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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 of the boundary of property owned or controlled 
by IELP on which DAEC is sited, ie., 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 I," 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 

(pCi/ml) 

C = concentration of radionuclide i in the receiving stream 

(pCi/ml) 

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

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

* F1 , F and F may have any convenient units of flow (i.e., volume/time) 
1 2 c 

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 , 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)* 

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. For drinking water taken from the River 

the value of 10 is assigned to M. 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 I, 

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 .0-Y activity analysis of the 

liquid waste provided the unrestricted area MPC for unidentified emitters, 
-7 

1 x 10 1Ci/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, ENPCb of the 

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

Part 20, Appendix B, Table 21 Column 2) is calculated with the equation 

FMPCb C ( 
b ... M P c i ) 

where FAPC = fraction of unrestricted area MPC in batch derived from 
b 

activity measured prior to release.  

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

principal gamma emitters) in batch sample taken prior to 

release (C±i/ml) 

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

the radioactivity in a batch prior to release, the fraction of the 

unrestricted area MPC in the batch is just 

EMPC Cb FPb = b 

-7 
1 x 10 

where Cb = the total or gross 0-Y activity measured in the batch sample 

(11Ci/ml) 

lxlO7 = the unrestricted area MPC for unidentified radionuclides (iCi/ml) 

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 
- A FS2 

RPC b F b Sl

9
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where S = radiation monitor alarm setpoint (cpm) 

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

sample in laboratory (ie, A = C or Cb 
~bi b 

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 PlCi/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 

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.  

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, EIPC c, of the activity concentration in each of the continuous 

release streams to the unrestricted area MPC is calculated with the 

equations 

EMPC 
ci F4c MPC.  

where B4PC fraction of unrestricted area MPC in continuous release 
cw 

based upon activity measured in weekly composite 

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

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

In the event the total or gross P-Y analysis alone is used to determine 

the radioactivity, the fraction of the unrestricted area MPC in the 

continuous release is 

EMPC C 
c c 

1 x 10-7 

where C = the total or gross P-Y activity measured in the continuous 

release sample (pICi/ml)

* Any suitable but identical units of flow (volume/time)
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P The alarm setpoint of the radiation monitor on a continuous radioactive 

discharge line is determined with the equation 

A .FS 2  g 
EMPCF 

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)t Value not greater 
51 

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.  

In the event the concentration of radioactive material in the sample from 

the continuous release is below measurable levels (ie, less than the 
-7 

lower limit of detection), the value of 1 x 10 pCi/ml or the equivalent 

counting rate (cpm/ml) may be substituted for the factor A 
-7 BP 

(ie, A 1 x 10 ). c 
BAPC c 

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 evaluated to determine whether 

the radioactivity concentration of the restricted area boundary complies 

with Specification 3.14.2. As long as the total or gross activity 

concentration, measured as required in Specification 4.14.2, does not 
-7 

exceed 1 x 10 pCi/ml after dilution in the discharge canal, 

Specification 3.14.2 is satisfied and an MPC calculation based on 

individual radionuclides is not required. Furthermore, demonstration 

of compliance with Specification 3.14.3 as specified in Specification 4.14.3 

is deemed to verify compliance with Specification 3.14.2.

*Any suitable but identical units of flow (volume/time).
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Otherwise, the quarterly average radionuclide concentration in the 

discharge canal, expressed as a fraction of MPC, shall-be computed 

quarterly 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, 

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 1MP FMPC MP .t + FMPC A- t 
t bp bp +L MP~bm bm + L E L bq bq 

p m q 

EMPC L't + EMPC At + FMPC At ~cw cw e.... m cm cq cq 
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 

monthly composite analysis (hours) 

t is the duration of the continuous release for the q-th quarterly 
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 

w3 the weekly composite analysis index 

m, the monthly composite analysis index 

q, the quarterly composite analysis index.)
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2.5 Accumulated Personal Maximum Dose 

Technical Specification 4.14.3 requires an assessment to be performed 

at least once every 31 days in any quarter in which radioactive effluent 

is discharged which determines whether the dose or dose commitment to a 

person offsite due to radioactive material released in liquid effluent 

calculated on a cumulative basis exceeds Specification 3.14.3. The.  

requirement is satisfied by computing the accumulated dose commitment to 

the most exposed 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.  

AD k 3.785 x 10-3 ZAeaniCik Z t F .  ank eai aki J1 
i j F 

2j 

D = 1D 
an . ank 

*k 

where D = 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 availableon 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 eani = transfer factor relating a unit release of radionuclide i 

(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_ 

galI/min)

)



page 10

C. = the concentration of radionuclide i in the undiluted liquid 

waste to be discharged (iXCi/ml) 

At. = 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- = conversion constant (3785 ml/gal * 106 Ci/pLCi) 

Pathway-to-dose transfer factors, A .n for use in calculating the dose 7 . eani 

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) 

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

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

near the discharge canal, F2 = 5 F for the fish pathway and F = 10 Fe 
for the drinking water pathway.  

2.6 Projected Personal Maximum Dose 

The dose commitment to a person offsite due to radioactive material 

released in liquid effluent may be projected by calculating the extrapolated 

total body and most exposed 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 dose commitment to a maximally exposed hypothetical person will 

be projected by calculating the doses accumulated during the most recent 

three months (according to the method described in section 2.5) and by 

assuming the result represents the projected doses during the current 

quarter.  

Alternatively, the quarterly dose commitment may be projected by using 

the equation: 

P =91 D 
an Xan 

where P = projected dose commitment (mrem) to organ n (including total 

body) of age group a for the current quarter 

91 = number of days in a quarter 

X = number of days to date in current quarter
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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.

3.3 Deleted.
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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 Part 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

u1clides i- 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 based on past data or 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 - C ..  
MPC.

I
i
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where MPC = gross activity concentration of noble gas mixture corresponding 

to 10 CFR 20 Appendix B Table 2 Column 1 limit (VCi/cm3 ) 

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

release (PCi/cm ) 

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

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.  

Alternatively, the total activity concentration of the noble gases may be 

used with the MPC value of Kr-88 (2 x 10-8 VCi/cm 3) for the purpose of 

conservatively determining an activity concentration of noble gases that 

will be less than the 10 CFR 20 Appendix B, Table 2, Column 1 limit. If 
-8 3 

this approach is used, the value of MPC is simply 2 x 10 PICi/cm .  

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

with the equation 

S= MPC* h 

4.7 x 10 4  F *X 

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

h = effluent noble gas monitor counting rate response 

pm or calibration mR/hr) for noble gas 

li/cm 3)ICi/cm3 

gamma radiation 
3 

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

X/Q = minimum atmospheric dispersion from release point to 
3 

unrestricted area (VCi/cm per ICi/sec) 

4.7 x 10 = conversion constant Im 1 min 

k35.31 ft3  60 sec 

MPC = maximum permissible concentration for the effluent 

noble gas mixture as determined above 

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: 
-7 3 X) = 2.8 x 10 sec/m 

Q stack 

-6 3 
X 4.3 x 10 sec/m 
Q vent
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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 4.15.3.1 requires a monthly calculational 

assessment to verify that the cumulative air dose due to gamma radiation 

from radioactive noble gas released in gaseous effluents during the 

quarter does not exceed Specification 3.15.3.  

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. In the event an integration digital counter 

is used, the total measured radioactivity discharged via a stack or vent 

during a counting interval is determined by the relation 

4 Q. = 2.83 x 10 NF 
h 

where A Q. total measured gaseous radioactivity release via a stack or 

vent during counting interval j CiCi) 
-~4 3 -3,* 

2.8 3 xl0 = conversion constant (cm /ft 3 

N = counts accumulated during counting interval j 
3 

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

h = effluent noble gas monitor calibration or counting rate 

response for noble gas gamma radiation cpm 
.3 

(1Ci m.  

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 

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

gas discharged from DAEC is calculated with the 

D = ZAQ.. g. AY.) + AY(AQ. g v 
i j, i y i 

.1 Q 

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.the stack to air dose at ground-level received from 

gamma radiation from the overhead plume (mrad/l.Ci) 

AY factor converting time.integrated, ground-level concentration 
v.  
1 of. noble gas to air dose from gamma radiation mrad 

(v.Ci sec)/m
3) 

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

building wake) discharge (sec/m ) 

Specification 4.15.3.1 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 X 4.3 x 10 sec/m 

e v 

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

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

3.5.1 Alternate Method of Evaluating Compliance with Gamma Air Dose Limits 

Alternatively, the gamma radiation dose to air offsite may be calculated 

with the equation 

D =I AQ. AY + 1 Q..X.AY 
Y 3 seff s \TA veff} v 

0.8 . 0.8 . Q 

where AY seff= an effective dose conversion factor based on the typical 

radionuclide distribution in stack releases converting unit 

release of radioactive noble gases from the stack to air 

dose at ground level at a specific location (mrad/IiCi).  

*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 I," submitted to NRC June 3, 1976, 
Reference atmospheric dispersion factors tabulated therein, also appear 

in Appendix C herein.
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AY veff= an effective dose conversion factor based on the typical 

radionuclide distribution in vent releases converting a 

.time integrated, ground level concentration of noble gases 

to air dose from gamma radiation mrad 

(jCi.sec/ m3)) 

0.8 = a factor of conservatism which compensates for variability 

in radionuclide distribution 

The derivation and basis of the effective gamma air dose conversion factor 

are provided in Appendix B. Values of the effective factors are tabulated 

in Table 3-4. By inserting the appropriate values for.DY (5 mrads/quarter 
-11 -5 

Y-air dose) and for AYseff (1.6 x 10 mrad/LCi) or AYveff (6.4 x 10 mrad/ 

(pCi . sec/m3 )) into the equation above and solving for either (L:Q )s or 

(AnQ.) , respectively, release quantities of noble gases from either the 

stack or vent corresponding to the technical specification limit of 

5 mrads/quarter may be determined. At the location, 1260 meters NNW of 

the station, (which is the controlling location based on reference 

meteorology) the quarterly release limits are individually 

250,000 Ci/quarter, from stack release 

12,700 Ci/quarter, from vent release 

For evaluating- compliance on-a quarterly basis for both the stack and vent 

releases, the following equation may be used 

3 __ 3 _ _ < 1 

250,000 12,700 

or, on a monthly rate basis 

250,000 12,700 3 

As long as these relations are satisfied for both stack and vent releases 

of noble gases, no additional calculations are needed to verify compliance 

with the gamma-air dose limits of Technical Specification 3.15.3.  

Calculations of beta air doses per Section 3.6 may be omitted as discussed 

in Appendix 8
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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 4.15.3.1 requires a monthly assessment to verify 

that the cumulative air dose due to beta radiation from radioactive 

noble gas released gaseous effluents during the quarter not exceed 

specification 3.15.3.  

The radioactive noble gas distribution and activity discharged are 

determined as described in 5 3.5 herein.  

The beta radiation dose to air offsite as a consequence of noble gas 

released from the Station is calculated with the equation: 

i j i s i 

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

(mrad) 

AP factor converting time-integrated, ground-level concentration 

of noble gas radionuclide i to air dose from beta radiation 

mrad) 

(MCi sec)/m3) 

(atmospheric dispersion factor for a discharge via the stack 

(sec/m 3 ) 

(X/Q) atmospheric dispersion factor for a vent (ground level or 
3 building wake) discharge.(sec/m ).  

Specification 4.15.3.1 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 
= 2.8 x 10 

Q (~s 

(X -6 
= 4.3 x 10 Q 

Beta radiation-to-air dose conversion factors, ADi, for noble gas radionuclides 

are listed in Table 3-3.
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3.7 Dose Due to Iodine and Particulates in Gaseous Effluents* 

Technical Specification 3.15.4 requires that radioiodine and 

radioactive material in particulate form having 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 an assessment at least once 

every month to verify that the cumulative dose commitment during the 

quarter does not exceed Specification 3.15.4.  

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 as 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, Ci, in gaseous effluent discharged at flow, F , during a time 
1 a 

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

AQ C F At.  
ijk ik aj 

ik Z Cik aj 3 

Where Qik = the quantity of radionuclide i released in a given effluent 

stream based on analysis k (Ci) 

C concentration of radionuclide i in gaseous effluent identified 
ik 

by analysis k (jCi/ml or Ci/m ) 

F . effluent stream discharge rate during time increment At.(m 3/sec) 
a3 

At. = time increment during which radionuclide i at concentration 

C is being discharged (sec) 
ik 

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, Qik, of radioactive 

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

the following equations 

*The dose to any organ of a person arising from radioactive iodine-131 and 

radioactive material in particulate form having half-lives greater than 
Q ,I-xc M'nlblg- anz nnt considered.



for a stack release: 

Dansk 10-6 Qiks [ A ani s + TG ani 

for a vent release 

n = 1-6o 0TA . + TG

where D

anvk ikv ani ) ani 

= 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.  

= 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 (rem 3 

(Ci sec)/m 3 

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\ 

~Cilm) 

gik quantity of radionuclide i releases in 
a given effluent 

stream based on analysis k (pCi) 

10- = conversion factor (Ci/p.Ci)

The analysis 

P7 

W1 

m? 

q2

index k may represent either 

analysis of a grab sample 

a weekly composite analysis 

a monthly composite analysis 

a quarterly composite analysis

page 19
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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.  

The dose accumulated as a result of stack discharge is computed with 

D -= D + D + V D + VD 
an s ansp answ ansm ansq 

p w m q 

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

anv anyw anym Z 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: 

X -7 3 D -9 -2 
3.1 x 10 sec/m =7.2 x 10 m 

Qs 

X -6 3 D -8 -2 
- 3.9 x 10 sec/m 1.3 x 10 m

V v
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Food pathways are evaluated with reference meteorology applicable at the 

location of food production. Seasonal appropriateness of pathways is 

considered.  

The air-grass (fresh or stored)-cow-milk-man pathway is evaluated 

where a cow is located, 2650mWNW of DAEC, and reference meteorological 

data are

(D = 2.1 x 10 m- 2 (D = 4.28 x 10 9 m 2 

Q v

3.7.1 Alternate Method of Evaluating Doses Due to Iodine and Particulates 
in Gaseous Effluents 

Alternatively, the dose commitment to a maximally exposed, hypothetical 

individual may be calculated by the equation.  

-6 + 1 . 10 (Q . TG f ..131 D/Q) 
.i inf-thy--131 y

where D infthy 

Qi 

TA % 

inf-thy-I-131 

10 
0.8

10

the dose commitment accumulated during the 

quarter to date to a hypothetical infant's 

thyroid as a result of the releases of 1-131 (mrem) 

= the measured quantity of 1-131 released in a given 

effluent stream, stack or vent (Ci) 

= the dose transfer factor for the infant thyroid 

from the cow-milk pathway for 1-131 measured in 

the effluent stream mrem 

(Ci/m2) 

= a factor of conservatism which accounts for the 

dose contribution for releases of particulate 

radioactive material other than 1-131 

a conversion factor (Ci/piCi)
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When the maximum organ dose is evaluated by using the equation above, 

analyses of other organ doses via other pathways are not needed to 

demonstrate compliance within the dose limits of Technical 

Specification 3.15.4.  

The rationale for only evaluating the dose contribution of 1-131 

is derived from an evaluation of the radioactive material releases and 

the environmental pathways. The air-grass-cow-milk-man pathway is by far 

the controlling pathway and the infant's thyroid is the limiting organ.  

This pathway typically contributes greater than 90% of the total 

calculated dose to the infant's thyroid and 1-131 contributes essentially 

all of this dose ('-95%). Therefore, it is possible to demonstrate 

compliance with the dose limits of Technical Specification 3.15.4 by the 

conservative calculational method presented above.  

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 

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= Q PY i + (Qi * yi* v 

where D .= noble gas gamma dose to total body (mrem) 

PFs. = .factor converting unit noble gas nuclide i stack release to 

1 total body dose at ground level received from the overhead 

plume (mrem/pCi) 

PY = factor converting time integrated, ground level concentration 
V.  1 of noble gas nuclide i to air dose from gamma radiation mrem 
.i s 3 

(isec )/m)
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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-leve1 noble gas concentrations 

(maximum X/Q) is selected as the receptor. Alternatively, the total body 

dose to a maximally exposed, hypothetical individual may be calculated 

at location 1260 meters NNW of the reactor.  

Noble gas plume gamma-to-total body dose factors, PYs, are calculated 
S.  

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

body dose factors (PY ) and finite plume gamma-to-total body dose v.  
factors, PY for the location 1260 meters NNW are listed in Table 3-4.  

s 
Si 

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 

D S. (Q. * X) + S Q * X 
.Q s Q v.  

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

Si .= factor converting time integrated ground level concentration 
io i 

of noble gas to skin dose from beta rdain mr em ofradiation(s) 
pCi 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.
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3.9 Projected Air Doses due to Gaseous Effluent 

Technical Specification 4.15.5.2 requires air doses due to radioactive 

material in gaseous effluent to be projected over a quarter during each 

month in which radioactive material is released in gaseous effluent 

without treatment. The purpose is to guide plant personnel-in operating 

the Waste Gas System.  

The projected doses are based on radioactive noble gas effluent 

measurements made according to Technical Specification 4.15-2 and/or 

derived as outlined in ODAM sections 3.5 and 3.7.  

The air doses are projected by calculating the air doses accumulated 

during the most recent three months according to the methods described 

in sections 3.5 and 3.6 and by assuming the result represents the 

projected doses during the current quarter.  

Alternately, the quarterly air dose may be projected by using the 

equation: 

PD= 91 D Y -Y x 
or PD = 91 D 

x.  
where PD = projected air dose due to noble gas gamma radiation during 

the_ current- quar-ter C-mrad)-

PD = projected air dose due to noble gas beta radiation during the 

current quarter (mrad) 

91 = number of days in a quarter 

X = number of days to date during current quarter 

D = air dose due to noble gas gamma radiation during the quarter

to-date (mrad) 

D6 = air dose due to noble gas beta radiation during the quarter

to-date (mrad)
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4.0 Dose Commitment 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§ 3.8.1 

3. skin dose due to noble gas 0 as in§ 3.8.2 

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 P 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 

quafterly averaged stream flow. Tf practical, quarterly averaged 

meteorological conditions concurrent with the quarterly gaseous release 

being evaluated will be used to estimate atmospheric dispersion and 

deposition. Otherwise, the quarterly dose commitment due to gaseous 

effluents will be calculated using reference meteorological data.  

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-131, and radioactive material in particulate form 
having half-lives greater than 8 days.
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Seasonal appropriateness 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 consumption 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.  

Similarly, the liquid effluent-river-fish-man pathway is not assumed 

during the winter quarter.  

Factors converting stack-released noble gas to gamma radiation dose 

from the overhead plume are calculated on the basis of reference 

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 

fr-om- 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.  

More frequent calculations may be performed if higher than normal releases 

are experienced (twice~the design objective rates in a single quarter).  

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 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 in3 3.8.1
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3. skin dose due to noble gas 0 as in f 3.8.2 

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

effluents* other than noble gases as in § 3.7.  

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 

tof 2.2 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, although 

conditions more conservative than appropriate for the maximally 

exposed person may be assumed in the dose assessment. Ordinarily, the 

receptor is selected on the basis of the applicable combination of 

existing pathways of exposure to gaseous effluent identified in the 

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

When assessing compliance with 40 CFR.190, Radiological Environmental 

Monitoring Program results may be used to indicate actual radioactivity 

levels in the environmental attributable to the DAEC.T measured 

levels may be used to supplement the evaluation of doses to real persons 

for assessing compliance with 40 CFR 190.  

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-131 and radioactive material in particulate form 

having half-lives greater than 8 days.



VENTtLATION SYSTEM

Figure 3-1. Gaseous Radioactive Waste Flow Diagram 

R1 SJAE Offgas Post-treatment Noble Gas Activity Monitor 
R2 SJAE Offgas Hydrogen Monitor 
R3 Offgas Stack Radiation Monitoring System 
R4 Reactor Building Exhaust Vent Monitoring System 
R5 Turbine Building Exhaust Vent Monitoring System 
R6 SJAE Offgas Pretreatment Radiation Monitor



Figure 3-2 

Offsite Locations at which Radiological Doses are Calculated 

A Noble gas gamma and beta doses to air, 1260 m NNW 

A Most exposed residence, 1260 m NNW 

B Milch cow, 2650 m WNW 

C Aquatic pathways, in River 

/ 4 Y( PAL9 MARSH P 
-- d-o-P--A PK



Table 3-1

Atmospheric Gaseous Release Points 

at the Duane Arnold Energy Center

Parameter
Offgas Stack

Release Point 
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 Bld



Table 3-2

Computed Releases of Radioactive Noble Gases in Gaseous 

Effluent from Duane Arnold Energy Center

Stack Release
(Ci/yr)a

4.90E+01 
2.34E+03 
1.40E+02 
1.56E+02 
1.65E+03 
6.40E+02 
4.80E+O1 
3.50E+01 
1.24E+04 
1.80E+01 
5. 1OE+02 
7. 80E+02 
5.90E+02 

19356.

fractionD 

2.53E-03 
1.21E-01 
7.23E-03 
8.06E-03 
8.52E-02 
3.31E-02 
2.48E-03 
1.81E-03 
6.41E-01 
9.30E-04 
2.63E-02 
4.03E-02 
3.05E-02 

1.0

Plant Vents Release 
(Ci/yr)a fractioni

0 
7.40E+01 
0 
1.36E+02 
2.36E+02 
0 
0 
.0 
3.92E-+02 
7.42E+02 
7.43E+02 
0 
1.41E+03 
3733.

0 
1.98E-02 
0 
3.64E-02 
6.32E-02 
0 
0 
0 
1.05E-01 
1.99E-01 
1.99E-01 
0 
3.78E-01 

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.

Nuctide 

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



Table 3-3 

Transfer Factors for Maximum Offsite Air Dose 
Based on Reference Meteorology

Radionuclide Air Dose Transfer Factors

AY 
V.  

mrad 

\pCi sec/m3

AY a, b 
S.  

( mrad'\ 
4.3E-14 
6.0E-12 
8.4E-14 
2.3E-13 
6.4E-11 
3.0E-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

AP.  1 

mrad 

pCi 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 
4.0E-4 
1.5E-4 
1.0E-4

a Based on reference meteorology at DAEC 

b Receptor located 1260 meters NNW of Station

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.OE-5 
1. 1E-5 
1. 1E-4 
6. 1E-5 
4.8E-5 
2.9E-4 
2.9E-4

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



Table 3-4 

Total Body Dose Transfer Factors 

(To be developed)



APPENDIX A

PATHWAY-DOSE TRANSFER FACTORS 

Environmental pathway transfer factors, usage factors, and dose 

commitment factors appropriate for each exposure pathway, age, and organ 

are combined 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. except as noted 

below. Appropriate transfer factors from Appendix A are used in 

performing dose assessment calculations prescribed in the ODAM.  

