter. The assessment includes the following calculations 

of dose as described by equations for 

1. total body and maximally exposed organ doses due to liquid 

effluent via drinking water and eating fish from the River 

as in§ 2.6 

2. total body dose due to noble gas Y as in§ 4.3.1 

3. skin dose due to noble gas P as in§ 4.3.2 

4. total body and maximally exposed organ doses due to gaseous 

effluents* other than noble gases as in§ 3.7 

5. doses to air offsite due.to noble gas Y as in §3.5 and due 

to noble gas f as in §3.6.  

The dose calculations are based on liquid and gaseous effluents from 

the Station during each calendar quarter determined in accord with Technical 

Specification Tables 4.14-2 and 4.15-2.  

Aqueous .concentration is estimated according to§ 2.2 on the basis of 

quarterly averaged stream flow. Quarterly averaged meteorological condi

tions concurrent with the quarterly gaseous release being evaluated are 

used to estimate atmospheric dispersion and deposition.  

The receptor of the dose is described such that the dose to any resident 

near the Station is unlikely to be underestimated. That is, the receptor 

is selected on the basis of the combination of applicable pathways of 

exposure to gaseous effluent identified in the annual land use census and 

maximum ground level X/Q at the residence. Conditions (i.e. location, 

X/Q, and/or pathways) more conservative (i.e. expected to yield higher 

calculated doses) than appropriate for the maximally exposed individual may 

be assumed in the dose assessment.  

*Radioactive iodine, radioactive material in particulate form, and radio
nuclides with half-lives greater than 8 days.
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Seasonal appropriatenes s. of exposure pathways may be considered.  

Exposure by eating fresh vegetation or drinking milk from cows or goats 

fed fresh forage is an inappropriate assumption during the first or fourth 

calendar quarter; rather cnsumption of stored vegetation and stored forage 

is assumed during those quarters. Otherwise, during the second and third 

calendar quarters, exposure by eating fresh vegetation and/or drinking milk 

from cows or goats fed fresh forage is assumed where those pathways exist.  

Factors converting stack-released noble gas to gamma radiation dose 

from the overhead plume are calculated on the basis of quarterly averaged 

meteorological data for the receptor location. Other environmental 

pathway-to-dose transfer factors used in the dose calculations are provided 

in Appendix A.  

4.2 Releases during 12 Months 

The regulation governing the maximum allowable dose or dose commitment 

to a member of the public from all uranium fuel cycle sources of radiation 

and radioactive material in the environment is stated in 40 CFR Part 190.  

It requires that the dose or dose commitment to a member of the public 

from all sources not exceed 25 mrem/yr to any organ or 75 mrem/yr to the 

thyroid. Technical Specification 4.16.1 requires calculation of the dose 

at least once every year to assess compliance with the regulation.  

Fuel cycle sources or nuclear power reactors other than the Station 

itself do not measurably or significantly increase the radioactivity con

centration in the vicinity of the Station; therefore, only radiation and 

radioactivity in the environment attributable to the Station itself are 

considered in the assessment of compliance with 40 CFR Part 190.  

Contributions to the dose due to liquid and gaseous effluent are 

calculated as described by the equations for: 

1. total body a;d maximally exposed organ doses due to liquid 

effluent via drinking water and eating fish from the River as 

in§ 2.6 

2. total body dose due to noble gas Y as inS 4.3.1
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3. skin dose due to noble gas P as inf4.3.2 

4. total body and maximally exposed organ doses due to gaseous 

effluents* other than noble gases as in 53.7.  

The doses are calculated on the basis of liquid and gaseous effluents 

from the Station during 12 consecutive months, determined in accord with 

Technical Specification Tables 4.14-2 and 4.15-2. For the purpose of 

the Annual Radiological Environmental Report, doses are based upon release 

during a calendar year.  

Aqueous radioactive material concentrations are estimated according 

tof2.2 on the basis of annual averaged stream flow. Annual averaged 

meteorological conditions concurrent with gaseous releases being evaluated 

used to estimate atmospheric dispersion, deposition, and elevated plume 

gamma exposure.  

The receptor of the dose is described such that the dose to any 

resident near the Station is not likely to be underestimated. The 

receptor is selected on the basis of the combination of applicable 

pathways of exposure to gaseous effluent identified in the annual land 

use census and maximum ground level X/Q at the residence. Conditions 

more conservative than appropriate for the maximally exposed person may 

be assumed in the dose assessment.  

Factors converting stack-released noble gas to gamma radiation dose 

from the overhead plume are calculated on the basis of annual averaged 

meteorological data for the receptor location. Other environmental 

pathway-to-dose transfer factors used in the dose calculations appear 

in Appendix A.  

* Radioactive iodine, radioactive material in particulate form and radio
nuclides with half-lives greater than 8 days.
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Figure 3-1 Gaseous Radioactive Waste 
Flow Diagram 

R1 Main Condenser SJAE Offgas Pretreatment Noble Gas Activity Monitor 

R2 Main Condenser SJAE Offgas Hydrogen Monitor 

R3 Offgas Stack Radiation Monitoring System 

R4 -Reactor Building Exhaust Vent Monitoring System 

R5 Upper Turbine Building Exhaust Vent Sampling System
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Figure 3-2 

Map of area around DAEC within about 5 miles of the Station.  

Station and site boundary should be identified.  

Residence within about 2 miles should be identified if information 

is available.  

Will identify locations at which doses are calculated.  

a) noble gas gamma and beta doses to air at 1260 meters NNW



Table 3-1

Atmospheric Gaseous Release Points 

at the Duane Arnold Energy Center 

Parameter Release Point 

Offgas Stack Reactor Bldg Vent Turbine Bldg Vent

Release Height 

Release Mode 

Effluent Source

328 ft 

elevated 

Waste Gas System 

Standby Gas 
Treatment System

154 ft 

wake-split 

Reactor Bldg 

Radwaste Bldg 

Lower Turbine Bldg

60 ft 

wake-split 

Upper Turbine Bldg



Table 3-2

Computed Releases of Radioactive Noble Gases in Gaseous 

Effluent from Duane Arnold Energy Center 

Nuclide Stack Release Plant Vents Release 

(Ci/yr)a fractionb (Ci/yr)a fractionb 

Kr-83m 4.90E+01 2.53E-03 0 0 

Kr-85m 2.34E+03 1.21E-01 7.40E+01 1.98E-02 

Kr-85 1.40E+02 7.23E-03 0 0 

Kr-87 1.56E+02 8.06E-03 1.36E+02 3.64E-02 

Kr-88 1.65E+03 8.52E-02 2.36E+02 6.32E-02 

Kr-89 6.40E+02 3.31E-02 0 0 

Xe-131m 4.80E+01 2.48E-03 0 0 

Xe-133m 3.50E+01 1.81E-03 0 0 

Xe-133 1.24E+04 6.41E-01 3.92E+02 1.05E-01 

Xe-135m 1.80E+01 9.30E-04 7.42E+02 1.99E-01 

Xe-135 5.10E+02 2.63E-02 7.43E+02 1.99E-01 

Xe-137 7.80E+02 4.03E-02 0 0 

Xe-138 5.90E+02 3.05E-02 1.41E+03 3.78E-01 

19356. 1.0 3733. 1.0 

a Releases computed by BWR-GALE for DAEC Base Case gaseous radwaste treatment.  

Computed releases are included only to show the basis of the radionuclide 

distribution.  

b This is the calculated distribution of radionuclides in gaseous effluents 

in each release pathway. To estimate radionuclide concentrations in a 

sample in which only the total activity concentration has been measured, 

multiply the total activity concentration by the fraction of respective 

radionuclides listed above.



Table 3-3

Transfer Factors for Maximum Offsite Air Dose 
Based on Reference Meteorologv

Radionuclide Air Dose Transfer Factors

AY .  
V.  

mrad 

PCi sec/m 

6. 1E-7 
3.9E-5, 
5.4E-7 
2.0E-4 
4.8E-4 
5.5E-4 
5.2E-4 
4.9E-6 
1.0E-5 
1. 1E-5 
1. 1E-4 
6. 1E-5 
4.8E-5 
2.9E-4 
2.9E-4

mrad 

iCi sec/m 3 

9.1E-6 
6.2E-5 
6.2E-5 
3.3E-4 
9.3E-5 
3.4E-4 
2.5E-4 
3.5E-5 
4.7E-5 
3.3E-5 
2.3E-5 
7.8E-5 
4.OE-4 
1. 5E-4 
1.OE-4

reference meteorology at DAEC 

located 1260 meters NNW of Station

ATa,b AY ab 
s i 

(mrad 
PCi.  

4.3E-14 
6.0E-12 

8.4E-14 
2.3E-13 
6. 4E-11 
3.OE-11 

1.8E-14 
1.4E-14 
1.5E-12 
1. 1E-11 
9.5E-12 
2.6E-12 
3.6E-11 
4.4E-11

Kr-83m 
Kr-85m 
Kr-85 
Kr-87 
Kr-88 
Kr-89 
Kr-90 
Xe-131m 
Xe-133m 
Xe-133 
Xe-135m 
Xe-135 
Xe-137 
Xe-138 
Ar-41

a 

b
Based on 

Receptor

AP.  
I



APPENDIX A

PATHWAY-DOSE TRANSFER FACTORS 

Environmental pathway transfer factors, usage factors, and dose commit

ment factors appropriate for each exposure pathway, age, and organ are com

bined into integrated environmental concentration-to-dose factors for each 

radionuclide. This .appendix includes tables of values of the transfer factors 

calculated in accord with equations and values recommended in Regulatory 

Guide 1.109, Revision 0. Appropriate transfer factors from Appendix A are 

used in performing dose assessment calculations prescribed in the ODAM.  

The transfer factors have been tabulated for individual environmental 

pathways. In the event a single, composite transfer factor is desired for 

a given organ and age group, it can be obtained by summing the factors for 

appropriate pathways.
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U.  
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o*d4E-01 
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3.78U+03 
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0* 
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* 
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U.  

0*.  
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SKIN

v

GI-LLI TuIAL- LQUr 

tF J4r-OL 
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I*. 2E 4 

1.J4c+03 

%J , 1Otr + U24 d*t +*V 

b. t.EL t4 4. oc+UJ 

4.54E+05 

1..34E E 
1. 24t*+fQ1 
2.ukL- 01 
b*2JL+U2 
e*<2E+01 

9. 34r+Ud 
5. + 01 
7 . U U L- Vi 

bs. 131k +OJ 

id* UdE + U.S 
.16+03 
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. 9e+UJ 
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9 .!; L " - U i I .036+03 J*12c+02 
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JASED ON 1

01/18179 

OSE FACr3RS FOR GASEOUS DISCHARGES 
CL/YR RELEASE OF EACH ISOtOPE AND 4 VALUE OF UNITY FUR AiQ, DEPLETED X'Q AND RELATIVE UEPDOJ.TION

PATHWAY - INHALATION AGE GROUP - ADULT

Q R G 4 N D 0 SE ( MRENI 
------------------------------------------------------------------------ ----------------------

LIVER

NU3LIDE 

H----j 
G --- 14 
P---32 
AR--41 
MN--54 
FE--59 
CO--50 
00O--60 
ZN--65 
KR-8SJM 
KR-85M 
KR--85 
KR--6T 
KR--88 
KR--89 
KR--90' 
RU--6 b 
SR--89 
SR-*90 
y---91 
LR--95 
N13--95 
KU-103 
RU-106 
AG110M 

SN-123 
SN-125 
SU-124 
SD-125 
1EJ127'f 

IELe9M 
1--Lj21 
I--133 
XE2.JiM 
XE134M 

XE-i35 
XELJS M 
XL-133 XELid7M 
XE-is8 

(S-1J4 
CS-Id6 
US-1-7 
UA-140U 
CE-141 
GL-1944

THYROID KIDNEY

0.  
5.28E02 
J.82E+04 
0.  

J.40E+02 
0.  
0.  
9.38E+U2 
a.  
0.  
0.  
U.  
0.  
0.  
0.  
0.  
8.80E+03 
2.87E+06 
1.34E+04 
4.10E+03 
4.07E+02 
4.42E+01 
2.OE+Q 3 
3.13E+02 
U.  
6.99E+03 
J.b6E+04 
9.U3E+02 
i.91E+UJ 
3.65E+U2 
2.82E+02 
7.29E+U2 
2.50E+02 
U.  
U.  
Q.  
0.  0* 

U.  
0 .  
1.08E+U04 
.1i3E+ 03 

1..0E+04 
L*13E+ud 
5.76L+U2 
9.V3t+U4

.310E+UL 
9. 88E+01 
2.23E+U3 
U.  
1.15E+03 
8.03E+Q5 
4.56E+01 
J.JJE+0Z2 
2. 99E+03 
0.  
0 1 
0.  
0, 
0.  

0.  
J.*91E+03 
0.  
0.  
0.  
9. 95E+02 
2. 26E+U2 
0, 
0.  
2.89E+02 
5*69Eto3 
i. 54E+0Z 
9.68E+O2 
I.IM+01 
2. 06E+01 
1.63E+02 
1. 35E+02 
1, 04E+03 
4. SIE+02 
U.  
0.  
U.  
U.  
U.  
U.  
U.  
2. 456+04 
4.24E+US 
1. 60L+34 
1. 42L00 U 
J. 9t*O2 
4 .140+U4

3.10E+01 
9.88E+0i 
a.  
0.  
U.  
O9 
0.  
0.  

0.  
0.  

04 
0.  
0* 
0.  a .  
0.  0* a.  
Q.  
Q.  
Oa..  
Q.  0.  

0.  
0.  
I.31E+02 
2.85E+02 
2.19E+00 
1.70E+00 
9.51E+01 
9.95E+ 01 
3.45E+U5 
8.47E+04 
0.  
U .  
0.  
0.  
0* 

0.  
0.  
U.  
0.  
0.  
0.  
U.  
0.

GI-LLI$0NE SKIN

3.10E+01 
9. 88E+0L 
0.  
0.  
2. 85E+02 
0.  
U.  

0* 

0* g.  
2.  

a.  
0.  
0.  
0.  0*.  

1.57E+03 
2. 24E+02 
1.69 E+02 
.3.6700t3 
5.9E+02 
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0.  
Q.  
0.  
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1. 44E+03S 7.52E+02 
0* 

U.  

0, 
0. .  
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2. 45L+U4

LUNG 
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Q. ' 
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0.  

0.  
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0.  

0.  
0.  
4. USE 404 
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2. 71L+05 
7 .18L+04 
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3.J6E+04 
0.  
U.  
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u .  
U.  
U.  
U. .  
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3. e5E+U5.
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0* 
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8.75EI103 
i11E+04 
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1*18E+04 
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4.J3EOJ 
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L.82E402 
2*52E+U2 
0.  
0.  
U.  
U.  
0.  
0.  
ulr 
3. UiE*02 
J.36E+UZ 
2.44L+02 
b.32+U 
J.7E+Jd 
2.J6E+U 4

0.  
U.  
0.  

43..  

0, 

0.  
U.  

a.  
0.  U .  0.  U.  

Qa.  
U.  
U.  
a.  
0.  
a.  
0.  
0.  
0.  
0.  
U.  
U.  
a.  
0.  
U.  
0.  

U.  
0.  
0.  
0.  
0*.  

U.  
a.  
0*.  
U.  

U.

TOIAL 800T 

.. IUE+UL 
9. 88E+0O 
1. 45E+03 
0.  
1.82E+02 
S.UGE+02 
b.00E+01 
4.20E+02 
1.J5E+0$ 

a.  
0.  
0* .  

0.  
U.  
O.  

1.71L+03 
2.52E+02 
1.766+05 
3.59E+02 
.74E+02 

1.22L+02 
1.*916+UL 
2.5eE+02 
1.72t+02 
L.8++02 
Z.27E+U2 
1.39E+03 
4*59t+02 
3.84L+U2 
4.54r.+01 

5. 9jr- + 0a 
1.31L+02 
U.  
0.  
0.  
0.  
U.  
0.  
0.  
2.11L+04 
J.i 2t+03 
1. 24E +0'+ 
1 . 4 Jr- +' 013 
4*42E+UL 
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3ASED ON I.

0 011L8179

DOSE FACTJRS FOR GASEOUS DISCHARGES 

CI/YR RELEASE OF EACH ISOTOPE ANO 4 VALUE OF UNITY FUR AfQv UEPLETED X/Q AND oELATLE DEPOSITION

PATHWAY - GROUND PLANE DEPOSITID4I

NUJLIUE.  

P - 2 

C---".  
P---32 
AR--41 
MN--54 
FE--59 
CO--58 
co--b 
ZN--b5 
KR-O8.H 
KR- 65M 
KR--85 
KR--d7 
KR--088 
KR--89 
KR--9U 
RU--66 
SR--839 
Sa--90 
Y -- -91 
ZR--95 
NU--95 

RU-106 
AG110M 
culiSH 
SN-i23 
SN-12b 
SU-124 

TEiZ7M 
I EI29M 
1--131 
I--'iJ 
AE-Ji 
XEi23H 
XE- J  
XLtd5M 
AE-139 

xi- I id 
CS-134 

GS-136 
l35-137 
UA-140 
CL- 14 L 
CE-144

AGE GROUP - ADULT

0 R G 4 N 0 0 5 E ( REN ) 
S----------------------------------------------------------

BONE

0.  
0, 

0.  
0.  
4.39E+07 
8*73E+06 
i.21E+07 
6.80E+08 
2.36E+U7 
0.  
os 0S.  

0.  
9.90E+03 
8.08E+02 
6*i6E-03 
2.86E+05 
6.87E+02 

.70E+05 
3.43E+04 
1.59E+07 
4.33E+Ob 
3.49E+U6U 
1.33L+07 
I.13E+08 
0.  
0.  
1.b4E+09 
1.90E+07 
7 .27E+ U7 
2.79L+04 
i.22L+U6 
2.73E+U 5 
3.92t+U4u 

0.  
0.  
U.  

8.b9E+01 
b . 01E+03 
2.22E+08 
4.73E+Ub6 
J. 27E+d 4 
5.JOE+ Ub 
4.3J 6+05 

3.59F+06

LIVER 

0.  
0.  
0.  
0.  
4 o 39E+07 
8 .73E+06 
i.21E+07 
6.80E+08 
2.36E+T  
as 
0* s Q.  
0* 
0.  
9.90E+03 
8.08E+02 
6 .16E-03 
Z B86-+05 
b. 87E+02 
I .70E+05 
3.43E+U4 
i.59E+o7 
4.JE+06 
3.49E+06 
i.JJE+07 
.13LO.08 

i.64E+U9 
I. 90E+07 
7. 27-+07 
2. 7 9E+0 4 
1.22E+US 
2. 73E+05 
J. 9ZE+U4 

U.  

U.  U.  

8.69L+01 
b 01E +0 3 
2.22t+08 
4. 73E 106 
S.27E40 
to .UE+06 
9.33E+05 
. 59L +06

THYROID KIDNEY

O.  

0* 
0,.  

4.39E+07 
8.TJE+06 
L.21E+07 
6.80E+08 
2.46E+UT 
0.  
0.  
0.  
0* 
9.90E+03 
8.00E+02 
6.16E-03
2.66E+05 
6.87E+02 
1.70E+05 
3.43E+04 
I.59E+UT 
4.3E+06 
3.49E+06 
1.33E+07 
L.i3E4.'2 
0.  
0.  
1.64E+09 
i.90E+07 
7.27E+OT 
2.79E+ 04 
.22E+06 

Z*7JE+05 
3.92E+ 04 
0.  
O*.  
0.  
0.  

0.  
8.b9E+01 
6.01E+03 
2.22:+0 8 
4*734+06 
3.27E+08 
5.JOE+06 
4.JJE+U5 
3.S99L+U

0.  
0.  
U.  
0.  
4*39E+UT 
8* 73E+06 
i. 21E+07 
6. 80E+08 
2. JSE+07 
0.  
0.  
0.  
0.  
9.90E+03 
8.08E2UZ 
6. IbE-03 
2. 83E+05 
6. 87E+02 
1. 70E+05 
3.43E+04.  
1. 5E+U 
4. 33E+06 
3.49E+06 
i. 33E4.07 
1. 3E+08 
a.  
0.  
1. 64E+09 
1.90E+07 
7.27E+UT 
2.79E+U'.  
i. 22E+06 
2. 73E+05 
J.92E+U4 
0.  
0.  
0.  
0.  
0.  
8. b9E+01 
6. OIr.+UJ 
2* 224+08 
2*736+06 
4*273 +08 

5. 3UE+oU 
4. 33Z+ 05 
3. 9L+Ub

LUNG

0.  
4*J,)E+07 
6.73EOS 
1*ZE+07 
6. dOE f08 
i.JbE4 I 
of 
0 * 

0.  
0 * 
9.90Ef403 
8.6E+02 
6.16E-UJ 
2.80oL+05 
6.87E+02 
1.70L+05 
3.43E+U4 
i.59E+U ? 
4 *33L+06 
J*949E+06 r 
I.33E+07 
I. IdE+U 6 
U.  
0.  
I. 64f009 
1.90E+07 
7. 27E +07 
2. 79E+04 
i.22L4+Ub 
2. 7E+05 
J * 92L+u4 
U.  
a.  
0.  
iJ.  U.  
0, 

4.69LE01 

z . ZZL.E4U8 
2. 22 +08 
4 . 7JLFU6 
.*27E+08 

1U . JU E+Db 
4.33L00> 
J.*99+06

GI-LLI

0.  

0 * 0*..  
4*39E4U? 
8*73E+06 
1,21E+07 
6.58E+08 

6.136E-403 
2.86E001 U.  0*.  

9.87E+0Z 
17E+05 2.86E+05 

1.59E+07 
4,33E+06 
3.49E+06 
1.3E+t07 
1.iJE+08 
0.  

1.b4E+09 
1*90EI07 
7.27E*UT 
2*79E+04 
1.ZZE+06 
2.73E+05 
J.92E U4 

0.  
Q.  

0.  

6.69E+o1 
&*UiE+03 
4.22E+00 
4.7dE.Ub 
J.270'U8 
5.JUE+U6 
4.JE4.$.J 
J.59E+U6

SKIN

0.  
0* 
0.  
0.  
5*14E+07 
103E+07 
I .41E+07 
800E*0ts 
2.71E907U 
0* 

.U.  
0* 

i *13E+ 04 
9.70E+02 
7 .29E-U4 
3.26E+ 05 
7*97E+02 
2.01E+05 
.3 86E#.04 

1 .86E-907 
5 . 09E+06 
'..07L+066 

4 .35E4' 
I .8JE+09 
2.194+.U7 
8 .21E+07 
3.09L4.04 
1.44E+U6 
J..ZLtUS 
4.77L+-4 
U.  
0.  
U.  
0.  
.0.  
I.Uit+02 
b.87k+UJ 
2.56+08 
5 .46EFU6 
JS . 81C. 4 U8 
6 .U2r+Uo 

E 4.12 US

0

IOTAL d3UY 

0.  
0.  
0* 
0* 
4*39E+07 
8.73E+06 
1.21L+07 
6. 80E+8 
Z*36+fT 

0.  
0.  
0.  
9090E+03 
8. 08E+U2 
6*1E-03 
2.86E+U 
6. 87L+02 
1.7UE+05 
.3*44E40'.  
L..3E+4UT 

4. JJE +.05 
3.49E+0 
i*33E+07 
1.13L+08 
U.  
0.  
1.4t+03 
L. 90:+.7 
7*27L+07 
2.79L+ 4 
i.2et*0s 
2*7J4+0: 

0.  
0.  
u.  
U.  

u. 69E+01 
b. Ult tUJ 
2.22L +08 
'. 7.) 4+06 

. 27E+08 
5 .JUL IF U3 
4. JJE tUS 
.. i9t U&0

0)

0 

* C') 

C) 

* 0

() 

C)

GI



BASEU ON 1

PATHWAY - FRESH FRUITS AND VEG6T43LES :AGE GRouP - ADULT

0 R G A N D 0 SE ( REN  

UONE LIVER THYROID KIDNEY I LUNG . GI-LeLI SKIN TOTAL iJUY
NUGLIDE 

H ---- 3 
C---If# 
P---32 
AR--4L 
HN--54 
FE--S9 
CO--5 8 
00--60 
ZN--b5 
KR-83H 
KR-8511 
KR--65 
KR--89 

AR--89 

Sk--90 
Y---91 
ZR--95 
NU--95 
RU-103 
RU- I.U6 
AGliOM 
CO~liM 
SN-I23 
SN-126 
Sb-I24 
SU-122 
TEI27M 
TE129M 
1--131 
1--133 
XE131M 
XE 33 
AE-133 
XEL35H 
XE-135 
XE-137 
AE-138 

CS-136 
CS-137 
DA-140 
CE-141 
CE-194

0.  
3.96E+03 
3.59E+07 
a.  
S.0 
4.13E+6Ub 

0.  
0.  
2.05E+06 
0.  
0.  

Q.  

09EU2 3.64E+03 I.M9tUZ 
U.o 
8.29E+07 
2.99E+U9 

3.69E+04 
9.U2Eto3 
1.52E+03 

4.72E+04 
9.46Eto5 
5.76E+04 
0.  
3. 15E-07 
2.96E+07 
7.00E+05 
1.OE+06 
3.05L+06 

3.32E+06 
I.23Et6 
3.37E+04 
0.  
0.  
0.  
J. LIE-04 

3.83E-03 

2.11E907 
1.05E+06 
2.95E+U7 
3.25E+06 

2.24E+03 
1.8Et05

6.80E+00 
7.94E+02 
Z.25E+06 

U.  
1.52E+06 
2.68Et0b 
2.13E+0 5 
7.53L+05 
6.49E+06 
0* 
* a 
U.  
2 93E-0 8 
5 .25E-0 I 
. .  

4 4.15E+06 
U.  0.  

.3. 01E+O 
d.46E+02 

0.  
5.35E0a* 
4,99EtoS 
5.27E-09 
5, 86E+05 

1'.7E+04 
2.o9E+05 
1.07E+06 
1.24E+06 
i. 77E+06 

5 .85Ett4 
0.  
0.  
a.  
4.03E-00+ 
3.54E-03 

.07E+01 
0.  
5o01E+07 

4.15E+06 
4.03L+07 
4.28E+03 

I .52Eta3 
6.54d+0%

6.80E+ut 
7,94EtO 
0.  
G.  
a.  

0.  
Q.  

as 0, 
0* 

go 
0.  

go 0* 

go 0..  

0* a.  
a.  

0, 

U.  

a. ' 
4.47E-09 
1.7 2Et05 
1.88&+03 
2.4SEtoS 
a*0ZEt05 
1.1SEtU6 
5.74EMtO8 
I.136t07 
0.  
0* 
0.  
U.  
U.  0* 
0 , 1 

go 
a.  0.* 0.  
0.  
Q.

--- a------

DOSE FACI)RS FU4 GASLOUS uISCHARGoS 
Cl/YR WELEASE UF EACH ISOTOPE AND 4 VALU. OF UNITY FU.4 Xi/, ULPL[Lu X/I4 AND WiLATLV4 UfPUOliuN

6. 80E+00 
7.946+02 

0* a.  
0, 
4. S2EtaS 0.  
0.  

0, 
0* 

0*.  

U.  

4*59Et03 
8. 39E+02 
1.40E+Q5 

1*83E+U6 
1. 05E+05 
3.95Et05 
0.  
a.  
0.  
3,16Eto6 
1.24E+07 
1*.38E07 
3. U3E+06 
1* 02E+05 
O.  
a.  