Quantities used in calculating pathway to dose transfer factors 

which differ from values recommended in Regulatory Guide 1.109, Rev. 0 

are: 

1. factor converting inhaled Fe-59 to adult liver dose 

2. bioaccumulation factor for tellurium in fish and shellfish 

3. stable element transfer factor for Pa in meat.
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1. UIL +v# 
1*e1+c. *0 

5.oa.tUd 
i. a*c.-U 
1. 5t+00 
I . 8 7 r+0 e 
6.96E+01 

2. 25E+Ul 
e . 8,)L + t 
1. IE tue 
.3. blc4LIC 

1*. 4c+U2 

S. u9r. +.J.) 
50 u . +j 4 
c . UtpC + * 
4. uez +-US 
1. 15L i-LI 

I * eiu-ULu 

I .'urE-ul 

s Ju9L+U 
1. 1oted

R

v



(.

OUSE FACTIRS FOR LiUULU 01-SHAkGr.S UASLU ON I GL/YR RELZASE UF LAiH ISUlUPE IN 0ISUHARGL FLOW OF I GPM WITH NO Auj±il00AL UILUrIUN

PAIH;4AY - FRESH WAtR VISH AGE 6RUUP - GHILU

U-G % N U 0 S ( MR M 0) 
-ON---LIVE--I-------------------------------------------------------- S ..TA...  

DOUNE LIVER THYROID KLOHEY LUNG GI-LLI SKIN . uJA.L j.U1

NU;LIUE 

FE----3 
PE---J 9 

sR--51 SR--54 

ZR--95 FE*-U &0--58 

AI L 0.4 f0--bu T5L-149  

1---91 LR--95 

C5-103t 

C:S-lab LU-14oU 

Cz - I' I GL-124 J 

01-2J9

I.  
u.38E+U7 
u.  

.U.  
2.15+03 
1.46E+UJ 
0.  
U.  

J5E+04 
U.  
1.42h+J5 
1.79E+Ob 
5.31E+01 
4.0IE+ l 
2.2iE+UU 

L.99L+u4 
9.12E-6s 
2.JIE+ul 
4. 12E+U2 
1.47rt00 

.ob3E+uU 
4 * IL *tUj 

1.5bE+ut.  
J.d5Led 
6.73E+u L 
i.4 t*03 
1.14L*U4 

. 7.78E+uZ 
*1.41 L+U2 
1. 5E+ub 
4.e8t+uk 
2. lbc.+ub 

IU9bsud 
.19E-ul 

7.4 U 0.* U 
J.214-U2

6.J4E-UL 
4. UE+U6 
S.  

b03E+UJ 
9.67E+U3 
J.52+03 
4.18E+U2 
6,96E+02 
i. 7L+05 
I .41Ef-us 
0.  
U.  
U.  
1. 69E+01 
S.57E-01 
d.4 E+02 

i.i7E+u2 
U.  
u.  

1.8+00 
1.82E-01 

1.UeE+d1 
4.24E+ 03 
3.41L+03 

I . 88Et04 
7.1L9+02 
5. 06E+03 

7.97E+U2 
I. 74L+'2 
2 61L+06 
I. b9+05 

Z.1uLJU0 
i.05L+U0 
2. 02-u1 

6 .J8L-0 e 
2.7L+0U.  

.,)2E+u U 
J .8L!- J

6 .J4E*UL 
0.  
I1.U 8E +00 

0.  

0.  U.  0.  U.  
u.  
0.  
).  
0.  

a.  

0.  
U.  
Q.  
0.  

U.  
2.JJE-02 
1.11E+01 
4,39E+UJ 

2.73L+UJ 
Z.15E+04 

I 1U. +04 
1.05L+04' 
2 .59 05 
4 .19L +04 
U.  
U.  
U.  
U.o 
U.  
0.  

U.  
0.

4.18E-UL 

u.  
Q. 

U.  
7.12Ee 04 
0.  
0.  

U.  
7.00E +00 
6. 5LE-01 
3. 50E+UZ 
2. 64'+02 

.dE+02 
2.J2E+00 
'0.  
J. 77E+01 
1.49E+04 
3. 84E+04 
6.54Eto4 
6.7J.+03 
1, 77+04 
4.8T+02 

J.t43E+US 

2.5IetUb 
ii. I4E'i*u 2*57r.+Ui 

81. 14E-UJ 
1. 96E-01 

d E-05

0*.  
e.J9E+u0 

1.12E+U04 
%* 77Et 0 

a.  
U.  

U.  
0.  L*.  

00, 
I.  

1.26L*02 
U.  
0.  

0. ud+I 

de t 90~) U.  U.  0.  0.  
U.  

d.  

Je 
U.90eS

u.J4E-01 
7,17E+u6 
4.53EFU2 
1*94t+U4 
3.78E+0d 
1.IbE*04 
1.89E+03 
4.96E~uS 
tie7 1E +04 
c.TakE*04 

5*29E~ud 
c.62E+U4 
b.b6E+03 

e.9c.+04 
2.5uE 03 
1.47E+06 
2.85E+OZ 
6.0700z 
b.40t+UJ 
4.81+02 
2.73L+02 
1.U6E+U2 
1.51E+U4 

5-*31L+04 
8.IUE+04 
b.54E+04 
8 .849004 

6.6jE+ul 
7 .0U4L01 
i.41E+04 
i.94E+04 

1.468euk 
2. 92t +u33 
5*7JLfud 
a8* 1i +0 1 
eoif02 
6 . u r.+4 e 
4.2k+tu4

.& U.  

0 0 

U.  I.  

U.  
0.  

.* U.  u, .0 j0* 0.  
U.  Q.  

U.  
0* 
U.  3.  0*.  
0.  

U.  
U.  
0.  

0*.  
I.  

U.  

0.  
u3.  

U.  

U.  

U. .  
'*.

2.9 4L+U3 
I .8uE +uU 
1. 21+E +4 
2. 54c. +ud 
1. Jc+03 
kj. 50t +U2 
2. 69*IUJ 
&i* 82t+U4 
b.5sE+U4 
4. Ui+UJ 

4.54E+05 
1.3.E *u0 
1. 24t *ul 
2. u'k-01 
b.2Lt+U2 
?-.c2E+01 
9. 34L.+uJ 

7. UUL0L1 
. Bic +JJ 

.od1L+U0 

A.9+03 
1. u.L *04 

S. *9CLteud 

be U' L +US 
b. LIIL +U2 
6. 8JE *II 

I. tbcZ +05 
J*.ced)u 

b. 37L+Ui 
be d:L-U2 

9*SiL-Uj 
L. 81r.-04 

I*



0USE FACT1JS FOR LIQULU U1SUHAkGc.S DASEU 04 1 C/YR RELiASE OF EACH ISUTUPE IN ULSUHARGE FLOW UF I GPM W1H 1U AUUiIJUAL UiLUlIUN

PATHWAY * PUaULr. IATER 

. 4 N* 0 0 S L M R E M 
------...-- ............--- - ..... ....---- ------------------ ** ***-- --*-- -*-- .. .. .140 ,L I DE 

FUL0 E-

CU--b 

P---J 

HN--b 0 

R-- 8 zii- - 9 U 

y---58 00 -- 90 

iR--97 Z,18--96 

RU-10 u 
SU-1ub 
AG iu 1.  
Su-ilk 

L 125 F.  Ite.25H 
TEiRjI IZhH TI e ii.A 

1--131 
L--133 
6S-164 

CS- 16b 

LJA -19 L 

LA-14 1 

E- 141 
LE-14J 
CE-14'# 
NP-2 J9

LUNGUUNE 

4.83E+ 44 
0 .  L,.  

U.  

I.e4E+03 
U.  
7.46t*05 
1; .4 Ut. 4'US 

3,19E+O2 
b.i9E+U1 
2.73E-01 
9.d7+OU 
3 .bE-U2 
3 .58i:+02 
6. 516+.*ud 3 

4.IUE+v1 
7.10t+u2? 
5.79E+O2Z 

b.190+ud 
1.b7ttuSJ.  
2.b6L64 

4 .96ot+03 
6.4GE+Ku3 
2.17E+UJ 
i. 17L+uS 
.. bSL+US 
1,67 +U5 

4.34t+04 
4.42E+U0 
2.04E+u1 
3.dlc-uJ1 
1.15eU3 

2.u2t-U1

GI-LLILIVER 

7.87E+01 
J.Su3E+UJ 
U.  
1. 17L+03 
7.15E+3U 
e .odE+03 
9.04E+02 
2.7 4E4+-U 
3. 94E+03 
5*,31EI-03 
0.  
0.  
U.  
I - 36E U1 
5.55E-U2 
4.44E+00 
9.76t*UZ 
a. .  
0 
3. 79L+01 
It35L+01 
8.7 8+00 
e . uE+GJ 
0.54L+UL 

9. 16E+03 
5.410042 

9.99E+03 
S. 17LUJ 
2 .IIE+U 
b.41E+03 
1.4IEi05 
Lf.41E#01 
1, *74E+001 

2.4L+02 
4. i3h +02 
2. 82IE-02

AkI:. l~1t1IIP - INFANI

SKINTHYRUID KIUNEY 

7.87Ef01 Jo44E+U1 

0. 0.  03E*0 1.4E*0 
0. * + 
a. . E 
U. * 

0...12 Z6'E+ 03 0. U.  0* U.  
a. U.  
U* 0*.  
0.0 5E+00 

U. 8*31E-U2 
a. 8*71.E*01 

10. 2.JE+03 
0. 7*95E+UL 
1.73E000 0* 

.3.08E6600 3.50000 G 
2.U'IL4-d 2.78t+0J 
5.5804- 7.19U+4-U 
1.00E+uff 1.22E+04 
1..22+05 1.7i-UJ 
.6i.1J0. .84E+Qs 
S*22Eb 4.50.+03 

7.5Uu5 7.47E+02 
U. 1.23E+0 .  

U. *i. 7E+UJ 
U. .0 5LC.+03 
0. 2.17Eu 
0. .* 

0. 1*19L-00 
* 3.10t+1ul

. 7.dT74-1i 

06 

7.28E4-2 

* .  
* .  
-U.  

0.  
U.  
3.  
d*.49t*02 
U.  
d.  
U.  

4 .97E+04 5.S * 0 e eaL+-U4 U.  d. U.  

S* 

2.o7E'01 

* U

7.87E+01 
5*43L+03 
1.69E692 
S*bsE+04 

2.79L+03 
8*b5tedJ 
2.50Etd3 

2.48E +0 3 
1.SE+UJ 
1.40L+04 
b.6JL4+u4 
2.11.E*t)4 
6*10E+03 
1.65Es4'U 
J*Sk+ 03 
2.33E+OJ 
4.47E+U3 
5.05E+04 
1 55t4+04 
4. UJE -04 
Sv5EU fUS 
.*98E4+03 
i*18E+v3 

1.61E 04 

1.616t09 
1*86E+044 
jolbE+UL 

*b4L+02 

5.02E+ud 
?7.29te+dd 

45E+U2 

6.04 +U3 9. blr. +US 

** 74L +04 
* de+04J

Q.  
0* 
U.  

.* 

U.  
U.  

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

U.  

U.  

U.  
U.  
(* 

0*.  
0.  

u.  

e 0 

0* 0.  
U.  
U.  

U.  

U.  

I.  
U*.

ulAL UOOY 

7. 81 fui 

u.73E-01 

9*970U2 I. ha W~U 

e . dr.+04 
2. 14+U+ 

8. 49E+ul 
9*bt +Oj 
2. 4d*OU 
2* bLE+UU 
. 87rs+uZ 

i.edE+U2 
1*99 +ue 
2.27LU 
l*8ar.du2 
lelbE+je 

2. 2tud 
. UuL+03 

5 . 84,E +63 

9*u3t+ue 

I lor-+ud 4. od fu 

1*08r+Oi 
2.24L +ud 
'fe 5UL-U.  

2. vaL-Je 
0.20t.OL.  

i.4tE-u2

9



(

PATHWAY - INHALATION AGE GROUP.- ADULT

OR G ) N 0 0 S-E t HREN I 
------------ -------- -------------------------------------- ----------------- ----------

GL-LL1

' MHP'01/18/19 

DOSE FACrRS FOR GASEOUS DISCHARGES 
CL/YR RELEASE OF EACH ISOTOPE AND 4 VALUE OF UNITY FOR /Q, DEPLETED X/Q AND RELATIVE UEPDOIrIUNdASED UN 1

SKIN

NU;LIDE 

C---14 
P --- 32 
AR--4i 
MN--54 
FE--59 
c--58 
GO--6 U 
ZN--65 
KR-3M 
KR-85M 
K!i-85 
KR--aS 
KR--88 
KR--09 
KR--90 
RO--86 
SR--89 
SR--90 
Y---91 
ZR-- 95 

NU--95 
RU-103 
RU-106 
AGLiUM 
00115N 

SN-l3 
SN-125 
S£-124 
S8-125 

TEt271 

I--l131 
I--133 
XEt3M 
XE I 4JM 
XE-133 
XELJ35M 
XL-135 
XE-li 
X-1d8 
CS-1 34 
CS-idb 
CS-137 
UA-140 
CE-141 

iL-14'

UONE

03.  
5.28E'02 
J.8?E+04 

0.  
0.  
J.40E+02 
0.  

9.38E+02 
0.  
0.  
0.  
U.  
0.  

0.  U.  
0.  
0.80E03 
2.07E+06 
1.34E+04 
J.10IE+03 
4.U7E+02 
4.42EfUL 
2.00E+U3 
3.13E+02 
g.  
6.99E+03 
3.b6E+04 
9.03E+02 
1.91E+03 
3.66E+U2 
2.82E+12 
7.29E02 
2.UE+02 
U.  
3.  
U.  
0.  
0.  
U.  
0.  
1.08E04 
Lo13E+03 
1*38E+04 

1.13E+u3 
5.76+2UZ 
9.93Lt 4

LIVER

J.10E+UL 
9* 88E+01 
2.23Etu3 
0.  
to.15E+03 
8.03Et+S 
4.5 8E+01 
s. J3E+02 
2 99E+03 

0* 
.0.  

O 
3.  09 

J3.91E+03 
0.  
0.  
0.  
9.95E+02 
2.26E+02 
0.  
0.  
2.89E+02 
5.69E+03 
I o 54E+02 
9.68E+02 
1.IUE+01 
2. 06E+01 
1.63E+02 
i .35E+ 02 
1. 04E+ U3 

4 . Ji E+0 2 
0.  
O.  
U.  
0.0 
0 .  
U.  
U.  
2.45E+U4 
4*24E+UJ 
1. d0L+34 
1 . 42L+0 0 
3. 91i. 02 
4 . 19L+04

THYROID 

3.1i0Esi 
9.88E+01 
0.  
O.  
U.  
0.  
0.  
0.  
0.  
0.  
a.  
0.  
0* 
0.  
0.  
0.  
0.  
O.  

0* 0.  0.  a. .  0.  
Q.  
0.  
3.  
1.31E402 
2.85E 402 
2.19E100 
i.7OE+00 
9.51001 
9.95E+OL 

3.45E+Ui 
8.47E+04 
O.  
U.  
0.  

0.  

all U.  U.  
0.  
03.  
a*, 
13,

KIDNEY:

3.1.0E+Ui 
9. 88E101 
0.  
O.  
2. 83E+02 
0.  
U. .
0. 
2.00E 03 
0* 
0.  
a.  
0.  
0.  
o.  
0.  

a.  
Oa 
0* 
0* 
l.57E03 
2.24E402 
1. 69E+02 

3. 87E#03 
5. 69E+02 
4.58Et03 
0.  
0.  
0.  

1.32E+04 
I. USE+03 
I. 78E+Ud 
7.52E402 
3.  
0.  
U3.  

0.  

8. 33E+0J 
2. 48E+UJ 
6. 44E+04 
4 .84E-ut 
I.*ULE +0 
Z. 4,LG134

.LUNG

S. 10E+011 
9.88E401± 
a. ' 
3.  
4.05E*04 

2.9'E+04 
2.69E+04 
.1l3E+U5 
2.52E+4U 

0* 
0* 
g.  
0*, 
0.  
0* 

0*.  

4*CSE#-04 
2.78E+05 
4.93E+04 
5.4E+04 
1.46Eto0'.  
1.4oE+U4 
2.730I05 
1.J4E+.US 
4.073IE004 
6.6E4 0 
2.11L+05 
7.1L004 

b.JrE+04 
2.78E+04 
3.6E4 0.  
0.  
U.  
a.  
0* 
1*.  
0* 
U.  

2*..  

,d,82E+UJ 
3.7E+02 
I .IUL4U3 
S.u1ctU4 

1.ditto4

9*88E0U1 
2.500E03 
U.  
2.24Ef0S 
5.44E+03 
3.08E+03 
4.24EfuJ 
1*55E+03 
0.  
0* 

0* 0.  Q.  U.  

4,82E+02 
i.019E04 
2.09E#U4 
i.11EtS4 
4.35Eo3.  
J.01EI133 
3.19E+US3 
2.64E 04 
8.15Ed3 
1.11E+04 
9.o07E 03 
3*68E03 
1.16E+04 
2.92E +03 
4.J3E OJ3 

1.11E+04 
1.82E002 
2.52E+42 
a.  
0* 
0* U.  

0* 

J.38E+U2 
2.4JL+04 
b .SeL+13J 

S.aE+J .  
2.JoE+Uk

TOTAL 800Y 

3.ioE+UL 
9*88EItUL 

1.45E+U3 

0.  

I*82E+02 

6.00EfOL 

4.20E+02 

1.35E+03 

0.  

a.  

0.  

13.  

0* 

Qa.  

i.71L+03 

2. 52E 402 

1*76bE+05 

3.*59E+08 

b.7?'EI02.  

1. 22L +02 

1. 91EL  

2. 4E02 

1.*72L4'J2 

1.8B4.+032 

2.27E+U2e 

1.9E+3 

3.8U4L+02 

U.  

0.  

U.  

U.  

0* 

2.11IL+U4 

S*at.+0J 

l*24E+0's 

'.* 42 *tutI 

D*o k u



3ASEU ON I

NU LIUE 

0--- 14 
P---32 
AR--'1 
MN--5'.  
FE--59 
CO--50 
CO--60 
ZN--b5 
KR-83H 
KR- 85 M 
KZ- - 5 
KR--dl 
KR -8 
KR(--89 
KR--gU 
RU--db 
SR--89 
SR--90 
Y---91 
ZR--95 
NU--95 
1 u - i U 3 
RU-1u0 
AG 110M 
CUI15H 
SN-123 
SN- I2b 
SU-124 
SU-12 i 
TL127H 
I EI9M 
1--131 
1--li 
ALIIM 
XE 1 33H 
XE-hiJ 
XL-134~ i 

XLt35M 
A E- 135 
XL-137 
xC-ljd 
CS-134 

CS-137 
tJA- 1 ItU 
CL- 11.1

01/18/73

DOSE FACT)RS fOl GASEOUS DISCHARGES 

Cl/YR RELEASE OF EAUH ISUTOPE AND 4 VALUE OF UNITY FUR A/Qv UEPLETED X/Q AND 4ELAT[VE DEPOSITION

r)

PATHWAY - GROUND PLANE DEPOSITIO1 AGE GROUP - ADULT 

0 R G 4 DOSE t HREN  
---------------------------------------------------------------........................------- I------- ---- - - - - - - - - * * *" " 

DONE LIVER THYROID KIDNEY LUNG GI-LLI SKIN 1OTAL J 

00. . .0. 0. 0. 0. 0. 0.  

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

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

0.39E+07 4.39E+07 4.39E+0T 4039E+07 0.3i9+07 4.39E+U7 *5.14E+07 4.39901 

0.73E+U6 8.73E+06 8.7JE+06 8.73E+06 8.73E+06 8.73E+06 i*0JE407 8.73E+06 

1.21E+07 1.21E+UT 1*2IE+07 1.21E+07 1.21EfU7. 1*2IE+07 1*41EtU7 1.2L1607 

6.40E+08 6.80E+08 6.80E+08 6.80E+08 6.d0EtU8 6.*80EU8 80.E+0 6.80E+08 

2.36E+07 Zi.36E+U1 2.36E+01 20135EUT .3bE01 2.JbEI07 2.7ti.or 2.36hf07 

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

0. 0. 0. Q. O. 0. o* 0.  

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

0. a. 0# a.' a9 00 a. a.0 UL 
9.90E+03 9.9UE+03 9.90E+03 9.90E+03 9.90E03 9.90E+03 0.13E04 0 90L+03 

8.08E+02 8.08E402 8*08E+02 8j06E+u2 8*00BE+02 8.8E&02 9.70E+02 8*08h+U2 
6ibE-03 b.lbE-03 66E03- 6.116E-03 6.166UJ .216E-03 1.29E-US 6.16E*03 

2.0&E+05 Z.8bL+Oi 2.86E+05 2.85E+05 Z. 80+05 2.86Et05 3.26E+05 2,86EU5 

6.87E+02 b.87E*OZ 6.87E+02 6.81E+02 6.87E+02 b.87E002 1.97E+U2 6.87L+02 

1.70E+U5 1.70E+05 1.70E+05 1 70E+QS 1.70L+05 1.70E+05 2.01E+05 I.1005 

3.43E+U4 3.43E+U4 3.43E+04 3j43E+04 3.43E+U4 3.43E+04 J.86E+04 *4JE+0'4 

1.59L+UI 1.59E+07 1.59E+UT i.53E+07 1.59E+U i.59E+07 1.860L07 ob*9E+UT 
4.33E+Ob 4*33E+06 4.33E+U6 4*33EU61 4*JJL+U6 4,33E+06 5.09E+06 4*JJE+U 

3.49E+06 3.49L+06 3.49E+06 3.49E+06 J.49E+06 3*41!E+06 4.07L+06 3.49E+0O 

1.33L+07 1.JJE+07 i.33E+07 1.33E*UT 1.43E+07 1.33E+07 L.5IEtUl i.3JE+01 
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SR--90U 
Y---91 
LR--95 

N--95 
RU-103 
RU-106 
AGLIOM 
cU115M 

SN-123 
SN-125 
SU-12 4 
sbl[e5 
TEL27H 
TL19M 
1--*11 
1--133 
XEL31H 
AEIJJlI 
XE-133 
XE13H 
XE-135 
AE-137 
XE-138 
CS-134 
US- 13b 
US- ,17 
dA-140 
tL-1i1 
G-1It.

BASED ON I

DY

OR G A N D 0 SE INREH ) 

BONE LIVER THYROID KIDNEY LUNG GI-LLI SKIN TOTAL 80 

0. 6.89E*00 6.69E+00 6.89E+00 6.89E+00 6.89E+00. U. .6.89E00 
1.06E+04 2.14E+03 2.12E+03 2.12E+03 Z.IZ6+03. 2.IZE 10 U. 2.12L+03 

7.19E+05 4.51E+04 0. 0. 0. 8.0 9E + U. 2.75E+04 
o. 0. 0. 0. 0. 0. Q. 0.  

0. 8.20E+04 u. 2. i44E+04 0 . e.51E05 0. 1.57E+04 
7.45E+05 1.72E+06 0. 0. 4.78Ei05 5.bEtd6 U. 6.55E+05 

0. 8.*0E+84 0. I o. 0. I.bbE+06 0. 1.84L+0 
0. 8.09E*05 0. 0i 0. . 1.51L+U7 d. 1.78E+05 
3.86E+06 1.2JE+07 0. 8.20E+06 0. TIE+06 0. *5.55E+06 
0. a. a. O. 0. 0 0. a.  
O. U* . |. *U. a. 0. us 
0. 0. 0. 1U. 0* 0. . 0.  

a. 7.79E-08 0. 0. 0. 3.65E-09 0. 2.*7E-05 
u. 0. o. . U . 0 U. a.  
4.22E+01 a. a. U. U. 6.675E00 04 1.IL+UU 
5.55E+00 0. 0. Q. U. b 6.46E-0i 0. L.J6E+00 

0. 1.94E 05 U. 0. 0. J.83E+04 06 9.07E+04 
9.b1E+05 0. a. U. . i.54E+U5 Q. 2.75E+U'# 
1.53E+U6 0. a. 0. U. . 1.78E*07 0. J.74L+07 
4.27E00 U. 0. 0. 0. 2.35E+06 0. i.15L002 
2.12E+04 I.JSE*04 0. I.7Eb 0 . 1.32E+07 1' . 5.92.+U 
4.23E+03 2.35L+03 a. 2.33E,03 0. I.43E+U 0 9.24E+02 
2.46E+05 U. 0. 9.38E+05 0. 2.87EI07 0. 1.U6L+05 
2.65E+U7 a. 0. 5.i2E+U7 0. Ed7iE+u9 U. J.32E+06 
6.32E+04 5.85E+04 0. 1 i5E+05 0. .39E107 0. 3.48E+' 

0. J*92Et03 a. . 3.itEt3 0. 1.65E+U5 a. i. 6L+02 
0. 0. 0. U. U. 0. U. a.  
2.0tE+U8 4.O0E+06 i.17E+06 a. 8.5bE+04 6.920.07 U. 5.78E+0o 
7.64E+U4 1.44E+03 I.85E+02 0. 5.9JE*U4 Z.16E+06 0.. 3.02E+0+* 
4.95E+U6 i71E+06 i.42E+06 1.92E+07 Z.5L4U+7 .10007 0. 6.80L+03 
9.8JE+Ub J.44E+06 2.59E+06 I3.98E+07 U. 4.46E+U1 0. 1.21+05 
2*38E+U6 8*89E 05 8*20L+05 1 .95E*u6 U. 1.20E+u7 U. J.7E+Ui 
2.58E+U1 3.100U1 1.21E* 0 ..SJE+01 U. 09.74+00 .s 2.1t+01 
0. Q. U. 0. a. 0. U. U.  
U. U. 0. 00 U. a. a. 0.  
. .as. a. . U* U. U. u0 
0. U. Q. U. U. U. U. u.  
J.83E-05 3.54E-05 0. .346-0l5 4.03L-do 8.8E-7 u. L.57E-05 
1.J2E-0J I.22E-UJ 0. 4.63E-U4 1.39L-04 2.866E-U5 0. 5.43L- U# 
2.68E+U0 J.b6E+UO 0. l*23E+U0 4s.1J-Ui 7.05E-02 0. 2.40400 
0* 0* O0 0** 0* 0* 00 
6.56E+06 I.56E+UT Q. 5.00005 1.u8E+U6 2.73E*U5 0. 1.e0E+07 

s.08E+03 M.27+ 03 0. 2.38E+UJ 3o.0E-U 4 .dd 85E+J U. isU7Lted5 
I.U1EtUl I. 3E +07 of. 4'b8LtUb I.I55E0b 2.u50u5 U. 9.Q41u6 
.*44E+03 Soud+Ud Q. i.0's*uU 1.76tfu0 U.8JLud U 0 1. bIL+02 

2.26LfUl 10*3L+01 0, 17*09E+Uid is 5.0dJEFU4 0 1. jretud 
1d+ 5.21E+Ud U. Is. 095+U3 U. 4.21E+0; U.a 6.69E +U2



DOSE FACT3RS FOR GASEOUS DISCHARGES 
CI/YR RELEASE OF EAGH ISJTOPE AND 4 'ALUE JF UNITY FOR X/t DEPLETED X/Q AND KELATIVE UEPOSHION

PATHWAY - COWS MILK (CONTAMINATED FORAGE) AGE GROUP - AUULI

0 R G 41N D 0SE ( HREM I 
----------------------------------- ---------------------------------------------------

BONE LIVER THYROID KIDNEY LUNG GI-LLI SKIN TOTAL BODY

09 1.65E+UL i.65L

NUCLIDE 

C- 14 
P---32 
AR--91 
HN--54 
FE--59 
CO--S 8 
CU--60 
zN--b5 
KR-83H1 
KR-65H 
KR--85 
KR--87 
KR--88 
KR--89 
XR--9u 
11O--86 
SR--89 
SR--9U 
Y---91 
LR--95 
N40-95 
RU-lU3 
RU-106 
AGii0HM 

SN-123 
SN-126 
SB-I 24 

30125H 
TE129MH 
1--131 
1--133 
XE131M 
AELJJN 
XE-133 
XEL35M 
XL-135 
AL-137 
XE-138 
CS-134 
US-18o 
us-IJ& GS-137 

UL-141 
CL-199

I. 15 E + 0 

0.  
U.  
7.55E+05 
Q.  
0.  
3.69E+07 
0.  

0* 
0.  
0.  
1.61E+03 
4.21E+01 
0.  
3.67E+07 
1..ibE+-U9 
2.tkE+U2 
S.80E+02 
2.14Etu3 
2.63E+01 
4.87E+02.  
L.45E+06 
0.  

3.81E+UT 
6.43E+05 
7.85E+U5 
1.J5LftO6 
1.69E+u6 
4.JIE+U6 
S .92r+U4 
0.  
U.  
0* 
6.42E-04 
2.eZE-U2 
4.71E+Ui 
0* 
1.32E+00 
7.J6EUb 
1.77E+08 
7.biE+05 
7.59E+02 
S.03Ef-U4

2.JiE+03 
3.12E+07 
a.  
i.99E+05 
1.79E+06 
146E+05 
3.87E+05 
id7TEfo8 

a 
a.  0*9 
.3iuE-07 
0* 
0.  
0.  
7 .15E+0 T 
U.  
0.  
0* 
3.17E+02 
1.19L+03 

0.  
1.34E+06 
3.24E+04 
0* 
I .56E+U5 
1.2lL*U4 
1.54E*u4 
4.74L+*5 
6.35E+05 
6 .1E+U6 
1.U3E+US 
0.  
0,.  
0.  
5.93E-04 
2 . 5E-02 
6.44E+0 1 
0 .  
J.14L+08 
2.91E+07 
2.42LfUU 
9.SbL+02 
5 .1 SL+02 
2. 1LE+u

2.31E 
0* 
0.  
0.  
0* 
0.  
0.  
a.  
0.  
0* 
0a 
0 a 
0.  
0.  
0* 

a* 0.  
0.  
0.  
0.  

us u.  0*.  
U.  
a.  

.55E 
5.#77L 
i .5bE 
5 .86E 
2.02E 
1.91E 
0.  
0 .  
0.  
U.  
0U 
do 
U.  
0.  
U.  
0.  
U.  
U.  
U.

K

dASED ON I

+01 1. b5E+0i 
+03 2.31L+03 

0* 

u.  
0* 
U.  
7. 83E+07 

a.  0* u.  0 .  
0.  

0*0 
0.  
0*.  
a.  
3. 18E+02 
1. 18E+03 

9.42E+U2 
.2.63E+06 
2.57E+ U' 
10* 

.405 0.  
+03 U.  
+04 17. 73E+05 
+05 5.SUE+Ub 
+05 7.09E+06 
t09 1.UbiE+07 
+07 1. 79E+US 

0* 
a.  

. 25E-04 
7. 7E-0U 
2-.19L0 fU 
a.  
1. 026+08 
I.62tful 
8.24E+07 

.3. 25ctJ2 
125E+U2 
I. 5L+ U'

I

1.65E+01 
2. 31EI03 
0* 
u.  
0.  
4.98E+05
g.  
0* 0.  

0.  
0* 
.  

0.  

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

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

9.86E404 
4.99E+05 
u.22E+UT 
a.  
a.  
U.  
o.  
U.  
a.  
0* 
b.7iE-US 
2.J3L-UJ 
7.27E000 
U.  
J.57EIU7 
Zoait*Ub 
2.J t+107 
2.47L+U 
U.  
U.

1.65E+01 
2 .31l00J 
5.59L+01 
.
6.09E+05 
5.92E+06 
2.35E+06 
7.24E6 06 
.J38EtUI 

0* 0 .  Q.  
1.45E-08 
U* 
2.58E+02 
5.1iE-01 
i.41E+07 
5.86E+U06 
1.58E+07 
idt8E405 
i.90E+06 
7.22E+06 
3.07L-03 
S.15EI-04 
5 .46E+08 
1.J7E406 
0.  
2.4LE+07 

b.U2EtUb 
b.15E +b 
0.5t +06 
1.6J+06 
9.UZE+U 
0.  
0*.  
0.  
139E-5 
4. 79E-U4 
1.24E+U 
0.0 
S,49Efu6 
S.1L+ tUb 
4.bbL +06 
1.61+6 Ub 
1.96E+Ub 
1.7UEUl

U.  
U.  
0.  

of 
us 0.  U.  0.  0.  U.  

a, 
of 
0* 0.  U.  0.  0.  0.  
0.  
a.  

a.  
0.  
0.  

SU.  
a.  
0.  
a.  

0* d.  0.  

0.  U.  
a.  
U.  

U.  
a.  
0.  
Q.  
a.  
0J.  
U.  
0.  
U.  

U.  

U.  
a.  
U.

4. Jit*UJ 

U.  
J.80E4U4 
6. 82E +05 
2. 60t+U, 
8.5000 
5. 3JuL07 
0.  
U.  
O.  
1. Ud8-07 
0.  
4., 6t di 

1.3OE+01 
J.J4E+OT 
1. 05E 05 
2. 64E +U6 
5. 74c_+00 
I. 7E+02 
4.67E+U2 
i.1 IE +U1 
6.iE+Ul 
7.9,E+US 
1. U4E+03 
U.  
1914E+05 
Z.54Ei05 
I. 4a+05 
1. 61L+05 
2. 69L+5 
J.53r.+ 
3. 13E+04 
0.  
a.  
U.  
2. bJL-0's 
9.U9L-03 
4. 22Etul 
a.  

.57E +0d 
C.1 U+07 
1. 09C ud 
,. uer.+U4 
* . da. tut 
Z.tULvJ

(



JASED ON 1 GI/YR RELEASE OF EACH 1S
DOSE FACm3RS FO1 GASEOUS DISCHARGES 
f0PE AND 4 VALUE OF UNITY FOR A/Q, UEPLETED x/Q AND RELATIVE UEPOSITIUN

PATHWAY - COWS MILK (CONTAMINATED FEED) AGE GkOUP - ADULT 

NU;LIOE 0 R G 4 N D 0 SE t HRENI 
------------------------------------------------------------ !----------------------

DONE . LIVER THYROID KIONEY LUNG GI-LLI . SKIN TOTAL 8ODY

H---- 3 
C--- 1 
P---32 
AR--41 
MN--54 
FE--59 
CO--58 
C0--b u 
LN--65 
KR-83M 
Ktt-85M 
KR--85 
KR--87 
KR--U.8 
KR--89 
KR--90 
RB--86 
SR--89 
S.--9U 
Y--- 91 
LR--95 
NIB--95 
RU-iU3 
RU-106 
A110H 
CO15H 
SN-123 
SN-i26 
58-124 
SB-125 
IEL27M 
fEI.29M 
1--131 
1--13J 
AE13i 
XE133MH 
XE-133 
XE35M 
AL-135 
XL-137 
XE-130 
CS-t34 
US-1id 
US-137 
JA-140 
UL-1.41 
1:- L

1.15EU4 
2.64Et06 
).  

0.  
8.09E+U4 
U.  
u.  
1.49E 7 (3 
0.  
0.  
0.  
0.  
U.  
2.03E+02 
2.09E+0I.  
a.  
4.02E+U6 
5.76E+08 
J.23E+0i 
5.45E+02 
1.52E+UZ 
2.36E+ 00 
1.93L+U2 
5.50E+05 
0.  
0.  
1.79E+07 
9.93L+04 

4.b4E+U5 
4.05LtU5 
1.25E+05 
7.09E+UZ 
0.  
U.  
U.  
U.  
3.24E-04 
idi2L-02 
2.27E+UI 
0.  
5.o4E*43 
?39L04 
.52Et107 

2.28E+03 
4 .F67 *U1) 
i.HUAFik 

1.b2E+0i 
2.31E+03 
1.65E+05 
D.  
7 .52E+04 
1.92E+05 
2.12L+04 
1.16E+05 
4. 73E+07 
0.  
U.  
0.  
2.i3E-O 
U.  
u.  
0.  
i.03E+06 
a.  
0.  
0* 
J.U2E202 
0.45L+01 
U.  
0.  
5.O8E+05 
J.34E+03 
0.  
3.55E+05 
I.IE+03 
7.b6E+04 
I 41L+05 
4.70E+04 
I. UE+03 
U.  
0* 
U.  
i.  
2*.99E-U!.  
1. UJE*U2 
3.10O+01 0.  

* 9 
1* 4L+06 
9*42L*04 
I.ibt+U8 

* +dbEu00 
3. I4Ut I 
7. bbL*u

1.62E+01 
2.31E+03 
0.  
0.  
0.  
0.  
0.  
U. .  
0.  
0.  
0* 
0.  
0.  
0.  
0.  
0.  

0.  
0.  
S.  
0.  
0.  

a.  
0.0 
0.  
0.  
0.  

i.04E+05 
2.40E*02 
6.16E+046 
I.07E+05 
4.34E+04 
J.32E+05 
U.  
0* 
U.  
0.  
U.  
0* 
0.  
0* 

Us S.  0.  
U.  
U.  
U.

1.62E+0.  
2. 3tE+03 
0.  
0.  
2.2I.E*04 
00 

0.  
O.  
3. ISE0  
0.  
0.  
0.  
0.  
0* 
0.  
0.  

o.  U.  
0* 
0.  
3. OOEfOZ 
8.31E+ 01 
9.03EUO0 

.73E S02 
i.OOE+06 
2.6iE+03 
0.  
0.  
0, 
8.27E+05 
1.65E+06 
5.24E+05 
1.14E+03 
0.  
0* 
0.  
0.  
1.QISE-U04 
J*91E-03 
I*U5E+d1 
0* 
4. JbE+Ul 
5*24E+U4 
3.95E+U7 
9*14E-UL 
1.47Etui 
4.SYSEfud

1.62E+0i 
2.31E+03 
0.  
0.  
a.  
S.33Ei04 

0* a.  0.  3.  0.  
U 

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

0.  U, 

00 

0.  
0. 

U.  

3.  
9.52E+04 
I.716+04 
2.72E+01 
U. ' 
0* 

0.  
0.  
04 

0 * 

1.18E-03 
J*SQLl-Ug 
0.  

7.19tfuJ 
I*Ji~tul 
1.u4EtuQ 
U.

I.62E+01 
2.3iE+03 
2.96E+05 
0 
2.30E+05 
b.34E+05 
4.29E 05.  
3J.30EI06 
2.90E+UT 
0 
U.  
0.  
9*96E-09 
0* 
3.24E0i 
2.83E-01 
2.04E+05 
7*38E*05 
7*80E+06 
1*78E*U4 
1*OJE+06 
5.iJE+05 
2.16Eiua0 
i*25E+04 
2.08E+08 
L*41Ef05 
0* 
i.78E+07 
?*81E406 
J.1iE#Ob 
1985Ef06 
6.JiE05 
e.68E+U2 
0* 
0.  
U3.  
0.  
7.00E-06 
4.41E-U4 

.97E-di 
0.  

1.U1E+04 
e*24Lsub 
4.04EtuJd 
i*ILtdb 
u.ZOElb

0.  
00 
0* 

* 

Us 

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

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

0.  
0.  
0.  
0.  0.  

0* Q.  

U.  0.  
0.  
0.  
4*.  

0.  
0.  
.* 

U.  
U.  
U.  
U.  

0.  

U.  
t* 

0.

i.62E+01 
2. 310-03 
i*U2E+05 
0.  
1*44E+0' 

Z.74E+07s 3.87005 

0.  
0.  
0.  
7.4uE-U8 
0.  
5 . 81E+00 
5.11E+Ud.  
4. 82E+05 

.1. 326+u5 

8.61E-U1 
1. 19. U? 
4. 32E +UI 
1. UeL400 
2o44E+U1 
i* OZE+05 
i.U7EtU2 
0.  
5. 61E+05 
3.9200's4 
7*97E04+ 
5. UOE 40.  
1.991 00 
5*1I+02 
U.  
0* 
0.  
U.  
I. 33E*U' 

. U. +01 
U.  
Adiut*QS 

U*.?dL+ud 

9.4:+UZ

ULfiU/19



1*

3ASEO ON i

u1/18/79 

DOSE FACFORS FOR GASEOUS UISCHARGES 
CL/YR RELEASE OF EA(H ISUTOPE AND A VIALUE OF UNITY FOR X/Q, DEPLETED X/Q AND RELATIE EOLPUSIlIlN

0Y - ( 

( 

(

PATHWAY - GOATS HILK (CONTAMINATE3 FOAGES AGE GROUP - ADULT 

NU;LIDE 0 R GA N DOSE ( M REH 

DONE LIVER THYROID KIDNEY LUNG GI-LLI SKIN TOTAL 80 

H----J 0. . 3.36E+01 3.36E10 L 3.3EUi J336Ef0L J.36Et01 0 3.3oE+Ui 
C---14 .i5Ef04 2.31E+03 Z.JIE+03 2.JLE+03 2.JiL+03 2.JiEta0 0. 2.31+00j 
P---32 6.41E+08 4.02+07 0. 0. 0. 7.s2E'01 . 2.48E+07 
AR--41 0. O. g. 0. 0. go Of O0 
HN--5 4 0. 2.39E+04 0. 7.13E03 -0. 7.34E+04 Of. 4.57E+U3 
FE--59 1.I01E+04 2..39E+04 0. a b.62E+0J I.87E+04 U. 9008E+03 
00--58 0. 1 42E+04 Q 0. 1 fof 2.87Ei05 01 J.11E+U4 
CU--60 0. 4.(5E+04 0. 0. Q. 8.b9Et05 0. i.02E+05 
ZN--b5 4.45E+U6 1.41E+07 u. 9.44E+06 O. 8.89E+06 0. 6.39t+06 
KR-83H 0. 0. 0. 0. .. . 04 0.  
KR-85H 0. 6. a. a* 0* 0* * O 
KR--85 0. U. 0. 0. 0. . U. * 0.  
KR--87 0. 3IZE-06 a. O. 0. i.4E-09 0. i.29E-U8 
KR--08 0. 3.75E-10 0. U. 0. . a. 1.99E-10 
KR--89 J.45E+03 0. 0. 0. O. S.52E+02 0. 9.09E+U1 
KR--90 8.85E+01 0. a. a. 0. 1.19E+00 0. 2.ib+Ui 

RL--Ob 0. . 9.07E006 0. 0. U. 1.79E+06 U. 4.23E+06 
SR--89 7.85E+UT Q. a. 0. 0. i.26EWU O 2.25+0.  
SR--90 2.44E#09 0. 0. 0. 0. 3.21E+ul 0. 5.96E+05 
Y---91 2.62E+Ui 0. . 0. 0. i.44E+04 04 7.O1E-OL 
ZR--95 6.3UEtO 3.43E+01 0. 3.46E+01 0. 2.b6E+05 0. 1.37E+01 
Nb--95 2.65Et02 1.47E+02 0. i.46E+02 U. 8.92E+05 0. 5.18r.0L 
RU-iuJ 3.e4E+00 a. a. i.24E+01 0. 3.78EI02. U. i.4uE+U0 
RU-106 5.d6E+01 0 . 0. i.13E+02 0. J.80E+Oj 0. 7.42E+UU 
AG11UM 1.74E+05 t.blE+05 0. .1+05 U. 6.51E+07 0. 9.58E+U's 

c01l5 0. 3.99E+03 Q. J.17 +03 0. 1.66E+05 0 1.e8+U2 
SN-123 i.bLE-02 2.68E-U4 2.27E-04 0. U. 3.28E-02 0. J.94L-U4 
SN-12b 4.57E+Ub 9.08E+0't 2.bbE+04 0, 1.09E+04 2.7bE+06 U. 1.Jotf  
SU-14 1.85E+04 1 .48ENUJ i.900+02 U. o.09L+04 2o22E+Ub U. J.luE+04 
Sb-125 9.45E+04 9.12E+03 6. 99E +03 9.35E+04 7.41EI06 7.24.005 d. L.7iE#UO 
TE127H L.65E+05 5.794E+04 4.31Etok b.65E+05 U. 7.43E+U5 0. e.0JEfU 

1L12911 2.4E+05 I. 6600 *5L+u a.77E+5 U. 1.ObE+06 0. J.JJE+ 0' 
1--131 5.89L+Ub 8 .4E.-Oo Z./bEfag !1.E44E+U7 0.. 2.22L*Ub U. 4.83L+06 
1--133 2.J3E+05 4.I 4E+05 7.77E*07 7.06E+05 u. 3O5EU 0o. 1.2ALtU, 
XELJiM 0. 0. a.0. u. 0. U. a.  
XE133M 0.. 0 U. a. 0 0 0* 0.  
XE-133 U. U. 0* a. u. U. u. 0* 

XE135Ki L.9j3E- U3 1.o78003 o. 6.714E*U4 2. 02E*Uk .4.16E-05 0 . 7. 90Z004 
XE-135 6.65E-02 b.146-02 0. .J5E-02 6 .99L-03 1.44L-0J 0. * .s73E-02 
xc-137 1 . I#I+U2 1. 93E+01 U. 6. 8EL U t2 .1dE+01 J.12Lf00 U . i7E +02 
XE-138 7 .10L- U5 1.4UE-U4 U. 1. 03E-U4 1*026-05 5.90E-10 U. 6*%t*U05 
CS-IJ4 3 .96E+U8 9.4JEfU8 0. .U6L+U8 1.I1LtUS 1.65LU7 a. 7.71#00d 
US-13b 2-.UL+0T 9.47*U7 U. .21E+a7 7.d2L+ub J..uadfuli U. b.0eE*Ou 

-137 5.JLEtu8 7 .2aE+US . . L7L+U8 $.19L*u7 1.40Ed-J? U. 4. ltottUd 
dA-14U 9. 90U04 1.JbL+U2 U. ..3+ 7 etui 2.09LUS Us 5 b54L+UJ 
;L - 14 1 9.40E+Ui tU. JbE*#U 1 . .93 +L f. *0* 00f5 U. 7.kuEfud 

1,EV-io I b, .ubrta3 2 . b3L f03 A . i.50EfUJ u . d .u L+tU6 U. S*25Efue

C
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DOSE FACr3RS FOR GASEOUS OISCHARSES 
CL/YR RELEASE OF EACH ISOTOPE AND 4 VALUE OF UNITY FOR XfQ, DEPLETED X/Q AND RELATIVE DEPJSITIUN

PATHHAY - GOATS MILK (CONTAHINATE) FEED) AGE GROUP - ADULT
r,

0 R G A N 0 0 SE ( MREM I 
--------------------------------------- ------------------------------- ----------------------

NUCLIDE 

H----3 
(C---ic.  
P-32 
AR--t.i 
HN--54 
FE--59 
Cu--50 
0O--bU 
14--65 
KR- 83 11 
KR-85H 
KR--85 
KR--87 
KR-- 8 
KR--89 
KR--9U 
Rf--86 
SR--09 
SR--90 
Y---91 
ZR--95 
NU--95 
RU-10j 
RU-106 
AGLION 
GULi5 M 
SN-123 
SN-12b 
SB-124 
SB-125 
FE127M 
TEL29H 
1--131 
I--idJ 
XELSI 
XE 133M 
AE-13J 
XL135M1 
XL-01 5 
XE- 137 
AL-138 

GS-1Jb 
CS-137 
6A-14U 
CE-141 
GE- 14 4

BONE

0.  
1.15E+04 
3.40E+06 
0.  
0.  
1.08L+03 
0.  