3. 86E-05 
1* 34 E-0 
3.656t0u 

i .63E+07 
2.31E06 
1.. .57EtU7 

.*JSIEto 0.  1. USE* us 
T*3 E+02 

3.94E+04

6.8UE+00 
7 .94E+U2 
0.  

7.45E+05 
a* 
0,.  
U.  
0.  

0.  

0.  a.  U* 
0* *.  a.  
a.  

U.  

U.  
a0, 
U.  
1. 55 05 

0.  
U.  

.i.17E-05 

5. .8E*06 

U.  
U*..

.Th

6*808+04 
7.94E+02 
4.JEoab 
a.  
4.bE+06 
d.86E+06 
4. 314+U 

4.WUS99to 6 
0* 
0.  

1.37E-09 
u, 
5.2E+02 
2.56E07 

7.aUEtQT 

210E+07 :L. i'.E +0 
5.13Et06 
5,5159E06 
6.12+7 1 
2.18+07 

6.4bE-07 
2. 91E *07 
2.21Etol 
9.46E+46 
1.39E+t7 
1.67+0z7 
4.66EtU5 
5.1'Et04 
0.  
0.  
0.  
c.4UE-0 6 
4927E-05 
2.l7E-1 I 

4*71E+05 
7.70E+05t 
2. I1E +u 7 
5.7dE+06 
5*JLE+01

b.bOE+uO 

1.39E+0* 
0.  

. 9ut+0j.  
1. UeL+05 
I. 76E +0 
1.b5E+.*0 
2. 99#tO 
0.  
a.  

I. 0Zr-us 
2. 78t-1 
1. u4E+02 
2. 6E 401 
I. 93r +ub 
2..S8E*O5 

.1. .,3 +us 1*96L+03 

Z.*04E+us* 
i. ZuL *0, 
3.1lttous 
i.*59E+04* 
7.?E-Us 
9. 25E+u 

3. 7E+0i 
5. 2g OSu 

1.79E t.0 
U.  
U.  

4.50 L-00 
1* SWE-03 
1* USE +OU 
U.  

lu U I 

.b4E+Ul 
2.14Et+ 
I 1, E 0 
d*4:pEt+ud

''S



6ASEU ON I
UOSE FACTJRk FOR C.QOUS 0ISCHARGES 

CL/YR RELEASE OF EACH LS'TOVE AND 4 VALUE OF UNLTY FOR X/%, ULPLLTED X/Q. ANJ RELAIIL u PuSI1luN

AGE GKOUP - AUULIPATHWAY - STOREO FRUITS AND VEGEf4tiLES

NUCLIDE 

C---14 
P --- 3z 
AR--'d.  

.4N--54 
FE--59 
CO--58 
0O--b U 
ZN--65 
KR-83M 
KR-85H 
KR--d0 
KR--7 
K--88 

KR--90 
R1--86 

Y---92.  
ZR--95 
Nb--95 
RU- 104.  
RU-iUb 
AGI10 M 
COtISM 
SN-ieJ 
SN-126 
S8-124 
SB-125 
TE127M 
TE12911 
I--131 
I--133 
XEL 3£ 
XE I 33M 
XE-13M 
A135M 
XE-135 
XE-147 

CS-136 
CS-id7 
0A-140U 
CE-141 
CE-1'44

0 R GAN D.0 SE NREM 
S- ------------------------------------------ --------------------

UONE

* 
*3.22E+04 

0.  
0.  
3.70E+06 

1.40E+07 
0.  
0.  

I3.O +0 :.  

2*42E+10 
1958Et05 
4.50E+04 
J.65E+03 

4*U2Et05 
0.

2.41E+06 
3.21E+06 

I.8E+07 
i.680t07 

.8L0Et06 
6.23Et04 
0.* 
0.  

*.uSE-04 
3.13L-02 

6.35E+01 

1.62E+08 
3.68E+05 

l.u8E+07 
5.17E+3 
1.11E+06

LIVEk 

5 9?E+0L 
6.45E+03 

* 05E+06 
O.  
It 08E+07 
8.79Et06 
9.72E+05 

5s,9E+06 
.46E+Q1 

0.  

. 38E-07 
0.o 

378Et06 
0, 
0* 3.*64Eto4 

09 
0.0 2.14'E+03 

3. 72E +05 
1.57E+06 
0.  
4, 79E+06 
6. 06E+04 
2. 55E+06 
5.87EtQ6 
3.03Et06 

0.  
U.  
0.  
U.* 
8.36E-04 
2 . 89E-02 
6.63Et01 
0.  
J. 86E+08 
1.45E+ 6 
J. ieb tC 6 
1.443tO 
3.50E+0J 
't. 63EtO5

THYKOID KIUNEY

5*47E+01 
6.45E+03 
0.  
U.  

0.  
0* 

0, 
0.  
0.  

0.  
09 
0.  
0.  0.  0.  

L.40Et0's 
7.76Et03 0.  8.Q8t& 
0.  

0.  
0.  1.4200t6 2.9iEt06 
2. 92E +07 
0.  
O.  

0* 
a.  0.  

0 
0.  

0, 0.  
0.

5.47E+01 

U.  

0.  
0* 
2.98OEt07 
0.  

0.  
0.  
0.  
* .  
U..  

* 0 
0.  
Q.  2.32E t 0 4 2.i2Et0 

6.8t4E+07 3.30E+07 1. 2E+06 

*. 0.  0* 0* .79E+07 6. SIE+ 0 

3*956+GL 

3*5E+08 
8.u7E+05 

1. 11E+06 4. b2tt8 

1*bE+03 
2.75Et95

LUNG

5*47E+01 
6.45E+03 
0.  

2,44E+06 
0.  U.  

0.  

0* 0* 
0.  of 

09 

0.  
0.  0.  

2.99E#06 
6.24E+04 
U* 
0.  
0.  
U.  
0.  

9.SJE- 0 5 
3.29E-03 

*79E +9V0 

1.11E+0 t 
*68L8+07 

0.  
0*

GI-LLI

5.47E*01 
b.45Et04 
1.88E+06 

2.90t+07 
1.976+01 
I.12Et13 
2.81E+07 
U .  
0* .  
0.  
Li1E-08 
o.  
2. lE+03 

2*UdEt06 
Z*FCEtol 7 w4bEtOS 

10.0Et07 

6.59E+07 6. UdEtO 138.7EO10 *1JOE*07 I.oIEt0 4 ,45tt13 

7.5E+07 
U .  
.5 SEt08 

.09E*07 
l.b2Et0U 
Z. D0E t 04 

0.  

U.  
0.  
i.96E-05 
o.75E-04 
l.biE+u0 
0.  
ooE+06 
i.65E+ 5 
b.Z8L+06 
1.#9E+U6 

3.15E+08

0.  

U.  

0* 0 
0.  
0.  J.  

U.  0.  0.  

0.  
0* 

0.  

0* 
0* 
0.  

U q 0*.  
0.  
0*.  
U.  
0*.  

* 0,.  
0.  

. * 

U.  0,.  
. .  
0*.  

U.  0.  
0.

SKIN TOTAL d0UY 

5.47E+01 
6. 45L++64 

U.  
?. u 7i + 06.  
3.35E+05 
2. 14ct+Oi 

1*42t6+07 
2.0 catr07 
U.  
0.  
a.  
8.27E-8 
U1.  
3. 76E+0 Z 

I. TE +u6 
*.6Uti+U 

4* 24t03 

9. 80E +0) 

0 - 4UL +0 

410 +O 

Z.uantus *U.~+ 3'4 
d. uaf.*Us 
4.. e7L +U5 

. 12E tu6 

0.  
U.  

I.21E a 
5. bEt0 
3.  

. 16L+08 
1. 04E +U5 
e. 14L #U6 

7. 2 +U4 
3.90E+02 
>*.95tt04



e.

U1/18/79

3ASAU ON I
0OSE FAUTRS FOI GASEOUS UISCHARGES 

CI/YR RELLASE OF EAGH ISOOPE AND 4 VALUE OF UNITY FUR X/Qs UEPLETED X/Q ANU IELATIVE DEPOSITIUN

PATHWAY - MEAT (GUNTAMINATED FU43E) AGE GROUP - ADULT

0 R G 4 N 0 0 SE ( MREM ) 
------------------------------------------ --------------------------------------------------------

LIVER

NU LIDE 

H--- -.3 
C---14 
P---J2 
AR--41 
MN--54 
FE--59 
C0--5 8 
CO--60 
ZN--65 
KR-83M1 
KR-65H 
KR--85 
KR--87 
KR-- 88 
KK--89 
KR--90 
R--86 
SR--89 
SR--90 
Y---91 
LR--95 
NU--95 
RU-103 
RU-iOb 
AG110M 
CO151M 
SN- 124 
SN-126 
SBi24 
S3-1z5 
TE2IM 
1 l129 
1--1l1 
I--d3 
XEiLiM 
AE1 33M 
XE-1d4 
XEL35M 
XE-145 
AE-id7 
XL-1l 38 
us- 1.4 
LS-146 

s- 147 
uA-14J 
GE-11 4 
r n 1 4

THYROID KlDNEY

0.  
I. 06E+0 4 
1.36E+U8 
0.  
0.  
6.77E+06 
U.  
0.  
9.56E+06 
0.  
0.  
0.  
0.  
0.  
3.35E+02 
1.12E+ 01 
0.  
7.63E+06 
3.u8+08 
2. 83E+04 
8.79E+04 
5.96E+04 
2.73E+106 
6.68E+U7 
I*b6E+05 
0.  
0.  
4. JiE+U 8 
4.94E+U5 
5 .27L+06 
J. 28E+U7 
.. 28E+07 
1.57E+U5 
6.LE-UJ 
0.  
U.  
U.  
7.59E-05 
2.b2E-03 
5.57E+0 
0.  
1 .54*L+ U7 
4. J4L+U 5 
2e.U9L+U7 
8.i5E+U5 
3.b7L+ J 
3. 4?+U4

b . 99E+00 
Z . 12L+03 
6.50Eo5 
0.  
2.17E+ 5 
1 .61E+07 
4 .50E+05 
I * 77E+06 
3.04E+07 
0.  
0, 
0.  
1.14E-07 
U.  
U.  
3.  
1 .5E+07 
U.  
U.  0* 

J.580E+07 

3 .31E+04 
U.  
3.  
I .54L+05 
J.*80E+04 
0.  
8.SSE-06 
9.42E+U3 
1. 72E+06 
1.15E+UT 
1.20L+07 
2* 2500 U 
1. 13E-0 Z 
0* 
0* 
0.  
7.O1E-05 
2.42L-03 
7.oE+tU 
U.  
J. 65E+UT 
1 #.JeL+Uo 
2 . U *8+07 
1 . ZEfUJ 
2 .4dL6+ 
I . '4dE+U

LUNG

6.99E+00 
2.12E+03 
U.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
u.  
0.  
U.  
0.  
U.  
0.  
0.  
U.  
0.  
0*.  
U.  
0.  

0.  
U.  U.  

2.51E+06 
L.19E+d 
1.42E+06 
8.b4L+0b 
1.11E+07 
7.34 +07 
2.17E+Qu 
0.  
0.  

U.  
0* 
0 .  
U.  
u.  
U.  
U.  
U.  
U,.  

,. .

GI-LL1 SKIN

6.99E+00 
2.12E+03 
0.  
U.  
6.46E+0'4 
0.  
0.  
0.  
2.03E407 
0* 
0.  
U.  
0.  
0.  
0.  
0.  
U.  
0.  
0*.  
0*.  
4, 64E+4 
3. 28 E+ 04 
1. U4E+07 
1.29E+08 
3. 02E+05 
J. UE+ 04 
0, 
0.  
U.  
1. 92+0f 
1. 33L+08 
I. 34+08 
J. 5 E+Ui 
i. 97E-U2 
U.  
0.  
0.  
2. 66E-0i 
9. 17E-U's 
2. 59E+00 
0.  
1. 19Ef+7 
7..33E+5U 
9.73E+ub 
J. 40ibe 
1. 19+U2 
8.45ml0u3

b.99E+00 

0.  
0.  

4.46E+06 
0.  
0.  
U.  
Q.  
0.  
0.  
a.  
3.  

0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
U.  
0.  

U.  
U.  
0.  
1.47E+US 
J.83E+u5 
5.813E+97 
0.  

U.  
U.  
V.  

0.  
7.961.-U6 

0.58E-01b 

hd6eiL+02 
U.  
i . J~ -r

BONE

6.99E+00 
2.i2E+04 
1.53E+07 
0.  
6.65E+05 
5.JOE*O07 
9.1Ui+06 
3. 3LE *07 
1.91E+07 
0.  
0.  
0*0 
5.3ZE-49 
a.  
5*36E+01 
i.JOE+OU 
2.b5E+06 
1.22E+06 
3.58L+U7 
1.56L+07 
1.85E+08 
2.01E+08 
3.19L+6 
4*JJE+09 
6.27E+ul 
l.b0E+U6 
0.  
1.44E'0 8 
1.40E+07 
2.37E+07 
1.49E+U8 
1*61E+08 
5*92+04 
9.94E-03 
U.  
0.  
U.  
Ib4E-6Ub 
5.b6E-05 
1.47E-01.  
0.  
6.39t+05 

1.50L#05 

5. 5 IL +U5 
1.9>E+06 
9.47E+45 
I. 1:h+7 U

TOTAL OUY 

6.99E+00 
Z.ileE+04i 
5.25E+Ub 
0.  
4. iSE +O** 
6. 12EfO5 
1. OIL +06 
3.89L+06 
1.37+o07 
0.  
0, 
0.  
3.95E-08 
0.  
9*59E+U0 
2.74E+UO 
6. 2idr+05 
2.18E+05 
l.9 4E+07 
7*58L+U2 
1.91E+04 

* JUE +0'.  
I- 18E 'U5 
8. 46L+05 
9.14L+04 
1. 2eE +Uj 
U.  
1.24E+07 
1*9E+05 
7.44L+05 
4. u5L#*85 
.USE+US 

5.09L+06 S* 29c. 02 8 

U.  
U.  
U.  
3.12r--03 
I. 00-03 
4*99E00 
UI.  

e.99L+UT 
9.5U.+05 
1.d8+L7 

1. i3L 3 $1 
1.4 3L*0.3

C.

C

r



..................................-

0 
UL/18i'79

DOSE FACT)RS FOR GASEOUS DISCHARGES 
CI/YR RELEASE OF EACH ISOTOPE AND A VALUE OF UNITY FOR X/Qa, UEPLETED X/Q AND RELATlVt OkPUSITION

PATHWAY - MEAT (CONTAMILNATED .FEE3) AGE GROUP - ADULT

0 R G A N 0 SE M MREN 
-------------------------------------------------------- 

-----------------------BONE LIVER THYROID KIDNEY LUNG GI-LLI . SKIN TOTAL 800Y

NUCLIDE 

H----3 
0---14 + 

AR--2.  
MN--54 
FE-59 

00O--58 
CO--60 

. LN--65 
KR-83H 
KR- 85 H 
KR--85 
KR--87 
KR--90 
KR-U9 
KR,-- 9 
RB--U 6 
SR--89 
SR--90 

LR-*95 
N3--95 
RU- 103 
RU-lu6 
AGLiOM 
CD115M 

SN-126P 
Sd-124 
51-125 
TEi2711 
TL129M 
1--13 1 
1--133 
XEL31M 
A 13dM 
XE-133 
XELJSH 
XE-135 
AE-131 
XE-138 
CS-1J44 
CS- 13 

tJA-14 0 
GL -41

0.  
i.06E+04 
7 .19E+05 
0.  
Q* 
7.25E+05 
0* 
0.  
3.56E+06 

0.  
0* 
U.  
0.  
U.  
4.22E+01 
5.55E+00 
0.  
9*bLE+05 
L.53EfU8 
4. 27E4 03 

?.72E+04 
4.23E+03 
2.46E+05 
2.65E+U7 
6 .32E+04 
0.  
0.  
2.01E+U8 
7.64E+U'.  
4.95E+06 
9.83E+U6 
2. J6E+U6 
2.50E+U.  
0.  
U.  
0.  
0.  
3.83E-05 
1.JZE-0J 
2.58E+00 
a.  
6.95E+06 
1.08E+03 
1.01+0u7 
e*44E*03 

2.26L+.U1 
I.di+Ut.

6. 89E+00 
2.12E+03 
4s 51E+04 

8.2 OE+01 
1.72E+05 
8*20E+04 
#009E+05 

12JE+07 
a.* 
U*.  
0* 
7.79E-08 
0.  
U* 
0.  
1,94Ei05 
0.  
0*9 

U .  
Z 925L+03 0.  

5 9 85E f4 
. * 9E+03 

4 . OOE+06 

I .71E+06 
J.44E#05 
6. 89E f-05 
3 .7Uu 7U 
0 .  
U.  
U .  
0.  
3.54E-05 
1.Z2E-UJ 
JobbE+Uo 

U.  
I .56E+01 
41,7k+UJ 

1.30E+07 
.u U + 

1.53+01 
5. elL+j4

6.09E+00 
2.12E+03 
U.  
0* 
a.  
ow 0* 
00 a.  

0* 

U.  0.  0.  

U.  0.  0.  

0.  
0.  a* 0*.  

1.17Ee06 
1.85E+02 
i.4Z.Ei406 
2.59E+06 
8.20L+05 
I .21E +0' 
U.0 
0.  
0* 
0.  
0.  
a.  
u .  
0.  
o..  
a.  
U .  

0.  
u .

BASED ON I

6. 69E+00 
2.12E+03 
0.  
a.  
2.44.E+04 
0.  
0.  
0.  
8. 20E+05 

Q.  
U.  
0.  

0.  

I* 4E0 0.* 
0*.  

2.33E+03 
9.38E+05 
5.12E+07 
1. 15E+05 
3. ilEtg0 

0*.  
0.  

1. 92E+07 
3. 98E+07 
9. 93E+US 
6* -SJE+01 
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I.JO'.4U5 
J.IUE+Of+ 
1. 7i E + 04 
e.03E+U4 
J.JE+0'4 
4.83L+06 
1. 24L+05 
0.  
g.  
0.  
7.90E-04 
e.7JE-02 
1.k7E+U2 
6*9bOu 
7.7L1+08 
b.8E+07 
'.ILk+ud 
b. 54L i-U3 
S*i e4uu 

J.25+ua

c

I'.

C,



DOSE FACT3RS FOR GASEOUS DISCHAR;ES 
8ASED ON I C/YR RELEASE OF EACH ISOTOPE AND 4 VALUE OF UNITY FOR XfQ, DEPLETE

PATHWAY - GOATS MILK (CONTAMINATE) FEED)

D X/Q ANU itELATIVE DJPUSITION

AGE GROUP - ADULT

0 R GA N D 0 SE ( MRE M.) 
-- -- - -- - ------ ** ***********-- --- --- -- --- --- --- --- --- --- -

THYROID KIDNEY

NUCLIDE 

P ---14 

AR--Li 
MN--54.  
FE--59 

C--50 
CO--b U 
ZN--65 
KR-83M 
KR-85M 
KR--?35 
KR--87 
KR**U6 
KR--89 
KR--9U 
RS--86 
SR--l 9 
SR--90 
Y---91 
ZR--95 
N1--95 
RU-1U .  
RU-1 Ub 
AGii 0M 
GUt15H M 
SN- id3 
SN-12b 
S6-124 
SB-125 
TIZ7M 
TEL129H 
I--131 
I--14J 
XELS3M 
XEI 313M 
AE- 133 
Xi35M 
XE-1.5 
XE-L37 
AL-138 
CS-134 
Cs-1 b 
CS-13T 
UA-14U 
(E- 141 
UE-14 

0.  
1.i5E+04 

3.40E+06 
0.  
0.  
1.08E+03 
0.  
0.  
1.80E+06 
Q.  
0.  
0.  
0.  
0.  
4.35E+02 
4.S9E+Oi 
0.  
9.90E+06 
1.21E+09 
3.95E+UU 
6.60E+01 
i.88E+Ut 
e.91E-01 
2.JL+01 
b.62L+04 

0.  
0.  
2.15E+US 
1.21E+04 
5.61E+04 
4.91E+04 
1.55E+U4 
9.68E+02 
0.  
0.  
0.  
U.  
9*72E-04 
J.JSE-fje 

b.duLE+UL 
U* 
i.b9E+4 8 
7.76E+U4 
2.9bE+U8 
2.97.+U2 
5. 79E *1 
2.,1L+uJ

LUNG

S.31E+1 
2.JE+03 
? 13E+05 
0.  
9. 05E+03 
2 .56E+9J 
2.o58E+03 
Z.12E+Q4 
5*70E+06 
0.  
Q.  
0.  
Z*55E-0 8 
i.  

0.  

of 3 .1IE+05 0.  

0 .  

6 . J. E +0 4. 66iE+01 0.  U.  
6 .12E+04 e 
4 .1.1E+02 
Q.  
4 .26E+0'+ 
2 . 2 9E +0 2 
9 .33E+UJ 

1 I.72L+04 
S 82E+UJ 
1 39L+03 

0.  
0* 
U.  
0* 
8 *9L-04 
4. .10U2 
9 .2 9E+01 

* 4 
4,03i.+00 

J U bL +US 
3.4 9E+U8 
3. 7JE-0 I 
9 *92+0 Z 
9 .23E+02

GI-LLI SKIN

3,JiE+gi 
2.31E+03 
0.  

0.  
0* 
0* 

0.  
a.  
0.  
0.  
U.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  

g.  0*.  

U.  
1 .25E+04 
2.93E+01 
7.48E+03 

1.29E+04 
5 .42E+03 
4*54E+05 
U.  
0.  
0.  
0.  
U.  
0.  

0.  
U.  
U. .  

0.  

0 U

3. 31E+01 
2. iE+03 
0*.  
0* 
Z. 69E+03 
0, 
U.  
0Do 

3. 8E+06 
0* 
0.  
0* 
O*f 
Go 
0* 
0 
g*o 
0* 
0* 
0.  
3.62E+01 
i. 0E+01 

idiE+00 
4*49E+io 
1. 20E+05 
J. 26E+02 
0.  
0.  
0.  
1.01E+05 
i* 99E+U5 
b. 49E+U' 

2. 31E+03 
a.  
0.  
0.  
0.  
J.*40E-04 
1. 17L-02 
J. lb+UL 
U.  
1. JLE+08 
1. 74EFUS 
1. 19E+ ud 
1. 27E-01 

1. 2L+UU 
. 46E+ 02

BONE

J.JiE+01 
2.31E403 
0.  
U.  
I.  
7.093E4U2 

i.  
0* 

0* 

U.  
U.  
0*.  

Q.  

0.  
U.  
0.  
0.  
U.  
U.  
0.  
U.  
1.iS£E+4  
9.416+UJ 
3.27E+06b 
U.  
U.  
0.  
0.  
U.  
0.  
0 .  
1. 05*04 U .  

e1.R-UL 0*.  

U.  
0.

LIVER

J.JiEI01i 
2.3iEG03 
3.83E05 
Q.  
2.77E+04 
8.43E+03 
5.23E+04 
3*9bE+05 
3.59E+06 
'06 
U.  
ai.  
i*20E-09 

0* 
6.95EG01 
S*88E-0i 
2.58E+04 
i*SSE+06 
i.62E+U7 

2.diE+05 
6.34L+0.4 
J.4UE+01 
I.50E+UJ 
2.50E+07 

1.74EIO0 
0.  

.14E406 

3.43E+05 
3.76TEUS 
Z.23Eiu5 
7.616tU4 
3.b5E+02 

U.  
0* 
U.  
U .  
2.10E-05 
7. 24E-U'.  
i.79L+U U 

0.  
7*vqE+06 
J.48E+U4 

6..JUL+U
2 

(.* 7EGUS

TOTAL BODY 

J.JiE+0i 
2.31E+U5 
i.JE+U5 

0* 

i.73E+03 
9.72E+02 
i*78.+03 
4*.b5E+4'.  
2.58E 06 
D* 
0.  
0.  
8.88E-09 
0.  

1.25L+01 
1.07+01L 
6.lE+0t 
2.84L+0 

e,95E+08 
i.U6L-U1 

1.4 4* e 01 
4.10r000 
1.2b-01 

2 . 94E +00 
3* 64E + 04 
1.JiE+OL 

U.  
b.74E+0's 
4. 79E403 
9. bit+U3 
b. de+U3 

2.47LT+U3 
7. 93LIU2 
0.  
U.  
U.  
0.  
,J. 99L-U'+ 
L. JdE-U2 

b . 1L +UI 
U.  
J.uE+U 

e. iUE+U03 
de#9E+08 

L .9bE +UL 
4.44Lu

. .19te+Uc



SASED ON I

01/1.8/79 

UOSE FAcr3RS FU SAS.OUS UISCHARGES 
CI/YR RELEASE OF EAUH ISOtOPE.AND 4 VALUE OF UNITY FOR X/t, UEPLETEU X/Q AND RELATIVE OtPUITION

PATHWAY - INHALATION

0

AGE GRUUP - IEENAGER

UR G 4 N U 0 S E ( MREMI 
-------------------- ----------- ----.-------------------------------------------------------

THYROID KIDNEY

NUGLIDE 

C --- 14 
P---Je 
AR--di 
MN--54 
FE--59 
CU--5 8 
cu--60 
IN--b5 
KR-8JM 
KR-85M 
KR--85 
KR--a7 
KR--88 
KR--89 
KR-*90 
R--86 
SR--89 
SR--9u 
Y---91I 
ZR--95 
NU--95 
RU-10.J 
RU-106 
AG.10M 
CULiSH 
SN-123 
SN-12S 
SL)-124 

TE127M 
TEL 2911 
1--113L 
1--13 
XE1d1M1 
ALiJJ  
XE- 1S3 
XE135M 
XE-145 
AL-137 

US-I144 
05143 

1S-IJ7 
bA-14U 
CE-141 
CL- Lee!+

0.  
9.15E+01 
2 . 67L+ 04 
0* 
U.  
2.JSE+UZ 
U .  
0.  
6.55E+02 
0.  
U.  
a.  
0.  
0* 

a.  

7.83E+02 
2.39E+05 
I. L+Ck3 
2 .200.02 
2.75E+01 

.SOE+UU 
1.70E+U2 
2.18E+02 
0.  
5.64E+02 
2.56E+U4 
6..JLE+02 
I.S4E+0J 
2.56E+02 
2.41E+UL 
6*61E+02 
2.49E+02 
0*.  

a.  0.  0.  
0.  

9.77k+3 
7.91E+02 
I.JUL+UC.  
I.UTE+UZ 
4.59L+01 
0.47L+3 3

LUNG

i.7iE+Ui 
9.15L+01 
1.56E+03 
C o 
d. UiE+02 
5.bE'05 
3*56E+00 

2 * U9E+03 
0a 
Q.  

0 .  
a.  
0* 
Li.  
2.73E+03 
U.  
a.  
0.  
7. 34E+01 
i.67E+01 
0.  
0.  

. 02E+2UZ 
.398E+0J 
I. 24E+01 
b. 76E+UZ 
1.19E+01 
1.44E+01.  
1.14LE+02 
.I .14f0 
9.54E+UZ 

0* 
U* 
U*.  

0.  

U.  
U.  U.  
2.23F+04 
2 . 9bEt+03 
I .b7+04 
9.60E-02 
3.7 U i 0 + 1 
Is.4!E+Oj

GI-LLI . SKIN

1.710,01 
9.15E+Ui 
0 * 
a.  

a.  
0.  
0.  
0.  
0.  a..  
0* 
0.  