0.  

0.  
0.  a.  
4.35E+02 
4.39E+01 
0.  
9.90E+06 
1.21.E+09 
3.95Etu G 
6.60E.+di 
i.88E*IJi 
2.91E-01 
2.32E+01 
6.62L+04 
U.  
0.  
2.15E+06 
1.21E+04 
5.61E+04 
4.91E+04 
i.55E+UN 
9.68E+02 

0.  
0.  
U.  
9.72ZE-04 
3.SE-U2 
b.d UL+UL 
U.  
1.b9E+db 
7.76E+U4 
2.56Et08 
2.97L+U2 
S .79E+00 
2.diL+Ud

SKIN
(.  

e.  

'V 

C

LIVER

3.31E+01 
2.31.+03 
?.13E-+05 
0.  
9.05E+03 
2.56E+03 
2.58E+03 
2.12E+04 
5.70E06 
0* 
Q.  
0 0 
2.55E-08 

0.  

316E+05 0.  0.  0.  
3.66.E+0 
4 .0IE +01 
0.  
U.  
6. 12E+ 04 
4.11E+402 
a.  
4 .2bE+04 
2. 29E +02 
9.J3E+UJ 
1.12E+04 
5. 82E+U 3 
1.39E+J03 
0.  
0.  
0.  
0.  
8.98L-04 
4.iUL-02 
9.29E+01 
0.  
4.03.+08 
J. Ubh +U5 
3J49E+U8 
3.7JE-0 I 
J.. 92L+O J 
9 .231E02

BASEO ON I

I,

C 

r

THYROID KIDNEY 

3.iE+01 3.31E+0i 
2*31E+03 2.JIE+0J 
0. 0* 
0. 0a, 
O. 2.69E+03 
o. 0.  
o. 0.  
0. 'i., 
0. . 3.8tE+06 
O* 0.  

0. 0.  

0* 0.  
U. Q.  
0. Qi.  

0* 0* 
a. a. 0 

0* i.04E+01 

00 4.49E+0L 
u. 1.20E+05 
0. J.26E*02 
U. 0.  
1.25E+04 0.  
2.93E+01 0.  
1.48E+03 1.*0E+05 
1.29E+04 1i99E+05 
5.42E+03 b.49E+U'# 
4.54L+05 2.37E+03 
o. 0.  

0. 0.  
U. J.40E-04 

Q. l.1002 0. u 
U. U.  
o. il.JLE+08 
U. 174+05 
0 . 11.19E+uU8 
O* 1.27E-01 
U. 1. 82E +Ud 
0. 56.4dE+02

LUNG 

J.JiE+01 
2.JiE 03 
0.  
U.  U.  

7.09E U.2 
0.  
a.  
0.  
Q.  
Q.  
0.  
Q.  
U.  
U.  
d.  
0.  

0.  
a.  
U*.  
0.  
1.  
U.  
U.  

9.41003 
3.21E+06 
U.  
U.  
0.  
0.  
U.  

U.  
1.0*E-04 
J.53L-UJ 
1. U5L4ul 
U.  
4.JftUl 
2. 34 +U4 
J.94Ei+ul 
e.13L-01 

0.

GI-LLI 

J.31E+0i 
Z.3JE.03 
3.8SE05 
U.  
2.77E+04 
8.43E+03 
5.23E+04 
3.9bE+05 
3.59E+06 
a.  
U.  
as 
1.20E-09 
O* 
6.95E+01 
5.88E- i 
2.58E+U4 
I*58E +06 
1.62E+07 
2.17E+03 
2.2IE+05 
6.34L+04 
J.4UE+01 
idOUEtUJ 
2.50E+07 

U.  
2.14E+06 
J.43E+05 
.30 i~ 7F U 5 
3.76E.U5 
Z.23E+US 
?*816+04 
J.b5E+02 
U.  
a.  
U.  
U.  
e.i0E-0S 
7.24E-0U 
1.79E+u0 

7.065E+06 
J.48E+U6l 

*7JkE0b 
b6uL+U2 
1 0E 0 I) 
7.47E+U5

TOTAL BODY 

2.3iE+01 
2.31E+05 

a..  
i dJE+03 
9.72E+02 
i. 78+03 
4.65E+04 
2.58Ei06 
0.  
U.  
U.  
8.88E-u9 
0.  
I. 251+01 
1.07?6+0L 
6.116i+04 
2. 8'.1.05 
C. Y5E+08 
1.U6E-U01 
1. *446640£ 
4.1i0r6+00 
1. 2bE-UI 
2.94E+US1 

I. 31E+401 
U.  
b. 74Et40' 
4.79.405 
9.6 +U3 

2.47.+13 
7.93.012 
a.  
U.  
U.  
a.  
J3.991.0's 
1.JSeE-02 
b.1luL+01 
U.  
J. 3uE +08 
2. UE+U5 

1. 9uE+UI 
g.9r6-U 
u.9tu

C.
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UOSE FACT)RS FUr GAS;OUS UISCHARGES 
Cl/YR RELEASE OF EAUH ISUTOPE AND 4 ALUE OF UNITY FOR X/Q DEPLETEU X/Q AND RELATIVE UtPOIillUN

PATHWAY - INHALATION AGE GRUUP - IEENAGER

UR G 4 N U 0 SL (HRE M) 
------ ------------------------ ----------------------------

NUCLIUE 

H ----J 
C--- 14 
P---se 
AR--'41 
MN--54 
FE--59 
cu--i8 
GO--60 
IN--b5 
KR-8 i 
KR-85M 
KR--85 
KR--ua 
KR--88 
KR--89 
KR--90 
kd--86 

SR--89 
SR--90 
y---91 
ZR--95 
NU--95 
RU-IUJ 
RU-106 
AGi10M 
CUibH 
SN-i23 
SN-12i 

SO-l5 
TEi2M 
TE129H 
1--131 
1--idj 
XE131H 
AL1.3JH4 
XE-idJ 
XEi35fl 
XE-135 
AL-137 
XL-ISO 
GS-I44 
CS-142 
G5-1J7 
bA-14U 
CE- 1 il 
Ct - 11.

GI-LLI . SKINbONE 

0.  
9.15L+01 
2.67L+04 
0.  
U.  
2.38E+U2 

0* 
b.55E402 

Q.  
U* .  
* U.  
0.  
* a 
0.  
0* 
0* 
1.83E+02 
2.39E+05 
I.UM+03 
2 .20L*U2 
2.15E+01 
S.30E+UU 
idQ0E1U2 
2.16E+02 
0.  
S.64E+02 
2.56E+04 
6.JiE+02 

1.34E+03 
2.56E+02.  
2.41E+UL 
6.6IE+02 
2.49E+02 
0* 
0.  
0* 
U*.  
U.  0* 

U.  
9. 77E+3U 
1.9LE+U2 

I. JUhfU4 
I.UTE+U2 
4.59L+j1 
3 .1e7L+j3

LIVER 

1 .71E+Ul 
9.15L001 
I .56Etu3 
0* 
8 .UIE+02 
5.61E+05 
3.56E+00 
2 .sa5I1 
2 . 09E+03 
0.  
0.  
0a 
0.  
0.  

0*6 
0* 0.  2.73E+03 
U.  

7.34E+01 

0* 
?. 02E+02 

J.398E+O 3 
1.24E+01 
b. 76E+U2 
1.19E+ I 
1.44E+01 

1.14L+02 
1.14E*01 

9.54Eu2 
4bi1LE+0 2 
0* U*..  

U.  

U.  

U.  

2.3604 
2. 9bEt.3 
I.b7E+U's 

9. 0L-012 
3.01+ I 
.51E+ iU3

THYROID 

i.71E*01 
9.15E.Ui 
a.  
0.  
0.  

0* 

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

0.  
0* 
0.  O* 

0* 
0.  
0.  
0* 
O* 

0* 

U.  
9.95E 00 

1 .599002 

1..19E+00 
6 .65E+01 
7*89L400 
2 .816905 
1.15E*U'.  

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

KIDNEY 

2.17E+01 
.6.91E+0i 

0.  

i.99E+02 
0* 

0.  
0.  
0* 
go 
us 
0.  0* 
IQ.  

0.  
U*.  

1.56E+02 
1. 18E+02 
2.70E+03 
3. 98E+U2 
J.20E+0U3 
0* 
0.  
a.  

9. 25E+02 
7.39E+02 
1. 24E+03 

0.  
0*f 

U.  
Qa.  
U.  
0*.  
5.82E+03 
1.7JE+u0 
4. 50t+03 

J*3dE-01 
1.7Ef62 

1.110-UI

LUNG 

I.I1E+01 
'd.15E+01 

0* 
2.83E+04 
4.05E+06 

2.71L+04 
I.7JIE 05 
1.76E+04 
a.  
a.  0* 
0* 
0.  
0a 

a.  

3.JSE05 
5.77E+04 

5.18E+04 
1.45E+04 
L.52E+04 
S.J2L+05 

9.38E+04 
2.45E+U4.  
7.91E+04 
1. 89E+US 
5.01E+04 
4.45E+04 
1.94E+04 
4 .11E+U4 
U.  
0.  
U.  
0.  
a.  
Q.  
U.  

a.  
2.91'3LEU 

2 dJdt*UJ 
'..U9t*04 
1.18 +0. a 
2./L+05

L.*1E+01 
9.15E+5i 
1.75E+03 

0* 
1.56E+03 
3.80E+03 

1.92E 04 
4.76E 0S 
1.U8E+03 
0.  
U.  0* 

U.  
0* 
0.  

3.36E+02 
7.15E3U 

*i.46E404 
7.55Lt3 
2.69E+03 
id18E+UJ 
1.91E+03 
1.88E004 
6.i1E+03 
.7bE 03 
6.32E+03 
2.57E+03 
8.22E+0J 
2.04E+UJ 
J.02E+0J 

7.76L+03 
1.21E+U2 

2.UZE+UM 
U*.  
0.  

U.  
U, 

* ±.1~ 

* .510 

2. 36E +02 

1.7UEu.

K.

3ASEU UN I

0* 

0* 
U.  

0* U o 0*.  
of 
us 0* 
0.  
Q.  
0.  
D.  
u.  
0.  
0* 
0.  

U .  

0* 
o.  

O* 
0.  
0* 
0.  

do 
d.  U0* 
0 a 
0 .  
0* 
0* U.  U.  

U.  0*.  
0,.  
0.  

U.  
U.  
. .  

a, 
J.

10TAL BOUY 

1.716401 
9.15E+01 
I. 01E +03 
0.  
1.27E+U2 
2.14L +02 
4. 74L+00 

.30 . 3401 
9. 41+02 
0.  
a.  
0.  
a.  
Q.  
U.  
0.  
1. 19E+03 
e. * jE 401.  
1. 45E*IUL io 4b fU'4 
2. 91E01 
5. 13t+01 
g. JiE Iu0 
1. 48L+00 

2.iE+01 
1.a20L+2 
1.49Et02 
1.86E +01 
9. 7UL+U? 
2.51E+02 
2.69L*02 

J. 88L *00 
5. b9L *U2 
1. 86+U2 

0.  
Q.  
Q.  0, 
0.  
0.  
U.  
Ls*IUf.+U 

4. ki 400 

6 . SL tU

(

(

I.
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DOSE FAI JRS FOR GASEQUS DISCHARGES 
C[/YR RELEASE OF EACH ISOTOPE AND 4 VALUE OF UNITY FOR X/Q# DEPLEfEU XIQ AND RELATIVE DEPOSITIONdASEU ON I 

NUGLIDE 

C---14 
p --- 32 
AR--41 
MN--54 
FE--59 
c0-*50 
G0--60 
ZN--65 
KR-83H 
KR-85H 
KR--85 
KR--87 
KR--8 1 
KR--89 
KR--90 
RU--86 
SR--U9 
SR--9U 
ft--- 91 
ZR--95 
Nu--95 
RU-1U3 
RU-10b 
AGIIUM 
G00115 K 
SN-tZJ 
SN -1 Z6 
SU-L'4 
S8-125 
TEt27M 
TE129H 
I--id.  
I--133 
XE IdlM 
AEI133H 
XL-13 3 
XEldSM 
XE-135 
AE-137 
XE-138 
Cs-u'W 

US -143 CS144 

CL-147 
CE-1914

It IOEI05 
J.43E+04 

1. 59E-J1 
4.JaE+06 
3.49E+U6 
1.33001 

*U.  
. U.  

1.64E+09 
1090E+07 
7.27E+UT 
2.79E+04 
1.22E+U6 
2.73E+05 
J.92E+04 

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

8.69E+U1 
6.01 E+U 
id ZEfb8 
4. i 4 Ub 
J.ile4'dd 

4.3QL+Ub 

j.-59tf+ub

*. 7.I 

Z.01E+U 
J.86Ef 04 
1 .8&6fU7 
5 .0Edb6 
4.07E+l6 
1.59EWul 

1.32E+U8 
0.  
4.35E+04 t 
1 .8JE+U9 
2.19EUl 
8 .21L+07 
3.09c+u4 
1.43E 06 
3 .J2E#US 
4.171E+04 

0* 0.  0.  
Q.  
U.  U.  
I.OIE+02 
b.8700j 

5*,3bLtUb 
3 1 EL+u 8 

4 .ud8uj 
4.-15-- tpe

U. F7.  

1. 7UE +US 
*43E+04 

I. 59r. +07 
4.33E+05 
3. 49r.+U5 
1.343E407 
1. 13L008 
0.  
U.  
1.b4L09 
1* 90E+0 r 
7.27E+07 

Z.79E+04 
If 2eE 4U6 
i:.o73L005 

0. 1 

0.  

0.  
L.69E+01 
6. OIL+US 

4. 7L U Reit Ud 
.27t.+08 

tp. )uE 0b 
-0.. 4S +di 
.4 59: + u

UY

O NDU L E U DEPOII uC IRUUr - ILLAGLK 

0 R G 4N 0 0 SE I HRE .  
-- -- ------ ------------------------ -----------------------------------------------------
BONE LIVER THYROID KIDNEY LUNG GI-LLI SKIN TOTAL GD 

0. 0 0. a. 0 0. 0. U.  
0. 0* a. a. U. 0. 0. d.  
0. 0. U* U. 0 s 0. 0. 0.  
0. a. a. 0 * 0. 0* o. .  
4.39E+07 4.39E+07 4.39E+07 4.39E+07. 4.J9E+07 4.39Et7 5.i4E+07 4.J9E+0T 
8.73E+06 8.7I3E+06 8.73E+06 8.73E+06 0.73E+06 8.13E+06 1.uJ3+07 8.73L+U6 
i.2IE+U7 i.ZiE+07 L.21E+07 i.2tE+07 1.21E+07 1.21E+UI 1.41L+07 1.21E+0 
6.UUE+08 6.UUE+08 6*80E+08 6. 80E+08 6.80E008 6.80E408 8.00+08 6. 80E+08 
2.36EtU 2 .36E+07 2.36E+01 2.23E+UT - 2eJ6E*07 2436E+07 2i7tE+ul 2.oE+07 
0. 0. 0* 0*. 0 0. 0. u.  
0. U. U* 0* d* 0* 06 .  
0. 0. 0. 0. O0 a. a. U.  
. 0. 0 0. 0. Q. a. a.  
9.90E+03 9.90E+03 9.90E+03 9. 90E+03 9.90E+03 9.9OEtOJ 1.iJE+04 9.9UE+03 
8.08E+02 8.0E+02 8.OE+0z 8.08E+02 8.08E002 8.08E+02 9.70E4d2 d.08E+U2 
b.16E-03 6.16E-03 6.16E-O3 6.ibE-03 6.i6E-0J 6.16E-03 7.29E-03 6.ioE-03 
2.8bEf05 2.866E+05 2.86E+05 2.86E+05 2.bE+05 2.86E+05 3*26E+05 2.8oE+05 
b.87E+02 6.01E+fl2 A 87F+f2 6I 87E+07 A 7lE+02 6, 87EL+2 7 0 7Er+02 8 ',) +0l2

1.7OE+U5 
3.43L+04 
li9E+07 
4.33E+06 
3.49L+U 
1.33E+ U7 
i.13L+U8 
U* 
0, 
i.64E+09 

1.90E+07 
7.27E+07 
2.79EFU4 
1.22E+06 
2.73E+05 

3.92E+04 
0* 
0.  
0.  
0.  
a.  
8.b9E+U1 
b.01tt03 
2.22L+08 
4.7c+Ub 
3.27E+Ua 
i.3u0ub 
4.j3Etu5 
J.9Lt*U6

1.70Ef+5 
3.43E+04 
1 .59E+07 
4.33E+06 
3.49L+U6 
1. 33E+07 
1.13E+08 
0* o 
0.  
1.64E+09 
1. 90E07 
I .27E+01 
2.7 9E+U'4 
1.22E06 
Z*73EG05 

J. 92E+04 
0.  
0* U.  
0.  

U.  
8.69E+UL 
b.U1E+0j 
.2.22+03 
4 . 73EtUo 
4. e7d+08 

4.30k*US 
4.3.L9f+0 i

1.10E+05 
3.43E+04 
1.59Et07 

4.33E+06 
3.49Ef06 
L.JJE'07 
1.13E+08 
0.  
0.  
1.64E+09 
1 .9OE+07 
7.27E+01 
2.79EtQ04 
.22E+06 

2.7JEt05 
3.92E+04 
O.  
0.  
0.  
a.  
U.  
8.69E+01 
6.01E 413 
2.22E+OS 
4.7JE+a6b 
J.e7E U6 

>JUL 06 
's.33t*US 
3.59Et8,

1I T70E+05 
3. 43E+04 
I.59Ef01 
4. 33E+06 
3. 49+06 
1. 33E+07 
1v13EtO8 

U.  
1. 64E +09 
1. 90E+07 
7. 27t +07 
2. 79E 104 
1.22E+06 
2. 73E+u5 
J. 92E+04 
0* 
of 
0* 
0.  
0.  
0. 69E+01 
6. U1E*03 
2o42E+08 

14. 73t*uD 
.3 27L+00 
JS.JUE+U6 

S4.JJE+0> J.99E+ub

1.7UE605 
3.*44E *04 
1.59E+07 
4.JJE+06 
3*49E Ob 
1.33L0 4 
1.1JEu8 
0 
U.  
1.6'.4009.  

7.2/E+07 I*79004 l 
Z- 79E+04 
1.22Ed6 
2.14005 
J. 92E+04 

0* 
U.  
0* U.  0.  
U.  
8.69E+0i 
b .ul~.u3 

4.22Lt00 

5.JUE .06 
.JJL*05 

Ja*.53t u '4U

M 

*
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DOSE FACIJRS FOR GASEOUS DISCHARGES

DOSE FAMfRS FOR GASEOUS DISCHARGES 
CI/YR RELEASE OF EACH ISOTOPE AND % VALUE OF UNITY FOR X/Q UEPLETEO X/Q AND RELATIVE DEPOSITION 

PATHWAY - FRESH FRUITS AND VEGETf4LES AGE GROUP - JEENAGER

NU3LIUE 

c ---- 1 
C---ik 
P-32 
AR--ui1 
MN--54 
FE--59 
cu--58 
0O--60 

LIN--bi 
KR-83H KR- 8 314I 
KR-85M 
KR--85 
KR--87 
KR--88 
KR--89 
KR--9U 

SR--89 
SR--90 
Y---9 1 
LR--95 
Nb--95 
RU-1U3 
RU-106 
AG1tiu 
C00i5M 
SN-12J 
SN-126 
S8-1e4 
58-125 
TEL27H 
TEL29H 
1--131 
1--133 
AE131H 
XE1J3M 
XE-14 3 
XEthSM 
AE-1J5 
XE-1J7 
XL-138 
CS-Id4 
CS-136 
uS-id7 
uA-14 u 
Gh-11 
LE-1t4

0 

6 
2

0 R GA N 0 0 SE HRE ) 

BONE----------------------- ----- ID ------E----------NG-----------:--------------------------BONE LIVER .THYROID KIONEY LUNG GI*LLI SKIN IlAL UDI 

0* 3.53E+00 3.53E+00 4.46E+00 J.53E*U0 3.53E+00 0. J.53E+UO 6.91E+02 6.91Eto2 6.91E+02 5.2LE+02 b.91k+02 6.91EI02 0. 6.91L402 
2.35E+07 I*4fE+06 0. 0. 0* 2.65E+06 U0 9.1iEfU5 
0* 0. o. O* 0* . 0* . 0 .  0. 9*97E+0 0. M7E*05 00 3.o06E06 U. 1.91E+09 
7.42E+U5 1.76E+06 0. a. 4.89E+05 5.82EiO6 u. b.?U05 
0. 1.86E+05 0. 0 0. 2*5iEob 0. 4.ZJE+0i 0. 6.34E+05 0. 0. 0* 7.61EO06 0. s 1.45Eos 
1.34E+U6 4.26E+U6 0. 2.85E+05 0* 2.68E+06 0o 1.93EtOS 
0* U* 0* 0* U. U* 0* 0.  
0* 0* 0. Q. 0. g. at 0.  
0. 0. U. 0i 0. 0* 0. 0.  