0* a.  
0.  
0.  
0.  
0.  
0.  
U0* 0.  0 

0.  U.  a.  0.  
0.  
U.  
9.95E-00 
1 .99E+02 
1.53E+00 
1.19E+00 
6.b5E+Q1L 
7.89+00 
2 .81E+05 
S.15+E+ 0 

U.  
U.  
0.  
0.  
0.  
u.  
U.  
I.  

U.  
U.  

U.  
U.

2. iTE+0i 
.6.91E+01 
0.  
0.  
1. 99E+02 
U.  
0a 
0.  
1,- 3E+03 
0.  
0.  
0.  
0.  
0.  
U.  
0.  
0.  
0* 

1.DE+03 
1.56E+ 02 
1. 18E+02 
2.70E+0J 
3. 98E+U2 
J. Z0E+US 
0.  
0.  
0.  
0.  
9.25E*02 
7.39t+U2 
1.24E+03 
5. 25E+02 
U.  
a.  
0.  
U.  
U.  

0.  
S. 82E+03 
1. 7JE+UJ 
4. 50t+03 
3. J8E-0 
1. ZTE+02 
1. l1t+ 4

TOTAL 80UY

I.71Et01 
L.15E+01 

U.  

2.83E+04 
2.05E+04 
2 .776+04 
I. 7JEf05 
I.76E+04 
0.  
0.  

Of 

U.  
5. 06E+04 
3.35E+05 
5. 77E+04 
5.16TE+04 5 e 18E+Ui# 
1.45E+04 
1.52E+04 
J.J2L+U5 
9.38E+04 
2.85E+U4 
7.91E+04 
I. 89E+U5 
5.0aIE+04 
'4.45 E-04 
1.94E+U4 
4 . IGU 4 
U* 
0.  
U.  
U.  
a.  
0.  

U.  
I.  
2. iEU 

2. 4Jl+Q2 

4.09It*U4 
u186+0' 
2. . +05

bONE LIVER

111E+01 
9.15E+O1 

1.75E +03 
0* 
1.56E -03 
J.80E+QJ 
I.92E+04 
4. 76E +03 
1.U8E+03 

09, 0.  U*.  
Q.  

0* 
3.36E+02 
7.ISEUJ 
1. 46E -04 
7.55E403 
2.69E+03 
1*78E03 
1.91E+03 
1.86+ 04 
6.11E+03 
7.76EI-04 
6.32E+03 
2*57+03 
8*22E+03 
2.U04E+US 
3.02E+0J 
7.76L43 
1.21E+U2 
2*U2E+UM 
U.  
0 o 
0.  
U.  
UI 
U.  
U .  
i*81E+402 
2.3 66+ 2 

*55L*U2 

4 *i9t +02 
d.JUE+UJ 
1.7 UE Iu4

0* 

0.  
* 0 U.  U.  

0.  U* 
0* 
ga 

0* 0 0.  0.  0.  a.  

0* U.  

0* 0.  0.  
0.  

0* 

0* 

U.  0* 
U.  
U.  
U.  
0*.  

0.  
a.  
Q.  
0,.  

U.  
U.  
U.  

0.  
U.  
U.

1.-71+01 
9.15E+UL 
1.0IE+03 
a.  
1. 27E+02 
2. 14t+02 
4. 74E+00 
3 JJEOL-0 
9.41+02 
0.  

a, 
U.  
0.  
0, 
0.  
1.19E+03 
e . E+Ui 
1. 46 +0'4 
2. 91E+01 
5. IJL+01 
9. JiE fUO 
1. 48L+UO 
2. 14E+01 
1. 20L02 
1.i 9E+02 
I. 86E +0 1 
9. 7UL+02 
2. 51E*02 
2. 69LU2 
3. 17E +0 
3. 68L-000 
5.b9L+U2 
1. 86+02 
0.  
g, 
Q.  
L.  
0.  
g.  
U.  
1. +UE +U 
e. 2,R +04 
.b.1j3+UJ 
6. 91 tUO 
* J9 +00 

'4,tL+Ue

(

t. .

0



1./ 

01/18/79

6ASEU ON 1
DOSE FACT3RS FOI GASEOUS OISCHARGES 

CI/YR RELEASE OF EACH ISOTOPE AND 4 VALUE OF UNITY FOR X/Q, DEPLEFEU X/Q AND RELATIVE DEPOSITION

PATHwAY - GROUND PLANE UEPOSIT104 AGE GROUP - TEENAGER

0 R G 4 N D 0 SE IHREH)

THYROID KIDNEY LUNG GI-LLI SKIN TOTAL DOUY

NULIDE 

H-----J 
C --- ik 
P-32 
AR--4i 
MN--5 4 
FE--59 
00--513 
00--60 
ZN--65 
KR- 83 
KR -85M 
KR--85 
KR--87 
KR--88 
KR--89 
KR--90 
RU--86 
SR--89 
SR--9U 

*---91 
ZR--95 
NU--95 
RU-iU3 
RU-10 6 
AGliUM 
U115M 

SN-13 
SN -2 
SU-124 
SU-125 
TEI27M 
TC129M 
I--iJL 
1--133 
XELJIM 
AEl133M1 
XF-133 
XElM 15 
XE-135 
AE-17 
XE-138 
CS- 1.4 

CS-137 
UA-14U 
CE-141

0.  
0.  
0.  
0.  
4.39E+07 
8.73E+06 
i.21E+07 
6.UUE+00 
2.3bE+U7 
0.  
0.  

U.  
9.90E+03 
6.08E+02 
b.16E-03 
2.8bE+U5 
6.07E+02 
I.70E+U5 
3.43L+04 
L.59E+Q7 
4.33E+06 
3.49E+ub 
1.33E+07 
1.13L+U6 
U.  
0.  
1.64E+09 
2.90E+07 
7.27E+07 
2.79kfU4 
1.22E+06 
2.73E+05 
3.92E+U4 
U.  
0.  
U.  
0.  
0.  
8.b9E+ U1 
6.Uit+03 
e.z2E+08 
4 .73 .+ Ub 
.3.27t+u8 
5. JUILUb 

.S' J C, + IJ)

BONE

0.  
0.  
U.  
U.  
4.39E+07 
8.713E+06 
1.21E+07 
6*00E+08 
2.36E+07 
0.  
U.  

0.  
9.90E+03 
8. O8E+02 
6.16E-03 
2 . 86E+05 
6.87E+02 
1.70E+US 
J.43E+04 
S1.59L+07 

4. 33E+06 
3.49E+UEP 
I. 33E+07 
.13L+08 

0.  
0.  
1.64E+09 
1. 9UEf07 
7.21E+U[ 
2.79E +U't 
1.22SEf U 
Z .73E+05 
3.92E+04 
0, 
U.  
U.  
a.  
U.  
U . b9E +UL 

* U 1L+03 

4.7 JE+Uo 
4.e7E+08 

4 .3S+Ui 
.3. 13L+U.i

LIVER

0.  
0.  
U.  
0.  
4.39E+0? 
6.73E+06 
1.21E+0T 
6.80E+Q8 
2.36E+01, 
0.  U.  

0.  
0.  
9.90E+03 
8.08E+02 
&.16E-03 
2 .86E+Q5 
6.87E+02 

3.43E+04 
1.59E+07 
4.33E+06 
3.49E+06 
L.33E+07 
1.13E+05 
0.  
U.  
i.64E+09 
1.90E+07 
7 .27E+UT 
2.79E+04 
1.2 E+06 
2,74E+05 
3 .92E+04 
U.  
U.  
U.  
0.  
U.  
8.b9E+UI 
5.*OlE +03 
2.22E+008 

J.27E IU8 
2.JUE+6 

3 .59E fO

0. U. 0* 0. U.  
. U. . 0. 0. 0.  

0* 0* 0. 0* 0.  

0* 0. 0. U. ..  
4.39E+07. 4.J9E+07 4.39E007 5.14E+07 4.J9E+Or 
8.73E+06 .73E+06 8.13E+06 i.4lij+u7 8973L+06 
i.2LE+U 1.210E07 1.2IE+0U L.416+07 1.21E+0T 
6.80E+08 6.80Eto8 6.80ES'08 O.000L08 6.80E+48 
2.35E+rUT. 2*6E+07 .! -36E+07 2.71E+ul 2136E+7O 
.0. . . . o. 0. a.  
0. 0. 0* O. U.  

0. 0. 0 0. 0.  
9.90E+03 9.90E+03 9.90E03 I..13E+ 04 9.90E+03 
8.08E+02 8. 0800 8*06E+02 9*70E+42 d.08E+U2 
6.ibE-03 6.i6E-OJ 6.16E*03 I.29E-UJ 6.16E-01 
2*86E+05 e.8bE+05 2.86E+05 3.26E+05 2.8bE+05 
6. 87E+02 6 .137E02 6.87E+U? 7 .97E+02 b. 87+02 
1*0E+05 1.7UE+05 1.104E05 Z.01E+0 1.7UE+U 
3.43Ef04 J.4JE+U4 J.43E+04 J.8oEE+04 3.43E*04 
1.59E+U7 1.59E+07 1.59EfUF 1. *86E+U7 1.594+07 
4.33E+06 4.33L+06 4.3E+05 5. 09E+b 4.3JE+05 
3.49E6+05 3.49EfUb 4.49E+U6 4.07E+U6 3.49c.+U5 
1.33E+07 I.33E+07 1.33Ef07 1.59E+07 1.33E+07 
i.13E+08 1.140-U8 1.L3L+08 j1.32E+US i.13L+08 
0. 0. U. 0. 0.  
U. U. 0U. 4.35L+014 U.  
I.b4E"09 L.64Ef09 1.64E+09 i.8JE+U9 L.b4E+U9 
1.90E+07 1. 90E+UT 1.9UE007 2.19E+u7 1.90k+07 
7. 27t*+07 7.27E+UT 7.27E*UT 6.21El+uT 7.27E+07 
2.79EO 4  Z.793.+04 2.79E+U0 3.09r+U4 Z.7E +01 
1.22Ef06 1.22EtO6 1.22E+U6 i.43E006 1.22EiU6 
2.73E+U5 2.7Jt05 Z.13E+05 3*JiLE+US i.73tf00 
J.92E+04 J.9ZE+04 3.92E+04 4.71E+04 3.9eE+0# 
0. 0. 0. 0* 0.  
0. U. 0. a. 0.  
U. U. U. 0 0 
Q. U. U. U. Q.  
U. U. 0. U. U.  
8.69E+01 8.69001U± 8*69E+Ui 1.O1E+02 U.b9E +01 
6.U1E+03 b.Ultdu b..0E+UJ b.8710J 6.01E+Us 
2. 2E+08 e .n u e~ud 4a E+UO e .54L+g6 -222*08 
4.7.3t+6 4.73L+ub 4.7Jt.1Ub !?.bL+Ub 4.73t +5 
J. 27E7+0 .. e3,8tEd i-ElE~ u d 4J .3. 27. +U8 

S.JUE+ Ub ,.SJUL 06 .Jt+Ub b.Ue4+04 )'OE +06 
4.JJL+U2 it.JJL*U5 4J3L +V 48ddE+V v.t+U ti
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dASED ON I

01/18f79

DOSE FACFJRS FOR GASEOUS DISCHARGES 
CI/YR RELEASE OF EACH LSOTOPE AND % VALUE OF UNITY FOR X/Q, UEPLETED X/Q AND RELAtIVE UEPOSITION

PATHWAY - FRESH FRULTS AND VEGET48LES AGE GROUP - TEENAGER

0 R G A N D 0 SE M R E H I

THYROID KIDNEY

NU;LIDE 

H----3 
C---it 
P---32 
AR--41 
HiN--5 .  
FE--59 
C0--5 8 
0O--b 
LN--b5 
KR-8M 
KR- 85M 
KR--a5 
KR--87 
KR--88 
KR--89 
KR--9U 
Xb--86 
SR--69 
SR--90 
Y---91 
ZR--95 
NB--95 
RU-iU3 
RU-1U6 
AGIlUM 
CO1L5H 
SN-123 
SN-126 
S8-IZ4 
58-125 
TEL27H 
TEL29H 
1--131 
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0.  
U.  
U.  
U.  

U.

6.6b3E+01 
7. 82E +03 
0.  
Q.  
3. 91E+06 
0.  
Q.  

J*61E 07 

0* 
0*.  
0* 0.  

0 * 0.  0.  
a.  a.  a.  

0*.  
2. 8tE+06 
2.57E+03 
6*39E+05 
i.61E+07 
8* 85E+05 
1. 5iE+ub 
0.  
0.  
0.  
.38E+U? 
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5.6Efto2 
1. 97E+UJ 
4. 3JE4.+U2

LIVER

5.25E+Ui 
1*04E+04 
0.  
O.  
0.  

- 2.96E+06 
0* 
0* 
a.  
U.  
0* 
0*.  
U.  

4*60E+00 
0.  
0.  
i.27E+08 a.  
0.  
U.  
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0.  
0 a 
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A E-I-S5 

XL-1 3 7 CS-ist US-137 
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1.66E+03 
go 
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0.  0.  

U.  0.  

0* 0.  

U.  
0.  
U.  
0.  
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0.  
U.  

4.61E-08 
a.  

0.  
* .5E+05 

0.  

0, 9.90E+03 I 75E+U3 

a.  0.  3.45E+01+ .3ZE*03 

2. 36E+06 
8.51E+02 
I.42L060 
2.04E+06 
7 .51E+05 

U.  
0* U.  

2. 09F--05 
7 .2i6-U.  
e. d66+UU 
U .  
I . 21L+07 
k * 5ZE+.1.  
I . U7L+07.  

1. 41 +UL 
'.*9 t t.+U

LUNG

3.22E+00 
1.66E+03 
0.  
0, 
0.  
0.  

a.  
0* O 

*.  
0, 0* 
0U 
0.  
0.  

a.  
0.  
0.  

09 

O* 0.  
0.  
0.  
0.  0.  

6.93E+05 
1.U9E+02 
i.12E+0 
1.55E+06 
8.496+05 
6.*JZE+03 
0.  
U.  
U.  
0.  
0.  
0.  

U. .  

* 
0.

. 4.07E+ 00 
1*25E+4 
a* 
u.  
i.44E+04 
0.  

0.  
4* 85E+05 

0* 0.  
.  
0.  

0.  

0* 
8.6'4E+03 
1. 38E+03 
5*54E+05 
3. 02E+Q7 
6. 79E+01+ 
i. SkE+03 
0.  
0.  
0.  
1. 13E+07 
2. 36E+07 
5. 8E+05 
3. 7'.E+U.  
0.  
U.  
*0.  
0.  
7. 92E-Ub 
2. 73k -04 
7. .Sti-01 
U.  
2. 99E+06 
L.. '.OE+US 
2. 7tL+ U6 
b. IFE-UL 
4. 19F-+00 
1. 83E+43

J*Z2E+00 
i£65E+0J 
0* 
0.  

2.83E+US 

0*4 

0* 
U.  0.  

*0.  

U:2#E*Oi 
U.  
U.  

0* 

0.  
0.  
U.  
U.  
U.  
5.06E+04 
J*.50E +U4 f 
1.5UL+07 

0.  0, 
U.  
0*.  a.  

u .  
0.  
U.  0.eE5 U .  0 .  

U.  

0.

DONE

322E+00 
I 66E+03 
4*7E+04 

Us 
1*49E+05 
J.36E+06 

4*S7E+06 
0.  

Z.iE-09 
0.  
4.03E+00 
4#55E-01 
2*2L6E+04 

1..4SE+06 
3*680L+Ul 
7*15E+06 
1.45E+07 
.OJE+U9 

1.416+07 
9.75E604 
0* 
4.I0E+0T 
1.2 8+06 
i.24E+U7 
2.9JE4u7 
7.07E+06 
5.4bE*00 
U.  
0.  
U.  

2.  
4. *89E-07 
1.69E-05 
.3.61E-0?2 
Q.  
1.*40E6+05 
e.*67t.+u 2 
1.4~ 3E6+0 5 
7.71)E+IJ 

2 J.bE1)6

GI-LLI
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.*22E +U0 
i.b6E+03 
1.6iL+04 
0.  
9* 26E +0 
3.87E+05 
1*4E+05 

.5. ZOE +0B.  
0.  

L. 60L-08 
0* 

I.7E+00 
1*11 +Ou 

5.04E+05 2. 4E +0.  2.05E+U0 9.3E+i0 
5.8E4+03 
9.87E+02 
8. 3±a+a4 

Z. 86E 406 
2. UE+01 
7. 4Ur +0L.  
0.  
.3. 42+05 
1. 7UE+OU.  
5. STE *0 
7. 3E +ui 
3. 1.9E I.05 

U.  
0.  

j. e iE- U# 

5. b5E 41) 
1. UeE+tJS 
5. loE+Ui 

I . J8 r *U J *p.7tr
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BASEO ON I
DOSE FACt3RS FOR GASEOUS DISCHAR5ES 

CL/YR RELEASE OF EACH ISOTOPE AND 4 VALUE OF UNITY FOR X/Q, DEPLETED X/Q AND RELATIVE DEPOSITION

PATHWAY - COWS MILK (C04TAMINATE) FORAGE) AGE GROUP - TEr.NAGER

0 R G 4 N D 0 SE ( MREN

THYROID KIONEY

NUGLIOE 

H ---- J 

P---32 
AR--41i 
MN--54 
FE--5 9 
c0--50 
CO--6O 
ZN--65 
KK-83M 
KR-85M 
KR--85 
KR--87 
KR--88 
KR--89 
KR--9U 
RBU--db 
SR--89 
sR--9U 
y--- 91 
ZR--95 
NO--9Y 
RU-IUJ 
RU-106 
AG110M 
CUti5M 
SN-123 
SN-126 
'ib-124 
S8-1?5 
TE127M 
TELZ9?M 
1--131 
I--id3 
XE131M 
XEiJJM 
AE-133 
XELJ5H 
xh--135 
XE-lif 
AL-1,38 
05S-134 
CS-136 
US-157 
bA-1.0 
GE- £ If I 
CE-1414

0.  
3.95E+03 
6.41L+08 
U.  
0.  
9.75E+05 
0.  
0.  
4.75E+07 
0.  
U.  
0.  
0.  
0.  
3.09E+03 
7.43E+Ui 
0.  
7.05E+07 
2.05E+09 
3.84L+02 
8.72E+U2 
3. 21E+03 
4.35E+U1 
9.14E+02 
1.87E+06 
a.  
0.  
4.92E+U7 
8.29E+05 
1.12E+06 
.176E+US 

.3. 16E.+U6 
7.45E+06 
1.00E+U5 
0.  
U.  
0.  
8.286-04 
2,86E-02 
8. lbt*UL 
V .  
2.20E+08 
9.53L+06 
3.UTE+US 
1.37E+06 
i*j2E+UJ 

U4

LUNG

i -b8E+0 i 
.395E+03 
4. 02E+01 
0 * 
2 . 57E+05 
2.JIE+06 
2.00E+05 
b.41E+05 
I 51E+08 
0.  
U.  
0.  
4.OOE-07 
0.  
U.  
0.  
9.23E+07 
0.  
0.  
0.  
5.15E+02 
I .93E+03 
0.  
U.  
1 .73k +06 
4 .19E+04 
a.  
9.7bE+05 
1,56E+US 
1.JJE+05 
6v14E+05 
1.I7E+O 
1.OSL+07 
I . 84E.+05 
0.  
0.  
U.  
7.65E--04 
2.b4E-02 
I . I OIE +UI 2 
U.  
S Vdik+00 
S4767+U7 

l b8E+0 
d. 84L+v2 
J.SJ3f44

GI-LLI

i.68E+01 
J95E+03 
00 
0.  
0.  
0.  
0.  
0.  
0.  
0.  
g.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
a.  
0.  

0.  0.  U.  0.  0.  
0.  
0.  
2.86E+U5 
2.00E+03 
9 .95E+04 
4.65E+05 
1.+OIL06 
3.04Et+09 
3.J4E+0T 
0.  
U.  
0* o 0.  

0.  
0.  

0.  
0.  
U.  
u* 
4.  
U.

SKIN

2.12 E431 
2* 98E+0o 
0.  
0.  
7. 64E+04 
0 .  
0.  

0.  

0.  
a.  
Q.  0* 
0.  
0.  

0.  0* 0.  

U.  
U.  
'..iQE4-02 
1. 52E+UJ 
1. 30E+02 
1. 22E+03 
3.39E+06 

23. 4E+04 
0.  
U. .  
0.  
9. 97E+05 
7. 09E+UE 
9. 5E#-U6 
1. 36E +07 
2. 31E+ 05 
0.  
0* 
0.  
d* 90E-U4 
1. UE-U2 
2. 83E+Ul 
0.  
1. JE+08 
2. 03L+Uf 

.3* 7t+02 
1. 1E+O4

1.68E+01 
3.95E+03 
0.  
U.  
0.  
b.42E+05 
0.  
U.  
U.  
0.  
0.  
U.  
0.  
0.  
U, 
2.84E-J 
0.  

7.83E+04 
0.  

0.  
0.  
0. .  
0.  
Q.  
0.  

6.JhUS 
8. 03E+U7 
0.  
0.  
U.  
I.  

0.  
0.  
0.  

4.016IE-03 
1.467E+05 
0.  
b.43fr+u7 
2. D/E tUe 

U.  
U.

DONE

* i.68E+0i 
3.95E+03 
7.21E0-07 
U.  
7.86E+05 
7#b4E06 
2.70E+06 
7669E+06 
9.52E+07 
0.  
0.  
U.  
i. 87E-0 8 
U.  
3.36E+02 
1.58EI-00 
±.82E+07 
T*4E+06 
4.35E+07 
1*40E+US 
2.0OE+06 
7.89E+06 
3.39E+03 
4.14E+04 
7.04E+U8 
1.76E+U6 
0.  
J*11E+07 
2..35L+07 
7.77E+U6 
6.82E+06 
1.1uE+07 
i.99 +06 
i.4E05 
0.  
0.  
0.  
1*79E-05 
6.18E-U4 
1.4,E40UU 
U.  

.idE+06 
4.e7E+U6 

.50E+U06 
2. 6E+05 
4.3J9E 0b 
e.ebE+Ul

LIVER

0* 
0.  
0 
U 
0.  

Do 0* 
0.  
0.  

a.  0.  

D.  0.  0.  0.  
0.  
0.  
0.  
0.  
0.  a.  

0.  

U.  0.  

U.  

0.  

U0 U.  0.  U.  U.  U.  

U.  

0.  
U.  
0.  
U.  
0*.  
L*.  
U.  
U.  

U.  
U.

TOTAL BOUY 

i.b8E+Ui 
3.95E+03 
2.48E+07 
0.  
4.94E+04 
8. 80E +S 
4.*55E +.05 
i.4bE+O 
6.84L+07 
0.  
0.  
0.  
1*J9t.-07 
0.  
6.88E+01 
1.8 4E+01 
4.4UE007 
2. 02L +06 
5.UbLt08 
1. 03E+OL 
Z99Y.SI+Ue 
I. U9c.+05 
1.94E+01 
1. 15t*+02 
1. U3Ef06 
1.34E+03 
0.  
i 4bE +US 
-. t 48E +0 
2.01r*US 

.1 6+05 
4Jh. 7+05 

6.47E+06 
5.6bb+U4 
U.  
U.  
U0 
J.4UE-Ut 

J.8 E+UL 
U.  

1.2 *4E+ul 2.7 11+U4 

I-ulE+Ue 
5 U* E+UJ
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OR G 4 N D 0 SE EINRE ) 
---------------------------------------------------------- ------------------------------

LIVER THYRUID KIUNEY SKIN TOTAL 600Y

4U LIUE 

C---14 
P---32 
AR--41i 
MN--54 
FE--59 
CO--5 1 

U--60 
ZN--65 
KR- 8.3W 
KR-5M3 
KR--85 
KR--87 
KR--88 
KR--8$9 
KR--90 
Ri3--86 
SR-- 9 
SR--90 
y---91 
ZR--95 
H48--95 
RU-iU 3 
RU-106 
AGLIUM 
CU115M 
3N-1le3 
SN-i26 
SU-124 
t38-125 
TE127M 
TEL29M 
1--1.31 

1--33 
XE131H 
AEJ.JM3 
XE-i 
XE1 35 
XE-id5 
AL-137 
Xr. I J8 
Cs-144 .  
uS-1 5 
CS-id? 
bA-14 0 
CE-141 

L- 14 4

GI-LLI

0.  
3.95E+03 
3.40E+U6 

0.  
0.  
1.04E+05 
0.  
U.  
1.92E+07 
Q.  
0.  

0.  
3.90E+02 
3.69E+0i 
0.  
8.87E+05 
1.UZE+09 
5.OOE+Oi 
8.18E+02 
2.28E+02 
J.91E+00 

3.62E+U2 
7.09E+05 
0.  
U.  
2.JiE+07 
L.28E+05 

7,LiEU5 
5.25E+05 
2.34E+05 
1.2SJE+Uj 
U.  
U.  
0.  
a.  
4.18E1u4 
1.44E-UZ 
3.92L+Ul 
U.  
9.42t +U7 
3.080U4 
1.'7L+US 

4,L)LfU3 
8.11E+ Ul 
J.5UE+U4

8ONE

1*66E+013 
3.95E+0J 
2.13E+05 
0.  
9.70E+04 
2.48E+05 
3.b4L+0's 
2 .92E+05 
6 .10E+07 
a.  

0 a U.  0 .  2 .74E-07 
a.  
U.  
U.  
1.33E+06 
U.  
U.  
0.  
4.91E+0U 

4.J2E+02 
U.  
4.58E+05 
2.42E+03 

1.48E+05 
1.84E+05 
8.67L+04 
1073E+03 

U.  
0.  
0.  
3.86E-04 
1 . 33L-0 Z 
5.12dE+UL 
U.  
2.c 7E+08 

I.22E+05 
1.93L+0  
5.U4000 

5*.4'L+13 
1.4LE+U4

1.bbE+01 
3.95E+03 
0.  
U.  
00 
0.  
0.  
a
0.  
0.  
0.  
0.  
a.  0.  
0.  

a.  

0.  
a.  
0.  
0.  
0.  
0.  O.  
Q.  

U.  
1.34E+05 
J.EIO+02 

1.Ubt*0S 
1 .39E+0 5 
1.'9Eto 
.99E+Ui 

0.  
a.  
U.  
0.  
a.  
0.  
U.  
0.  
0.  
U.  
U.  
U.  
0.  
U.

2. iOE+01 
2. 98E+03 
0.  
0.  
2. 89E+04 
0.  
0.  

4. 00E+0? 
a.  
0* 0.  

0.  a.  
0* 
0.  
0a 
0.  
a.  
a.  
3. 886E+02 
1. 08E+02 
i. ITE+aI 
4* 8tE+U2 
1. 29E+06 
3.42E+03 
0.  
0.  
0.  
1. 07E+05 
2. 12E+U6 
6. 77E+U 

2.24E+U3 
0.  
0.  
0.  
U.  
1.46E-U'.  
5. UiE-UJ 
. 36L+u1 

U.  
901E+07 
675E+04 

5. iLt*u7 

1. 69E+41 
5. brE+UJ

1.66E+01 
3.95E+03 

0, 0.  0.  6.408E+04 U.  0.  
0.  
U* 

0.  
a.  
a .  
I*54E-03 

i*24E+04 U.  a.  0. 5.E+07 U.  0.  0.  
U.  
U.  