0. 1.92E-08 0o 0. 0* 8.*99E-10 0* b*68E-09 
0* 3.45E-01 0. 0* 0*U. 0 1.83E-OL 

J.56L+03 0. 0, 0. 0. 3.86E102 0. 1.02E+02 
9.73L+Ui a* 0* 0* 2.69E-Ui 2.84E+00 0* 2.4tE+UL 

U. 2.72E+06 0. 0. 0. 5.37E'U5 0. I.27E+06 
0.10E+U7 U. 0. 0. U* 8.79E+06 0. 2.33E+05 
2.68E+09 0. 0* 7.40E+06 1.82E07 0. 6.bi4+08 
J.55E+44 0* 0* 0. 0* 1.36E+U7 0. 9.47E+02 
7.23E+03 2.51E+03 0* 3.02E+03 U. 5.85E+06 0. idlE+U3 
1.16E+03 7. 00+02 0* 5.50E+02 0* ?.86E+06 0. J.95E+2 
3.97L+4s 0* 0* 1.1E +05 0 J.10EI06 0. i.178.us 
9.U3E+05 0* 0. 11.2E+06 0* 4 GU9E+U7 0 I 1.4E+U5 
3.dUE+U4 3.51E+04 U. 6.90E+U4 0. 1.43E+07 0* 2.09L+0L, 

U. J.27+05 0* 2. 60E+US 0. I.38E+07 0. i. 05Lt04 
2.93E-U7 4.84E-09 3.87E-09 0* 0* 4.2dE*0 0. 7.24t-U9 1.94E+07 J.85E+05 1.13E+05 0* 1. I02E+05 1.91E+07 U. b.07tkQ$ 5.12E+05 3s65E+UJ 1.24E+03 U'. J.97E+05 1.45E+07 0. 2.ue +U5 
1.23E+0b 2.66E+05 2.O6E+05 2.08E+06 5t.24E+07 b.47E+06 U* 1.4986L+0 
2.u1Ef*0b 7.04E+05 5.3JE+05 8.12E+06 u* 1.01E07 0* 2.49E+U3 

J.14E+U6 1.16L+06 1.UUE+06 9 09E Ub U# 1.10E+07 0. 4.94E+0i 
1.08E+06 I.5JE+06 4.42E+00 1.93+05 0* 2.9UE+U5 0. 9.13L+05 
3.i4E+U4 5.JJE+Us 9.b8E+06 6.1UL+04 0. .J.87E04 a* 1.64E+Us 
0. 0* 0. 0. 0* 1. u. U.  
0 . U. 0 . 0. 0* 0* 0. u.  
* 0. Q* 0. 0. U. 0, 0, 
7.29U05 b.73E-05 0. 2 55E-U5 I.o6E-06 0b57E*Ub U* Z.99E-U 
2*hiE-U3 2.J2E-u3 . 8 79E-U4 2.64E-U4 5.43E-05 0. ' 1UJE-US 

6.9LE+UU 9.290F00 0, 2.390u0 .. 234Luo 1.44L-dJ U. . J.,bE+u0 
0. . *. 0* U* U* 

.79E+ul 4.Jik+0l 0. 1.t07E+U7 '.20+0 4.0E+U5 0 0 deIuE*Ur 

.90Et05 2.72+U6 0. 1.52E+ub 2.u8E9U5 3.u9L005 U. 19bEt06 

.59E+u7 J.499E+7 0. 8. 996+06 4.t~E-ub 4.66EfU5 *J.. 1.6etful 
.97?E+h J .8JE+oA 0 . 9.11tf+Ue e. -1E IUJ 1.016+01 0. . 1 ,9L t U 

.Yttu3 I.JL+US U. 4.IblE+02 U. j .59E+'i b . 1.tibe 
.5J+6U b.27E+04 U. 2.#56E+U. U. J.buttu7 * 8.11*uj

01/18/79
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DOSE FAC)R~S FOR GASEOUS UISCHARGES 
CIfYR RELEASE OF EACH LSUTOPE AND 4 VALUE OF UNITY FOR XMat DEPLETED X/Q ANU RELATIVE UEPJSIHION

PATHWAY - STURED FRUITS AND VEGEMBLES AGE GROUP - IEENAGER

0 R G A N 0 0 S E (H RE I  
--- --- --- --- --- --- --- --- ------ --- --- ------ ---met--- ----*

l ONE

NUCLIUE 

H---- 3 
C---14 
P ---32 
AR--41 
IN--54 
FE--59 
0U--58 
C--6 U 

ZN--65 
KR-83M 
KR- 85 M 
KR-- 85 
KR--87 
KR--88 
KR--89 
KR--90 
RB--86 
SR--89 

.SR--90 
Y---91 
ZR--95 
Nu--95 
RU-103 
RU-106 
AG110M 
cUtiSH 
SN-12iJ 
SN-126 
SU-1214 
SU-125 
FE17H 
IEi291i 
1--131 
1--13J 
XEl3 i 
AEIJM 
KE-133 
XL35M 
XE-135 
AE-137 
XE-138 
CS-134 
US-id 3 
US-ij7 
6A-14U 
Gt-141 
LE-144

LIVER

0.  
1.04L+04 
2.02E+07 

0.  
0.  
4.49E+U6 
U.  
0.  
1.70E+UT 
0.  
a..  of.  0.  
0.  
0.  
2.38E+04 
I.45E+03 
U.  
5.42E+US 
4.0U0+10 
2.66E+05 
6.b2Et04 
5.42E+03 
2.196+u5 
1.21E+U7 
4.07L+05 
a.  
0.  
2.92E+08 
3.89E+06 
1.91E+U7 
2.04E+07 
1.41E+07 

I.Ul~fU5 
U.  
0.  
0.  
0. .  
1.10E-U3 
3.79E-02 
1.03L+02 
Ol* 
2#54L+08 
4*45ttd5 
3.06L+U8 

1.83E+U6 
d.42Ltud 
I .99fLIu6

5.25E+01 
1.04EtO4 
1.27E+06 
0.  
1.I3E+07 
. 1.07EIU 7 
1.* 57E+U6 
9.31+E06 
5.40L+07 
a.  
Q.  
O*..  
2 .88E-07 
a.  
0.  
0*.  
4.58E+06 
0.  
U.  
Q.  
2.52E+06.  

3.26E 03 
0.  
U.  
4.52E05 So 26E+03 100E+6 

Q.  
5.81E+06 
7.34E+04 
4.33E006 
7. 1bE+06 
5.24E+06 
±.43EtU5 
O.  
U.  

0.  
1.01I*036 
J.501-02 
I* 39E+02 

b.13E0U8 
1.7bL+o 
5.E2LEu8 

2.38E+u3 
5.b5L+0J 
8.14LtUS

LUNGTHYROID KIDNEY 

5.25E#01 6.b3E+01 
i.04E+04 7.82E+03 
0. 0.  
0. O*f 

0. 3.91E+06 
a. O*.  

0*0.  0. 0.  
0. O.  
D. Q.61G0 
a. 0*.  
0. a.  0. 0 O* 0.  

0. 0.  0. 0* 

00. 2.8tE+0 
0. 2.57E+03 

0. b.39E+05 
0. i.6e1607 
0. 8.85E+05 

a. 0a.  
1.71E+06 0.  
9.40E+03 0.  
3.3bE+06 4.38E+07 

5.41I+06 8.Z5E+07 
4.53E-+06 1*0SE+07 
4.1Etu7 1.85E+05 
Q. a.  
o. 0.  
0. 0.  
U. a.  

0. i.33E-02 
0. 3.58E+01 
0* U.  

0. i.52E+08 
0. 4.18E+uS 

0. i.34E+JS 
U. b.BdE+02 

U. 1.97EL J 
U. 4,3JtAu,

dASED ON I

5. 25EIU1L 
I. 04E+04 
0.  
0.  
0.  
2o.96E+06 
0.  
0.  
0.  
U.  
0.  
a.  

*U.  
a.  
a.  
4.60E+00 
0.  
0.  
01.008, 
i.  

u.  
0.  
U.  
0.  
0.  
0.  
U.  
2.57E+U6 
3 .02 06 
I .55E +08 
Q.  
0.  
U.  
d.  
U.  
Q.  
U.  
l.15E-04 
J.98-uJS 
i. 84E+01 
0*0 
1.43Et07 
I. 34L+05 
b. 9eLfu 

U.  
U. .

V.

GI-LLI

S.25E+01 

2.27E+05 
a.  
4o02E+07 
3.52E*07 
2.i2E+O7 
1.12:00 
3.40E"07 
0.  
a.  

1.35E-08 
Q. .  
2.58E+03 
4.4ZE+01 
9.04E+05 
5.87E07 
1.22E+09 

.1*U2E+U8 
6.75E+07 
1.*JJE+07 
1.67E107 
5.48E*68 
1.84E+08 
I.98E+01 

0.  
4.26E+08 
1.10E4-08 
9.70E+07 
i.OSL+08 
4.93E*07 
2.71E404 
0.  
U.  
U.  
0.  
2.37E-05 
8.18E-U'.  
1.85E+00 
0* 
7.08E+06 

2.UuE+0 
6.906L+6b 

7*31E+u6 
L.JE *U7 
4.bdE+U8

SKIN

0.  
U.  
0.  
0* 0.  
0.  
0.  
a.  Of.  
a.  
Oil 
0.  
0.  
o.  a.  

0.  
0.  
0.  

o.  
a.  
0.  
u.  
0.  

0.  
a.  
a.  
0.  Q.  

0.  
0.  a.  

0.  
0.  
a.  
a.  
0.  0.  

0.  
a.  
*, .  

U.  
o.  0.  
0.

TOTAL 8ODY 

5 . 25c+Oi 
1,04E+04 
7. 83E+05 
0.  
2.5100ab 
4. 05E+05 
3057E+03' 
2.13E+07 

2.4iE+Uf 
0.  

0.  
1.00E-07 
0.  
6.83E#U2 
3.59E+02 
2.1l'.ktUS 
i.55E+U7 

9.9uE+f09 
7.IOE+03 
1.b7LtU't 
I. 84E 403 
9.58E+U4.  

1. 52+U 
2. 6E +O 
o. abE 4 
U.  
9.72E 06 
i. 54E+U5 

3. 030+05 
2.53E d+U 
2.24E-U6 
8. 51E+0+ 
U.  
0.  
0*.  

1. 57E*U2 
(4.87c.001 

U.  
Z.ebL0tU 
1. 2E +0J 
It* JE+U8 
i.i7Eui 
o.48 +02 

L. U.EtU,

(.

I 

c

(

t

t



PATHWAY - MEAT (CONTAtMfNATED FOR43El AGE GROUP - TEENAGcR

NU2LI0E 

H ---- 3 
C---14 
P---52 
AR--4i 
MN--B'.  
FE--59 
0O--58 
cu--b0 
IN--bi 
KR-83H 
K.4-85M 
KR--85 
KR--7 1 
KR--88 
KR--89 
KR--9U 
RU--86 
SR--u 9 
SR--90 
Y---91 
ZR--95 
NJ--9i 
RU-103 
RU-10fi6 
AG110UM 
CUL15M 
SN-123 
SN-12b 

SU-125 
TE127M 
IE129H 
1--l1 
1--133 
AL I 31m 
XLISJII 
XE-133 
XL1 3SM 
AE-145 
XL-1.I1 

CS -144.  
CS-hio 
US -147 

XE- 14 .  
CE-144

GAStU ON 1

DY

OR G 4 'N 0 0 SE I dREN 
----------------------------------- ------------- ------------------------ - ------------

BONE LIVER THYROIL) KIDNEY LUNG GI-LLI SKIN 1OTAL OU 

0. 3.27E+00 3.27fOO 4.13E+O0 J.27E+O J.27E*OU U. J*27E+dQ 
1.6bE+U3 i.b6E+03 1.66E+03 1.25E+05 1-6bEf'03 1.66E§03 0. L.bo03 

O.ULE+U1 5902E+06 0. 0. 0. 9*01E06 U. J*IUE+05 
U. 0. 0. 0. 0. 0. O. 0.  

0. L.28E+05 0. 3.82404 0. 3*93E+05 0. 2*49E+0' 

4.00E+U6 9.50E*O6 0. 10. 2.64E006 3.13E007 U. * 3.61E+03 

U. 3.54E+O 0. 0. 0* 4*78E+06 0. d*U6L+U5 

0. .1.35E+06 0. 0. 0. 146L+07 0. 3.07LtUS 

5*65E+U6 I.8UE+u7 0. L.20E+07 U. 1*13E+07 0. 8*i2L+u6 

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

0. U. O. O. 0. 0. G. 0* 
0. U. 0. 0* 0* 0. O. aD 

U. b7iE-08 0. j 0. 0* Je14E-09 0. 2.34E*US 
0. Q. 0* 0.. * .* a* U.  

2.95E+OZ 0* 0. 0. 0* J*20Esti 0 8.46.+U0 

9.04E+00 U. O. O. 2.50E-01 9.I7E-0i U. 2.24E000 
0. 7*95E+0O 0. U. U. 1*57E+06 U. J.*71+Uo 

6.71E+06 a. 0* U. .* .7*28E+05 o. 1.93+0 5 

2.49E+08 0. 0. U. 6.88E+06 2.53L+07 0. 6.616+07 
2.J2L+04 0. 0. 0. 0. d.93JL06 o. 6.2UE0u2 

6.LL+04 2.83L+04 0. 2.75E+Uk 0. 9.41E+07 U. f u4 

4.09E+04 2.,46E +0 4 a* 1*94E+06 Q. 1 viE+0d8 0.* 1* 39E +u's 

2.U07+06 U. O. 6*17E+06 . .61E00 0, 9.5E+ui 
5.74E+07 0. * 0. 7.64L00f 0. 2.60L009 0. 7.2cE+Uo 

9.82E+04 9.u8E+04 0. 1.79E05 U. 3.1IEF07 U. 5.4000'0 
0. 2.25E+0 4 U. 1*78E+U* U. 9*46Ef05 U. . 7*18E+u2 

U. 0. , u. 0* U. 0. 0* u.  
2.55E+08 5.U5E+U6 i.48E+U6 0. 8.66E+04 8.47E+07 0. 7*30ted 
2.92E+05 5.51L+03 7.06E+02 0. 2.27E+05 0.26L+Ub 0. isc+05 
4.iLto i.42E+06 1.12E+Ob 1,13E+O7 J..4J+07 I.4UE+J7 4. *94Eo 

1.95E+07 b.83L+06 5.17E+06 7.88E+UT U. 9*8UL+07 0*. 2*4200 
2.75E+D7 1.U1E+07 8.77E+06 7.93E+07 a. 9.55E007 U. 4.Jit+0i 
1.24E+05 1.IbL+U5 5.06E+UT 2.27E+05 0. 3.32E+04 U. 1.0003 
S.4bE-03 9.2bt-U3 *6dL00 1*17E-2 U. b*7JE-03 U. 2.8JE-UJ 
u. u. U. 0* 0. 0* 0. *.  

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

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

4.49E-US 4.-14E-05 U . 1* 7E-05 4* 72E-06 9.b9E-07 Q. * L-03 

10.5E-03 i.43E-03 0, 5. 42c-o4 I.-6JE- 4 d*35E*05 0 . *4ot*09 

4.91E+UO 5 9'4+U 0 0. 1s53E+gu 1. dE-01 7.92E-02 0. d.u00+0 
0. U. . . s. . U. U. u.  

I. 17k+07 2.03E+UI 0. . *OUE~ab 3.'JE+ U6 J.27E+05 a i. *3E+0r 

I.-aE+U5 7*80L+U5 0. 4.4E.L+u5 ,*Y>E 44 o.86E+04 0. 5.b26+Oi 

1 .66Ltd7 2.ddt+07 U .. *75L*D6 2.giOz.90h+0 +*900 0* 7* 3E+05 

b.1ILeU5 8d.dE#d2 a. 2.U6Lfuz 5.5LE+U2 e..Ufu 0. *4*3c-t 

2.91L+U2 1.96tLa U. 6.80+J1 u. ijUE+0S 0* .*4e4+UL 
2.98+U4 i.e2E*U4 U. 5.00 +04 U. 7.U fu Us 1. 5dL*+6

01O/18/79 

DOSE FA)[ IS FOI GASEOUS UISCHARGES 
CI/YR RELEASE OF EACH ISJTUPE.AND 4 VALUL OF UNITY FOR ArQt UEPLETEU X/Q AND RELATIVE ULPDSITION



01/18/73 

DOSE FAor3RS FOR GASEOUS DISCHARGES 
UN I C1/YR RELEASE OF EACH ISOTOPE ANU 4 VALUE OF UNITY FOR XfQ DEPLETED X/Q ANU RELATIVE DEPOITION

PATHHAY H HEAT (CONTAMINATED FEEM) AGE GROUP - RENAGER

0 R GAN 0 0 SE I MREHI 
-------------------- ------------ I -----------------------------------------------------
DONE LIVER - THYROID iKIDNEY LUNG G1-LLI SKLN TOTAL BODY

C---14 

AR--41 
MN--5' 
FE--99 

CU--6 u 
ZN--b5 
KR-8JM 
KR-85 H 
KR--85 
KR--8f 
KR--88 
KR--89 
KR--90 
RB--86 
SR--89 
SR--90 
Y---91 
ZR--95 
NG--95 
RU-10S 
RU-106 
AG110M 
U011SM 
SN-12j 
SN-16 

SU-I5 
TE127H 
TEI29M 
1--131 
X--13 3 
XEt3m 
XEL.3M3 
XE-133 
XELUJM 
xE-135 
XE-1376 

CS-134 

CS- 1d7 
CIS-I J7 
U4-140 
CL-191 
GL-1 44

0.  
1.66E+03 
4.25E+05 
U.  
0.  
4.29E+05 
0.  
0.  
2.28Ef6 
U.  
0.  
U.  
0.  
0.  
3.71E+01 
4.49E+00 
U.  
8*45E+05 
1.24E+08 
3.51E+03 
1.89E+04 
2.91E+03 
1.86E+05 
2.27E+07 
3.73E+04 
0.  
0.  
1.19E+08 
4*51Lt04 
4.12E+06 
S.a5E+u6 
2.U2E+06 
2.04L+U1 
U.  
0.0 
U.  
U.  
2.27U-05 
7.82E-04 
2.12L+00 
LI.  
5.02Et06 
6.39Et02 
7.97L+U6 
.0ILUJ 

1.79L+U1 
l.U9E+04

3. 222*00 
i.66E+03 
2.67E+04 
0.  
4.85E+04 
1.02E+06 
6.45E+04 
6.13E+05 
7.25E+06 
0.  
U.  
U.  
4.61E-08 
0.  
0.  
0.  
1.15E+05 
0.  
0.  
0.  
9.90E+03 
i o 15E+03 
0.  
U.  
J.45E+04 
2.32E*03 
0* 
2.36E+06 
851E+02 
1.42E§06 
2.04E+06 
7 .51E+05 
49.89E+01 
U.  
3* 
U.  
U. .  
2.09L-05 
1.21E-U.  

U.  
1*21E+07 
2 .5ZE+uj 
1.07L+07 
Z.48E+UU 

4* btUL+U

J.22E000 
L.66E+03 
0.  
0.  
0.  
0.  
0.  

0.  
0.  
0.  

a.  O*.  
0.  a.  

0.  

0.  
0.  
0.  
0* 

0* O.  0 f a.  

0.  
6.93E+05 
L.09E+02' 
i.12E+06 
1.5SEt06 
6.49L+05 
B.JZE+03 
0.  
0* 
U.  
U.  
0.  
0.  
0* 
0* 

Q.  
0.  

0.

4.07E+00 
i*25E+05 
0.  
U.  
i*44E606 

0.  

O.  
0.  

0.  
0.  U.  0* 
0* 

0.  
0.  
0.  
8*64E+03 
i* 38E403 
5.54E+05 
3. 02E+ 07 
6. 19E+04 
I. 84E+03 

10.  
0.  

10.  
I. 13E407 
2. 36E+01 
5.87E+OS 
'3. 7'E+UL 
10.  
Ice 
0* 

0.  
7.92E-U6 
2. 74E-04 
7JbL-01 
0.  

*2099E+06 
.40E+0 3 
2.77+U6 

b.17E-Ul 
*4.19E+00 

lj8*d4L3

J.22E+00 
i.66E+0J 
0.  
U.  

2*83E05 
0.  
0.  
0.  
Q.  
U.  
0.  
0.  

0.  
1 * 2.E*01 
U.  
0* 

0.  
U.  
0.  
0.  

5.0bE+04 
.3. 50E+U4 
1.5UL+07 
0.  
o.  
L*.  
U.  
0.  
0.  
U.  
2.38k-06 

J.79E-01 
U.  
1.47E*06 

1.921.+06 

1.biLUU 
U.  
d.

J.22E+00 
i .b6E -0 3 

.0 03 
U.  
I.49E+05 
.* 3 bE + 0 b 

8*7iL+O5 
1*3bE+06 
4057E+056 
0.  
S.  
0*.  
Z.16E-09 
0.  

4.55E-0i 
2.2bE+04 
9*I7E+04 
i.25E07 
1.35E+06 
3*68E+07 
7.15E+06 
1*45E+07 
1.03EfU9 
1.41E07 
9*75E+04 
0.  
4.10E+07 
1.28E+06 
i.24E107 
2.9+u 7 
1.07E+06 
5.4bE0* 0 
U.  
U.  

0.  
4.89E*U7 
1.69E-05 
J*81E-0 

1.40E+05 

1*43Et05 ' 
1 *Fait.02 
4.2bE 6.u4 
2.50r.ti6

UASEO

NU;L10E

3. 22E +00 
i.b6L+03 
1.63E+0 
0, 
9.26E#03 
3. 87E+03 
1. 41E +03 
1.40+0 
3* ZOE+06 
0.  
0.  
0.  

I0E0 
I.074000 

5.fbEt0 
2. 43Ef 04 
J*05E+UT
9* 37E+01 
5. 84E +03 
9. 8IT4 '02 
8*31E+04 
.86E iO6 

2.05E+04 
7. 4Ur-.+OL 
a.  
J* 42E +05 
i. 70E 4-0* 
5. 57Es ti 
1.24E*2i 
3.19E+05 
1. 12ct01.  
0* 

U.  
0.  
9.2L-05 
J.etE-U4 

.* 
5.65E+4US 
1* o84E +03 
4* 7oEtui 
I *29Q 04e 
L .d6r000U 
it*. defui

I

i



I

p.

Ui/18/79

DOSE FACr3RS FOR GASEQUS UISCHAR3ES 
CL/YR RELEASE OF EACH ISODOPE AND 4 VALUE OF UNITY FUR X/Q, DEPLETED X/Q AND RELATIVE DEPOSIION

PATHWAY - COWS MILK ICODTAMINATE] FORAGE) AGE GROUP - TELNAGER

0 R G 4 N D 0 SE H RENI 

QONE LIVER THYROID KIDNEY LUNG GI[LLI SKIN TOTAL BODY

NUCLIDE 

H----J 
U --- 14 
P---32 
AR--41 
MN--5 4 

FE-- 59 
c0--58 

C0--60 
ZN--bS5 
KR-83M 
KR-85 11 
KR-- 85 
KR--87 
KR--8 0 
KR--89 
KR--9U 
RU--db 
SR--49 

Y---Yt 
ZR--95 

RU-IUJ 
k'U-10b 
AG110M 

SN1-1 23 
SN-126 
Ob-124 
SU-125 
IE1271 
TELE9?M 
'--131 
I--1d3 
XL131H 

XE1I4JM 
AE-133 
XEIdM 
xt-135 
XE-ISI 
AL-3 .  

US- 14 
>-13b 

L!- £'. I 0-147 

CE- 14'1

0.  
3.95E+03 
6.41L+08 
0.  
0.  
9.75E+05 
0.  
0.  
4.75E+07 
0.  
U.  
0.  
0.  
0.  
3.09E+03 
7.43E+01 
a.  
7.05E+U7 
2.05EUS 9 
3.84E+02 
6.72E+U2 

3.21L+03 
4.35E+U1 
9.14E+02 
1.87E+06 
0.  
0.  
4.92E+U7 
8*29E+05 
1.12E+06 
1.76E+U6 
3.16E+0 6 
7.45Ef06 
1.0E+U5 

0.  
U.  
U.  
8.28L-04 
e.d6E-02 
8.ibt*UL 
U.  
2.20008 
9.93L+06 

1.S7E+06 
L.32E+Uj 
9.t;31 04

i.boE+Oi 
J.95E+03 

4.02E+01 
. 0 . . .  
2.57E+05 
2.J.iE*Q6 
2.00E+065 
b.91E+05 
1.51E+08 
0 a 
U.  
0.  
4.00E-0r 
0.  
U.  
0.  
9.23E+07 
Q.  

. 0* 

5.15E+02 
i .93E+03 
0.  
U.  
1.73L+06 
4.19E+04 
O.  
9.7bE+05 
1 * 56E1 4 
1033E+05 
6.14E+05 
I. ITE tOi 
1 .05L+0 7 
1 . 84E+05 
O.  
0. .  
U.  
7.65E-04 

1.131+32 
0.  
5iJbf08 
4. 16E+07 

*.121+08 
. Lood+tOJ 

d. d4Ltu2 
J.93Ld4

'

BASED UN I

L.68E+0L 
J.95E+03 
0.  
0.  
0.  
0* 
0.  
0.  
0.  

0.  
0.  
0.  
0.  
O.  
Q.  
0.  
0, 
0.  U.  0.  0.  
0.  
0.  
U.  
a.  
a.  
0. .  
0.  
2 .86E+U5 
2.00E+03 
9.95E+04 
4.65E+05 
1.01L+06 
3.04E+09 
3.J4E7 
0.  
U* 
0a 
0.  
0.  
U.  
0.  
0.  
a.0 
U.  
.  
4.0 
U.

2.1201 
2. 98E+03 
0.  

0. .  
1.64E+04 
0.  

'± 01E+04 ..  
0.  

0.  
3.  o.  
U.  a.  

~U.  0.  

U.  
4s iOE.#02 
1.52EfU3 
1. 30E+U2 
I. Z2E+03 

3.39E+06 
302E+U4 
10.  

0.  
9. 97E+05 
1.09E+06b 
9. 15E U6 
1.36E+0 
2. 31E+ 05 
b.  
0.  
0.  
2.90E-U4 

.00E-U2 
2.U3E+01 

U.  
idtE+QS 

2.03L+U? 

1. :uE+oe 

1. UIL+i34

f

t.

(

1.68E+01 
3.95E+03 
0.  
U.  

U.  6.42E+05 
U.  

0* 0.  
09 
U.  

as 0.  U.  2.84E*UJ 
a.  
Q.  
I.83E+04 
0.  
d.  
0.  
0.  
U.  
a.  
0.  
0.  
1.27E1OS5 
6.4J1+U5 
8.0E+U7 
0. .  
0.  
U*.  

a. .  
0.  
Q.  

8.Tib-US 
So.UiE-03 
1.4Etl 01 
J.  

b.43LfUl7 
2.d/EtUb 
5.476+07 
1.1u3 
, 

U.

i.68E+01 
3.95L+03 
7 .21EeU1 
U.  
7.86E*05 
71b4E#06 

2.70E*06 
1669E+06 
9.52E*O7 
O.  
0.  
U.  
i.87E-08 
0* a 
3#6E+02 
1.58E+00 
i.82E+07 

7.64E+06 
4.*JSE+07 
1*48E+US 
Z.08E+06 
7.89E+06 
3.39E+03 
4.14E+04 
7.04EFUS 
i.76E+U6 
a.  
3.11E+07 
2.451+07 
1.77E+06 
8.82E*06 
1.10E+07 
1*99L+06 

1.34E*U5 

0.  

1.79E-05 
6.18E-04 
1.E4o+UU 
0 .  
biJ.146+6 
4.27E+06 
i.50E+06 
2.56E 05 
e.39Esab 

.2bE+Ui

0.  
0.  

0.  U.  
0.  
00 
U.  
0.  
a.  
Q.  
a.  
0a 
0.  
0* 
Q.  
Q.  
0.  
0.  
a.  
a.  

0, 0.  Q.  
0.  3.  

0.  
U.  03.  

0.  a.  
a.  
0.  

U.  
d.  
U.  

U.  
U.  

a.  
SU.  
U.  
a.  
a.  
).

.i.b8E~ui 
3. 95E +03 
2.48E+01 
0.  
4* 90E+01+ 
8* 60E +0 
4.5E+0i 
it 4bEfQS 
6. 84L +0 
O.  
O* 
0* 

0* 
8.88E+01 
1. 84E+01 
4. JUE +07 
2. 026+06 
5. Ub+08 
1.03E+UL 
2.94tfLul 
i. a09r+US 
1.94L+01 
1. b L *132 
1.U3E1*13 1.3SE+03 Is 34L+U3 
0.  
it 4bE +U6 

2 .61r.+Ui 
2.01ctUS 
Z* IUE+Oi 
4. JeL+05 
6. 7E+b6 
5. 661f' 
U.  
U.  
U.  
3.40E-U' 
1. 17t.-u2 
J. 8 kt*UL 

2.4bE+US 
2. 71; +01 
2. f. +U4 1. 4,c.*0' 
8. 8u0 *U 
1.uiE+Ue 
b.UdE+U4

(

C

I



1

01/i8/79

DOSE FAGORS FOI GASEOUS JISCHARGES 
CI/YR RELEASE OF EACH ISOTOPE AND 4 VALUE OF UNITY FOR X/Qv DEPLETED.X/Q AND RELArFVE OLPUITIUN 

PATHmAY CONS MILK (CONTAMINATED FEED) AGE GROUP T FEENAGER

uASLO ON 1 

NUwLIDE 

C---14 
P --- 3z 
AR--41 
HN--54 
FE--59 
00--58 
U--6u 
LN--65 
KR-84H 
KR-45H 
KR--05 
KR--87 
KR--88 
KR--S 9 
KR--9U 
R3--86 
SR--89 
SR--90 
T---91 
ZR--95 
NU- -95 

RU- 1U 4 
RU-106 
AGLiUM 
CU1i5M 
SN-123 
SN-i?6 
SU-124 
SU-125 
TE127H 
TEL29H 
1--1LL 
I--1j.4 
XE131H 
AEIddH 
XE-133 
XE13SH 
XL-iJ5 
AE-17J 
X_-1J8 
CS-1J4 
US-13b 

S-1J7 
UA-14t0 
CE-141 
CE-1'44

I..  

I.
0 R G 4 N 0 0 SE ( REN ) 

8ONE LIVER THYROID KIUNEY LUNG GI-LLI SKLN TOTAL BD 

0. i.66E+0i l.b6E+01 2.10E+LL 1.66E+01 1.66E+Ui U. i.66E+01 
J.95E+03 3.95E+03 3.95E+03 2.98E+03 3.95E+03 3.95E003 . J.95E+03 
3.40E+06 2.13E+05 o. 0. U. #83E05 a. 1.2e+i 
0. . o. L0* u* 0* 0. 0.  
0. 9.70E+04 00 2.89E+04 d. .2.97E*OS us 1.85E+U4 
1.04E+05 2.48E+05 0. O . 6.88E+04 B.186+05 0. 9.3E+ + 

. 3.b4E+0's 0. f. U. 4.91E+05 0. 8.29E404 
U. 2.92E+05 0. 0. U. 3.51E+06 o. 6.676G05 

1.92E+07 6.I0E+07 0. 4.00E+07 0. 3.85E*U7 0. 2.7bE1 ? 
0. 0. o. 0. 0. 0. U. U.  
U. Li. 0. Li. Q. U. Q. 0.  
0. 0. Os * o. . 0. 0. U.  
0. 2.74E-07 0. a. a. 1.28E-08 U. 9.54E-08 
0. a. a. a. 0. g. 0. 0.  
3.90E+02 U. 0. 0. 0. 4.2SE+01 0. 1*12001 
3.69E+01 0. O. o. L.54E-03 7.84E-01 0. 9.I1E+U 
0. 1.3JE+06 0. go. O. o.63E+05 0. 6.22E+05 
8.87E+06 0. O. 0. 0. 9.62E+US 0. 2.53E+05 
1.U2E+O9 U.. a. O4.24E+04 2.1bE+07 0. 2.51E +08 
5.00Ef01 0. 0.' 0. 2.2JEs0)# 0. 105i000 
8.1LE+02 4.91E+02 0. 3.88E+02 0. 2.00E+06 0. . 2.77E+02 

2.28E+02 1.37E+0Z 0. -1. 08E+02 0. 5.biE+05 U. 7.75L+U1 
J.9tE+00 0. 0. 1.i17+0i U. J*U5L02 U. 1.75+U00 
3.62E+02 0. 0. 4*8tEiU2 of. 1.64UL04 0. 4.5E+01 

7.09E+05 b.56E+05 a. 1.29E+06 0. 2.6E+U8 0. 4*9UL000 
0. 4.J2E+04J 0. J.42Lt03 U. . .. 82E+05 0. 1.486+02 
i. 0. i. 0. i. L. U. O 
2.JiE+07 4e.58E+05 I.34E +05 Q. 1.23E+05 2.JOE*U7 U. 1,24E05 
i.28E+05 2.42E+03 J.10E+02 0. 9.94E+04 3.6J0L06 U. 5,.u6E+04 
7.iiE+05 1.JSE+05 1.Ub+05 i.07E+06 3.51E+07 4.02L+06 U. 1.I7+i 
5.25E+05 I.84L+05 1.39Etd5 2.12E+U6 0. Z.64Efib U. 6. S+'4s 
2.34E+05 8.67L+04 7.49Et04 6.77E05 0. 8*16tLf5 u. 3.08Lt04 
L.eJLtu3 1.73L+US 4.99E*U5 2.2?44+U3 L. .2.8E+02 U. *UJE+UJ 
u. 0. 0. a. a. a. O. 0.  

a. a. a. a. 0* a. U. U.  
0. 0. U. U. Ui. U. 0. U.  
4.10E-u4 3.86bE-0 4 a. 1.46E-U4 4.40E-05 9.UJE-06 L. 1.17E-04 
1.44E-UZ 1.33L-02 0. 5*UiE*U3 1.52L00J J.12E-04 U.0 5a.94E-03 
3.92L+UI S.aE+UL 0 . i.36E+U1 7.00E+U 1.U4E-0i d. 1*85E+01 
0i. Q. a. U* a. u. U. 0.  
9.42L+07 2.47EtV8 0. 5,b1E+07 2.15L+07 2.620-06 0. I.06E+08 

3.*0E+U4 1.22E+US U. 6.75E+04 9.27E+uj L.d8t*04 U o U.a2+s 
1.47E+U 1.90L+08 UL. 5.ILt7 2.ulE07 2.b5E+U6 U. 6.966+07 
4.1Ut03 5.64'L00 0L. i.ebE+U0 4.417LUU 7.97ct2 d. e.64.tU2 

6.11E+U1 4.1ILtUL 0. 11..89001 0. . 1.47E*U5 Uo *44000 
J.SUE+U4 1.44E+U4 o* *i.47E+ UJ U. 0 .Z4Etub 0, 1.i u

DY

f.

V.

(.

Cl



* /

BASED ON I 

NUC LIDUE 

U---  

P---J2 
AR--41 
tIN-541 

FE--59 
cu--58 
CO--60 
Zli--b'j 
KR-83H 
KR-05H 
KR--85 
KR--87 
KR--da 
KR--8 9 
KR --90 
RU--85 
SR--89 Kk -- 110 
s4--90 
Y---91 
ZR--95 
Nu--95 

RU-10b 

SN-123 
SN-126 
sD- 12'.  

TEI27M 
IE129H 
1--131 

ALIJIH 
XE--143 AH-J1H 

XEL35H 
AE14J5 
XL-131 

.12-li? 
uA - Iit0

01/18/19 

DOSE FAlr)RS FUt GASEQUS UISGHAKGES 

G1/YR RELEASE OF EACH [S~0PE AND 4t VALUE OF UNITY FOR X/Q# DEPLETED X/Q AND RELATIVE UEPJSITION 

PATHWAY - GOATS MILK (;ONTAHINAti) FOlAGE) 
AGE GROUP T TEENAGER

0 R G 4 N 0 0 SE tRE H 

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

DoNE LIVER THYROID KIDNEY' LUNG GL-LLI SKIN TOTAL BODY 

0. 3.43E+01 3.43E+01 4.33E+01 3*4JE+01 J.43400 0.. .3*43L01 

3.95E+UJ i*95E+UJ 3.95E003 2.98E+03 3.95EIud 3.95E 03 0. 9 03 

0*28E+U8 5.19E+07 0. 0. 0* 9.40E+01 0. J*2OEf-al 
i. 'A Ifclf* 00

0.  
U.  

5.74L+06 
0.  
I.  
0, 
0*.  
i.  

6.63E+03 
1.56E*02 

u .  
1.SiE+U8 
4.3OE+09 
4.69E+U1 
9*46E+01 
3.97E+Ue 
5 .35E4U00 
I*tOE+02 
2.25 E+ OS 
0.  
2.93E-U2 
5.89E+06 

i.35L+05 
2.13E+05 
3.91E+u5 
1*02E+07 
4.27E+US 
U.  
0.  
0.  
e 149E-03 
8.58E-02 
2.45L+U2 

u.bEL+U8 

1 . 7 U L + 0

3909E+04 
J.,08E+04 
.43E+01# 

1. 82L+07 
a.  
0, 
a.  
4.0E-08 
4 .84E-10 
0.  
0, 

i*17E+07 
U.  
U.  
0* 
5.58E+01 
2.JS9E02 

2 8E+05 
5 15E+03 
4.85E-04 
1.7E+05 
1 . 91E41J5 
I .b2E.Ut.  
7.45E+41L 
I . 45L*u5 
i.44E4.?1 
7 *23Eu 5 
0* 
0, 
0.  
2 *29L-U3 
7 *92E-LiZ 
4.29.+d2e 
1.Io-tid.  
L.uUL+U'9 
10 22L+00 I 

1.e4L4U9 

I . IULfUZ

* 
0, 
0.  

* 

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

U.  

0 o 0.  

0* 
0 a 
0.  

0.  
Do 
0.  
3.87L-04 
3.43E+04 

2*bdE+04 1*.6E+05 
5.bSE+0 4 
L.aiE+U5 

1935EtUB 

0.  

00 ' .  
U.  

0.  

U* 0.  
0.  
U .

9. i9E+ 03 
0.  

0.  

0.  
0.  
a.  
U.  
0* 

Do 0.  1.  

0. Ui5 0.  454E+05 1.88E4.02 

I. 6Dtl 

U.  

8*i8E+05 
I*IJE+06 
1.86E07 
9. ILL+0 
0: 
S0 

8. b~t-0'.  
3.a UUE-O? 

6.44La i 
I. JSE-04 

b*8tte+0 4. 94.08d 
J. OIDL+ Ul

0.  

00 8*55E4.0 0.  

0* 

U.  

U.  

J iE-04 
U.  

8.60E+03 
0* 
a.  
00 0* 
0.  
0.  
0.  
U.  

1.4iE4 
I o 85E4' 

9. 4.06 
U.  
0.  
Uo 
u . .  

U.  
U.  
a.  
e.61E-U4 
go 02E-uJ.  
4.31t+Ui 
i.JIL-05 
1 093L 4.08 
9.JeLrUb 

I . b4L Ul 
U.lti

9*41E+04 
10U2E+05 
428E+05 
9.24SE+0i5 

1*15E+07 
0* 

*.  

2.25E-09 
a 
7o 19E02 

J,3OE+00 
2.3tE+06 
1*64Et0l 
9.09E+07 
1.*8E 104 
2.25t+05 
'* 7 GE4 4o18E4.02 

4.98E+03 
8.4 8EtU7 

4.22L-02 
3.51+06 
2.86E+06 
9..34E+05 
I.U0bEf4.6 

i. .3bE*06 
2.7 ZEIUb 

5 26E US 5 000 

0.  O.  

.050 

4 .9L + 0 0 

7*72E-10 

*.Sib 4.  
A i.b + U5

0.  

0.  

U.  at 

0* 

U.  0* 0* U.0 
Us 

O*.  

0.  
0.  
U.  

* 
0.  
0* 

* 

0* 

U.  of 

0.  
of U.a U.  
0.9 
U.  
0.  
0.a 
0.  
U.0 
0.  

U.  

U.

5.9UE03 

5. 54 r 
L.754+05 
8.24E+05 

u.  
U.  
i.67E-US 
2. 5TE-10 
1. 90 02 

5*4bE+05 
4. JJLtU6 
It ObE+u9 
1*06E+U9 1. 25E+UJ 

J.17L+01 
I. 35E+UZ 
2. 39E+00 
I. JSE+QL 

1*ISE+05 1.064t.U 7. 1654204 
1.5E+03 
4. OUE +0'4 

2. 423L + 

0.  U.  
U.  
I. oZE-03 

.98t-05 

7. 820L01 

I. Za +u1 
f- t2t +.02

/

r

r
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DOSE FAcrJRS FOR GASEOUS DISCHARGES 
Ct/YR RELEASE OF EACH ISoDOPE AND 4 VALUE OF UNITY FOrt X/Qp DEPLETED X/Q AND iELAriVE DEPOSITION

PATHWAY - GOATS MILK (CONTAMINATE) FEED) AGE GROUP -*LENAGER 

NUaLIDE UR G4 N 0 0 SE (' REN I 
------------------------------------------- -----------------------------------------------

BONE LIVER THYROID KIDNEY LUNG GI-LLI SKIN TOTAL OODY

H---- 3 
--- 14 

P ---32? 
AR--41 
MN--5 .  

FE--59 
GO--58 
cu--60 
ZN--b5 
KR-83H 
KR-85M 
KR--85 
KR--87 
KR--68 
KR--89 
KR--90 
RB--86 
SR--89 
SR--90 
Y---91 
ZR--95 
1d--95 

RU- 103 
RU-105 
AGIIUM 
COL15Hl 
SN-i24 

SU-1e4 
SB-125 
IEL27H 
(E1291i 
I--131 
1--133 
XE M 1.  
XEL33H 
XL-13 

XE-135 
XL-137 
XE-136 
US-134.  

CS-137 
UA-14U 
CE-14L 
.L - .I. .

0. 3.338E+Ui 
J.95E+0J J.95E+03 
4.39L+06 2.75+0S 
0. 0.  
0* i17E+04.  
i*39E+03 3.30L+03 
U. 4.43E403 
0. 3.51E+04 
2.32E+06 7.36EU6 
0. 0.  
0. 0.  
0. 0* 

0* 3*29E-0B 
0. 0* 
6.35E+02 0.  

1.74E+Oi 0.  
0* i*69E+05 
1.90E+07 0* 
2.13L+09 0.  
7.09E+00 0.  
9.90E+UL 5.94E01 
2.82E+1 I.70E+01 
4.8IE-01 0.  
4.36E+U01 0.  
8.54L+04 7.90E+04 
0. 5.JiE+02 
0. . .0 
2.76E+U6 5.50L+04 
1.57L+U4 295E+02 
8.biE+04 I.b7E+04 
6.37E+U4 2.23E+04 
2.90E+04 1.07E+U04 

1.67E+u3 2.JbE+03 
0. U.  
0. 0* 
0, 0, 0. O.  

I.id6-03 I.16E-03 
4.JJE-U2 4.0EO-02 
i.18E+02 i.5E+02 
U. .  

.83E+U8 b.82E+08 
I.OOEtUS 3.95E+Oi5 
4.42c.+t *. 5*95L+08 

5.33E+02 6.5bL-01 
I.IJUL+OL t).74L+UU 
i.00t2:&ni I. 96 0 - -A

3.38E+01 
3.95Ef03 
0.  
U.  
a.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
o.  
0* 
a.  
0* 
Q.  
0.  

0* O1.  
0.  
0.  
Q.  

0.  
0.  
g.  
1.61E+04 
3.78E+01 
1.29E+04 
i.68E+04 
9.36E+dJ0 
6.82E+05 
U.  
0.  
a.  
0.  

0* 

0* U.  us 

U.  a.  0.

4.27E+OL 
2. 98E+03 

0.  
3*48E+03 
0.  
0.  

4*92E+06 
0.  
a. .  
0.  

0.  
0* 

00 
U.  
O.  
4* 68E+01 
1*34E+01 

5i0E+01 

0.  

2.57E+05 
8.37E+04 
3. U6E+UJ 
U.  

~0.  
0.  

4.39E-04 
I*5tE-02 
4*08E+41 

20L+05 1. b9Etut8 11. 2OEtU8 

I. b'E-UL.  
2. 44E.+ U 
7.uit-U2e

3. 38E+Di 
3. 95E+03 
0.  
0* 
0.  
9.LiE+02 
U.  
a.  
0* .  
0.  

U.  
0.  

0.  
0* 

1*8E-04 
U, 

4* 90EG 03 
0.  
U.  
U.  
U.  
0.  
a.  
U.  0.  
0* a 

1.48E+04 
1*21E+04 
4*22E+Ub 
0.  

U.  
U.  
0.  

L.32E-04 
4.55E-uJ 
2.I0+UI 
u .  
8.26 ET 

..JIE4-Ule 

J.  
U.

J.38E Qi1 
J.95E+0.3 
4*94E§105 
0* 
3.58E+04 
1.09E404 

5.96E+04 
4*ZiE+D5 
4.63E+06 
0, 
U.  
U.  
1*54E-09 
U.  
9*06E4 

*.33E -04 
2.06EF06 
4.51E+01 
e.12E+03 
2.424US 
6.93Es04 
3.16E+0I 
1.91Eta3 
3.23E07 
2 .2 SEt 414 
0.  
2.77E+06 
4.43E+05 
4.85E+05 
J*20E+05 

4.47L1Ui! 
0*.  

0.  

2*71E-*5 
9.JiE-u4 
,e*11E+UQ 

1*93t+U6 
I. U.4E+U2 
I.*3304-1

U.  

0.  
0*.  
0*.  of 0* 
0.  

as 

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

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

0* 0., 

U.  

0*.  is 

a.  
0.  

U.  
U.0 
u0* U.  
0*

aASED UN 1

(

r.

t

3* 38 *01 
2.3.95E+03 

I. OUE +04 
0.  
2.23E+a3 
1*2bLeOJS 

I. 15E -US 0* 

1*JJE+06 OI.  U.  
0.  

2.40E+01 1. 91E.+01 

5. 'bE4 U, 
5.27k+08 
1. 89E-01 

3.3bE+01 
9*58-00 
2.15L-01 
5.48E+00 
4.7UE+04.  

0.  

8*69E+U 
6. 18E4-05 
1. 42L4-U4 
7 ,l 8E+03 
4. C +03 
k. 41L + U3 
0.  