1.5236+05 u .  

9.94 r5+04 1.27E+7 O 0. y'~a 

2 0* u3 EiU7 0*.  a.  
U.  
0*.  

u .  U.  
4.40E-05 
I.52L-UJ 
7. 0a+t0 

2. 56+07 

2.i3E'u7 

U.  
U,.

LUNG

i.66E+Ui 
3*95E-03 

J.83E*05 
3#YTEGU5 
2,97E+05 
3 .8E+05 

4.91E+05 
J.5iH'06 
3.85EU7 
0* 
U.  

.28E-08 
0.  
4*2JE+01 
7.84E-01 
e.63E+05 
9.6E+U5 
2. I6E+0 
2.2JE+04 
2i00E+06 
5.biE+05 
J.05L+02 
1.64L+04 
2.bE+08 
1.82E+05 
0.  
2.JOEUT7 
3.63L+06 
4.02L+0b 
2.64E+Ub 
8.LbE+05 
3*06E+02 
0.  
0, 
0* 
U.  
9.U3E-06 
3.i2E-04 
7.U4E-01 

U.  
2.6e+06 

eu5L +U & 
7 . 97r. 1uz 
I.*47E U5 
U .i4E tUb

U. i.66E+01.  
U. J.95E+0J 

0* 1*32E4RUS 0 . a. 3E+ 
0*i 0.  

a. L*85E4U'4 
0. 9.43E+04 

0. 0.29E+04 
0. 6. 67E+05 

0. 2.7bE+1 
0. U.  
0* 0.  
a..  
U. 9.54E-08 
0. a.  

0 I.12401 
0. 9.IE +00 

0. 6.22E+05 
0. 2455 E + 03 
0. 2. 51E +06 a. 1.bIt*U3 

0. 2.77E+02 
U. 7.15+01 

U. .L*75 +U00 
U. 4.5iE+0 
0* 4.9UL+05 

U. 1.  

U. 7.26E+05 
U. 5.u6E+U4 
U. 1.7IL'+U 
U. b.6*61&+U+ 
U. J.o8t*U4 
U. 1. UJE+03 
U. U.  
a. ' 0.  
U. U.  
U* U.  

. L. 72E-d,+ 
U. b.9eE-03 
. 8*5E+01.  

U. U.  
0. 1.ObE+08 
U* U.72t+Us 

U. 6.9L+7U? 
U. c.69t+A2 
I* o 4* + 
U, . + ud
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PATHWAY - GOATS MILK (;ONTAMINAtUJ FORAGE)
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0 R G % N 0 0 SE tMREMI 
----------------------------------------------------------------------------------------

60NE LIVER THYROID KIDNEY . LUNG GI-LLI SKIN TOTAL BODY
NUOLIDE 

H---- 3 
C---14 
P-3-2 
AR--43.  
MN--5 if 
FE--59 
CO--58 

GO--60 
LN--bS 
KR-83M 
KR-8M 
KR--8 
KR--87 
KR--85 
KR--89 
KR(--90 
R13--85 
SR-8' 

Y---9.  
ZR--95 
ND-- 5 
RU-la 3 
RU-10b 
AGI.IVM 
Gu115M 
SN-123 
!N-126 
SU-124 
so-izi 
TEIZ7M 
I El 29H 
1--iI.  
I--id3 
AEIJiH 
XEL43M 
xE-11 
XEL35H 
AEiJ5 

Cs - 1.3 1 
CS-144 

t~s- 13 7 
uA 3.43.

0.  
3.95E+UJ 
8.8E+U8 
a.  
U .  
I.30E+04 
0.  
0.  
5.74E+06 
0.  
U.  
a.  
a.  
U.  
6.63E+03 
i.56E+02 
0.  
£.511.Li 
4.13E+09 
4.69E+Ui 
S.4E+7 U 
3.27E+U Z 

S :35 + U 0 
I.itJE+02 

0.  
2.93E-U2 
5.8E+U6 
I.11E+05 

2.13E+0J5 
3 .9IE+ uS 
1.04L+u7 
4 27E+ U5 
U.  
a.  
u .  
e- .14 E-U 3 

858E-U2 
e' : 45,.+U 2 

9.17iL-US 
u-bZE+08 
J..UE+U V 
13 . I E+ u 
1.?3SL*U5 

I . E+U

3.43E+0 I 
S. 95E+UJ 

5.19E+07 
0 .  
3.0 E+04 
J . U 8E+ tF 
Z*.43E+04 
7.70E+04 
1.82L+07 
0.  
0.  
0.  
4.80E-08 

4* 84E-10 
0.  
a.  
I.17E+O7 

0.  
0.  
5.58E+01 
2.JS1E+0 Z 

*3E-0.4 a.  1 *1E+05 
74 5E+O 3 

4 . 8JE-04.  

i . b2Ef U4 
7.45E+U04 
I , 45L*US 
.44E+U 1 

7 . 230 U 5 
0.  
0* 

7.12E-02 

I3E. 0 

1 . elitf 0 9 
4e. I'JL+UZ 
I .IULfUZ 
if. 73E+03

3.43E+01 
3.95E+03 
0.  

.  
0.  
0.  
0.  
0.  
0.  
0.  

0.  
0.  

0.  

0.  
0.  
0.  a .  

3.43E+04 

5,bdE+04 
1.Z6E+05 
*.15E+09 

I*JiE +US 8 a.  U.  

0* 

0.  U.  
a.

4. 33E+ 01 
2..98E+03 

0* 
19.E+03 

0 * 0.  0.  
a.  

* 0 0.  
a.  

0.  

4* 45E+0 L 
i.SE+02 

0.  
U* 

8.8E+0.  
1. 13E+0o 
1.866007 
9*11L+05 

4.9U4E+UJ 0.  
0.  
U.  
8. Z3.L+04 

8. 46L+01 

J. 95E+08 
6. 86E +07 
J. I-L+06 

53. b5E+Ul 
.3. OIU+ UZ 

i. 9,4E 'U

J.43E+01 
3. 95EtoJ 
*3.  

0.  
a.  
8*55E4QJ 
a.  

0.  
U.  
a.  
0 

0.  
U.  
0.  
U .  
S.IZE-04 

0.  
0.  
8.60E+03 
0.  
0.  
0.  
0.  

U.  0 I . 65E+04 9. b48 E +06 
U .  
0.  
u .  

U.  

9 .02E- uJ 

4. J4i.-U i 
I. Jet U 

.9. Jc4i U b 
I . 6(#tL *tJ 8 

V .  
j .

J.436+01 
3.95E*03 
9,00E+07 

9.41E+04 
L*U2E+05 
J.28E+05 
9.Z4E+05 
I.15E+0 7 
0 
U .  

0 a 
2.25E-09 
a.  
7.19SE02 
J.30E+00 
.4.3LE+06 
i.64E+0 7 

9 .0 E+O 7 
1#80E+04 
2.25t+05 
9.76E +0 5 
4 . 18E +0 2 
4 .98E+03 
8.4 8E+U7 

4*2ZE02 j .57 t~o6 
2.86E+Ub 
9 .34E +05 
I . 5bE 1lab 
3. .3bEtU6 
2o7ZE*ub 
0 0 

0.  
a.  

*2bE-05 
I. DSE-uj 

7 .7 ZE- 1U 

I 04r-.* 1U 

4.30tL+04 
Z .9bL I- J 
2.72Lt+06

0.  
0.  
0* 

0* 0* 0* U.  

01.  U.  

0 0* U.  0* 

0 

* 

U a.  

U* U 
0*

J. 43L+01 
J. 92t+03 
4.2UEtT 
0.  
5.9UE+U3 
L. 17L+U+ 
5.54r+0+ 
L*75t*03 
8.24E+05 
0.  
U.  
U.  
1.67E-U8 
2.57E-10 
1. g0t U 
3. 8&L+01 
5. 4bE+US 
4. J.3+6 
1. ObE+U9 

.25E+00 
J. IL+L01 
1. 35E+U2 
. .39E*00 
I. JSE+0L 
1. 24+05 
1. 65E+4J 
7.eZL-04 
1.15E+05 
4.0 0E +04 

2.4 6t..+0'+ 
e .64 E.0+U' 
b. 16E++U4 
8. 5bE+03 
2. 236 +U5 
0.  
U.  
U.  
1. 2E-U3 
J. 5kc-02 
1.16E*U2 
8. 94t- 05 
7. 45. +Ub 
6. 8UL+07 
.'J E+J4 

1.1E 6+J4

0
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DOSE FAGr3RS FOR GASEQUS DISCHARGES 

CI/YR RELEASE OF EACH ISOTOPE AND 4 VALUE OF UNITY FOR X/Qv DEPLETED X/Q AND 9ELATLVE DEPOSLTION
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*--------------*-*---------*-*--* --- "--------------------------------------------------------

THYROID KIDNEY GI-LLI -SKIN

o(

LUNG

NU3LIDE 

H----3 
C--14 
P---32? 
AR--41 
MN--5'.  
FE--59 
GO--58 
CO--60 
ZN--b5 
KR-83M 
KR-85M 
KR--85 
KR--87 
KR--88 
KR--19 
KR--90 
RD--86 
SR--89 
SR--90 
Y---91 
ZR--95 
N5--95 
RU- 103 
RU-106 
AGiuM 
COL15fl 
SN-124 
SN-12 I 
SU-124 
SS-125 
TEL27M 
TE1298 
I--i £5 
1--13.3 
XEIS31M 

XE-133M 

XE-id5 
XE-135 
XL-i47 

X-137 XE-136 
CS-1374 

Qs- 1 3 7 
UA-14U 
CE-141 
uE-144

e-
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0.  

J*95E+03 
4.J9L+06 
0.  
0.  
1.39L+03 
U.  
0.  
2.32E+06 
0.  
0.  
0.  

Q.  

8.35E+02 
7.74E+01 
0.  
1.90E+07 
2.13h+09 
7.09E+0o0 
9.90E+UL 
2.82E+01 
4.81E-01 
4.36E+01 
8.54.+04 
0.  

2.76E+U6 
1.57L+U4 
8.biE+Q4 
6.37E+04 
2.90E+04 
1 .67E+U3 
0.  

a.  

U.  
U.ebt-03 
4.3JE-U2 
1.16E+02 
U.  

o*dJE+0 0 
I. 00E+U5 
4.42c+0 d 
5.E3+02 

4. 22+03

LIVER

3. 38E+013 
3 . 95E+03 
2.75E+05 
0.  
I. 17E+04 
3.30E+03 
4.43E+03 
3.51E+04.  
7 .J6Etob 
Q.  
0.  

3. 29E-00 
0i* 

0.  
I.69E+05 
0.  

0* 
5.94E+0 I 

0* 

7 * 9UE+U4
5 .31E+02 
0.  
5.506F+04 
2. 95E+02 
1.67E+04 
Z.23E+co' 
1.D7E+U04 
2.J6E+0 3 
U.  
0* 
4.  

1. 16E-03 
4.UE-02 
1. SE+U2 

.8i U+08 
J.95E+oi3 

6.5bt-01 
u.*74 +0UV 
1*7l&+03

3.38E+01 
3.95E+03 
.  

0 e 
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  

U.  
0.  
0.  
0.  
0.  
0.  
0.  

0* 0*.  a.  
0.  

1.61E+04 
3.78E+01 
1. 29E+ 04 
i. 6 8E +04 
9.36E+03 
6.82E+05 
U.  
0.  
0.  
U.  
U .  
0.  
u .  
0.  
a.  
0 .  
0.  
U.  

U.

4. 27E+01 
2. 98E+03 
0* 
Of 
3-46E+03 
0.  

0* 

.* 4.*92E+06 0* 

0.  

0.  0*.  

0.  
0.  0*.  
c*.  
O.  

4. 68E+01 
i. 3'E+01 
i 44E+00 
5* 79E+01 
Is 55E+05 
4. 21E02 
0*.  

0.  
1. 30E+05 
2.57E+0 5 

8*47E+0 4 
3. UE+U 
U.  
0* 
0* 
a.  
4. 39E-04 
I *. tE-02 
4. U0E+01 
U.  
U.b9E+o0 

2.20L+05 
I. 55E+US8 
1. b'E-UJ.  
2. 44E+UU 
7.6E+ue

3. 38E+01 
3. 95E+03 
0.  
0.  
0.  
9.iiEiO2 
4* 1 
0.  a& 
0.  
. * 
U.  
0.  

0* a.  
0* 
1.78E-04 

4. 90E+03 
0.  
0.  
U.  
U.  
U.  
0.  
U.  

U.  I. 48E.o4 1*21E+4  U.22Z+U6 U.  
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U. .  
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U.  

u .  i*J2E-04 2.10IU+U1 0.2bE*U7 

U.  
',.

J.38EFti 
S.95E+03 
4*94E*05 
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3.58E+04 
i.0i9E04 
5.98E+04 
4*21E+05 
4*63E+06 

0 0 a.  l*54E-09 
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9.06E+01 
4. b 4E # 00 
4*33E+04 
Z.06E+06 
4.51E+07 
e.72E+03 

6.93E+04 
3*76E+01 
1.97E*03 
3o*23E4+07 
2.24E4U4 
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4.4E+U5 
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J.20E+05 
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4.47'+02 
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. d SE 43 
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TOTAL 0ODY 

3.38L*01 
3* 95E 03 
1070L+05 .  
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2.43E+03 
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1*01E+0'4 
8*01E+04 
J3.J3E+U6 
0.  
0* 
0.  
1. LSE-%38 
0.  
2.40E+01 
L.91E+01 
7.89t+04 
5.46E+05 
5.276+O06 
1.89E-O1 
3.bE+01 
9*586.+00 
2.15L-0t 
5.46E+00 
4.7UE+0'+ 
I.7UE+0L 
0.  
0 * 69E U 
6.16E+03 
1.42E+04 
7*8E+03 
4.),t+03 
1'.41.+US 
0.  
0* 
U.  

*5E U't 

1.78E-UZ 
5,5*t+01 
0.  

.18E+08 
.84E +05 

*.43L+UL 
7.7-it-0L 
2. 24cf

.
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DOSE FACr3RS FOX GASEOUS DISCHARGES 
CI/YR RELEASE OF EACH ISOTOPE AND 4 VALUE OF UNITY FOR X/Q, UEPLETED X/Q AND RELATIVE OtPOSITLON

PATHHAY - INHALATION AGE GROUP - .CHILD

0 R G 4 N D 0 SE ( MREMI 
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LIVER

NU;LIDE 

H----3 
C---Lt4 
P --- 32 
AR--41 
MN--5'4 
FE--59 
CO--58 
u-- 60 

ZN--65 
KR-63tM 
KR-65M 
KR--85 
KR--87 
KR--88 
KR--89 
KR--90 
RU--86 
SR--69 
SR--90 
y---91 
1--95 
NB--95 
RU-1U3 
RU-10b 
AGIUH 
0;0115M 
SN-123 
SN-126 

58-1E5 
TE127M 
TE129M 
I--131 
1--153 
XE131M 
XL13.3M 
AE-13 
XE1d5M 
XL-135 
XE- 1.1 

C-138 
CS-13b 
(GS-137 
8A-14U 
GCc- 141 
GE-144

THYROID KIDNEY

O* 
L.45E+02 
1.41E+04 
0.  
0.  
1.26E+02 
0.  
0.  
3.47E+UZ 
0.  
U.  
0 * 

0.  
0.  
0.  
0.  
0.  
1.24E+03 
3.79E+U5 
1.72E+UJ 
3.26E+02 
3.94L+01 
5.00E+00 
2.b7E+U2 
1.16E+U2 
0.  
8.90E+02 
1.35E+04 
J.34E+02 
7.07L+02 
1.35E+02 
3.0ok+01 
1.05E+03 
3.68E+U2 
0.  
a.  
0.  

0.  
U.  
0.  
1.44E+U4 
4 .19E+02 
2.006.+04 

.b5E+U2 
7.25L+ul 
1.344-+04

1 *74E+0 1 
1.45E+02 
8.26E+02 
0* 
4*24E+02 
2.97E+05 
3.52E+00 
2*48E+01 
1.10E+03 
0* 

0.  
U.  
0.  
U.  
0.  
1.45E+03 
0.  
0.  
0.  
7.59E+01 
i.68E+0i 
0.  
0.  
1. 07E+02 
2. I1E+03 
1 .49E+01 
J.586E+U2 
b.SUEU 
7.636+.00 
6. 01E+Ui 
1. .5E+01 
i.07 E+03 
4*s.74E+02 
0.  
0.  

0* 
U.  
0.  
a0.  
2.JUE+04 
1.571+03 
1.856+40.  
1. udE-01 
.3 2 SL+O L 

4.Z UE:4-Q

LUNG

I .74E+01 
.45E+0 2 
0.  
U.  
0.  
.0 
0*0 
0.  
a.  
0* 
0* 
0.  
0, 
0* 
0.  
0.  
Q.  
0.  
0.  
0.  

0.  
0.  
U.  

U.  
0.  
1 .58E -01 
1.05E+02 
8.08E-01 
6.&E-01 
3.526.+01 
1.25E+01 
3.56E+u5 
1.16E+05 
0.  
0.  
0.  
0.  
0.  
0.  
0.  
a.  

U.  
0.  

0.  
u .

id5E+01 
3. 6E+01 
0, 
0.  
li*05f+02 
04 .  
0.0 
0.  
7.38E+02 
0.  
0.  
00 
0.  
0.  
0.  
0.  

0* 0*.  
0.  

5.80E+02 
84 28E+01 
6. 2'E+Oi 
1. 43E+03 
2.ILE+02 
1. 70E+03 
0.  
0.  
0.  
0.  
4. 90E+02 
3. 91E+02 
6. 57E+02 
2.78002 
U .  
U.  
U.  
0.  
0.  
0.  
U.  
3. 08E+03 
9. 15E+U2 
2. .38c+0 3 

1. 79L-UL 
6. 7Et+21 
9. USE+u

SKINBONE

JASLD ON 1

ui/j.8/73 0

1.74E+0i 
i.45E+OZ 
0.  
a.  
1.50E+04 
1*09E+04 
2. 6U E+04 
i.60E+05 
9.3JSE+U3 
0.  
0.  

0.  
0.  G.  

U*.  
U.  
5 .19E+ 04 
.. 43E405 
5.91E+U4 
4.90E+04 
L.35E+04 
1.4*E+04 
3.31E+05 
4.9764-04 
1. 51E+04 
8. UE+U4 
1. U6+U5 
2. 6E+U4 
2.35E*04 
1.USE+u64 
4.1176+04 
U.  
U.  
U.  
u.  
U.  
0.  
0.  
U.  
U.  

2. 79E4-US 
1.28E6+02 
4. JeE+0J 
4 *U qL+04.  
1. 1.-t+uj 
2.04L+05

Gl-LLI 

1.74E4Oi 
1.45E+02 
9*Z5E+02 
Q.  
8. 2 BE 02 
2.01E+03 
8.37E4-02 
2.17E+0 3 
5.72E+02 
0.  

0* 

0* 
0.  

2.7 8E+ 02 
3.90E+03 
7*97E+u0 
4*13E+03 
L.J3E+UJ 
7.67 E902 
9*76Efu2 
l.U1E+04U 
J*24E*0U 
4.1LE+03 
.*45E+04 

1.36E+03 
4*JSE+uJ 
i.UBE+03 
1.bUE+UJ 
4.2 2+04 
6.L4E*Ui 
1.e8E+O2 
0.  
U.  
0*.  

U.  U.  

8.73E+01 
1.e5t+02 
7.89t.-ul 
2.e0E+Ue 
1426E+ud 
9*d5E+VJ

TOTAL BOUY 

1.74E+01 
1. 45tEtUZ 
5.37E+02 
a.  
6.74E+01 
1*I3L+02 
6.19 00 
4*34E+01 
4*986+02 
U.  
0.  

0.  
0* a.  
09 
6.32E+02 
J. SbE+0L 
?. 31LE0!1 
4.59E+0L 
6.89E+01 
i. 23E+01 
2.02E+Ug 
J. 3ZE +01 
b*JbE+01 
6.81E+01 
. 94E.+01 

5.i4E+02 
i. 3E+U2 
1. 42E +02 
1.6 86 +01 
6. U2E+03 
8.Ii +02 
1.86t+d2 
0.  
U.  
U.  
u.  

0.  
0.  
5.1E+03 
1.19E+03 
2.89S. +03 
9.ibt+uj 
!.39c.+Uo 
7.17r+Ue
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DOSE FACT3RS FOI GASEQUS DISCHARGES 

CI/YR RELEASE OF EACH ISOTOPE AND 4 VALUE OF UNITY FUR X/Q, UEPLETED X/'Q AND RhtLAIVE UEPOSITIUN
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THYROID KIDNEY

NULIOE 

H----3 
C-14 
P --- 32 
AR--41 
HN--54 
FE--5 9 
C0--56 
0O--b0 
LN--65 
KR-83M 
KR-85M 
KR--85 
KR--87 
KR--88 
KR--89 
KR--9U 
RB--86 
SR--b9 
SR--9U 
Y--- 9L 
LR--95 
NO--95 
RU-i03 
RU- 1uo 
AGilUM 

SN-i32 
SN-12b 
SB-12'4 
su-E121 
iEi27M 
TEIE9M 
1--131 
I--i.33 
XE131M 
XE13JM 
AE-14dd 
XE135M 
XL-135 
XL- 1,3 
A.t-14B 
GS- 134 

us -. 4 

Lk.-i' 14

TOTAL BOY

0.  
a.  
0.  
0.  
4.39E+07 
8.73E+06 
i.2IE+u7 
6.80E+08 
2.36E+0T 
0.  

0.  
U.  
9.90E+03 
6.08E+02 
6.iE-03 
2.86E+US 
6.87E+02 
1.70E+U5 
3.43Eto4 
1.59L#+07 
4.33E+06 
J.1+9E+U& 

.JJE+07 
i.13E+08 
0.  
0.  
i.64E+09 
1.9UE+07 

7.27E+07 
2.79t+04 

2.73E+05 
3.92L+04 
U.  
a.  
a.  
U.  
0.  
8.69L*UL 
6.u16+03 
2.22E+U8 
4.73L+U6 
3.27L*U6 
5.S400U62 

43~*J +05 
J.59L*Ub

LUNG GI-LL I SKIN

0* 
0.  
a.0 
* 
4*39E+07 
8.73E+06 
i.ZiE+7 
6.80E+08 
2. 36E +07 
0* 

0.  
0.  
9.90E+03 
8 .0O8E+02 
b.ibE-03 
2.8bE+05 
6 .67E+02 
1.70E+95 
3.43E+04 
I.59E+UT 
4.JJLt06 

3.49E+U6 
1.33E 07 
1. idE+0U 
0.  
U.  
1 .64E+U9 
1.90E+UT 

7.27-E+07 
2 . 79E+04 
I.22E+06 
2. TJE -05 

3.92L+04 
0, 
U.  
0.  
U.  
0.  
8.69E+0 L 
fb*-u1E+QJ 

e.Z2E+08 
'4 . 7(Jr- 4-0 

3. 47+08 
Sl.JUL +03 

4*33E +us

HONE

a.  0.  

4.39E+07 
8.73E+02 
1.21E+07 
6.8E+08 

206OE+QT 

I.J3E+0T a.  

0.  
0 .  
9.90E+03 
8.0E+02 
6 .16E-05 
2*86E+QS 
6.87 .+02 
i.7dE+05 

.3 .4E+04 
i.593E+QT 
4. 343E+Q06 
J* 99E+*06 
1..J.E+UT 
£i.3E+08 
0 .  
U.  
8 .64E+09 
t.90E4E+0 
7.27E+07 

2.eE+0's 
2.73E+*5 

U.  

a.  
8*69E.*01 

J.27E+08 
5,.JUL~ub 
4.JJE+05 
S .dE+uo

LIVER

0.  
u.  
0.  
U*.  
4.39E+07 
8. 73E+06 
1.21E+07 
6. 80008 
2. 6E+U7 

0* 
U.  

9. 90E+03 
8. UE+02 
6. ibE-03 
2. 86E+05 
6. 87E+02 
1. 70E+05 
3. 43E+U4 
1. 59E+u7 
4. JSE+U6 
3. 43E+06 
1. 33E+07 
i. 13E+08 
0.  
U.  
1.64E+09 
1. 90E+U7 
7. 27E+07 
2.79E+04U 
i. e2E+06 
2. 74E+05 
J. 92E+04 
U.  
U.  
a.  
0* 
0.  
4. b3E+01 
b. OLE+03 
2. 22.L+0 
4. 73E+Ot2 
3. Er +0 U1 
5*JUE+uo 

4. JsE-05 
.. 5qt+Ub

0.  
0.  

U.  
0*7 

4.39f07 
8*7JE+ 06 
1.21E+07 
b.80E+08 
2.3bE+g7 

0.  
0.  

9.90E+03 
6.08L+02 
6.16E-0J 
2.86E+05 
6.87E+Ue 
1.7UE+Q5 
344E+04 
1*59E#-07 
4.J3E+U6 
J.99E+06 
1.JJEor7 
1. IjLf08 
0.  
U.  
1.64L+09 

1 . 90E*07 
7.27E+ 07 
2.79E+06 
1. 22L+U6 
2.7JE-US 
3 . 92L*U4 
u .  
0.  
U.  I*.  
U.  

. 6. 02.  

S.i2 74-Ub 
U .JUL4-Ub 
4.SJ.+tU6 
S * !j94 + 06

of 
U.  

0*.  
4.3 9E+07 
8.73E+96 
1.21L07 
6.80e+a8 
2*36EsQ1 
U.  
0.  

0.  
9.90E+03 
6 . 08E+02 
6.16E-03 
2.8bE+05 
6.7E+02 
1.70E+05 
3.4E+04 , 
i59E+07 

4.33E +U6 
3.493fU6 

1.1JE+U8 
U.  
U.  
1.64E09 
1.90E*07 
7.27EUT 
2.79E+04 
1.42E *Ub 

2.JE05 
4.92L+04 

U.  

0.  
*.  

b*01E+03 
e i!Zb u0 a 
4.74E+ub 
3.27ttud 

5*JUE+U6 

J*59r +u0

0.  
0.  

i o 14E*07 
1.03E+07 
1.41L+07 
8.00E+08 
2.7LE*7 
0.  
0.  

0.  
i±.JE+04 
9.70+02 
7.29E-03 
3.26L+05 
. 97+ 02 

-j*-866+ 04 
1 . 8bt + ul 
51 09E +06 

4007E+U6 
1.. 9E+07 
1.32E+u8 
U.  
4 .35E+U4 
I * 83 04 U9 
2 .19Efo7 
8.21E+UT 
i .09L +04 
1.43E+06 
3.32E05 
'+ .77L+ U4 
0* 
0* U*.  
U.  

2.ai*0 

6 .01E+ U 
ir.54E+04 
S.36LtUb 
.3 0lE+ U 
6 .UdLt 

I.t .ts Et,5

0* 

0.  
0.  
4. 39E +Or 
8.73E+05 
1.2 21E +Or 
6.80E+08 

2.36E+O7 
0* 

0.  