0* .  0* 

5.15E-U04 
L.76E-02 

0.18E+08 
2. 84E+05 
;. 9E4 +01 
2.43c+U) 
7o 7. E-UL 
2. 2..4iJ2O

(

(



.4. ;.,~* . ~4I ~ . 4*4* *. I 

uI/18/7~

-. 4--

DOSE FACr3RS FOR GASEOUS DISCHARGES 
CI/YR RELEASE OF EACH ISOFOPE AND 4 VALUE OF UNITY FOR XlQv UEPLETED X/Q AND RELATIVL DLPOSITION

PATHdAY - INHALATIUN AGE GROUP - CHILD

0 R G 4 N D 0 SE I HREN I 
----------------------------------------------------- ---------------------------------

LIVER

NU3LIDE 

H----j 
C---14 
P---32 
AR--41 
MN--5 4 
FE--59 
CO--58 
GU--60 
ZN--b5 
KR-831 
KR-8SH 
KR--05 
KR--87 
KR--88 
KR--89 
KR--90 
Rb--86 
GR--89 
SR--90 
Y---91 
L4--95 
NB--95 
RU-103 
RU-IU6 
AGIlU1M 
L;011i5H 
SN-123 
SN-12b 
S-124 

IE127M 
TEi29H 
1--131 
1--133 
XEt3 1 
XLI 3.394 
AE-133 
XEJSM 
XL-I5 
XE-1317 
AE-138 
uS-134 
CS-14b 
LS-131 
dA-14U 
CE- 11 
(,E-144

THYROILD KIONEY

1.45E+02 
1.41E+04 
U.  
U.  
1.26E+02 
U.  
0.  
3.47E+UZ 
0.  
U.  
0.  
0.  
0.  
0.  
0.  
0.  
L.24E+U3 
3.79E+US 
1.72E+U3 
3.26E+U2 
3.94L+01 
5.0OE+00 
2.blE+U2 
1.16E+U2 
0.  
8.90E+02 
i.35E+04.  
J.34E+02 
7.07u02 
1.35E+02 
3.O0:*01 
1.05E+03 
J.68E+U2 
0.  
u.  
0.  
0.  
0.  
U.  
U.  
1.44E+U4 
.19Ef02 

2.UDE+04 
1.bbE+U2 
7.25L+ui 
1.34L4

I 74E+01 
1.45E+02 
8.26E+02 
0.  
4.24E+02 
2.97E+05 
3.52E+00 
2.48E+01 
i.IUE+03 
0.  
U.  
U. .  
U.  
0.  
U.  
0.  
1 .45E*03 
0.  
a.  
0.  
7. 59E 40 1 
i.68E+0i 
0.  
J.  
1.07E+02 
2.11E+03 
1.49E+01 
J.58E+U2 
6.3U000 
7.63t6+00 
6.0 I1E+U1 
1* JSE+01 
1.07lEI03 
4. 74E+-02 
0.  
0.  
0.  
a.  
U.  
0.  

2.JUEtU 

1. 856+UO 
1. udE-01 6 * o0 10 

4.20*04

LUNG

i .74E+01 
1.45E+02 
0.  

0* 0.  
0.  
0.  
0.  

0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
a.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
I.58E401 
i. 05E+02 
8.08E-01 
6 .28E-01 
J.52E+01 
1.25E+01 
3.56E+05 
ii.E+05 

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

1.15E+Ut 
3.66E+01 
0.  
0.  
i.05E+02 
0 .  

0.  

7.  7. 38E+02 
0.  
O.  
0 .  

0* 
0. .  

04 
0* 
0* 

5. 80E402 
86 28E+01 
6. 2'E+01 
1.43E+03 
2.1tE+02 
1 70E+03 
0.  
of 
0.  
0.  
4.*90E 02 
3. 91E+02 
6. 57E+02 
2.78E+02 
0.  

00 

0.  
a.0* 
U.  
3. 08E+03 
9. i5E+U2 
2.386+03 
I. 79L-UL 
6. 7001 
.09E+u3

SKIN TOTAL BODYBONE

JASED ON 1

1.741+01 
i.45E+02 
U..  
0* 

1.50E+04 
1*09E+04 
2.6UE-04 
1.60L+05 
9.3JEUJ 
U.  
U.  
0* 
O* 

0.  
0.  
U* 
0.  
5.19+E04 
J.43EiO5 
5.91E+U4 
4.90E+04.  
i.35Et04 
1.4aEf*04 
3.37E+05 
4.97EU4 
1.51E+04 

.1UE+U'.  
1.0014+05 
2. biE+U4 
2.35E+04 

.UJSE+04 
4.17E+04 
U.  
U.  
U.  
Us 
U* 
0* 
0*.  

U. .  
U.  
2.75E-uJ 
1.d8E+02 
e.3d -03 
4.UL+04 
1.19c.eu4 
2*04E*uS5

G1-LLI 

1.19.L*01 
1. '5E+402 
9'25E*02 

8.28E402 
2.01E03 
8.,37Ei0QZ 
2.17E+03 
5.72E+02 
0.  
U.  
0* 
0.  
0.  
0.  

1.7E+02 
I.9OE+03 
1.97L+u3 
4.i3E+03 
L.JJE+Ud 
7.67Et02 
9.976EIU2 
1.0iE 04 
J*24E+03 
4.11003 
J.45E+04 
1. 36E #03 
4*JSE+Ud 
1.U8E*03 
I.buE+u3 
4*2 2 64 0 J 
6.14E-Ui 
i.e8E+02 
0.  

U.  0.  
0*.  
U.  
U. 
8*7JE+01 
1.e5L+02 
1.8900u1 
2..)6+u U 
1.26L+ud 
9*e5ood

i*74E+01 
1.45+f02 
5.37E+02 
0.  
6.74E+0i 
1.L13E+02 
b6,19L #00 
4*34E+01 

U.  
O.  
0* 
U.  
0.  
0.  
0.  
6.32L+02 
J*SbE+01 
2. 31E+0'4 
4. 59L+011 
6. 89E01 
1.23E+01 
2. 02E 4UO 
J. 32E +01 
b*SbE+01 
6. O1E 4Ul 
2. 94E +01 
S. i4E f-02 
1. JJE +U2 
1.42L+02 
1ab*68+01 
6. 02 +03 
*1i1L+0Z 

I * 86L 0-02 
0.  
0* 
U.  
0* 
0* 
0.  

5. 15E *03 
1*19L 03 
2.8 U3: f0 
906L+Uj 
5. 39r+00 
1. 17r. +U
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DOSE FACr3RS FOA GASEOUS DISCHARGES 
Cl/YR RELEASE OF EACH ISOTOPE AND 4 VALUE OF UNITY FOR X/Q, DEPLETEO X/Q AND RLLAIlVE UEPUSITIUN

PATHWAY - GROUND PLANE DEPOSItIOl AGE GROUP - GHILD

0 R G 4 N U 0 SE IMREH INU3LIE 

H---- 3 
C-*4k 
P---32 
AR--41 
HN--54 
FE--5 9 
CO--58 
CO--b U 
LN--65 
KR-83M 
KR-85M 
KR--85 
KR--87 
KR--68 
KR--89 
KR--9U 
R6--86 
SR--89 
Sk--9U 
Y--- 91 
LR--95 
ND--95 
RU-iQ3 
RU-1uo 
AG I IUH 
G0tI 1. H 
SN-123 
SN-1I2b 
SB-124 
S8-12, 
1E127 M 
TE L2 9MH 
1--131 
I--133 
XE131M 
XE13M 

AE-10 
XE135M 
XL-135 
XL-II 
AL*148 
GS-134 
US-IJb 
US- 141 
UA-14U 
UL-141 
GE-l1$4

BONE 

0.  
0.  
0.  
0.  
4*39E+07 
8.73E+U6 
1.21E+07 
6.80E+08 
2.36Ef.07 
0.  
Oi.  
a.  
a.  
9. 90E+03 
8.U8E+02 

b.16E-03 
2.86E+US 
6.87E+02 
1.71OL+U5 
3.43Et+04 
i.590-07 
4.33E+06 
J.49E+06 
i.JJE+07 
1. 913E0U 
0.  
0.  
i.64E+09 
i.9UEtQ7 
7.27E+U7 
2.79t+U4 
L. 22+ U 
e.73EU5 
3.92E+04 
U.  
U.  
0.  
U.  
0.  
8.69L+UL 
6.U1L+U.3 
Z.22E+u8 
4.73L+U6 
3.27L008 
5.JULtub 
4.sJL+05 

J.59LEub

LUNGLIVER 

a.  
0.  
a.  
at 
0, P 
4.39E+07 
8.73E+06 8. 7 2 E + 0 6 1.21E+07 
6.80E+08 
2. 36E t07 
0.  
0 a 

0.  
9.90E+03 
8.08E+02 
b. 16E-03 
2.8bE+05 
6.87E+02 
1. 7UE+05 

3.43E+04 
1. 59E.+u 
4.J3kt06 
3.49E+06 
1.33E+07 
1.idJE+08 
a.  
J.  
lob4E+U9 
1.90EUT 
7.21e6+07 
2. 79L+04 
1.22E+Uo 
2. 7JE +05 
3.921104 
a.  
U.  
Q.  
Q.  
0.  
43.69b01 a 

2. 22Et408 
4 .7L iOb 

4,JJE+Ui 
1.9Lub

UASED ON 1

C 

I.

C 

1~

THYROID 

0.  
0.  
0.  
0.  
4.39Ef+U? 
8.73E+06 
i.21E0I7 
6.80E+08 
2.36E+07 
0.  
Q.  
a.  
O.  
9.90E+03 
8.08E+02 
6.16E-03 
2*86E+QS 
6.87E+02 

i.70E+05 
3.43E+04 
1.59E+07 

4.33E+06 
3.49E+06 
1.JJE*UT 
1. idE 08 
a.  
a.  
1.64E+09 
i.90O+07 
1.27Et07 
2.79E+04 
i.22E+06 
2.73E+05 
J.92E+04 
a.  
0, 

U.  
0.  
a.  
8.69E401 
6.0lE+404 

J.27E+08 
5..S0L+ub 

4.JJL+ O 
J.-5E+ub

KIDNEY 

0.  a.  ~0.  
U.  
4. 39E+OT 
8. 73E+06 
1.21E+07 
6. 80e+o8 
2. J6E+07 
a.  
l.  
0.  
0.  
9 90E+03 
8. 08E+0Z 
6. 16E-03 
2. 86E+05 
6. 87E+02 
1. 10E+ 05 
3. 43E+U' 
1. 590+U0 
4*J3E+U6 
3. 43E+06 
1. 33Et07 
1.13Ef08 
a.  
0.  
1.64E+09 
I. 90E+07 

7.27E+O7 
2.79E+04 

1.e2E+06 
2. 73E+05 
3.92E+04 

U.  
6.  
a.  O*.  

6.69E+01 
bOLEGUS 

2. 22.E+tu 
4*73.E4Oo 
3. Iue+06 
5.35OE 4.U 

J. 59t+db

a.  
U.  
a.  
4.39E+07 
8.73E+U6 
1.Z1E+01 
b.80E 08 

2.JbE+07 
a.  
0.  

U.  0.  
9. 90E+03 

84008E+02 
6.16E-0J 
2. 86E 405 
6*81E+04 

J.4JE+04 
1*59EW07 
4.JJE+06 
J.49E+06 
iJEtOF 

1.13+08 
0.  
0.  
1.6b4LG09 
1.90UE0 GO 

2.7 9EG06 
1. a2G66 
2.73iE Gu5 
J.9 '2LtU4 
U.  

U.  
U.  
U.  

0. 6 ilt01 

2.2214+08 
*.7.31+06 
4.2t-+U0 

4.J3L+uS 
4*i9&+06

GI-LLI

0.  a.  U.  
U.  
as 
4,.9E+ Or 
8.7JEf06 , 
1. 21L4 07 
6.80E+08 
2.3bE01 
U.  
a.  
a.  
Q.  
9.90E+03 
.O.0E+02 

6.16E-03 
2.8bE+05 
6.87E+02 
1.oE+05 
3.43E+04 
I.59E+07 
4*33E+06 
3. 49E tUb 
*hul 
1.IJE+US 

U.  
a* 
1.64L409 
i.90Et07 

7.27E7UT 
2.19E+04 
1.2 2E Ub 
2.73ES 05 
J.92kfU4 
U.  
0.  
0* 
U.  
0* 
8.6b9L13L 
b.1IE+03 
2.2L408 
4. 74E +06 
3.27teu8 
5.3UE+U6 
4.JJCed 
4.59E+ub

SKIN

0.  
0.  
a.  
0.  
j .14Eto 

1. 4107 
8.001+00 

.2. 1LEt7 U 
0.  
U.  
a.  
0.  

it3E+04 
9.70a+0z 
7 .29E-U3 
3 .26E+05 
I. '97E+ 02 
2.01:+05 

J.86L+04 
I.8bE+017 
5i09E+06 
4.0IE+U6 
1 *59E+01 
1 .32L*u8 
S.0 

4 *5E+U4 
1 .83L+09 
2 .19Ek07 
8.21E+Uf 
J.109Ef04 
I .43E+06 
3.32E 05 
4 .77L64 
a.  
U.  

d * OEU 
.57EfUJ3 

3.U1E+ud 
b .U2L4.Oo 
4 .8EtL5S 
4bplittUb

TOTAL BODY 

a.  
0.  
0.  
0.  
4. 39E +07 
8. 73E +05 
1. 21E +01 
6. 80E +08 
2. 36E+07 
0* 
0.  
u.  
U*.  
9. 9UE +U3 
8.U8E+U2 
6.ibE*US 
2. 86EL 0i 

1.70E+i 
3. 43L.0+ 
1.59E+uT 

1.33E+07 I.*13E+01 

0.  

j. 64E 409 
i.90E+07 
7.27E+07 
2.79kt+U' 

e.7Ji+05 
3.92E+04 
U.  

U.  
0* u.  

0.b9E+01 
6.u1L+03 
2. 22t08 
4./Ji+0b 
4. 27. eud 
5. )uL+U6 
4. j.ctUS 
.). 990

C

(.

C 

C
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UOSE FATl3RS FOR GASEOUS DISCHARGES 
Cl/YR RELEASE OF EACH ISuOPE AND 4 VALUE UF UNITY FUR X/IQ DEPLLTEO X/Q AND RELATIVE DEPOSITION

PATHwAY - FRESH FRUITS AND VEGETA3LES AGE GROUP - CHILD

OR G %I . 0 0 SE I MRENI 
-------------------------------------------------------------------------------------------

DONE LIVER THYROID 11KIDNEY LUNG G1-LUI SKIN TOTAL 63UY

NU .LIDE 

H---- 3 
C---i14 
P --- 32 
AR--41 
MN--54 
FL-59 
CO--58 
0O--6 u 
ZN--65 
KR- 831 
KR-85H 
KRZ--85 
KR--7 8 
KR--88 
KR--89 
KR--90 
Rb--86 
SR--89 
SR--9U 
y---9 L 
Z -- 95 
NB--95 
RU-103 
RU-1J0b 
AGLidH 
COLi5 

SN-12b 
Sb-124 
SJ- 12 5 
TE121H 
TE129H 
1--131 
1--133 
XE131M 
XEi3H 
XE-133 
XE145M.  
XE-1235 

XE-138 
GS-134 GS-isdb 
CS- Ijb 

uA-140O 
CE-141

0.  
1.28L+03 
1.46L+07 
0.  
0.  
4.60E+05 
0.  
0.  
8.31E4US5 
0.  

U.  
U.  
U.  
6.61E+03 
9.96E+01 
0.  
1.50E+08 
2.74E+09 
6*56E+U4 
1.25E+04 
1.94E+03 
7.0J3E+04 
i.66E+Ub 
2.JSE+u4 
0* 
5.43E-07 
I.2UE+07 
3.17E+05 
1.6SE+06 
1.JOE+ ub 
5.79E+Ub 
1.96006 
5.73E+04 
0* 
U.  
U.  
4.5iE-U5 
1.56E-03 
i.25+0U1 
0.  
J.00LI07 
4.27E+05 
4.bbE+U7 
5.37E406 
J.6b5+63 
2.d U I:.

4 .18E+00 
1.28E+03 
9.13E+05 
0 .  
b.17E+05 
1.09E+05 
2.14E+05 
7.36E+05 
2.64E+06 
0.  
U.  
0.  
1.19E-08 
2.13E-01 
0,9 
0 .  
1.69E+06 
0.  
0.  
0.  
J.03E+03 
8.26E+02 
U.  
us 

2.U3E+05 
6.6UE-09 
l. J8E+0S 
S . 97E+03 
J.67E+05 
4.47E+05 
1.61E+U6 
2.UIE+U6 
7.0 7E+0 
0.  
0.  
0.  
4 .16E-05 
1.44E-US 

i.2IL+U1 
U.  
5.1.9E+07 1 .19E*U7 
1.696+0> 

4 * 5JL+4 I 4.93L+dd 
I. d3L* OJ 
d. 78Lti4

aASED ON 1

4.18E+00 
i.28E+03 
0* 
0* 
0.  
0.  
0.  
0* 
0.  

0.  
0.  
0.  
09 
0.  
0.  
0.  
0.  
0.  
0.  
0U 
0.  
a.0 
0.  
0.  0.  

l.iE-09 
6.98E+04 
7.65E+02 
3.77E+05 
3.66E+U5 
1.85E+ 06 
b.54E*08 
1.71E 07 
a.  
0.  
0.  
0.  
U.  
0.  

U.  
U.  
U.  0*9 
U.  
U*.  
u.

2. 76E+00 
3.23E+02 

L 084E+05 
Ut 
0.  
0* 
1. 76E+06 
0.  

0.  
0* 

0.  
0* 
0.  0* 

0.  
01. r 4. 03 
3. 41E+02 
7.4J3E+04.  
7. 44EfO5 
4.27E+04 
i. 61E+05 
0.  

'. 28E+06 
5. 03E+06 
5. b3E+U6 
1. 23E+OS 
4. liL+U.  
U.  
0.  

I 58E-05 
5. 4#L-0  
I1.46E+uU 
U.  

10. bdE*Ub 
19. JE+U5 
5,.57E+Ua 
b. 64E+02 
e. aBE+0 
1. SIE+01'

4.18E+00 
1.2OE 03 
U.  
0* 
0.  
J. 03E+05 

us 0.* 
0* a.  

0* U.  

0.  U.  

0.  
0* 
,.d 

of 
0.  0.  g.  
U.  0*.  

go 0.  0.  

Q . 7LU 6.2E+U4 
2. 46E+*05 
J.2~5E+U7 
U. .  

U.  
U.  
U. .  

us.  
'3.  

I1.64E-04 
I1.16400 
U.  

S.7bt*Ub 
I. 2JL+ub 
bi.3LE+U6 

U.  
L.

4.18E+00 0.  
1.28E+03 0.  
1.64Et06 0*.  
0* 0.  
i.89E+06 U.  
3.60E+06 0* 
i.28E+U6 U.  
4.07E+06 0.  
1.66E+06 0* 
0*. U.  
0. 0a 
0. 0., 
5.57E-10 0.  
a* 1.  
2.47E02 04 
1,.86E+UO 0.  
3JJ2E+05 U.  
5.61E+06 g.  
5.12E+07 U.  
8.71E+06 0.  
J-.LE+U6 0.+ 
I.43E406 .0 
1.85E+U6 0* 
2.59E4U7 0.  
8.87L+06 0.  
8.53E+06 0.  
2.70E-U7 g.  
I.18E+07 0.  
8.9bE+06 0.  
4.05E+06 U.  
7.48E+06 U.  
6.97EA06 0*.  
.172Et05 0.  
2.87L+04 0.  
0. U.  
U* a.  
0. 0.  
9.14E-07 0.  
J.oE-uS 0.  
7.J5L-2 0.  
0. 0.  
e.81+05 0.  
I.i2E+05 0.  
2.7bE05 .  
b.8L+db U.  
2.29Efub J.  
2.2 Are + a.

4. 18+00 
i. 8E+03 
5.64E+5 
0.  
1.18E+05 
4. 15E+03 
6. 47E +05 
2.21IL+06 
1. 19E +05 
0.  
0.  
0.  
4.i4E-09 
1.iJE-a 
L. 89E+UU2 
2.53E+01 
7 .8E +03 
4.JiE+05 
6. 96E +08 
1.75SE '03 

2.7LE+03 
6. Ufr.+UZ 
2 .84E + U4 
2. 07c+05 
I.29E+0'4 
&.46E+03 
I. 34L-U8 
3a.76E +05 
1. 2505 
2.41E+05 
1.obE+05 
o. 95- +US 
1. 52E+0 
2. 18tu +l 
0.  
-U.  
U.  
1.5E-07 
6.S E-0 

J.15L+U3 
b. IE +02 
i . LA4r +-di.

c

8
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UOSE FAcrJRS FOR GASEOUS U1SCHAR;E3 
CI/YR RELEASE OF EACH ISUFUPE AND % VALUE OF UNITY FUR X/Q DEPLETED X/Q AND RELATIVE UEPUSITIuN

PATHWAY - STORED FRUITS AND VEGET45LES AGE GROUP - GHILO

0 R G A N 0 0 SE (HRENI 
-------------------------------------------------------------------------------------

NUZLIDE 

0---14 
P--- J2 
AR--41 
HN--54 
FE--59 
GO--58 
C0--b0 
LN--65 
KR-83H 
KR- 85 H 
KR--85 
KR--87 
KR--8 a 
KR--89 
KR--90 
RB--8b 
SR--89 
SR--90 
Y---91 
LR--95 
NG--95 
RU-1U3 
RU-10b 

A6110M 

SN-123 
SN -12 6 
SG-124 

SO-125 
TEi27H 
TE 129M 
I--131 
1--iJJ 
XE1318 
XEI.SJH 
XE-13J 
XE135H 
XE-135 
XE-137 
AE-168 
us-13 4 
CS-13 5 

uA-143 
;E-t11 
CL-14 it

LIVER

0.  
2.56E+04 
1.67E+07 
0.  
0.  

370E+U6 
U.  
0.  
1.40E+07.  
U.  
0.  
0.  
0* 
0 .  
5.89E+04 
1.y9L+UJ 
0.  
i.34E+09 
5.47E+10 
6.56E+05 
1.5tE+05 
1.201+04 
5*USE+US 
2.97E+U 
4.02E+05 
0.  
0.  
2.41E+08 
J.21E+06 
3.52E+07 
1.76L+07 
J.48E+07 
2.44L+05 
0.  
0.  
0* 
0.  
9.U6L-04 
J.13-02 

2.48E+02 
0.  
S.8 4E+u8 
J.ok+05 

.S3E+08 
4.4 U+U6 
2.U7E+u.  
. dbbLtd6

THYROID KIDNEY

8.29E001 
2.56E+04 
i.USE06 

0* 
1.U8E+0f 
a. 79E+06 
2.41E+06 
1.44E07 
4.4bE07 
0* 
0.  

2.38E-07 
0* 
U.  
0.  
3.78E+06 

0 * 

0* 

4.02E+04 
5.14E+03 
0* 
0* 0 
J*72E+05 
I.57E+06 
U.  
4.o79E+U6 

6.J6E+04 
7. 97E+06 
6.066b+06 

2 .50E+05 
0.  

0* 

8.46.*04 
2. 89E-02 
2.40L02 
0* 

1.45E+US 
9.UJE+U8 

.1.64L+04 
2. a U o a

8.29E+0L 
2.5bE+04 
0a 
0.  
0* 

at 0.  

0* 0.  0.  

a.  
Op 0* 

Of 0* 0* 0.  
0* 
0* 

0.  

a.  

0*.  
0* 
1.40E+06 
7.76E+03 
8.20Etu6 
4.97E+06 
1.11E*U 
8.14L407 
0* 
0* 
0.  
U.  
0.  
U.  
0.  
0.  
0.  
0.  
a.  
0.  
U.  
U.