U .  
9. 90E+U3 
8. USE+02 
6.ibE-UJ 
2. 863E 05 
b. 87.0.0 
1.7UE+0i 

4.43E+0'4 
1. 59L +07 
4. 3JE+U6 
349E+U5 

1. 33E+o7 

0.  
U.  
1. 64. +09 
i. 9UE+07 
7. 27E+07 
2. 79r.+04 
3.. 2ev*06 
2. 7JE +05 

S3.92E+04 
U.  
0.  
U.  
0* 

0.b9E+UL 
6. u2L+03 
2. 22t+O 
4. 7JE +US 
J. Zlg. +u1J 
5. JuE +U5 
4. * . t ui 
4* 900



01/18/79 

UOSE FAGT3RS FOR GASEOUS DISCHARGES 
aASED ON i CI/YR RELEASE OF EACH ISUTOPE AND 4 VALUE OF UNITY FUR X/#Qt DEPLLTED X/Q ANO RELATIVE DEPOSITION 

PATHwAY * FRESH FRUITS AND VEGETA3LES AGE GROUP - CHILD 

NU^LIDE 0 R G A N 0 0 SE M REN ) 

DONE LIVER THYROID KIDNEY LUNG G1-LLI SKIN TOTAL 80UY 

H----3 0. 4.i8E+O0 4.18E+00 2.76E+00 4.18E+00 4.18E+00 a. 4.186+U0 
C---14 i.28E+03 1.28E+03 1.28E+03 5.23E+02 1.28E+03 1.Z8E+03 0. 1.28E+03 
P---J i.46E+07 9.13E+05 0. 0. U. 1.b4E+06 a. 5.64E+u5 
AR--41 0. 0* 0. 0. 0. 0. a. 0 
MN--54 0. b.17E+05 0. 148'+E+05 a. I.B9E+06 U. i.18E+05 
FL--59 4.60E+05 1.09E+06 0. U. J.03E+05 3.60UE+06 U. 4.i5E+05 
CO--5a 0. 2.14E+05 V. O. 06 .*28E+Ub 0.. 6.47E+05 
0O--60 0. 7.36E+05 0. . Q. 4.07E+06 0. 2.*I16+06 
LN--65 8.31E+U5 2.64E+06 0. i.76E6 . 1.66E+06 U. 119E+05 
KR-8JM a. 0. a. 0. 0. 0* U. 0.  
KR-85M 0. U. O. . . o. a. 0 0.  
KR--85 U. 0. 0. 0. U . 0* 0* 0.  
K-i--87 0. I.i9E-08 a. . Q. 5.57E-10 0. 4.iE-09 
KR--86 0. 2.13E-0i 0. 0. U. a. 0. i.13E-01 
KR--89 6.bIE+03 0. 0. a. . 2.47E+02 U. 1.89E+U2 
KR--90 9.96E+01 0. 0. U. U. L.86E+00 0. ?.53E+01 
R8--85 0. I.69E+06 0. 0. a. 3aJZE+05 U. 7.-8E+05 
sR--09 1.50E+08 a. 0. a. U. 5.61E+06 U. 4.JiE+O3 
SR--9U 2.74E+09 a. 0. 0. U. 5012E+07 U. 6.9bE+08 
Y---91 6.6E+U4 a. 0. 0. U. 8.71E+06 U. 1.75Ef03 
Z-95 1.25E+04 .J.03E+03 U. i.87ESO3 0. J.SIE+U6 04 2.7tE+03 
ND--95 1.94E+03 0.26L+02 0. J.41E+02 0. i.3EUG . 0. 6.Ui7+02 
RU-10.J 7.03E+0. U. Q. 7.J3E+04 0. 1.65E+u6 0. 2.84E+U'4 
RU-10b i.bE+Ub U. a. 7.44005 U. 2.59E0U7 0. 2.01+05 
AGLIdM 2.3SE+U4 2.17E+04 a. 4.27-+04 a. 8*67E+06 a. 1.29E+04 
C0115K 0. 2.U3E+05 U. 1.61+O5 . .53E*06 0. 6.4BE+03 
SN-liJ 5.43E-07 6.60E-09 74?7E-09 0. 0. 2.70E-U7 0. 1.34L-08 
SN-12b 1.20E+07 e.8JE+05 6.98E+04 0. 6.23E+04 1.18E+07 0. 3.76E+05 
Sb-124 3.17E+U5 5.97E+03 7.65E+0 0. 2.46E+05 8.96E+06. 0. 11.25+03 
S8-125 1.65E+06 Ji.67E+0 J.77E+05 i.28E+06 J.5E+U7 4.05E+06 U. 2.41E+05 
TEL27M i.SOE+Ub 4.u7E+05 3.bbE+U5 5.03E+05 U. 7.48E+U6 U. i.bbE+U5 
TEIZ9M 5*79L+Ub 1.biE+U6 1.85E+06 5.b3E+U 0. 6*97Ed6+ U.5 
I--131 I.96006 2.UIE+0U 6.54E+08 1.23E+06 U. 1.72E+05 0. I.52E+05 
I--i33 5.73E+04 7 .07E+04 1.71EFU7 4.15t*+U4 0. 2*87t+04 0. 2.*78t +U'# 
XElaiH 0. U. 0. G. U. U. U. a.  
XEin3H U. U. . U* a U. U. U. - U.  
XE-133 U. 0. a. 0. . a. 0. U.  
XELI5M 4.5tE-U5 4.16E-05 0. 1.58E-05 4 .74L-06 9.74E-07 0. 1.85E-U5 
XE-1 35 1.56E-U3 L .44E*-UJ U. . 5.44 L-Of 1-b4E-04 .3.JOE-uS .0 . 6.39E-0'4 
XL-137 1.2 5+1 1 .UI I.deIL+U 1 0* 1.48E+ut 1.410+00 7.35E-02 0 . I1du tf+u a 
X E-l38 0. u. 0. 0. U. 0* . a. U.  
.US-134 J.00t*07 5.19E+07 U. b.bdE+Ub 5.7bb.+Ub e.itfo- U . I. iot *0 
US-lib 4.r7E+U5 I .69L+0'2 U. 9.43E+ U5 I.9ZL+uS i2E+dU .. Octfub 
CS-id37 4-obE+UT 4. t-J+07 Q* 57 5E+U.7 5 11E+US e.*76-+0 5 4 .. 6*75L +u 
uA-140 5.J7E+t06 4.9JL+U3 U. b.64E+U2 e. ditUd b*3E+O6 0. U.1t+U5 
UE-141 .3b5E+lj3 I. d3E+0J U. ,85E+U! U. e.29E*vb j. .7E+02 
Gk-14'4 2.40E+05 . 76L+04 0. 1. 59E+04 0*2.28t+ul U . I .9r +U#
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JASED UN I
0OSE FACT)RS FOR GASEOUS UISCHARSES 

CI/YR RELEASE OF EACH ISOrOPE AND % VALUE OF UNITY FUR X/Q. DEPLETED X/Qa AND RELATIVE DEPUSIION

PATHviAY - STORED FRUITS AND VEGET4BLES AGE GROUP - CHILD

0 R G A N D 0 SE ( MREM ) 
----------- -- ** *----------*-----------------------------------------------------------------

THYRUID KIDNEYBONE

(

LIVER

NULIDE 

H----J 
C --- 14 
P---J2 
AR--41 
HN--54 
FE--59 
u--58 

c0--60 
LN--65 
KR-83H 
KR-85t 
KR--85 
KR--87 
KR--88 
KR--89 
KR--90 
RS--86 
SR--89 
SR--90 
Y---9L 

N--95 
RU-103 
RU-10 
AGL110M 
UDL15M 
SN-123 
SN-i26 
S8-124 
SO-125 
TE127H 
TE1291 
1--131 
I--133 
XE131iM 
XEIHSM 
XE-13J 
XE135H 
XE-135 
XE-137 
AL-148 
US-134 
US-135 
C5-147 
uA-140 
CE-141 
L;L-144

a.  
2.56E+04 
I.b7E+07 

U.  0.  J.70E+U6 
U.  
0.  
1.40E+07 

0* 
0.  
0.  
0. .  
5.89E+04 
1.99L+UJ 
0.  
i.34E+09 
5.47E+IO 
b.56L+05 
1.51E+U5 
1.20+4-U 
5.U6E+US 
2.97E+U7 
4.02E+05 
0.  
U.  
2.41E+08 
J21E+06 
3.52E+07U 
1.76L+07 
3.48E+07 
Z*44L+05 
0.  
0.  
U.  
0.  
9.U6E-04 
3. 13t-02 
2.48E+02 
0.  
5.84E+U8 
Jio6+05 
9.SJE+U6 
4.401+U6 
S .U7E+u 

It dbL+Q6

8.29E+Ui.  
2.56YE+04 

.USE+06 
0.  
1 . U6E+07 
0 . 79E+06 
2.41E+08 
I , 44E+07 
4.46E+7 0 
0.  
U.  
0.  
2.38E-07 
0* 
0.  
0.  
3. 78E+06 
0.  
0.  
0.  
4. UZE+04 
5.14E+03 
0.  
0.  
3 . 72E+09 
I. 157E+06 
U* 
4 o 79E+06U 
6.UbE+04 
7. 97E+06 
6. * bL06 
9. 706 Ub 
2.50E+i03 
0.  
U.  
0.  
U.  

2.689E-U2 
2.4JE12 
0.  
9.dE*L+US 
1L.45E*U 4-~ 

'4 . U 8[:4-U 3 
1 * 4 604 
1.* &+06 4U

8.29E+01 
2.56E+04 
0* 

0.  
0.  
0.  
0.  
0.  
0.  
0.  
U.  
0.  
0* 
0.  

0.  
0.  0.  a.  0.  0*.  0.  
0*.  
a.  

0.  
0*.  
1.40E+06 
7.76E+03 
8.20E+U6 
4*97E+06 
I oIIE +UT 
8.14L+07 
0.  
U .  
0.  
U.  
0.  
U.  
0.  
0.  
0.  
0.  
U.  
U.  
U* 
U.

5. 47E+01 
6. 45E+03 
0* 
0* 
.3. ZZE+06 
0.  

0.  
2.98E407
0* 

0.  
0.  of 

0.  
0.  0*.  

2. J2E+-04 
2. 12E+03 
5. ZE+U5 
1. 33E+UT 
7.3JVE+i0 
1. 24E+06 
0.  
0.  
U.  
2. 79E+07 
6. 81E+ O 
3.3814+07 
1.53E+05 
0.  
0.  
U.  0* 
U.  
J. 17E-0 1 
1. 09E-U2 
2. 95E -Ui 
0.  
1. e5E+US 
8. 07E+ 0 
1. 11-E+U 
4. O62L+U2 
I. bet +OJ 
2.17t1+:05

LUNG

8.29:-001 
2.56E+04 
U.  
0, 
U.  
2. 44EI-06 
0.  
0.  
U.  
0.  
0.  
0.  
U.  
U.  
U.  
0.  
U.  
0.  
0.  
U.  
0.  
U.  
0.  
Q.  
U.  
U.  
U.  
2.12406 
? .49E+06 
6.251408 

U.  U.  0.  0.  
U.  

U.  
9 .53E-0 
J.29E-03 
2.821:4-1 
U.  
1. *Uk+1:408 
1.11:+05 
1.00000 U 

D.  
U.

Gl-LLI

8 .29E+0i 
2.5bE+04 
..80E+06 
0, 
J.32E+07 
2.9UE+07 
i.43E'07 
7.97E+07 
2*81E+07 
0.  
0* 
a.  

.1I1E-08 
0.  
2.2 0E403 
J.8bE+U1 
7.46E+05 
5.O0E+0 1 
1.06E+09 
8.171E07.  
4.91E+07 
6.89E+06 
1.J3E+07 
4. 6201-08 
1.52L+408 
6.59E*07 
U.  
.3.51C4+08 
9.0 9E+u 7 
8.09E+07 
L.U2E+080 
4.19E+07 
2.14E+4U 
0.  
U.  
0* 

U.  
1.96E-05 
6.75E-04 
1.4700 
0.  

.. J2E+Ub 
I.bSE+US 

o*JSE+Ub 
1 *.JUt+ 7 8 
J.95LE+j8

SKIN

0 a 
U.  
0* 
0.  
0.  

0*.  

0.  
Q.  
0*.  
0*.  go 
0* 
a.  
0* 
a* 
0* 
0.  

a.  
0.  
U.  
0.  

* 0# 0.  

Q* 0.  U.  0* 0*.  

U.  
0.  
U.  

Q.  
0.  
U.  
U.  
a.  
u.  
u.  
U.  
U.  

0*.  
U.

IDTAL bOY 

8.29E401.  
Z. 5t+0* 
6.4bL+05 
U.  
2.07E+05 
J.Jik+US 
7.27E+05 
4.42E+07 
2.02E +07? 
0.  
0.  
0.  
8*27E*-08 
0.  
1.6 96.+03 

S. 84E 4al 
1. 9E 410 
1.7l5E~u.  
J.47E+0t.  
J.77't+03 

.70 E+06 
2. 2I1+0 

8.U3L +06 
I. 27E+-05 
h'.u9L4+05 

S.38:*US 
i. 89r.*U5 
Q.  
U.  
U.  
U.  
J. 72:-u.s 
1. 28t-U2 

0.  
2. U9c+0d 
1. U.4+0 

1. SL 4-0 
. 95+Uf

C

C.
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DOSE FACr3RS FOR GA§EOUS DISCHARGES 
C1/YR RELEASE OF EAUH ISUTOPE AND 4 VALUE OF UNITY FUR X/Qt DEPLETED X/Q AND RELATIVE OLPOSITIUN

PATHWAY - MEAT (CONTAMINATED FOR4;E) AGE GROUP - CHILU

0 R G 4 N 0 0 SE tNREM )

THYROID KIDNEY

NUvLIDE 

C --- 14 
P---Je 
AR--4i 
NN~--54 
FE--59 
C0--58 
C0--b0 
LN--65 
KR-8JM 
KR-85M 
KR--85 
KR--87 
KR--85 
KR--139 
KR--90 
R8--8b 
SR--89 
SR--90 
Y---91 
ZR--95 
NU8--95 
RU-103 
RU-1U6 
AGli0M 
G01156 
SN-12J 
SN-126 
SU-124 

TLi27M 
TEI2M 
1--1i1 
I--13S 
XEIJiM 
AEI$.14JN 
XE-1,33 
XE135M 

XL-137 
XE-1J8 
uS-1344 
CS-ida 
03-1147 
UA-14 1 
UE-141 
CG-144

0. .  
3.13E+03 
.5.05E+U7 
U.  
0.  
2.52E+U6 
0.  
0.  
J.57E+06 
0.  
0* 
0.  
U.  
0.  
5.58E+02 
9.43E+00 
0.  

2.60E+08 
4.J8E+U4 
1.00E+05 
6.95E+U4 
J.73L+06 
1.U8E+u8 
6.20E+04 
0.  
0.  
1-b1E+086 
1.84E+05 
7.68E+46 

5.14E+U7 
2.29E+U5 
1.Q2E-02 
0.  
0.  
0.  
2.83E-U5 
9.77E-U4 
0.12E+00 
0.  
2 .U6tfulJ 
I.25E+05 
3 .05L+07 
1.49E+Ub 
5.48t+u2 
5. 7E+U4

LUNG

3 . 95E+00 
J.13E+03 
3.17E+u 6 
0.  
8 .09E+04 
5 . 99E+06 
4. IbE+05 
1.5 9E +0 
1.13E+07 
a.  

0.  
4.23E-08 
0.  
U.  
0.  
5 02E+05 
0.  
U.  
0.  
3 .44E+01# 
2.97E+04 
U.  
U.  
5. 73E+0(# 
1.42E+04 
0.  
3. 19E+06 
3 . 47E+US 
2.0 U.E+06 
4. 426+U6 
1.43E+07 
2.35E+05 
1.256-2 
u.  
U.  
U.  
2. 61E-05 
9. U2E-04 
7. 8bE+00 
I.  

4.47L+07 
4.- 92E+ U5 
I,. 95. +703 
I u 8EFUJ 
,. 74L+Ue 
1.75Et04

GI-LLI SKIN

3.95E+00 
3.idE+03 
0.  
0.  
0.  
0.  
0.  
0.  
0.  

U.  
0.  
0.  
0 
U.  
a.  
0.  
0.  
U. .  
0.  
0.  
0.  
0.  
Q.  
0.  
a.  
a.  
9.35E+05 
4.45E+02 
2*.10E+ 05 
3.6JEG+Q 
1..64E+07 
7.b4E+07 
3.02E+UO 
0.  
U.  
0.  
0.  

U.  
Q.  
0.  
a.  
Q.  
Q.  
U.  
0,

2. 6iE+00 
7.86E+02 
Q.  
0.  
2. 41E+04 
U.  
0.  
0.  
7.57E+06 
0.  
Q.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
U.  
1#73E+04 
1. 22E+O.  
3. 89t:+06 
4. 82E+UT 
1.13E+05 
1. 13E+04 
0.  
0.  
0.  
7.i5E+06 
4. 97E+07 
5. OUE+07 
1 44+05 
7. 35E-03 
0.  
0.  
U.  
9. 90E-06 
3. 42E-04 
9* 65 E-U I 
U.  
4. 42t+06 
2. 74:+ U5 
J. bJE+06 
1. 3UE+ 12 
4. 26+0U1 
J. 15 m+ U.S

BASED ON 1

bONE

3.95E+00 
.3. 13+u3 
U.  
U. .  
a.  

. 66E 06 

04 
,* & 0.  
U.  

09 O* U.  

a.  
0.  U.  0.  0.  
0.  

U9 u.  0.  U.  a.  a.  

5.46E+U4 
1.4.E+U5 
2.17+U7 
U.  
0.  
0.  
0.  
U.  
U* 
0.  
2.98E-U6 
1. 0JE-U4 
9.41E-01 
4.  
J .duE +Ub 
J. 75L+U4 
J.46E+u6 
U.46L+GU 
U.  
U.

LIVER

J.95E+00 

5.68 B0 GO 

2.48E+05 
o98E7  

2.47E+06 
0.80E+UB 
.0 ~ 0.143906 

0.  
0*.  
1.98E-09 
go 
2.08E4ti 
6.o30E-U1 
9.89E+5 a 
4.74EI05 
1.74E+g 7 
5.O1EI06 
4.99Et07 
i.13E+07 
9. UE+07 
i *66E+U 9 
2.34E+7 
5.96E+05 
U.  
5.34L+07 
5.21E+06 
9.U4E+ b 
7.41E+07 
6.19E+U7 
e.014+04 
5.08E-03 0 * O-U 

0.  
0* 
6.11E-07 
e.11E-U5 
4.79E-U2 
U.  
1.86E+05 
5.tc.G+U4 
1.80E+05 
1.7l~U 
4.44L+059 
4*53t+40

TOTAL 8ODY 

.J.95SE+U0 
J.1L+UJ 
1. 9b +Ob 
U.  
i. 55E+04 
2. 2E +uS 
1. 25E+06 
4.77E+0i 
5.12L+06 
U.  

0.  
1. 41E-U 
0.  
i. 60E +01 
2, e JE +00 
e. 34E+US 
3. 63E+05 
6.!P9E +07 
1.17E+03 
2.7 : +0'4 
2. 18E+ 0 
1. 5iE+VU 
L. 34E +U7 
J. 41E +Ott 
4.54E+02 
U .  
4. 60E+0 
7. 28E+0+ 
1. U4L+U5 
1.b4+05 
7. 9bE+05 
1.77L +03 
4.9cL-03 
0.  
U.  
U.  
1.12E-05 
4. Ult-Ul 
1. 17E+00 
U.  

1. 54E+05 
4. 4 U + 6 
1 43Ei 
4. LdcGIJJ 

2. 9'E +05

(

C

(

I
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DOSE FAGr3RS FOR GASEOUS UISGHARGES 
BASED ON 1 CI/YR RELEASt. OF EAUH ISOTOPE AND 4 VALUE OF UNITY FOR Xf%, DEPLETED X/Q AND RELAFIVE UEPJSITIUN 

PATHWAY - MEAT (CONTAMINATED FEEDI AGE GROUP * CHILD 

NUCLIDE 0 R GAN D 0 SE ( REMI 

BONE LIVER THYROID KIONEY LUNG Gl-LLI SKIN tOTAL BODY 

H----3 0. 3.89+00 J.89E+00 2*57E+00 3.89h+00 J.89E+00 U* J.89E+0U 
3---14 J.13E+03 J.i3E+03 J.13E+03 7.88E+02 3.13E+03 3.13E+03 0. J.13E+UJ 

P---32 Z.68E+05 i*68E+04 0. 0* U. 3.OZEf04 0. 1.0,4h+04 
AR--41 U* 0. 0. * 0. * 0. 0* 0.  
HN--~ 0. 4.06E+04. U. 9.1OE+03 0. 9.36E404 0. 5.84E*U3 
FE--59 2.70E+05 6.42E+05 0. 04 1.78E+05 2.IE+06 0. 2.444+05 
UU--58 0. 7.56E-Uf U. 0. U. .4.51E+05 U. 2.29E+05 
CO--60 0. 7.25E+ .. 0. . 4.0eE 0. 2.17E+0 
LN--65 i.44E+06 4.57E+06 0. J.05E+06 0. 2.88EI06 0. 2.UTE+08 
KR-83M U. 0. 0. 0. 0. U. . .  
KR-85H 0. U. 0* 0. 0. 0. 0. 0.  
K,--85 0. 0. 0. 0. 0. 0. U. 0.  
KR--87 0. 2.91E-08 0. .. O. i.36E-09 0. 1.01E-08 r 
KR--68 U. 0. 0. 0. 0. 0. U. 0.  
KR--U9 7.UE+01 0. U. 0. U. 2.b2E+00 0. 2.01E+00 
KR--90 4.60E+00 0. 0. 0. Q. J.12E-01 0. 1.19E+00 
RU--86 0. 7.25E+04. 0. 0. U. 1.43E+04 0. J.36E+U# 
SR--89 i.bUE+06 0. 0. 0. U. 5.97E+04 0. 4.58E+04 
SR--90 I.?9E+08 0. 0. 0* 0. 8.biEfU6 0. . J.27E+07 
Y---91 6.61E+U3 0. 0. U. U. 8.78E+05 U. 1.76E+U2 
ZR--95 3.25E+U4 I.20E+04 0. 5. 45E+03 0. 1.91E+07 0. 9. 19E+03 
NB--95 4.94E+03 2.11E+03 U. 8.68E+02 U. 3.65E06 0. i.5L*J  
RU-103 3s.35t+U5 U. U. J.50E+05 0. 8.80E 06 0. i-36E+US 
RU-1U5 4.27E+07 0. U. L*91Et07 U. 6.63E+06 a. 5..JiE+06 
AGLIM 2..36E+04 2. 18E+04 0. 4.28E+04 0. 0.09E+0b U. 1.30L+01# 
CUi5M 0. 1.46E+03 U. i.ibE+U3 U. o.IE+04 U. 4.bL+01 
SN-123 0. U. 0. 0. U. U. 0. U.  
SN-126 7.51E+07 i.49E+06 4.36E+05 0. Jo19E+D4 2.58E0-O7 Q. 2.6IbE+06 
SD-124 Z.85E+04 5.J7E+02 6.88E+01 0. .21E+04 8.06E05 0. I. 13E +U 
88-125 1.56E+06 e.UJEOS Z.10E+06 7.14E+06 9.48L+U6 6.01E+06 0. 1.01E+05 
TE127M 3.85E+U6 I.32006 I.U8E+06 1. 48E+07 U. 2.22E +07 . 490E+U5 
TE129 J.81E+U6 00&E+06 i.22E+06 3.7UE+06 U. 4.58E+06 0. .89E+05 
I--31 3.77E+01 J.66E+0L 1.266E+0r Z.36E+UL a. 3.iE+0u 0. Z.12.L+L 
I--133 U. 0. 0 * 0. U. 0. U. ..  
XEL31H U. U.. 0* 0. U. . U. 0.  
AEi33H 0. 0. . U. U0 0* 0.  
XE-1J3 0. U. U. U. U. 0. Up U.  
XEid5M i.43E-05 1.32E-05 a. 5.00-U6 l.9th-0b J.09L-07 . 86E-Ub 
XE-135 4. 936-U04 4.55E-U4 0 * 1. 72E-04 ti.*18t*US 1.UbE*US U. 2 . U2E-0'+ 
AE-137 3.9UE+UU J.7dE+00 0. 4.bfE-01 4.44L-U 2.4UE-02 U. .bL-01 
XE-130 0. . 0. U. U. U. U. U.  
CS-134 8.8tE+06 1.46E+07 U. 1.89E+06 L.65E+06 6.02E+U4 U. J.1t*Ui 
CS-13u 4.U3E+02 1.596+U3 . 8*85L0u 1. 11E+ue 1.81L+U2. U. 1.19+U3 
CS-137 1.47E+U7 1. 42L+07 0*. 1. 74E+Ub I.boE+ub 8.t5E+u4 U. e.1ei+U5 
UA-14U J.7UE+0'3 3.i.bE+00 0. J.89E-Ul 1.94t*UU 5.11h+02 17L +Oe 
(r--141 J.JdE+l1 1,.691bb +UJ1 U. .'4E+00 U. 2.12E+04 0. e*dE +00 
CL- 144 2.04L+U4 b.37E+03 U . 1.196E+v4 U. 1.6ok+ub U. 1. 086L+u4
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dASEU ON 1
DOSE FACTORS FOR GASEOUS DISCHARGES 

CL/YR RELEASE OF EACH ISOTOPE AND 4 VALUE OF UNITY FOR X/Q, DEPLETED X/Q AND RELATIVE DEPOSITION

PATHWAY - COWS HILK (CONTAMINATE. FORAGE) AGE GROUP - CHILD

0 R G 4 N D 0 SE fMREHI 
------------------ m----****---------------------------------------------------------------------

THYROID KIDNEY GI-LLI

NU;LIDE 

H----3z 

AR--41 
MN--54 
FE--59 
G0--58 
00--6 0 
iN--65 
KR-83M 
KR-65M 
KR--85 
K---87 
KR--88 
KR--89 
KR--90 
80--86 
SR--89 
SR--9U 
Y---91 
iR--95 
NtJ--95 
RU-1U3 
KU-106 
AG110M 

SN-12.3 
SN-126 
56- 124 
S8-125 
TEL27M 
TEL29M 
I--L-JL 
1--13-3 
XEthH 
ALLidJM 
XE-1.34 

XE-135 
AE-137 
XE-i6 

CS-14 .  
XS-14 CS-137 

UA-14U 
CL- 141 
(L- 144

SKIN

0.  
9.75E+03 
5.29E+U8 
U.  
0.  
6.04E+05 
0.  
0.  
3.93E+07 
0.  
0.  
U.  
0.  
0.  
7.b6E+03 
1.OiE+U2 
0.  
i.74E+08 
2.79E+09 

1.95E+03 
7.14E+03 
1.03E+U2 
2.24E+U3 
1 .54L+ U6 
0.  
0.  
4.06E+07 
6.84E+05 
i.50E+U6 
1.51E+06 
7.76E+U6 
1.00UE+U7 
2.t4h+05 
U.  
0.  
U.  
b.83E-u4 
2.J6E-02 
1.96+U2 
0.  
5.USE+ 0 
7 .66E+ib 
7.S7E+U8 
J. JOEt 06 
3.24E+u3 
2.J4.L+u5

BONE LUNG.LIVER 

2.65E+0i 
976E+U .3 
3.JZE+07 
0.  
2.1ZE+05 
1.9tE+06 
J.07E+05 
9.91E+0s 
1.25E+08 
O's 
0.0 Q.  
0* 
3.30E-07 
U.  
0.  
0* 
7.61E+07 
0.  
0.  
0.  
8.11E+02 
3.04E+03 
U.  0* 
1.42E+06 
3.45E+U4 
U.  
8.05E+03 
1.29E+04 
2.40L+05 
5. ZEfOi 
2.L6E+06 
1.84L+07 
3,25E+05 
0.  

U.  

6. 31E*04 
2*.18Ei-02 
1.90E+U2 
0.  
8.51E08 

7.14E f05 
d9r.+UJ 

1. t + Us 
7.J4LfeU

2.65E+01 
9.7bE+03 
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0* 
0.  
0.  

0.  
0.  
0.  
0.  
0.  
0* 
0* 
0* 
0* 
0.  
0.  
0.  0.  
0.  

2.36E+05 
1.65E+UJ 
2.43E+05 
4 .26E +05 
2.48E+06 
5 . 99E+ 0 9 
7.-6 IE+ 07 U7 .E U.  

U.  

0.  
0.  
U.  
01 U.  
Q.  
U.  
0.  
0.  
U2.  
U.

1. 75E+01 
2. 46E+03 
U* 
0* 
b. 30E+04 
0.  
0* 

0.  0* 8.J3'.E+07? 
0* 0.  0.  0.  
0.  
0.  
0*..  
0*.  
0.  
0*.  
0*.  
3. 39E+02 
i. 25E+03 
1. 07E+02 
.600E+03 
2. 80E+06 
2. 74E+04.  
0.  
0.  
0.  
8. 23E+05 
5.84E+06 
7.55E+05 
1. 1E+07 
1. 91EfUS 
0.  
0.  
0.  
2.49 
8.2E-US 
2. 33E+ui 
0.  
1.d06+0U 

1.7J+07 
.77L+07 

.3. 4bE+0t 
2. 53c+U? 
1 .33L+04

2*65E+Ui. 2.65E+Ui 
9.76E+0J . 9.76E+03 

0* 5*95E07 
0. U*.  
.04 6.49E+05 
5J00E+05 6JOE+U6 
0. 1.83E+06 
0. 5.48EfU6 
0. . 7485E+07 

a. 0* 
U.O .  
U. 1.54E-04 
U. 0.  
0. 286E+02 
0. i.36E+00 
U. 1.5OE007 
U. 6.51E+U6 
U. J*74E+07 
0. i.2EEUS 
0. 1.39E+06, 
0. 5.27+U6 
U. 2.b9EttJ 
0. 3.49E+04 
0. 5.81E+04 
0. 1.45E+06 
U. U.  
.05E+U5 E.56E+07 

5*31E+05 1.94E+07 
6.62E07 b.43E+06 
0. 6.72E+Ub 
2. 9.44E+06 
0. l.58E+Ub 
U. L..JE+05 
U. 0 .  
U. 0.  
0. U.  
7.18E-d5 1.48E-u5 
2.40U-U3 5.10E-04 
2.0L3+UI i.16E+00 
u. 0.  
9.46E+07 4.b1L+Ob 
e. 47e+00 J.tp4E+Q6 
b.J6E+UT 4.JES+Ub 
1.te:fJ d.19Efu5 
0. . 2.0JbE+0 
U. 1 L +0

U* 
0.  
U.  
0.  
0.  
0U 
0.  
0* 
0* 
0.  
a.  
U.  
0.  
0.  
0* 

u04 
0* 0.  0.  

U.  

U.  0.  
0.  
0,.  

U.  
0.  

0*.  
U.  

0.  
0.  

0.  
0.  
U.  
U.  
U.  
0.  
U.  
U.  
0.  

i.  

U.  
U.  
0.  
U.  
0.

rlAL BODY 

2.65E+01 
9.?7E+03 
2.o05E+07 
0.  
4.0O4+04 
7*26L+U 
9.26E+03 
2. 97E+US 
5.64E+07 
0.  
0.  
U.  
1.15E-07 
0.  
2.19E+02 
2.57E+0L 
3.55E+07 
4. 99EF06 
7. OE+US 
2. 52E+01 
5.99L+02 
2. 24E+U3 
4. 15E 40 
2. 79L+02 
8.46L+03 
1. lUE +U3 
0.  
1.iuE+06 
a. 7U1+06 
2. 42E+U5 
1. 93L +05 

1. 39E+07 
.28L+05 

0.  
u, 
0.  
e.OuE-04 
9. bUE-95 
2. 8JE+Ut 
0.  
1. I.L+08 
e. 24L +U7 
1. 06L +ud 
1.93E+US 
2. 41E +Ud 
. 25L+0#
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DOSE FAGr)RS FOR GASEOUS DISCHARGES 
CI/YR RELEASE OF EACH ISUTOPE AND 4 VALUE OF UNITY FUR A/Q, ULPLETED A/Q AND RELArLV UEPOSITION

PATHWAY - COWS MILK (CONTAMINATEI FEED)

0

AGE GROUP - CHILD

0 k G N a 0 S k ( HREN 
---------------**-* *---------------------------*--*---------

BONE LIVER THYROID KIDNEY LUNG. GI-LLI SKIN TOTAL 8ODY

NUjLIOE 

H ---- 3 
G---14 
P---32 
AR--41 
MN--54 
FE--S 9 
CO--58 
C0--bo 
LN--65 
KR-83M 
KR-65M 
KR--85 
KR--7 V 
KK--80 

KR--90 
Rdt--86 
SR--89 
SR--90 
Y---91 
LR--95 
NB--92 
RU-lu 3 
RU-Ob 
AG110M 

SN-123 
SN-126 
su-ie'.  
SL-125 

TE129M 
1--131 
1-*133 
Abi31M 
XE1L3M 
XE-i3J3 
XE135M 
AE-d1.S 
XE-137 
XE-i.sd 
CS-134 
US-iJ6 
CS-137 
UA-140 
CE-141 
CE-144

0.  
9.76E+03 
2.8tE+06 
0.  
0* 
U.  6.6i1:+U4 

0.  
i.59E+07 
U.  
0.  
0.  
0.  
0.  
9.55E+02 
5,03E+01 
0.  
2.20L+07 
1.39L+09 
1.43E+02 
1.8tE+03 

5.07E+02 
9.22E+00 
8. 88E+02 
5.85E+05 
0.  
0.  
1.91E+U7 
1.06E+05 
1.e0E+06 
4.52E+505 
5 . 74E+U5 
Z.96E+03 

U .  
0.  
U.  
0.  

1.19E-02 
9.44i.+0 
0 .  
2.16bt*U8 
2.54E+U4 
J.>5E+0 8 
9.87L+ 03 
. -0UE+U 

d 4 .?bE+ U4

2.62E+UL 
9. 76E+03 

i. 7bE+05 
0.  
8.00E+04 
2. U4E+05 
5060E+04 
4,52E+05 
5 . 04E+07 
0.  
0.  
0.  
2.26E-O 
0.  
0.  
0.  
.I *IE+.06 

0*.  
0.  

0.  
5.41E+05 
J*S6E+U.J 
0.  
3 78E+i09 

1 99.+03 
4e*53E+05 

1.55E+05 
1.60E+05 
3 0.0J+03 
U*.  
0.  

0.  
3 19E-L4.  
I.10E-02 

914E+01 
0.  
J.4E+8US 
1.uuL+09 

J.43E+US i. VaE4.UL 

e. . bL:4Iuq e8*07+

2.62E+01 
9.76E+03 

0* 
0.  
0.  
0.  
0.  
a.  
0.  
0* 
0.  
0* 
0* 
0.  
0* 

a.  0.  

0.  0.  
0.  

0.  
0* 
0.  

U*.  

1.11E+05 
2.56E+02 
2.59E+05 
1*27E+05 

I .8JE + 05 
9.85L+05 
U.  
0.  
U* 
0.  
0.  
0.  
U.  
U.  
U.  
0.  
0.  
0.  
0.  

0.

1. TSE+ 01 
2. 4bE +03 
0.  
0* 
2. 38z 604 
0.  
0.  
0.  
3. 37E+40? 
0.  
0.  
0.  
0* 
0.  
0.  
0.  
0* 
0*.  
.0*.  
0*.  
3.19E+02 
6.91E+ 01 
9*611:00 
3. 97E+ 02 
1.06 506 
2. 85 E4. Us 
U.  
0.  
0.  
8.81E+05 
1. 75E+06 

5.59E+U5 
1. d56+03 
U.  
U.  
0.  

1, 211E-0 .  
4.15E-03 
1.126+01 
U.  
4. bSL+ 07 
5.58L+04 
4.22t+07 
1. UI+t+ uu 

L. 5c.+Ul 
4. 8'4 .903

2. 62E+01 
9.76E+03 
0 
0.  
U.  
5.68E+04 

0.  
0.  

0.  
0.  

0.  
U.  

0.  
U.  
0*.* 

a.  0.  
0.  
0*.  
0*.  
0.  
u .  
U.  
1.01E+US 5 
8.20E:404 
2.90E+U.7 

0.  
a.  
0,.  

0.  
0*.  
U.  

4. 3E1-95 

7.65bt+.J 
*.u2L+.07 

U.

2ob2E+01 
9*76E003 
3.16E+05 
0.  
2.45E+05 
6.75E O 5 
3.33E+05 
?450E+06 
3.17E+0 7 
0.  
U .  
0.  
1.06E-08 
U* 
J.60E+01 
6.7JE-01 
2.171E+05 
8.20E+05 
L.85E+07 

i490E+04 
1.JJE+06 
3.74E+05 
2.42E+02 
1.36E U4 
2.21E+US 
1.50E+05 
U.  
1.89E +07 
2.99E+Ub 
3*34E+06 
2.61E+06 
6.92E+u5 
2 59L +0 2 
U*.  

0*.  
U*.  
T.95E*-U6 
2. 57E-04 
5.5 7E:-01 
U.  
1.971:+06 
1.14E+404 
2.094E+06 1 .9 (514.06 
odB5E+02 
1. 45 m + tU5 

b . 96t ev 6

U* 

0.  
0.  
0.  
0.  
U.  
0* 
0.  
0..  
U.  
0.  
U.  
0* 

U.  0*.  
0*.  
0*.  

0.  

0*.  
0*.  
0*.  

U*.  
0.  

0.  
0*.  
0*.  
0.  
0.  
Q.  

Q.  
0.  
0*.  
0*.  
0*.  

0*.  

0*.  
0*.  
U.  

0*.  
U.

e. 62E+OL 
9.76L+03 
1.099:+05 

i. 53+0's 
7.78L:+04 
i.69E+05 

L, 32E00 
2.28E+07 

0.  

0.  
7. 87E-08 
U.  
2. 76E +01 
1.27+a01 
5. 13r4+05 
b. 29L +05 
3.516+08 
3. 8Il4.uo 
5.65E+U2 
I-.591:4.02 
3. 741:+U0 
1. 11L +02 
3.22E+U5 
1.14L +02 
0.  
5,97E+U5 

4.18E+0'4 
i.79t*U4 
5. 77E +U'4 

2. 29 +04 
U.  
U.  
0.  
u.  
1. 42E-0' 

4.88E -. 0 
1. J6E+01 

U.  
7. 74+07 
7. 22+4.U4 

tS. 11L:407 
5 . dOE 4.L, 

4.45it eg

r

C.  

(..

I--,

i'"
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UOSE FACTIRS FOR GASEOUS UILS'HARGt5 
C/Yk RELEASE OF EACH 1S0tfPE AND 4 VALUE OF UNITY FUR XtU. DEPLETLU X/Q ANU 4ELATLVE DEPualIIUN

PATHWAY - GOATS MILK (jONtAMINATEDa FORAGE) AGE GROUP - CHILD

S OR G 4 N 0 0 S . M RLNI 
--------------- wwm meem-----me-eme-----m me-se womee-om

DONE.

NU3LIUE 

H ---- 3 
C---14 
P---32 
AR--41 
MN--54 
FE--59 
00u--5 8 
0--b0 

ZN--69 
KR-83H 
KR-85H 
KR--85 
KR--87 
KR--88 
KR--89 
KR--90
R8--86 
SR--09 
Si- -9U 
Y---91 
LR--95 
N8--95 
RU-10J 
RU-106 
AGiIoM 
00115M 
SN-123 
SN- 126 
50-12f# 

su-idi 
TE127M 
TEI29M 
1--ii 
1--i 3 
AEtIhH 
XEIMJJN 
XE-133 
XE145M 
AL-JS 
XE-id7 
XL-148 
CS-id4 
GS-I 36 CS- 1J .  

LsA-14 J 
G;E- 141 
Ge-14

0.  
9.76E+03 
6.83E+08 
a.  
0.  
1. U7k+04 
0.  
0.  
4.73E+U6 
0.  
0.  
0.  
0.* 
0.  
1.64E+04 
2.13E+ 02 
U .  
J.74+E+08 
5.86E+09 
I16E.+02 
2. 10+02 
8.82E+02 
1.26E+UL 
2.70E+U2 
1.85L+05 
0.  
7.23E-02 
4.87E*06 
8.35E+U4 
1.80E+U5 
I . 33E+ US 
9.61+U5 
2.46E+07 
1.04L+Ub 
U.  
0.  
u.  
2.USE-Us 
7 .08L-02 
5 .9t.+02 
7.566-U5 
10-8*U 9 
2 .55E+ U7 
2.21L+U9 
4.29E+ 05 
4.0I+u2 
2.82L+U4

LIVER 

5.92E+0L 
9.7bE+03 
4.28L907 
0.  
2.55E+01# 
2 .54E+04 
J 74E+04 
I .19L+05 1*195+95 4 
idO0E+07 
U.  
0.  
U.  

4.00E-I0 
0.  
0.  
9 .66E+06 
U.  
a .  
0 .  
6.78E+01 
3. 76E+UZ 
U.  
a* 
1 72E+05 
4.25L+UJ 
9. 05E-04 
9. 66E+04 
1 .58E+03 

2.9UE+04 
b.31J f04 
2 68L +'5 
2. 52E+07 
1. 2E+U6 
0* 
0.  
0, 
1.89E-U3 
65E-02.  

5 . 7UE+Q2 
1 .49E-0'* 
2 . ibE+U9 
I. UIEf0U 
2.14L+09 
J.7b*U2 
.. u1 +O2 .  
6 04EfUd

KIDNEYTHYRUID 

5.42E+01 
9.76E+03 
0.  

a.  
0.  
0.  
0.  
a.  
a.  
0, 0.  

0.  
0.  
0.  

a.  O* 0.  

Q.  0* 0.  
0* U.  a.  

a.  

9.55E-04* 
2.83E+U4 
2.02E+02 
2.93E+01+ 
5 .16E+04 
J.UE+05 
8.16E+09 
.0U9E+060 

0.  
0.  
0.  
U.  
a.  
o.  
0.  
U.  
0.  
0.  
0.  
0.  
0.

LUNG

3.58E+ 01 
2.46E+03 
0.  
0.  
7.59E+03 
U.  
0.  
0.  
1.01E+07 
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  

0.  
0.  
J.bE+ Ui 
I. 55E+02 
1. 32E+01 
i. 2tE+U2 
3. 31E+05 
J. JT+ 03 
0.  
0.  
U.  
9. 96E+U4 
7. 08E+05 
9. 34E+05 
1. S4t*07 
7.5iE+05 
0.  
U.  
0* 
7. 17E-U 
4. 48E-U2 
7. 006+01 
I. luc.-8I 
3. 2E+u8 
5. bL+ l 
2. b3E+46 
4. 51r-+01 
j. 1 i+U I 
1. bE+ud

Gl-LLI

5.42E+01 
9. 76k+U3 
U.  

U.  
U.  
7.05E 403 

0.  

0 .  U..  U.  
0.  
0.* 
U.  
0.  
U.  

U.o 0.  U.  

00 
0.  
U.  

U.  
U.  
U.  U.  
0*.  

1.6E44 
b.46E+04 
7.96E+Ub 
0.  
U.  
0.  
U.  
'*.  
0.  
U.  

7.44E-uJ 

o.b6dEf-U 
1.04L-05 
<!. 4L*U8 
7.09-+06 
2. 515+u 
2.e2.+ 2 
u .  
J.

5.42E+1Oi 
9.76E+03 
7.b8E+07 
U.  
7.81E+U4 
8.38E+04 
2.22E+U5 
6.58F+05 
9.4bE+06 
0.  
0.  
0.  
1.85E-09 
0* 
b.idE+02 
2.83E+U 0 
1.90EFUb 
1.4E0E+07 
7.81E+07 
1.53E+04 
1.51E+05 
6.51E+05 
J.32E+02 
4.2 UEi-03 
7 *UOE.-Ul 
i.79E Q5 
J.59E-02 
2.94E+0b 
2.36. 6 
7.74L*Ub 
1.USE+06 
1.1bE+06 
d.15E+06 
5 .19E+05 

U.  
U.  
4 .43E-05 
I .SJE-J 
3.47E*UU 
b.J7E-10 
1.46E +U7 
1. 15E +0 7 
1.uE+07 
2 *1'E +U4 

2.5 2L+U 5 
2.3 6 -U6

0

SKIN

0.  

0* 
0* 
U.  
0.  
0* 
0* 

0* 

0* 0.  
0.  

U.  

0* U.  0.  
U.  0.  

U.  0.  0* 
0.  
U.  
0.  
U.  
0*.  
0*.  
0.  
U.  

0.  

U.  

U.  

U.  

0*.  
U.  
U.  
U.  
0.  
U.  
0.  
U.  
U.

FUTAL 80DY 

5. 42E +0 1 
9. bE+03 
2. 64E+u7 

U.  
4.87E+03 
9.66E+03 
i.iJE+05 
J.57E+US 
6. 8Ur. +0 
U.  
0.  
0.  
1.38E-08 
2.12E-10 
4. 7UE+02 
5.40L+U .  
9.5utE+0b 
1*07E+07 
1*49E+09 
J.udE+U0 
6.49+01 
2. 7bE+02 
5.1SE+U0 
J.3JS+OL  
1.UeCL+05 
1.36E#02 
i.TUE-OJ 
L.47E+05 
J. JOE + 0'4 
2. 92E+ U+ 
2. .34F-+U' 
1. 40E+U5 
1.9uE+ur 

s. oJE+uS 
0.  
0.  
U.  
84LE-U's 
2. 9U-02.  
d.49E+01 
7.41E-U5 
5. 44r Ud 

7. E 4-07 
4.19+08 
k.52t+04 

e. 99r+1UL 
I. 5UL fUd
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DOSE FACT3RS FOR GASEOUS DISGHARGES 
BASEU ON 1 CI/YR RELEASE OF EACH ISOTOPE AND 4 VALUE UF UNITY FUR MQ, UEPLETED X/Q AND RELATIVE DEP3SITION 

PATHWAY - GOATS MILK (3ONTAMINATED FEED) AGE GROUP CHILU 

NU3LIDE . R G 4 N 0 0 SE HdR H M 

BONE LIVER THYROID KID4EY LUNG GI-LLI SKIN TOTAL ODY 

H----j 0. 5*34E+01 5.34E+01 3.53E+01 5.34E+01 5.34E+01 0* 5.34E+01 
U---14 9.76E+03 9.76E+03 9*76E+03 2.46E+03 9M6E+03 9.76E+05 0. 9.76L+03 
P---32 3.62E+06 2.Z7E+05 0. 0. 0. 4*07005 0. Ls4UE+0 

AR--4L 0. . . 0. 0. 0. 04 0* g* .  

MN--54 0. 9.63E+03 0. Z.87E+03 0. 2.95E0U4 0. i.84E+03 
FE--59 1.15E+03 2.72E+03 0. 0. 7*55E+02 8.98E U3 0. 1.U4E#03 
C0--58 0. 6.82E+03 0. 0. 0. 4#05E+04 a. i*06E+04 
CD--60 0. 5.42E+04 . . 0. 0. .00E405 Q. .6b3E+05 
ZN--b5 L.91E+06 b.07E+06 0. 4.05E+06 J*82E+06 U. Z*75L+00 
KR-83M 0. . 0. 0. 0. 04 0. 0.  
KR-85M 0. a. 0. g* 0. 0* g* 0* 
KR--85 0. U. 0. O0 0, 0 . 0 a.  
KR--81 0. 2.72E-08 . . . * . 1.27E-09 0. 9.45E-09 
KR--88 0. 0. 0. 0* a* a. 0* . 04 
KR--89 2.07E+03 0. 0. 0. 0. 7.72E+01 O4 5.92+0i 

KR--90 1.06E+02 0. 0. 0. 0. 1*41E+00 04 2.68L+UL 

RB--86 0. 1.40E+05 0. . 0. U. .Z.75E+04 U. b*SiE+04 
SR--89 4*71E+07 0. 0. 0* 0. 1476E+06 0. 1*45E+06 
S--90 2.91E+09 a. a. a. a* J.87E+U7 a. * 7.3+05 
Y---91 1.75E+01 a. . a. a. - 2.326+03 a. 4.63E-01 
ZR--95 2.20E+U2 9.35E+01 U. 3.8TE 01 0. 1blE+05 U. 6.07E+01 
Na--95 b.Z7E+01 2.6TE+01 0. 1.iOE+01 0. 4.6JE04 0* i.96E+01 
RU-i03 1.14E+00 0. 0. i.16E+00 U. Z.98E+01 0. 4.59L-Ul.  
RU-lU6 1.U7E+02 0. 0 4.78E+01 U. 1.b6E+0J a. i.JJE+U1 
AGIIM 7.U5E+04 6.52E+041 0. 1. 8E+05 0. 2.bbE+U7 U. 3.06L+04 
CO115M 0. 4.*38E+02 0. J.47E+02 U. 1.84E+v4 0* i.4UE+UL 
SN-123 0. a. 0. 0. 0. 0* U. 0.  
ZN-ieb 2.28E+06 4.54E+U4 1.JE+01# 0. 1.22E+04 .2 8E+06 0. 7.17E+0's 

SU-124 1.29E+U4 2.44E+02 3*i2E+O1 U. i.00L+04 J.b5E+05 U. 5.10E+03 
.id-le5 1.45E+U5 3.08U)+04 J.15E+04 1.0orb7005 3.48E+Ub 4.U26+05 u. 2.17E+U's 

tEZ17M 5.6E+U4 i.89E+U4 1.54E+04 2.12E+05 0. 3.16E+05 0 . b*99E+03 

TE129M 7.11L+04 1.963E+D# e.JUE+01# 6.91E+u4. U. 8.56E+04 U. 1.LUE+0't 
1--131 4.04E+U3 4. 14E+03 i.35E+06 4.53E+U3 U. *54au 0. J.1eL+UJ 

1--13.3 U. 0. U u U . 0.  
AEL31M U. U* U. 0. 0. U. U. U.  
x dM a. 0. 0* 0 a. 0 . U. U.  
XE-13. 0. 0. 0. U. U. U. a. U.  
XE135M 1.04E-03 9.95E-04 U. 3.(2E-U4 1.09E-U4 2.24E-05 U. 4.25E-U' 
AE-145 J.57F-U2 J.JOE-02 0. 1. 25L-02 3.75L-03 7.71E-04 U. .476-02 

XE-i37 ?.83E+02 e.74+V2 0. 3.37c+U .eL+1 .E+00 0 . 4*08L01 
XE-13 0. u .* a. 0*. U* *.  

CS-144 o.499E+U8 1. uq+09 0. 1.39E*US .2E+u8 .91E+06 0. 2.JJ+u0 

GS-14t6 8.26L+U4 J. bEfiJ 0. . tE+U5 2.99L+u4 J.7UE+04 0. e.J2+0 4 

QS-137 1.u6E+US 1.040039 0. 1*.27:+ua .eiL+U8 u.27E+Ub J. .SJ+US .  

dA-140 1.ds+UJ iJE+00 0. *35-01 6.7*L-Ul d.79Lfl1 U. 1.SLfUL 

CE-141 2.47E+ I iL.*01 U. .93r+U U. 1.t5E 10U4 0 i..04 L+u 

CE-1ik 1.uk+U4 3. JE+03 U. 5.dSt*j2 U. d.36E+u5 0. 5*9r+Ue



7:. ,, 
J.

BASED ON i1

NUCLIUE 

H---14 
P--:-32 
AR--4 
tIN--SC.  
FE--59 
CO--58 
CU--65 
LN--b5 
KR-83M 
KR-85M 
KR--85 
KR--87 
KR--88 
KR--89 
K:Z--90 
RU--86 
SR--89 
SR**90 
Y --- 91 
ZR--95 

N1--1 53 RU- 13 RU-1b 

AS-13o COL15M 
SN-1 3 
SN-126 

:;B- 124 
GB-191 SEL-17 
TE129M 
1L--31 

XEL-51M 
XEL 331 
XL-133 

XE-135 
AL-IJ7 
XEr-LJ8 

L;S-LJ4 
tcS-130 

Gt.-141

DOSE FAGT)RS FOR GASZOUS DISCHARGES 

cIYR RELEASE OF EACH ISOTOPE AND 4 VALUE OF UNITY FOR X/Q, DEPLETEU X/Q AND RELATIVE DEPOSITION

PATHWAY - INHALATION AGE GROUP - INFANT 

0 R G 4 N D 0 SE (tMRE 3 
-- - - - - - - - - - - - - - - - - - - - - - - - - - - - -- -- ------ * n AI an 

... .. .. .. .. ... .. .. .. ..  

AU80bONE

0.  

9.94E+03 
0.  
0.  
8.86E+01 
U.  
0.  
2.44E+02 
go 
0.  
0.  
0.  
a.  
0.  
0.  
a.  
1.86E+03 

5.69E+05 
2.52E+03 
4.66E+02 
5.52E+U3 
7 .29E+00 

.13E+U2 
U.  
I.J4E-+03 
9.521:103 
2.35E+U2 
4.98E+132 
9.52E+o± 
5.69E+UM 
1.56E+U3 
5.76E+U 
U.  
a.  
0.  

U .  
0.  
a.U52+04 
Z .95L+ U4 

,Z.45i.+UZ 
1.06E12 
Z.V U U 4

LIVER 

L.*85EtO± 
1,84E+02 
5*81E+02 5 * 8iEt 

2.98E+02 
2.09E+05 
5*U6E+0 

7.77Et02 
0* 
0.  
0* 
0.  
0.  
0.  
0* 
i.UZE+03 
0.  
0.  
at 
14.8E+02 

Z.4831 2 
0.  
a.  
7.5.3h+OL 
1.48E+03 
.7t+UL 

e.*52E* 09 
4.43E+01 

* .JL+QJ 0 
4. 23E+Ui.  
2 *49Ei+Ul 

a . 31.EtUe 
0.  

0.  
0.  
f'.  
3 . t5E +0 4 
.3.. 10E+03 

0.* 4L-0I.  

7 . UJLSE0

THYROID KIDNEY

1*85E+01 
1.64E+02 

0.  

0* 0* 
0 

0a 
0 o 
0.  a.  *.  

0.  
0.  
0.  
0* 0.  a.  

0.  0.  

5.69E-01 12 .TOE -0 1 

Z.48E4Oi 
z.L9E+0i 
6.09E+U5 
2.01E+03 

0.  
0.  
0.  
U.  
0.  

0* 

0.  

U.

8*TE+00 
2.5?E+01 
a.  
0.  
7,4LE+01 
go 
0* * 

5o 19E+ 02 

0* 
0 * .  0* g.  

gO 

0 
0* 0.  

U.  

0.  

Q.  g. 06E+02 
5. 63E:101 
4. 39E+01 
1.01E+03 
1. 48E+I32 
I. 13E+03 
0.  
0..  

U.  
.3. 45E+U2 
2. 7iEt02 
4. 6?E+U2 
1. ,.U 
0.  
0.  
U.  
0.  
0.  
0.  
a.  
2. ITE+U3 
6. 4 E+U? 

1.b8.+CiJ 

4.et-3 
4. 39E+JS

1.85E+0i.  
1.84L+02 
0 
0.  

. 05E+O4 

3.68E+ 
04 

2.40E+05 
6. 57E+03 
0* 

a.  

0.  
0.  

0.  

0.  6. 57L+015 i . JE+U5 

U. lEU 

I * 7E4 Z. U5E+04 
2 . 43 E 04 
6.4'5 1:f+5 
3. 49E4-U4 

1. O 
1.55E+05 
1. 05E+04 
1. 871E04 
l.b&L4 
7.2JE+UJ 

7.6+9LfU4 
0.  
0.  
u .  
U.  

0.  
0.  
'3.  

9. u*~.+U1 

7 .05 L+0 4 
c!. 42,E +U 4

LU NG GI*LLI 

0 0 i*85E41 *8#6E+02 

5 .831.02 
1.42EOIJ 

5.22E+02 
1±.41E +8 3 
4403E+02' 
04 
U.  

0.  

1,25E+02 
2.93E 03 
5.96E 03 
3o.9E 03 
6.09E+032 
5.22E:113 
b.61EI0Z 
7.59E+03 
2. Z8Ef-03 
9.89E+03 
U . 58E +03 
9. 5 BE 6.02 

.06L+03 
7 .5 9L +. 42 

J 15 E +0 
4.beE+J.  
9. 82h+0 L 

U.  
a.  
0.  
U.  
'3.  
0.  
u .  

.90E+013 
b .80E+u I 
1.67L+Ui 

U UbE Q 

6 .Y3E+3 S

0Y
SKIN "

r

O

f~J 

q

C

C

a.  S.  

0a 
0.  

0a 
0 
a.  

0.  

U.  0 a.  

0* a.  0* 0.  0.  0*.  
a.  

,.  
0*.  

0.  

U.  

U.  0.  U.  
U.  
U.

1* 85E+01 
to 8f#E +02 
d. 78ii+D2 of 

4.74E+0i 
1. 95r. 0L 

7. 2E +00 
5*05L+01 
3.51E+U2 
0.  
a* 

U.  
g* 
0.  
0.  
4. 45E+02 
5. 33E +01 
3. 47E 40'4 
6.87E+01 
O.4 L+0L 

1*UiE+uZ 2. 52L+02 4 * 92ti +01 4. 4U ft U L 
4. L +0 L 

U. u0t+uz 

a. S6EtUO 
1. 083E +U3 
?. 5Zr. +OZ 

U.  a.  
a.  
U.  
Ci.  

0* .1 5* +03 
a. 6dL +U Z 

1.9UL+03 
1*dE+ul 

7. 7 7E +UU 
1. altdJ1

C 

(.

(.
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JASEU ON I
0OSE FAVT3RS FOI GASEOUS UISUHAR5ES 

CL/YR RELEASE OF EAGH ISUtOPE AND 4 VALUE UF UNITY FUR X/(4, UEPLETED X/Q AND RELATIVE DEPOSITION

PATHwAY - CROUND PLANE DEPUSITIO AGE GROUP - INFANT

ORG % N DO 0S E I HR E MI 
-----------------------------------------------------------------------------------------------

NU3LIUE 

H----J 

P --- 32 
AR--4i 
MN--i'4 
FE--59 
C0--50 
u--b a 

ZN--b5 
KR-83M 
KR- 85 M 
KR--65 
KR--87 
KR--88 
KR--89 
KR--9U 
RD--ab j 
sR--89 
SR--90 
Y---9L 
LR--9i 
ND--95 
RU- U3 
RU-10 6 
AG1L1M 
LUM 5 

SN-i23 
SN- I 
SU-I24 

TE127HM 
rEl Z 19 

1--131 
1--134 
XEi31M 
AE 13 3 H 
XE- 143 

XE-IdS 
AE-137 
XL-138 

US- 13 

UA-140 
U E - 14 1 
I : v1 u t

LUNGBONE

a.  
0.  
0,..  
0, 
a.  
4.39E+U7 
0.73E+U 
1.21E+07 
6.U0E+U8 
2.36E+07 
U.  
0.  
0.  
.  

9.90E+03 
8.08E+02 
6.16E-03 
2.86E+05 
6.07E+02 
1.7UE+05 
3.43E+U 4 
1. 59E+U 7 
4 .33L+06 
3.49E+Ub 
i.3E+UT 
I.13E+08 
0.  
U.  
1.b4E+U9 
1.90E+ U 
7.27E+U7 
Z.79E+U04 
i.22E+Ub 
2.7JE+ uS 
3.92+0 if 
0.  
U.  
0.  
0.  
U.  
1b9E+ 01 
6.01h+03 
2.e2008 
4 t. 3t+ O 
3.27t+UB 
5.30E+U6b 
4.J3L+ U 
A.G94,- + ilk

LIVER

0.  
a. .  
0.  
0.  
4.39L+07 
6.73E+06 
i.21E+0T 
6. 6 0E+08 
2.36E+U7 
0.  
U.  
0*9 
0.  
9. 90E+03 
8. 08E+U2 
6.16E-UJ 
2 *.66E+05 
6.87E+02 
1. 700+U5 
J. 43E+ 04 
1 . 59E+07 
4. 33E+06 
3.49E+06 
1. .3JEfUI7 
1.13L08 
0.  
U.  
1.b4E+09 
I * 90E+0 7 
I.27E+UT 
2.7 9E+U4 
i.22E+06 
2. 73E+05 
J. 92E+04 
0.  
U.  

a.  

6* 6E+0 I 
0* 4EU 

A , 4i+O b.69E+01 2.e2L+08 4 *73t:+06 
3.<7L+da 
S.40Lktpo 

JSLE+US 
A. AE+n 0

THYROID KIDNEY 

0. a.  
U. 0.  
U. U.  
U* 0, .v 
4.39E+07 4.49E+07 
8*73E#06 8.73E+U6 
i.Z1E+07 L.2IE+Q7 
6.80E+08 6.80E+08 
2.36E+U7 2.36E+07 
g. 0.  
U. 0.  

a. a.  
9.90E+03 9.90E+0J 
8.08E+02 8.08E+02 
6.16E-03 6.L&E-03 
2.86E+05 2.86E+05 
6.07L+02 b.67E+02 
1.70E+05 1.TE+05 
3.43E+04 3.43E+04 
1.59E+07 i.59a.07 
4.JJE+U6 4.JJE+06 
3.49E+06 3.49c+06 
1.33E+07 i.33E+07 
oidJE+08 I.13E+08 

a. a.  
U. 0.  
1.64EI109 i.6tE'O9 
1.90E+07 1.90E+07 
7.21E+07 7.27E+07 
2.79E+U'# 2-.79E+04 
1.22E+U6 1.22E+06 
2.73E+05 e.73E+05 
J.92E+04 3.92E+U' 
0. 0 

U* U.  
U. (* 
d.b9E+Ul 8.69 +UL 
6.UIE+0J b.ULEtU4 
2.22E+U8 .2E+0d 
4.7JL+U 4.73E+ub 
J.27E+U J.7E+0u8 
2.JUL+Ub N,.JUL+06 

t33E+. U 4.J33+US 
J.99-t+Ua J*S39 7 +U'u

0.  
a.  

0.  

4.39E+07 
8. 73o-06 
1. 21E+07 
6.80E+08 
2*36E+07 
0.  
0.  
0.  
U.  
9. 90E+03 
U. 06E+02 
6 .16E-UJ 
2.86E+U5 
6.87+02 
1.70E+05 
.3. 4JE+0U4 
i.59E+U7 
4.33E+06 
3.49E+06 
1. 33E07 
1. IJE+08 
0.  
U.  
1. 64EU9 
1.gut*D7 I ef ULIU7 

2. 79t+U4 
1.22EFU6 
2 .* L u 
3 .9 +04 
U.  
U.  

U.  

8.69E'UL 
0.016+UJ 
2. 420.ud 

J. e7E+U6 
5.JE+U6 
4. JJE+09 
j . 5 J3- +Ub

U.  

0.  
Q.  
4.39L40J7 
8.73E+06 
1.ZIE+07 
6.8UEto8 
2.JbE+ul 
0.  
U.  
.0* 

9.90E+03 
8.08E+02 
6.16E-0J 
2.06E+US 
6 .8 6 E +a 2 
1.70Es05 
3.43E 04 
1.59E+07 
.4JJE06 

3.49E+0b 
1.33E+07 
I I JE 1-08 
0* 
U.  
I * 64E 109 
7.279uE+u 

e.79E+04 
.?2E+gQ 

Z.74E+05 
J. 920E .a' 
U.  
0.  
U.  
0* 

8. 69L. -0±I 0* U ~+~ 
b. UE+U3 
e .eE +U 

J.s 2 7 +06b J*UE+GOb J*.27t*+U5 4.*J~ub6

0.  
0.  
0.  
U.  
S.14E+07 
i.OJE+UT 
1041E+07 
8.0UE+08 
2*71E+07 
0*9 
0* 0 

0* q 
1. idE +04 
9.#70 t +2 Z 
7 .29L-0 3 
3.26bE +U5 
I .97E*02 
2.01E+05 
3985E+04 
Is0ObE+Q7 
5 .09E+U6 

id.9E+07 

0.  
4 .35E+04 
i.8JE +U 
2719E+U7 
3.21E+UT 
J.UE+U4 
1.43t+Uo 
3.32L+05 9 .77Et04 I. 71 r+ 07 

0*.  

0* 

0 .  
00lt+v2 
.876+03 4 * UE+Ub 

boUdLtUb 5 dJu5v 

3 .3L2tuo 4 , OcLt04 
4a.LU

GI*LLI SKIN TOTAL b0UY 

0.  
0.  
0.  
O.  
4. 39E+07 
8.73E+06 
1.21E+07 
6.8uE+08 

0.  
0 * 
U.  
0.  
9.9UE+03 
d, 08E+02 
6. 1bE-04 
2. 65E+05 
b.8TE+02 
1. 7UL+05 
3*46E+0'4 
i. lU9E+07 
4. JE+U5 
J.49t+th 

1. 33t0u7: 
I1.E+US 
0.  
U.  
1.64t+09 
1. 90E+07 
1. 27r.+ar 
2. 74L+04 
1. 2t+Uo 
?. I.3E+u5 
. 92E+s.+ 
0* 
U.  

0* 

U.  

d. 691:+U L 
6. uit*+03 
2. 2E+08 
4. 74E+VU 
.3. 27000t 

4. JaL+US 
4* .3 9+Ui



BASEU ON 1.

ut/18/79 

DOSE FACT)RS FOR GASEOUS DISGHARGES 
CI/YR RELEASE OF EACH ISTuPE ANU 4 VALUE OF UNITY FUR Aft, UEPLETED X/Q AND RELATVE UEPUSITIUN

PATHWAY - COWS MILK (CONTAMINATED FORAGE)

0

AGE GROUP - INFANT

0 R G 4 N 0 0 S L dREN  
-------------------------------------------------------------------------------------------------

THYROID KIDNEYBONE

0

NUSL10E 

H---- 3 
C---14 
P---42 
AR--41 
MN--54 
FE--59 
CO--5 a 
Go--bU 
zN--b5 
XR-83M 
KR-85 M 
KR--85 
KR--8T 
KR--88 
KR--89 
KR--90 
RU--8b 
SR--09 
5:2--90 
Y---91.  
ZNR--95 
N13--95 
RU-10 3 
RU-1U 6 
AGliOH 
cUiLbH 
SN-i23 
SN-126 
50-124 
SO-125 
Th127M 
TEL29M 
1--131 
I--13J3 
XEI3 1M 
XE1LJ3M 
XE-1J 
Xet35M 
AL-135 
XE-137 
X- .d8 
CS-134 
US-iJe 
CS-147 
uA-14U 
UL-141 
GL-144

LIVER SKIN

0.  
2.U8E+04 
5*29E+08 
0.  
0.  
8.04E+05 
0.  
0.  
3.93E+07 
0.  
0.  
0* 
0.  
0.  
1.63E+04 
i.48E+U2 
0.  
3.70E+08 
4.07E+09 
2*02E+03 
3.87E+03 
1.42E+U4 
2.13E+02 
4.79E+U3 
i .54E+U6 
0.  
0.  
4.06E+07 
6.84E+U 5 
2.4bE+06 
1.62E+US 
i.b5E+U7 
3.77E+07 
5.55L+U5 
0.  
U.  
0.  
u.83E-04 
2.J6E-02 
4.1IL+U2 
U.  
1.036+09 
7.86E+06 
1.54F+69 
b.i4L+0b 
b.89t+U3 
4.92Lfb5

4 . UIE+U1 
2 . U 8E+04 
.5 .32E+07 
0.  
2.12E+05 
1.91E+06 
b .?7E+05 
2 . 05E+06 
1. 25E+06 

*.  
0* 
0.  
3.JOE-07 
U* 
0 .  
0.  
7 .biLE+07 
0.  
0.  
0* 
1. 70E+03 
b.40E+03 
0 .  
0.  
1 .42E+06 
J.45E+04 
0.  
8. 05E+U5 
1.296+04 
6.25L+05 
5.b2E+05 
5.u6E +06 
4 .497+Ul 
8. 11E+05 
0.  
U.  
0.  

.41L-04 
2.i8E-02 
4.U06+02 
U.  
1.*86E+09 
3.106+07 
1.73E+09 
6 .9dE+UJ 
4.zk+J .  
1.94E+u5S

f-

4.01E+01 
2.08E+04 
0.  
0.  
0.  

U.  
0.  
0.  
a.  
0* 
0.  
0.  
0.  
0.  

go 0.  
0.  

0.  
0.  
0.  U.  

0.  
0.  
0.  
0.  
2.S6E+05 
1.65E+03 
6.U5E+05 
5 .22E+05 
6.19L+06 
L*45E+10 
1.92E+08 
U.  
0.  
U.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
U.  

0.

I-) 

<)

1. 75E+01 
2- 46E+03 

0.  0.  
b6 0+06.  
0.  
0.  
0.  
8.J6E07 
U.  
0.  
0, 
0.  
0.  
0.  
0.  
).  

0*.  
0*.  
0*.  
J.39E+02 
i.25E+03 
i.07E+02 
i. 00E+03 
2. 80E+06 
2.74E+04 
0.  
0.  
0.  

. 23E+U5 
5. 84E+0i 
7. 551.+06 
1. 13E+07 
1.916+05 
0.  
u.  
0.  
2. .39 -04 
8. 2iE-UJ 
2. 33E+01 
U.  
1.08E+08 
1. 73r.+UT 
8. 77EU7 
3. 46E+04 
2. 53tt2 
i. 3 't u.

LUNG

4.016+01 
2.086+04 
0.  
0.  
U.  
5.30E+05 
0.  
0.  
0.  
0.  
Q.  
0.  
0.  
0.  
0.  
0.  
0.  
Us 

0..  
0.  

U.  
U.  

U.  
0.  
1.05E+05 
5.416+05 
8.*621+07 
U.  
0.  
0.  
U.  
u.  
U.  
U.  
7. iE-05 
2..8E-03 
5. 941+01 
0.  
2. 1.51+08 

d.J7E+u66 
2.0U4+u8 
4.2 7t iQJ 
U.  
d.

GI-LLI 

4.01:401 
2.08E+04 
5.95E+07 
0.  
6*49E405 
6.3UE+06 
i.62E+06 
5.06E+06 
7*85E+UI 
0.  
0* 
0* 
1.54E-08 
O .  

1.44E+00 
1.50E+07 
5#92E+06 
3 .9bE07 
1.34L+05 
i.35E+06 
5.12E+06 
2.6bE+0J 
J*I2E+U4 
5.01E+08 
1.45E+06 
0* 
2.56E+0r 
1.94E+07 
6.48E+06 
9.44E+0 6 
9.92E 06 
1.69E+06 
± 1 44E +05 
0.  
0*.  
U.  
1.48E-J5 
50E-04 
1.19E+00 
U.  
4 .4JtUb 
4.5 3E06 
4.47E+u6 
2.JUL+U.  
2. U5E +u 0 
c*J 03L+U 7

TOTAL ODY 

4.UtE+01 
2.08L+04 
2.05 +Ur 
a.  
4. u4E +U4 
7. 26E+05 
1. 54E+06 
4. 91E +05 
5.b4E+U7 
0.  
0.  
0.  
1.iSE-UT 
0.  
4.b7E+02 
3.77E+01 
J.55t+07 
1.UbE+U7 
1.04E+09 
5.38E+UL 
.1.0E+03 
3.77E+U3 
7.34.+01 
5.88+ 02 
8.46E+U5 
1.1IE+03 
U.  
1.21E 05 
2.7UE+05 
J. 7eE+U5 
2.16E+03 
2. 51E+05 
2.64E+07 
2. 46E +05 
0.  
U.  
0.  
2.80E-U't 
9.6dE-UJ 
2. 6:L+UL 
0.  
1. 57E+08 
2. 23Q+07 
9. 92c+07 
J. 5 E+05 
4. 96E +U2 
2. btf-0+

(7) 

()

GO



BASED UN 1

0 u2./18/?~ 0
DOSE FACr3RS FOR GASEOUS DISCHARGES f 

CI1/R RELEASE OF EACH ISOTOPE AND 4 VALUE OF UNITY FOR X/Q, DEPLETED X/Q AND RELATIVE OLPObITION 

r

PATHWAY - COWS MILK (CONTAMINATE) FEED) AGE GROUP - INFANT
f.

0 R G 4 N D o SE C MREH ) 
E------------------------------------------------------------- - ---------------------------

13ONE LIVER THYROID KIDN4EY. LUNG GI-LLI SKIN TOTAL fIDOy
NUI L LIUE 

H-- --3 
U---14 

AR--41 
MN--S 4 
FL--59 
CO--58 
c0--b0 
ZN--65 
KR-83M 
KR-85M 
KR--85 
KR--87 
KR-- 8 8 
KR--dg 
KR--90 

SR- -8 9 

Y --- 9 L 
ZR--95 
NL--95 
RU-iU3 Ru-IU.S RU-tus 
AG110M 

SN-2?3 
SN-Iz6 
SU-iZ4 
sb-i25 

FE129M 
1--1.31 
L--133 
XLt 3191 
XEl4391 

AL 15M 
XE-15 
XE-137 

S-ld .  
CS-ide 
US-id47 
UA-iU 

CL-144

0.  
2.08E+04 
2*61E+6 U 
0.  
0.  
8.6E+ 04 
U.  
0.  
2..59E+UT 
a .  
0.  
U.  
0.  
0.  
2.05E+03 
7.34E+01 
0.  
4.66E+07 
Z.02E+09 
3. U5E+02 
3.b3E+tU3 
l.UtEs-U3 
L.92E+Ui 
1.9UE+UJ 
5 .05E+05 
0.  
U.  
1.91E+07 
i.06Es05 
2. 26E+U6 
4*03E+U5 
i.22E+U6 
6.Z0E+UJ 
0.  
0.  
0.  
U.  
3.45E-U4 
1.19E-02 
1.98E+02 
U.  
4.42L+06 
2.54LU4 
7.42E+u8 
.U6E+0 U 

4.25L+02 
1. 8000 U

f

0

3*96E+01 
2.08E+04 
I. 7bE+05 
0 
8.# UOE+U' 
2.04E+05 
14E+05 

9.J5E+Q5 
o U4E+07 

a.  
0 .  
0* 
2.26E-07 
0 .  
0.  
0 .  
1.iDE+03b 

0.  
U .  
1.63E+03 
4. 5SE+02 
U.  
0.  
5 . 41E+05 
3. 5bE Q3 
U.  
4. TE+05 

. 99E+03 
6.b5E+05 
1. b6F +05 
4. L9E+05 
1 . .3 6L +0 

LI .  

0.0 
3.19E-04 

i .LUE-0 2 

u.  
I. 95L+08 
2. 2 U+05 
8 , JIl+08 

* UL+uJ 
I . U IJE +0 -4

3 .96E +01 
2.U8E+04 
U.  
0, 

U.  
0.  
U.  
0.  
a.  
0.  
0.  

0.  U.  

0* a.  

0* 0.  U.  

0.  
0.  0,.  O.  

i.iE05 
2..56E+02 
6.46E+0 5 
1.56E+05 
4*59E+05 
2.30E+06 
0.  

0.  

0.  
U.  

0.  
U.  0.  
U.  
U.  
U.

1. 73E+01 
2. 4bE+05 
0.  
U.  
2 38E+04 
0.  
0* 
0.  
3*J73E+ 07 
0.  
0.  

0.  
0.  

0*.  

U.  

3. 19E+02 
8.91E+01 
9.61E+00 
J.*97E+02 
.*UbE+U6 
2. 83E+03 
0.  
0.  
0.  
8. 81E+05 
1. 75E+06 
5. 59E+U5 

*85E+03 

0.  0.  
U.  
U. 21E-04 
4. 15-03 
1. 12.+o1 
U.  
4. 63E+07 
5.58L+ U4 
4. 280.+UT 
I. U4 L+UU 
1. 5E+01 
4. 84L+US

3.96E+0i 3.96E+Ui 
Z*08E+04 2.U8E+04 
0. 3. i6E+U5 
0. 0.  

.0. .*4SE+05 
i.68E+04 6.75L+05 

0. 2.96E+05 
. .JiE+06 

U. 3.17E+07 
0* 0.  
0* 00 
a. U.  
U, 1.06E-08 

0. 3.83E+0i 
0. 1L4E-01 
0, 2.39E+U2 
0. a. ZE405 
U. 1.91E+07 
0. .OZL+04 
0. L.3uLtO6 

u. 0.64E+05 
0. E.33E+OZ 
8. 2..47E+04 
U. Z.21E+08 
U. 2.7UE+U5 
0. 0 .  
i.0E+05 *89E-U6 
8.2-UE04 2.97E+Ob 
2*90L+07 3.40E+06 
U. e.89E+U6 
0. 1 +.35L+U9 
U. 2 .7L+U 2 

1.00+0 U*.EF6 

u* 0  U.0.  
..6E-05 7.45L-Ob 
t.25L-UJ e.57E-04 
2.61?L+01 5o7ZE-U2.  

1.U3LO-ur 1.89E4136 
l.bbtJ.OJ 1.124L+04 
1.00UE+08 e.2.SEfiU6 
l.Zt3L+ul /.UUt.iE32 
0. 1 t E u 
U . I. U:

3. 9bE 401 
2. U8E+'+ 

1. 53E+04 
2. 78E 04 
2. 80E4105 
Z*24E+05 
2. 28E+07 

0.  
0* 

7. 87E*08 

5,89E+01 
2.. 8?r.+OL 
5. 1t+U2 

5.1t+QS 
8i.13E + 00 
93. 58E +02 
2. 68E+02 
6. 59E+00 
2. 43E+02 
J*22E+05 i. 2lE tiJS 

U.  
*97.+05 

4. idE+04 
j. 18UE+O 
6. 45t+04 
1*fobt+ui 

4. 32L+03 
0.  
U.  
0.  
0.  
2.. 4eL-04 

1. e7t+01 
U.  

. cE+U4 
4 1 ?fL+U 
1. U?.+UJ 
J4. U5 r-+ U2 
,J. b8E +03

(
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bASEU ON i
DOSE FACt3RS FOI GASEOUS DISCHARGES 

CI/YR RELEASE OF EACH ISOTOPE AND 4 VALU. OF UNITY FOR X/Q, UEPLETED X/Q AND RELATIVE DEPU51110N

PATHWAY - GOATS MILK (:ONTAMINAT:) FORAGE) AGE GROUP - INFANT

0 R GAN 0 USE ( M EM) 
-----------------------------------------------------------------------------------------------------

DONE LIVER THYROID KIDNEY . LUNG GI-LLI SKIN . TOIAL 8007

NUCLIUE 

H----J 
C---14 
P --- 32 
AR--41 
iiNJ--54 
FE--,9 
C0--55 
CO--b U 
ZN--bb 
KR-83M 
KR-85M 
KR--65 
KR--87 
K:--88 
XR--89 
KR--9U 

Si--89 
SR--9U 
Y---91 
ZR--95 

RU-iu 3 RU-lUG 
RU-106 
AGIIUM 
CUtisM 
SN-123 
SN-12b6 
SD-124.  

30-125 
TEt27M 
IEL29M 
I--1jL 
I--133 
AEI31M 
XEL3UM XEL13J XL- 1 3 .  
XEt35H 
AL-135 
XE-137 
XE-Id8 
US-1. b 

CS-lit 
OA-140 
GL-141 
UE-144

0 .  
2.08E+04 
6.83E+08 
0.  
0.  
1.07E+04 
U.  
0.  
4*73E+U 6 
0.  
U.  
U.  
0.  
0.  
3.49E+04 
3.11L+02 
0.  
7.94E+08 
8.56E+09 
2.47E+02 
4.20E+02 
i.7bE+U3 
2.63E+0i 
5*76+02 
1.05E+US5 
0 q 
1.54E-01 
4.87E+06 
8.35E+40 
2.96E+05 
1.96E+U5 
2.04E+06 
5.15+071 
2.19E+U6 
0.  
U .  
U.  
2 . U5I-U3 
7.08E-02 
1.214+03 
7.5b-US 
J.LiE+09 
2.55E+u7 
4.3+09 
9. U3E+US 
d.54E+U2 
5.9:4.+04

8.19E+01 
2 . USE8-04 
4.28E+f07 
0.  
2.55E+04 
2.54E+04 
7.64E+04 
2.46E+i05 
1.50EI-07 
0.  
0.  
0.  
J. 96E-08 
4*00OE-10 
0.  
0.  
9 66E+06 
0* 
U.  
0.  
1.85E+02 
7.92E+02 
0.  
U.  
I * 72E+05 
4.25E+034 
2.39L-U.3 
9 * 6E+ 4 
1. 58E+03 
1.56E+0'+ 
6 . 80E+04 
7vu0E+05 
b. 13E+U.  
3.19E+06 
0* 
0* 
0.  
I . 89L-US 
b .54E-0 2 
1 . 36+03 
I. 49E-04 
5.59E+09 
1. 01E+08 
5 . 16+093 S . 111+420 

5b.;09E+U2 
2. .4:+4 U

8419E+01 
2.08E+04 
0* 
0.  
0.  
Q.  
U.  
0* 
0.  
0.  
0.  

0.  0.  
0.  
0.  
U.  

0.  0.  0.  

0* 0.  

0,.  

0.  

2.39,E-03 
2.83E+04 
2.02E+02 
7.32L+04 
6.JiE+04 
7 .67E+05 
1.97E+10 
7.55E+08 
0.  
U.  
0.  
0.  
0.  
a.  
U.  
0.  
0.  
0, 
0.  
0.  
u .

01

J.*58E+01 
2. 6E+U3 
0.  
U0* 
7.59E+03 
0.  
0* 
0.  

0* 
0.  

0.  
0* 
0* 
U.  
0*0 0.  

0.  
0.  
3.6fE+01 
£ *55E+U2 

i. 32E+0i 
i*ZiE+02 
3.3TE+05 
3. 37E+03 
0.  
U.  
0.  
9.95E 0'+ 
7. U8E+05 
9.J41E+U5 
1.5'eE+07 
7. 51+ US 
0.  
0.  
0.  
7. 17-0' 
2. 48.t- U 
1. UUE+U1 
1. 10E-04 
.3*261:+08 J. bJ!r.4Ub 
5.*t)1t+07 
2.b3tUS 0 
4. 514U1 
J. 14t*Ul

8.19t001 6.19EfOi 
2.08E+04 2.08E+04 
0. .b6E*07 
0*. 0.  
U. 7*81Ef'04 
7.SL+UJ .38E+04 
0* 1*98E+05 
0. b.08E+05 
0. 9*46E+06 
0. 0* 
0* 0.  
0. 0* 
0. L.85E-09 
0. 0* 

0* . 6.52E+02 
U. 3.01E00 
U. I.90E4f06 
0. 1.48E+07 
U. 8*28E+07 

. 1.6JEs04 
U. L*4bE+05 

0. 6.33E405 
0. 4*28E +02 
0. 4.47E+0 3 
0. 7.UE+U7 
U. 1.79E+05 
0* 3.8iL-02 
1.16E+04 2.94E+06 
0*486+04 Z.3bE+06 

7.96E+U6 * 7.130E+05 
U. 1.14E+06 
0. 1.23E+06 
0. .JiE +b 
U. 5.6 7105 
0. 0.  
U* 0.  

2.16E-U4 4.441E-US 
7 .&.t-uj j.*pSt-UJ 
1.bbE+02 3.574UU 
1.uak-05 b.37E-10 
b).49L4.08 I..S3t4Ul 

7.69L+Ub 1.15E+07 
o.e5L+ud I.J4E+U7 
5 .56h0 *uz * 9.3L+04 
U* Z*>4E+US 
O* . * . E+Ub

0* 
D.  
0* 
0* 

Of 

a.  0.  0.  

U' 0.  0.* 
a.  0* 
0.  
0.  

U.  0.  

0.  U.  

U.  
U.  0.  

U.  

U.  0*.  

U.  0*.  0*.  

U.  
U.  
0.  
U.  

U.  
U.  
U.  
0.  
U.  

U.  
0.  
U.

8* I9E+01 

2.64E+07 
0.  
4.87L+03 

9. bbE+03 
L. Oft +05 
5. 89c +0 
6. 600.+06 

0.  
L. 38E-08 
2. 12-10 
1. 00E+UJ 
7. 92r.+01 
4. 50E +03 
Z.28ELt01 

2.13E+Q9 
6.563E+Ua 
1* 100+I+2 
4. b6+U2 
9. u4It+UU 
7.0dE+01 
1. acrc.+U5 
1. 36L+u2 

. 79L-03 
1. 4Ef4-05 
3. 3U t +04 
4.49E +0'4 
2. 61.+04 

.3. 10+c. + 
J. 5 r-+ Ur 
9. 68E +u5 
U.  
0.  
0.  

I0* 41.E*U 
2.90t*U2 a. 9uE I*UI.  
7.92ZE+U1 
71. 4LE-U5 
4.71JE+U6 
7*26c+01 
2. 96c6+4* 

4. b/E +U4 
.. . 4 U So ilctu+ t

I' 
0 I 
C' [



01/18/79

LASEU ON 1

DOSE. FACr3RS FOR GASEOUS DISCHARGES 

CI/YR RELEASE OF EACH ISOTOPE AND 4 VALUE OF UNITY FOR XtQ, DEPLETED X/Q AND iELATIVE UtPoSITrUN

AGE GROUP - INFANTPATHWAY - 6OATS MILK (CONTAMINATE3 FEEU)

NU:LIOE 

H----3 
U---14 

AR--uL 
MN--54 
FE--59 
C0--58 
UO--b U 
LN--65 
KR- 83M 
KR-85M 
KR--85 
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Annual Averaged Atmospheric Dispersion and Deposition 

to DAEC Site Boundaries (Reference Meteorology)

Stack Release

Depleted 

Distance X/Q X/Q 3 
(meters) (sec/m3) (sec/m )

1176 
1203 

695 
642 
535 
455 
588 
481 
455 
535 
668 
749 
668 
722 
936 

1257

2.7E-7 
1.2E-7 
1.3E-7 
7.7E-8 
2. 1E-7 
1. 1E-7 
1. 4E-7 
2.OE-7 
8. 8E-8 
4. 2E-8 
2.3E-8 
2.7E-8 
4. 1E-8 
6. OE-8 
9.7E-8 
2.8E-7

2.6E-7 
1. 1E-7 
1.3E-7 
7.6E-8 
2. OE-7 
1. 1E-7 
1.3E-7 
2. OE -7 
8.7E-8 
4. 1E-8 
2.2E-8 
2.6E-8 
4. OE-8 
5.8E-8 
9.3E-8 
2.7E-7

1.4E-8 
9.OE-9 
1. 1E-8 
6. 1E-9 
1. 4E-8 
9.3E-9 
1. 1E-8 
1.7E-8 
7.5E-9 
3.2E-9 
1.7E-9 
2.OE-9 
3. 1E-9 
5. 2E-9 
6.4E-9 
9. 1E-9

Vent Release 

Depleted 
X/Q3 3 D/9 

(sec/m ) (sec/m ) (m )

3.3E-6 
7.5E-7 
5.3E-7 
3.9E-7 
1. 3E-6 
9.9E-7 
9.5E-7 
1.3E-6 
7.5EI-7 
4.4E-7 
4.3E-7 
4.5E-7 
5.4E-7 
8.6E-7 
1. 3E-6 
4.3E-6

3.2E-6 
7. 1E-7 
4.9E-7 
3.6E-7 
1. 2E-6 
9.OE-7 
9.OE-7 
1. 2E-6 
6.8E-7 
3.9E-7 
4.OE-7 
4.2E-7 
5. 1E-7 
8.OE-7 
1. 2E-6 
4. OE-6

3. 1E-8 
1. 4E-8 
1.8E-8 
1. 4E-8 
3.9E-8 
3.4E-8 
3.6E-8 
5. 1E-8 
2.6E-8 
1.6E-8 
1.3E-8 
1. 1E-8 
1.4E-8 
2. 1E-8 
1.7E-8 
2. 1E-8

Sector

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NNW

, ,



-** - - -..... Table* 

ATmOSPHERIC DISPERSION FACTORS FAR-DUANE ARNOLn VFNT-STArg SEASON-ANNUAL REO-DX-2 3YR

IN UN TYPE- X/Q SFC/Wm
DIFCTTCN 

SFCTOQ 45 
N 2.o9E-n7 

NNE 2.?5F-n7 
NE 1.AnF-67 
FNE q.OOF-nA 
E 2.19F-47 
FSE 1.1OE-07 
SE 1.,E-07 
SsW 7.04F-07 

S A.A7F-nA 
SSW. 4.04E-OA 

w 2?.16E-OA 
WSW 2.086-08 

W.31E-09 
WNW 5.A4E-0Aq 
NW 1.12E-n7 
NNW 7.24F-07

IN 
T CTTON
SECT(OR 

N 
N N 
NE 
FNF 

FSE 
SE 

SSE 
S 

SSW 

Www 
w 

wNW 
NW WJNW 

TNW 

I N 
DIDFCTION, 

SECTOR 
N 

NNF 
NE 
FNr 

SE 
SSF 

SSW 
SW 
WSW 

W U SW 
WNW 

)Nw

?411 
2.78W-f7? 

R.54F-08 
1.4nF-A7 
1.51E-07 
1.07E-07 
1.23F-07 
I . Q5F-fl 7 
7. 16E-na 
6.66E-08 
6.740-08 
7. 81F-08 
9.49E-Oil 
1.41E-n7 
2.33F-07 
2.40E-n7

1.4qF-07 

8.%)"-A8 
A.4qF-OR 

9.To-A 

h.e4r-ng 
4.7 F-6A 
4. 19F-A 
4. 71F-QA 
4. 7SF-OR 
9.^4F-nAg 
9. A7F-48 
1.17F-07 
1.19F-47

-RUN TYPE- DEPLETFO x/O SEC/M3

455 
2.94F-07 
2.21E-07 
I .5A-07 
A.8t7E-nR 
2.14F-07 
1n.8F-07 
0I0.OE-07 

2.01E-n7 
A.74E-08 
3.97E-0A 
2.17F-oA 
2.0SE-nAR 
7.?SF-A 
5.SF-OA 
1.10E-07 
2.19E-07

2413 
2.67P-07 
9.4 IF-08 
8.17E-08 
1.34F-n7 
1.45E-07 
1.02F-07 
1. I RE-07 
1.01F-07 
6.92E -08 
6.46E-08 
6.59E-083 
7.34E-08 
9.14F-08 
1 .35E-07 
2.23F-n7 
2.30E-07

1.41)F-07 

5.oe1r-A8 

A5aF-AA A.el -A 

7.nA4-na 
6.V-nR 
4.r4QF-OA 
4. 1 Sc-AA 

4.c2E-08 

S. I1F-8 

1.1 F-07

;631 
Q.47E-On 
6.nOE-OA 
4.71F-00 
3.Q0E-0A 
S.'0E-A 
5.24E-fn 
4.49F-OA 
4 .40F-0' 
3. 9F-OA 
7.77F-OR 
3.23F-0Q 
3.1OFn-A 
4.n9E-04 

5.'IE-On 
6.40E-0OA 
6.A5E-AA

RUN TYPE- DEPOSITIN 0/0 M-2

I .R3E-Ag 
1 .'4E-0A' 
7.1 7F-A9 
1.C;4E-013 

Q.33E-6q 
1.2SF-nA 
1.72E-fA 
7.R3E-09 
3.3SE-09 
1.BSE-09 
2. AE-09 
3.13E-9 
S.73F-O9 
A. 15E-_9 

. 1, 1.F -o 0;

2413 
5.59E-09 
3.47E-n9 
2.52E-09 
1. 78F-09 
2.87E-D 
?*A6c-n9 
3.85*E-09 

. .33F-09 
2.30F-09 

.1.63E-09 
1.55E-09 
1.56E-09 
2.01E-09 
3. 1'4E-0()9 
3.56V-09 

I 5E-09

4022 
1.7AP-09 
1.24F-A9 
R.44F-10 
5. 22V-10 
I.Aor-10 

. pr-no 
1.11 -09 

1.47P-109 

6*73F-10 
6. l.P-10 
c.ine7-10 

7.44E-10 
I .19V-09 
1. 14F-69 
1 .1 F-0n9

c631 
A.92E-In 
S.Q6E-1 0 
4.n2E-1A 
?.39F-10A 
4.00E-10 
4.ASF-1 
6.11E-In 
7.RIF-1 A 
4.27E-1 A 
3.1AF-In 
3.2?F.-1fl 
3.oqE-1 A 
4.n1F-10 
S.A3E-IA 
5.32E-IA 
5. 114E-1 A

6631 
1.OnF-07 
6.7QF-A 
5.01Fan 
4. 13F-A P 
9.75-OA 
S.AlE-oA 
4.A0F-0A 
4.70E-on 
3.2RE--nl 
2.95F-0 
1.47F-0 A 
3.14E-OA 
5.40F-O 
S.78E-OA 
6.R9E-OA 
7*P9E-0A

DISTANCE (METERS)

7 ?4 0 
1.04F-07 
5.02F-na 
3. 64F-OR 
3.04F-0A 
4. 1AF-0A 
4.0AE-0A 
3.54F-04 
3.ACF-nA 

2.AFF-0A 
2.54F-0A4 
2.53E-nA 
3.71 E-OR 
4.4?F-08 
5.71F-08 
5.26E-DA

12067 
5.0AF-08 
3.44E-Al 
2.A8E-AR 
I .A4F-A 
2.01E-08 
2.46E-08 
2.49E-4A 
3.04E-nAR 

q.99F-A 
1q.F-a 
1.7QE-AA 
1.70E-OR 
1.54E-AR 
2.58E-nr 
3.17E-08 
4*26E-M

DISTANCE (METERS)

7240 
9.64E-AA 
4.6AF-nA 
3.40T-6A 
?.AAF-fA 
3.91F-OR 
3.7AF-OA 
3.28E-09 
3.41F-OR 
?.Q6F0oA 
2.64F-AR.  
2 34E-OA 
2.31E-08 
3.32F-OR 
4.0F-OR 
5. 2? -OR 
4.90E-OA

17067 
4.56E-A8S 
3.09E-08 
2.SAF-nA 
1 .71-OR 
I .6E-nAA 
2.24E-AR 
2.27E-Oi8 
2.76E-AA 
1* 83E-nA 
S1.74E-nA 
I .S9E-nR3 
1.4RE-na 
1.35E-08 
2.21E-Al 
2.77E-08 
3.66E-n8

DISTANCE (METERS)

. 7240 .  
5.2AF-I 0 
3.68F-10 
2.47F-10 
1.46F-10 
2.42F-I10 
?.82E-14 
3.90F-10 
4.87P-10 
?.75F-I 0 
?.OqF-1O 
2.01I-1n 
1.94F-lo 
?.44F-1A 
3.5 1F-10 
3.24E-1o 
3 .17E- 10

12067 
2.07F-i n 
1.3SF-10 
1.22E-i 
4.7tE-1 1 
7.ARE-1 1 
9.46E- I 
1.27F-1 0 
1 .63E-0  
9.20E-1 I 
6.74E-1 I 
6.63E-1 I 
6.34E-1 I 
7.65F-1 I 
1.44E-1 A 
1.54E-10 
2.13E-10

24135 
1.59F-08 
1.09r-AA 
9.0 AE-n9 
6.42F-9 
6.90F-09 
8.44F-49 
F3*32F*A9 
1 .04F-n8 
6.9?F-A9 
6.40F-n9 
5.73F-n9 
5.33F-n9 
4.767-9 
7.7RF-n9 
9.73F-49 
1.29F-08 

24135 
I .31F-AR 
9.03F-n9 
7.2AF-n9 
5.70F-09 
6.16F-n9 
7.22F-A9 
7..34F-09 
9.16F-09 
6.29F-09 
5.45F-n9 

4.40F-69 

3.QF-A9 
5.99F-49 
7.64F-09 
9.75F-09 

24135 
5.52F-1 
3.50F-1 I 
3.63F-11 
1.3 OF- I 
1.77F-11 
?*??F-1 1 
2.7AF-I I 
3.55F- I 
1 .99F- I 
1.44F-1 1 
1.38F-I I 
1.33F-Vl 

.1.60F-1l1 
3.81F-11 
4.44F-1 I 
6.4SF-' 1

40225 
A.39E-09 
5AOE-09 
4.77E-09 
3.MlE-09 
3.RSE-09 
4.69E-09 
4.59E-09 
5.A1E-09 
3.92E-09 
3.47E-09 
3.07E-09 
2.8IE-09 
2.50E-09 
4.00E-09 
S.04E-09 
6.61E-09

40225 
6.1 AF-09 
4.33E-09 
3.32E-09 
3.04E-09 
3.31E-09 
3.73E-09 
3.Q0E-09 
4.qE-09 
3.SSF-09 
2.80E-09 
2.SF-09 
2. 19E-09 
2.01E-09 
2.71E-n9 
3.46E-0.9 
4*27E-09 

40?26 
2.686-11 
1 .68E-1 1 
1.53E-11 
5.?0E-12 
7.96E-12 
1.04E-11 

- 1.21E-1 I 
1 .51F-1 1 
l8*1E-12 
6.17E-12 
S.57E-12 
5.51E-12 
6.51E-12 
I .?E-1 I 
I .83E-11 
2.52E-1 I

56315 
5.56F-09 
3.86E-09 
3. 17F-09 
2.46F-09 
2.61F-09 
3. 18E-09 
3.09F-09 
3.94F-09 
2.67E-04 
2.32E-f9 
2.04E-09 
1.86F-09 
1.63E-09 
2.61f-09 
3.31E-09 
4.35E-09

56315 
3.75F-09 
2.6SE-n9 
1.96F-09 
1.99E-09 
2.1 7F-09 
2.3RE-09 
2.55E-09 
3.29E-09 
2.40E-09 
1.79E-nQ 
1.62E-09 
1.37F-09 
1.27F-09 
1.59F-OQ 
2.04F-09 
2.46F-09

56315 
1.72F-1 1 
1.07F-11 
A.71F-12 
3.51E-12 
S. 13F-12 
6.80F-12 
7.61E-12 
9.30E-12 
4.88RF-12 
3.92F-12 
3.39E-12 
3.41 E-I2 
3.92E-12 
8.55F-12 
1.03E-11 
1.35E-11

72405 
4.06E-09 
2.R4E-09 
2.33F-09 
1.84E-09 
I *95E-09 
2.37E-09 
2.29E-09 
2.93E-09 
1.99E-09 
1.70E-09 
1.49E-09 
I.35E-09 
1.18E-09 
1.89E-09 
2.41E-09 
3.17E-09 

72405 
2.56E-09 
1 .R2F-09 
1.32F-09 
1.43E-09 
1.57E-09 
1.69E-09 
1.83E-09 
2.39E-09 
1.76E-09 
1.27E-09 
1.1SE-09 
9.6 1E-10 
8.95E-10 
1.06E-09 
1.36E-09 
1.62E-09 

72405 
1 .14E-1 1 
7.14E-12 
5.41E-12 
2.53E-12 
3.64E-12 
4.64F-12 
5.32E-12 
6.43E-12 
3.41E-12 
2.72E-1? 
2.33E-12 
2.32E-12 
2.69E-1? 
5.22E-12 
6.32E-12 
8.10E-12

-. 1



AlmoSPMF.RTC DISPFPSION FACTORS rnR-OUANE ARNnLt

IN R

N

C
QUN TYPE- V/O SEC/Us1

459
1,74E-n4 
i ,16E-06 
7.A4E-47 

1 .7iQF-n7~ 

7&7F-n7 1.27SE-oA 
9. *05E-117 
4.09F-07 

4.75F.-07 
7,4AF-07 
9954E-47 
I .77E-Of.

IN 
rnIPECT ION 

01ECTnR 45CZ 
N 1.62E-q44 

NN$ 1.0E*87-6 
NEJ 7.06-47 

EN q4.12E-07 

rE 1.17F-46 
SSE 1,7AF-IS 
S 6.RAE-7 

55V __ 4.ASF-07 
SW 3.77E-n7 
wS.4 3.16F-07 
v 4,43E-47 

VNW 6.89E-07 
.v . A.99E-07 
NN4 1.67E-06

2411 4072 
P,12F-A6 9.1Q7-f7 
5.33E-47 4.1?-07 
4,59E-07 3.0AF-07 
1.07E-06 4.17P-47 
$*7?-07 4*Plr-)7 
5.607-07. 3.orl-n? 
7.06F-07 3,fl*-07 
4.M4F-n7 2.ir-n7 
3.8nE-07 1.*oF-07 
3.957-07 I.oAF-n7 
5.07F-07 ?.720:-n7 
4.47E-07 2.117-07 
6.17E-07 2.96r-07 
8.54E-07 S.Int-07 
1.627-06 7.?57-07 
2.24F-06 9.14F-07

563fv 

3.7E-07 
2.44F*-47 
2.47F-07 
P, OE-07 
1.74F.-67 
1.14E-07 

1.26E-07 
1.94-07 
1.1E-07 
4.47F-07 
2.9RE-07 
4.1 &E-07 
5.49E-07

RUN TYPE- DEPLFTED x/O SEC/M3.

2413 
2.04E-06 
5.087-07 
4.36F-07 
9.56F-07 
A.2AF-n7 
5.22E-07 
6.60E-n7 
4.51E-07 
3.59E-07 
3.76E-07 
4.83E-07 
4.24E-07 
5.85E-07 
A.04E-07 
1.54E-04 
2.16E-06

8.p07 

3.QIw-07 
2,oE-07 
3.0?F-07 
4.11F-07 
3.4(%E-07 

2.04 -07 
1 AQF-07 
I .AF-07 

1.07F-07 
2.7A1E-07 
4.71*F-07 
6 AF-07 
9.01F-07

44 31 
I. 93E-07 
3.27E-07 
2.90E-07 
I.7E-07 
2.35E-07 

1.41E-07 

1.19F-07 
1 .AAV-07 
1 .40E-07 
4.27E-07 
2.76E-07 
3.Q1E-07 
S.P9E-07

Ta 

*I-WEACTAR AUTLOING 

DTSTANICE (METERSI

7241 

7,44F-7 
3.00F-07 
P*PSF-07 
173rg-07 
1 .81F-07 
1.41F-07 
.1.21E-07 
9.27r-nR 
I .04F-07 
1.49F-07 
1.4AE-67 
1.32F-07 
3.29r-47 
P.60E-n7 
3.7?E-07 
3.92F-07

12(067 
3.17F-n7 
2.21E-07 
1.757-07 

7*42E7-nA 

6.1 RE-nA 
7.09E-OR 
6.317-4 O 
5*63E-4 
1.09E-07 
1.69E-07.  
2.04E-07 
1.46E-07 
1.58E-07 
1.77E-7* 
2.68E-07

SrASON*ANNUAL

24135 40725 
9.29F-n 4.66E-08 
6.62F-08 3.34E-08 
5.2?F-A 2.62E-OR 
?.73F-48 1.40F-08 
2.P3F-0R 1.14E-04 
1.80F-AR 8*9AE-09 
2.06F-n8 1.03E-08 
1.847*08 9.27E-09 
1.68F18 8.57E-09 
3.237-n8 1.63E-08 
5.21F-nR 2.6AE-08 
6.407-48 3.31E-08 
4.62F-n8 2.42E-08 
4.61F-48 .30E-03 
5.16F-48 2.57E-08 
7.77F-08 3.07F-08

REO-D-4 3Y i S'PLT

..56315 
3.07E-08 
2.21E-08 
1*74F*04 
9.28F-09 

5.877-09 
6.73E-09 

6.04F-09 
S.61F-09 
1.08-08 
I .7F-08 
2.21E-08 
I .62e-09 
1.51f-08 
1.69E-08 
2.S4F-OR

DISTANCE (METERS)

72411 
4.15F-07 
2.AAE-07 
7. 14E- 07 
1 .60F-07 

1.57F-07 
1.19F-07 
.11-07 

9.36F-OnR 
9.50r-nA 
1.41F-07 
1 .39r-07 
1.23F-07 
P.907-07 
7.36F-07 
T.?3F-07 

3.75F-07

12067 
2.13E-07 
1.52E-n7 
1.10E-n7 
6.947-AR 
5.877-n8 
4*23E-08 
5.387E-n8 
4.78E-nR 
4.69F-OR 
8.0 9E-08 
1.34E-07 
1.60F.-n? 
1.2?7E-07 
I .01E-07.  
1.13E-07 
1.60E-07

24135 
S.31F-08 
3.8RF-na 
2.76F-n8 
1.83F-na 
1.54F-0a8 
1 .05F-08 
1.935F-08 
I *22F-aS 
1.247-na 
2.07F-08 
3.0F-n8 
4.34F-48 
3.40F-n8 
2.49F-n8 
2.78F-08 
3,88R-nR

4022c 
2.25E-08 
1.65E-08 
1.16E-08 
7.92F-09 
6.64E-09 
4.43E-09 
5.77E-09 
5.21E-09 
5.44E-09 
8.M7E-09 
1.S7E-08 
1.89E-08 
1.51E-08 
1.04E-08 
1*17E-08 
1.62E-08

56315 
1.29-OR 
9.49E-09 
6.71F-09 
4.56E-09 
3.81F-09 
2.52F-09 

.3.28F-09 
2.96F-09 
3.15E-09 
5.08-09 
9.07E-09 
1.10E-O0 
8.78F-09 
5.97E-09 

- 6.67E-09 
9.30F-09

NNr 
NP 
FNF 

r 
7 s 

SS st 

SSW 
ssw 

WSW 
v 

NNV

RUN TYPE- DEPOSTTION 0/0 M-2

2413 
7.50E-09 
4.30E-04 
3.11 1E-fi 
2.557-n9 

4.18E-09 
5.70E-n4 
5.93F-09 
3040E-09 
2.69E-0 9 
3.22F-09 
2.7 3E-09 
3.07Fn 
4.78E-09 
4.4 E-09

I . p77-09 
A.PAF-10 
7. pl;- 10 
1 n06F-09 

I . lqr-n9 
1.5 r,1 -09 

A.nlF-10 
9. gip-1 0 
R,. 16F- 10 
R.Q9F7l0 
I .4AF-119 
1 ,71F-0f9 

117r-09

5631 
9.R7E-lA 
6.OE-Ia 
4.z2E-10 
3.51E-in 

6.q9E-10 
7.137.-in 

4.697-10 
3.73 3-in 

.3.787.-iA 

6.60F-in

DISTANCE (METERS)

7?40..  

4. 12F-10 
?.89F-1 0 
2.30F-10 
3.3RC- 10 
4913F-i0 
4*24F-1O 
4. 85F- 1 
298 5F-10 
?*29F-10 
2. 76E-1I0 
2.7-10 
3.47F-14 
4.31F-10 
4.727-10 
4.33F-10

12067 
4.05E-1 0 
2.32F-10.  
1 .60E-10 
1 .0AF-10 
1 .307-1 0 
1,62E-10 
2.137-10 
2.20E-1 0 
* 138E-1 0 

*1.43F-10 
11637-10 
1.31E-10 
1.40E-1 0 
1 *93E-1 n 
29057-10 
2.97F- I

24135.  
8.71F-11 
5.04 F-11 I_ 

2.53F-1 1 
34 117-11I 

34 91-I I 

5.01F-l I 
3.53F-11I 
3.36r-i1 
4.04E-1 i 
3.14F- 11 
l.3F-81 I 

4.29F-71I 
6. 13F-11

4025 56315S 
3.2?E-11l 1.64F-11 
I.8t6E-11 9,47E-12 
1.?3E-11' 6.22F-12 
9,51F-12 4.92F-12 
1.17E-11 6.013E-12 
1.28F-11 6.S2F,-1I2.  
1.F84E-li 9157E-12 
1.B97-11 9.84F-12 
1.36E-11 7.24F-12 
1.257-11l 6.45F-12 
1.,527-11 '7.8R712? 
1.1$tE-11 6907F-12* 
1.357-11l 7908E-12 
1.4R7-11 7.53E-12 

1.57-1 '.8.02F-12 

2a57-11 1.14E-11

72405 
1 .01E-11 
5.84E-12 _ 

3.86E-12 
3.0 1E-12 
3*72E-12 
4.03E-12 
s. p87-12 
6.06 E-12 
4.4 1E-12 
3.94E-12 
4.777-12 
3.69E-12 
4. 28E-12 
4.67E-12 
4.97E-12 
7.09E-12

I N 
rIIOFCTION.  

SFCTnR 
N 

KNF 

NE 
7NPF 

ESE 

Ss 

S 

WSW 
w 

w~w 

Nw

455c 

4,577-08 

P. ) SF.-fl 

4 c I .- 1R 
3 *47F-flR 
4 .7q7-51 
5. 17f-nA 

I .76F-OR 

I .16F-OA 
1.717-OR 

3. 14E-na

7240S 
2.25E-08 
1.63E-08 
1 .28F-08 
6,95E-09 
5.54E-09 
4.27E-09 
4.87E.04 
4.37E-09 
4.08F-09 
7.91E-19 
1.32E-08 
1.64E-04 
1.20E-08 
1.10E-08 
1.23E-08 
1.86E-08 

72405 
8.48E-09 
6.27E-09 
4.44E-09 
3.02E-09 
2.51E-09 
1.65E-09 

* 2.13E-09 
1.93E-09 
2.08E-09 
3.34E-09 
6.01E-09 
7,31E-09 
5.84E-09 
3.91E-09 
4.37E-09 
6.10E-09