LUNG

5. 47E+01 
6. 45E+03 
0* 
0* 
3. 22E+06 
0* 
0.  
10* 
2. 98E+ 07 
4.  
0* 

0.  
0.  

0* 

0* 
0.  
0.  0*.  

2.32E+04 
2. 12E+03 
5. 27E+ US 
i. 35E+07 
7.JSUEt05 
1. 24E+06 
0., * 

2. 79E+07 
6. 81E+ OF 
31*JSE+UT 
1. 53E409 
0.  
0.  
U.  

J. 17E-04 
1 09E-u2 
2. 95E+UL 
0 
1 I 5E+US 

8707E+us 
8 11E+U s 

4. 62ct02 
1 ,ber+0 
2.s 77E+U 5

GL-LLI

. 8.2E -01 
2.56Ea04 

* 4 
U.  
U a 
2.44EF06 
0* 
0* e 
0.  
0* 
0.  

0* 
0* 

u0* U.  

0*0 U.  0.  

0 * * O.  0.  

0*.  

U.  

2 * 12 -O 
2.12k6 06 
Z.49E+06 
6.2Jt408 
a.  
0* 
0.  
0.  

S.  
u* 
0.0 
9 .53E-05 
S.2 
2.82Eth1i 
U.  
1.U3L+08 
1. 114+05 
1. UbE+Ud 
2.0UL UJ 
u.  
Us

SKIN

8.29E+01 
2.5bE+04 
L*88E06 

3.32E+07 
2.9UE+07 
143E407 
7.97E+07 
2.81E+07 
0.  
O* 
0* 
1.I1E-08 
0.  
2.20Ef03 
3.86Et01 

7.46E+05 
5.00E+01 
1.06E+09 
8.71E10 1 
4.91E+07 
8.89E+06 
1.JEt07 
4.62E*08 
1.52E+08 
b.59Et07 
a0.  
s.5iEO8 

9.YE+u 7 
8.09E+07 
1.U2E+08 
4.19LE+7 
2.14EtU4 
0* 
U.  
0.  
U.  
I .96E-05 
6.75E-04 
1.47E00 
0.  

&J2E tUb 
1.bSE+05 
5*50Efd6 
o.45E+Ub 
1.3Ut+?7 

JS9E+08

1OTAL 600Y

0.  
U.  
0.  
d.  

as 
0.  
0.  U.  

0* a.  0.  

0.  
of 

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

0.  
0.  
0.  

0* O a.  
0* a.  
Q.  
0.  
0.  
0.  
a.  
U.  

0.  
a.  
0.  

U.  
U.  

a.  
10.  

0.  
U.  
0.  
U.

(

dASED ON I

8ONE

f,

d. 29E 601.  
2. 5bE +0 
6.46+05 
U.  
2.07E+i 
J.Ji3t*4US 
t. 27E+05 
4.42E+07 
2.02E+07 
U.  
0.  
0.  
. 27E-08 

a.  
1. 69E+03 
5. UJ+08 
1.76b+05 
4. 8t400O 
i. 39E+10 
1. 75EfU4 
3.47E+04 

2. 04E+05 
3. 70E+06 
2.21E+05 
13. UIEtu4 

.0 L3+06 
1.27E +05 
S. U9L+0 

i. 24E406 
5. 38L +US 
I. 89+Ui 
O.  
a.  
Q.  
U.  

1.28t*-U2 

3.58tful 
0.  
2.U94+08 
1. u4E+06 
100t+u8 
2.t*UE U I. 5.L t.41 
1. 5 ed0 1c.59L +U3

~J) 

Ci) 

C) 

(-) 

K.)

r'

(
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DOSE FAMIRS FOR GASEOUS DISCHARGES 
BASED UN 1 Cl/YR RELEASE OF EAUH ISOTOPE ANU 4 VALUE OF UNITY FUR X/Qv DEPLETED X/Q AND RELATIVE OLPOSITIUN 

PATHWAY M EAT (CONTAMINATED FOR4;E) AGE GROUP - (HILU 

NUvLIOE 0RGAN DOSE I RE I 
---------------------------------------------------------------------------------------
UONE LIVLR THYROID KIDNEY LUNG GI-LLI SKIN TOTAL BODY 

H----J 0. 3.95E+00 J,95E+00 2*61E400 3*95E+OO 3.95E+00 0. .3.95EtUO 
C---14 3.13E+03 3.13L+03 3.LSE+OJ 7.68E+UE J.IltfU3 J.1JE+0O 0. * 

AR--4i U 0. * 0. U s .J 
NIN--5 ( 0. .09E +0 0. Doi.41E+40 0. 2948E+05 0. 1.55E+0.  
FE--5,9 2.5,2E+U6 5,99E+0J6 . 0 .of.L66E60b I.98E+UI Us0.6Eu 
C--56 0. 4.±bE+S 0. 0. d. 2*47E*06 0. i.25Ef06 

Co--600 a 59E fDb 0. 0. 0. 8.80E+06 0.  
iN--65 3957E+06 1013E+07 0. 7.51E+06 U. 1.13E406 0.  
KR-HJM 0& 0. 0. 0. 0. us 0. U.  
KR-85H . 0. U. 0. U 0. U. 0.  
Kr--85 0. 0. 0. 0 0. 0. o0 
KR--87 U. 4#23E-06 0. 0. i.98E-U9 U. i*41L-d8 
KR--88 0. 0. 0. 0. Of 0. 0. 0.  
KR--U9 5.58E+02 U 04 0. * .. 08E4Ui 0. i.6UI01 
KR--90 9.43E+0* o. 0. 0# 0. 6*30E-Di d. 2,39E+00 
H8--8b 04 5*02E+06 0. 0 a.8'9L d5 0.  
SR--d9 1.27L+01 0. 0. 0. 0. 4*74E+05 U. 3ob3E+Oi 
SR--9U e60E+U8 0 . 1,74E+07 0. LJ.TL*O0 
Y---91 4-36E+04 0.  
ZR--95 1108E+05 3*44M0t. * I.7SE404 0. 4.99Et07 U. 2.7iL+0 
HU--95 .. 95E+04 2o97E+ 0 o . 22E+04 0. .13E+07 . o.18L+0lf 
RU-103 3.73L+06 04 0. 3o89E+06 0. 9.8UE+07 U . 5LE U6 
RU-IU6 i.U8E+u8 0. 0. 4,82E+01 0. leb8E*U9 1.  
AG110OI 6.20UE+04 5 . IJEOf 0. 1 i3E+05 0. 2..34E.U7 0. 3oJ41E+Ud4 
C0115H 0. 1,42E4 0. la 3E+04 - Us 5*96E+05 Uo t..5.E+OZ 
SN-12J . a. 0. 10. 0. 0. as 
SN-le6 1.61IE+08 J*19E+06 9.35E+05 0. 5.I.6E+U4 5.3'.L401 0. 4-.bUE403 
;U-i24 1.fl4E+U5 3.47E+03 4.45E+02 0. I.43EfU5 5.21 E+06 0019.EU 

SU-i25 1.68E+06 Zo OiE+06 2910E*U 7. 15E+05 ?.11L+U7, 9.U4E+Ub U. oloU4L+05 
ILt27N I* er.- U7 4.42E+06 3 SobJE4U6 4. 97E407 0. 7.41E+07 U. I. b4E +J5 

TL1Z91i 5.14E+07 1.43E+07 lo64EIO1 5. OUE4U7 do 6*19EtUT 0. * 7o bE +05 
1--lJL Z.29Et05 2.35E*U, 7.64E+07 1i.44E 05 d. e-UIE.404 0. 1.77LfO3 
I--l3J 1 -02L.02 Ia5L-02 SoUZE4UO I.35L-03 0. 5.08E-03 U. 4 o9cf.L-U3 
XEI.jiM 0. 0. 0. 0. us U.0. U. 0.  
AE127N 0. U. 0. U. 0. U 
XE-133 0. U. 0. d. 0. 0 U.  
XE135M 2.d3E-U5 .61E-05 0. 9o90E-Ob .98E-06 b.I±E-O7 0 1 

xL-iS? 0 UiEt00 I o8bL4UU U4 99.b5E-Ui 9ozlE-01 4. 79E-uz 01 Ii7E +00 
XE-1J8 0. 0. do .f U. do 

us-i.3' 2.06t+07 3.L,7L+07 0. 4er- Ub S. duE~ub leddE4U5 U.07jtO 
Gs-iS6 L.Z5E405 4 .92E+05 0. .74Ei'u5 J. 75E+04 5,59r-+04 U 0 U. 54.~E+05 
C3-147 3.U5L+7 e.95t.u 0. bJL06 J.46Etu6 1.80E+05 0 # 4o4UEI-06 
UA-l1.U l.e4.E+Ub I.usi-03 0 . 1.3U E+ ul u.46LtUd lolE*i0 U. * l46E.+U4 
GE-l1,i. 5.'.8c4-u2 e.I'74L+02 U.o 4. ncUL U do.3*44L+05 do 4. UdE+uI 
C.L-14~ 5.5i7E+bt I L.7 E-J' U. J. lir+US U. 4.bSr-4Ub U. es 91E tU3
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OSE FAGc3RS FOI GASEOUS DISCHARGES 
C/YR RELEASL OF EACH iSOrUPE AND % VALUE OF UNITY FOR Xf/, DEPLETED X/Q AND RELATIVE UEPJSITIUN

PATHWAY - HEAT (CONTAMIN4ATEO FEEDI AGE GROUP - CHILD

0 R GAN D 0 SE ( WREN ) 
---------------------------- ---------------------------------------------------------

DONE LIVER . THYROID l KIONEY LUNG GT-LLI SKIN TOTAL BODY

H----3 

.AR--41 
HN--b54 
FE--59 
0U--58 
CO--60 
ZN--65 
KR-83 
KR-85H 
KA--85 
KR--87 
KR--S88 
KR-- 9 
Ki--9U 
ku--86 
SR--89 
SR--90 

ZR--9Y 
NU--95 
RU-103 
RU-10 6 
AGiIOM 
GU£15M 
SN-123 
SN-1e6 
SO-124 
so-IZ5 
IEL27H 
TE129H 
1--131 
1--133 
XELJ3H 
AEL33M 
XE-I3 
X 1I35)i 
XE-135 
AE-137 
AE-138 
G5-134 

CS-137, 
JA-14U 

CL-1944

0.  
3.13E+03 
2.68E+05 

0.  
0.  
1.44E+06 
U.  
a.  
0.  
0.  
U.  
7.02E+01 
4.68E+00 
0.  
i.bE+06 
1.29E+08 
6.biE+U3 
3.25E+04 
4.94E+03 
1. 35+ US 
4.27E+07 
2.36E+04 
0.  
0* 
7.51E+07 
e.85Etd4 
7.56E+06 
3.85E+U6 
.3.81E*U6 
J.77Et01 
B.  
u.  
0* 

i.43E-U5 
4.93L-04 
3.90E+00 
0*.  
8.6E+06' 
4.udE+02 
i.4 7E+UT 
3.70E 3.0 
J.JdE+1 .  
2.04 LU4

BASED ON I

NUCLIDE

3.0 9+00 
J.idE+03 
1.6 8E+04 
0* 
3.06L+04 
6.4ZEU5 
7.58E*Uf4 
7.25E+09 
4.57E+06 
0.  
0.  
0.  
2.91E-08 
0.  

0.  
7.25E+044 
0.  

0.  

1.2?0E+04 
2.iIE+03 

0.  
2.18E+0' 
1.46E+03 
U.  
i.49E+06 
5,37E+02 
2.UJE+06 
1.32L06 
1.06E+06 
J.06E+01 
0.  
00.  
0.  
0* 
1. 32E-5 
4.55E-04 
J. 78L+00 
0.  
1.46E+07 
I .59L*Ud 
1. 42E+07 
3.26E+00 
1 .69L+01 
b.37+L*0

3.89E+00 2457E+00 
J.13E+03 7.88E#02 
0. Q.  

0. 9.06E+06 0. 0: 0 0. .  
0. J.06E405 

0. 0.  

0. 0* a. . Q0.  

a. l.  
a. 0.  

0. U.  
. 5.45E+03 
U. .68E+02 
U. 3.50E+05 
0. I.91007 
0. '..28E04 
U. 3.16E+03 

4.36E+05 0.  
6.88E101 0.  
2.10E+06 7.14E+06 
1.U8E+0i6 ±.48E+07 
1.22E+06 3.70E+06 
1.266*0'. 2.36E 01 
0. *0*. .  
0* 0.  
0. 0.  

0. 5.00L-06 
0. 1.72E-04 
0. 4. 64E*01 
0. g.  
U. 1.89E+06 
0. 8.85002 
0. 1.74E+06 
0. J.89E-61 
U. 2.(j'E+00 
U. 1.13E+ 44

3.8E+00 3.89E+00 
3.IJE+03 3.156+03 
U. 3.02E04 
go 0 # 
0. 9.36Ei04 
1.78E+05 2.12E+06 
U. 4.SiE+05 
0. 4.01E+06* 
0. Z.88EI06 
0* U* 
0. 0* 
0. 0* 
0. i.36E-09 
0* 0.  
0* 2.62E+00 
0* 3.12E-01 
g. 1.43E+04 
U. 5.97E+04 
0 8.biEUS6 
g. 8.78E+05 
0. 1.91E+07 
0. 3.65E+06 
0. 8.80E+06 
0. 6.63E+08 
0. .89E+0Ub 
0. l.5IiE+04 
. . 0o 

J.19E+04 2.58EU07 
2.216+04 8.066005 
9.46L+06 6.01E+06 
U. 2.22E+07 
U. 4'.5806 
0. 3.1E+00 
.U. 0.  
d. U.  
do U * 
U. 0. .  
1.94-06 J.09*OT 
.18L*U5 1.Ub6-U5 
4.44L-0i 2.JOE-02 
u. U.  
1.65E+06 8.02E+U4 
I.2IE+ude 1.816+02 
1.bok+ub 8.b5E-u4 
1.Y9Lttu 5.116+02 
U. 2.12E+0'4 
U. 1.buh+U6

U.  
0.  
0.  

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

0.  

0.  0.  U.  
0* 
0.  
o.  
0.  
0.  
g.  
a.  
a.  
0.  
a.  
B.  
0.  
0.  
0.  

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

us.  
U.  
0.  
J.  
0.  
U.  

* .  
0.  
U..  
0.  
U.

3. 89E +00 
J.13E+U 
I. 046+0' 
0.  
5. 84E+03 
2.446+05 
2.29E+05 
2. 17E+05 
2. 076+05 
0.  
0.  
0.  
1. 01E*08 
0.  
2. O1E +00 
1.19E+00 
3. 36E+04 
4.58E+04 
J.27E07 
i.L76E+U2 
9. 19E +03 
i b5L4003 
I. 36E+Ui 
5.JIE+06 
1,30E+04 
4.b7tUiL 
U.  
2.IbE+06 
1.1E +U4 
1. 01E t)i 
4.90E+U5 

0 896*05 
2.916+01 
a.  
0.  
0.  
0.  

.86E-U 
2. 026-0' 
.bJE*Oi 
U.  
S.o1 t+U3 
1. 15+*03 
e. 12. 1005 
o.17L +02 
e . E+U0 
It UlEaus

C

01/18t79



DOSE FACM3RS FOR GASEOUS DISCHARGES 
CI/YR RELEASE OF EACH ISOTOPE AND 4 VALUE OF UI1TY FOR X/Q9 DEPLETED X/Q AND RELATIVE DEPOSITION

PATHWAY * COWS MILK (CONTAMINATE) FORAGE) AGE GROUP - CHILD

0 R G 41N D 0 SE (MREHI 
-------------- --------------------- --------------------------------------------------------

LIVER

NU;LIDE 

C--- 14 
P---32 
AR--41t 
MN--5.  
FE--59 
GU--58 
GO--60 
iN--65 
KR-8311 
KR-85H 
KR--85 
K.1-- BaI 
KR--f 8 
KR--89 
KR--90 
R0--86 
SR--89 
SR--9U 
Y---91 
LR--95 
Nd -- 96 
RU-113 
HU-106 
AG110M 
CUti5M 
SN-123 
SN-126 
56-1e4 
Sd-12 
rEt27M 
IEI29H 
1--131 
1--I1j3 
X EldiM 1 
AL1J3H 
XE-133 

XL-135 
AL-137 
XE-id6 
U -144 .  

uS-14b 
CS-1J7 
UA-14U 
CL-1t1i 
UL-144

rHYROID KIDNEY

0.  
9.76E+03 
5.29E+u8 
U.  
0.  
8.04E+05 
0* 
0.  
J.93E+07 
0.  
0.  
U* 

0.  
7.b6E+03 
I.OiE+U2 
0.  
i.74E+08 
2.79L+09 
9.4GE+02 
1.95E+03 
7.14E+U3 
i.03E+U2 
2.24E+UJ 
1.54E+US 

0.  
4.06E+07 
6.84E+U5 

1.SiE+U6 
7.76E+06 
i.U0E+U7 
2.o4E605 
U.  
0.  
U.  
b.83E-04 
2.J6E-02 
1.9bL+02 
0.  
5.U6E+08 
7.86E+46 7 .,17E+ u8 7.47E*U8 
J.JO+Ud6 
3.24E+63 
2.J4L+u5

2.65E+01 
9.76E+03 
3.32E+07 
00 
2.12E+05 
1.91E+06 
J.07E+05 
9.91E+05 
I.25E+08 
0.  
0.  

0* 

7.6iE+07 
0.  
U.  
0.  
8.IiE+02 
3. 04+03 
0 0 
U.  
1. 42E+06 
3.45E+04 
0.  
8.05E+03 
1.2 9E+04 
2.40E+05 
5*21Ei05 
2.16EU6 
1.84L+07 
3.25E+05 
0.  
0.  

6.31E-04 
2.1I8E-02 
1 .9UE+U2 
0.  
8.51L+08 
j.1 I0.*U 1 
7@14L+08 

4 * 09rtU3 
1 .1.U&*U 
7. 404

LUNG

2.65E+01 
9.7bE+03 
0* 
0* 
a.  
0.  
0* 

0.  0.  
d.  
0* 

0.  
0* 
o.  

0.  0* 

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

2.36E+05 
1.65E+UJ3 
2.43E+05 
4 *26E05 
2.48E+06 
5.99E+09 
76.84E+07 
U.  
U.  

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

0* 
0* 

0*

GI-LLI

1. 75E+01 
2. 46E+03 
U.  
0.  

0.  
0* 

8. 34E+07 

0* 
0* 
0.  
0.  
0.  

0.  
0.  0.  0.  
0*.  
0*.  
3. 39E+02 
i. 25E+03 
1.07 E+02 
i.OOE+03 
2. 80E+06 
2.74E+04 
0* 
0* 
0.  
8. 23E4003 
5.84E06 
17.55E+05 
1. 14E+07 
1.91E05 
0* 
0* 
0* 

8. 25E-03 
2. 33E+ut 

1.74d+l7 

8. 17+ 07 
13. 46E+02 
2.53L+02 
1. 43+04

SKIN

2.65E+1 U 
9*76E+UJ 
0.  
0* 

5o301+05 
0.  
of 
0* 
0.  
U.  
U.  
U.  

Oi 
0* 
0.  Q.  

0* U.  

0.  
0.  
0* 
U.  
0.  
0.  
0.  
U.  
1.05E1UE 
5.diE+05 
6.6211.07 
0.  

0.  
U.  
0.  

0.  
I186E-05 
2.40-UJ 

U.  
9.46E+07 
2.J1L+00 
0*360*07 
1.72E+04 
u.  
U.

UIAL UODY

2.65EtUL 
9.76E+03 
5,95 07 
U* 
6.49E+05 
6.0E+U6 
1.8JE+06 
5.48Etu6 
7485E+01 

.0.  
0* 
Os 
1.54E-08 
0* 
2.86E+02 
1.36E+00 
1.50E400 
6.51E+U6 
374E+07 
i.2bE05 
i. 39+06 
5*27LfUb 
2*69E0J 
3.49E+04 
S.81E+0d 
1.45E+06 
U* 
?.56E+07 
i.94E+07 
6.43E+06 
8. 72E+06 
9.44L+06 
1.58E+06 
1.oJE+05 
0* 
0*.  
U*.  
1.48E-05 
5.10E-04 
1.161+00 
0.  
'4.blLtOb 3 .)JE+06 

4.J2E6Ub 
2.19E+u5 
4.0.JE+ob 
1.91+07

dASEU ON 1

BONE

U.  

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

0.  O.  

0.  
a.  
0.  
0.  

O* a 0.  0 a 

0.  U.  

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

0* 
0* 0.  
0* 

i.  
0.  
0.  
U.  
De, 
U.  
0.  
U.  
U.  

a.  

U.  
U.  
0.  
U.  
0.

2. 65E+01 
9. 76E+03 
2. 05E+01 
0.  

1.26L405 
g.26E+U5 
2.97E+US 
5.64E107 
0.  

U.  
1.15E-01 
U.  
2. 19E +02 
2.57E+01 
3.55E+07 
4.99E6U 
7.08E+US 
2.52E+iL 
5.99t+02 
2.24E+03 
4.15E+0i 

8.46L+05 
1.1UE+U3 
0.  
1. 41+06 
2.7UE+05 
2.42E+U5 
1.93L *05 
i.40L+05 
I. 39E+01 
1.28Esdi 
0.  
U.  
0.  
e. OuE*O4 
9. 60E-U3 
2.84E+1 
0.  
I. I1E+08 
i.2e,4 Z+7 
1. bt +us 
i.93E+Uj 
2. 41E tu* 
1. 25Lto'

C

01/18/19



01/10/79 

DOSE FACrRS FOR GASEOUS DISCHARGES 
CI/YR RELEASE OF EACH ISOTOPE ANU 4 VALUE OF UNITY FOR A/Q, UEPLETED A/,Q AND RELAriVE ULPOSITION

PATHWAY - COWS MILK (CONFANINAT) FEED) AGE GROUP - GHILD

0 R G I N D 0 5 E IREN  
------------------------------------------------------

BUNE

NUJLIDE 

H----3 
C---14 
P--32 

HN--54 
FL--LA 
CO--58 
CO--bU 
LN--6 
KR-83M 
KR-85M 
KR--85 
KR--87 
KR--88 
K?--89 
KR--9U 
Ru--86 
SR--89 
SR--90 
y---91 
LR--95 
Nu--9 .  
RU-103 
RU-1Ob 
AG110M 
UUL 5M 
SN-123 
SN-126 

SU-125 
TE127H 
TEI29M 
1--131 
1--133 
^bt131M 
XL133M 
XE-133 
XE135H 
AL-135 
XE-13T 
XE-id8 
CS-134 
CS-LJ6 
CS-137 
UA-140 
CE-141 

CE-1944

LIVER

0.  
9.76E+03 
2.0iE+0b 
0.  
0 * 
8.61+04 
U.  
0 .  
1.59E+O7 
U .  
0.  
0* 
0* U.* 
9.65E+02 
5 .03L+01 
0* 
2.2007 
i.39 E09 

1-.43L+02 
1.81E+03 

5.07E+O2 
9.22E+UO 
8.88E+U2 
5.85E+05 
0.  

1.91EU? 
1.06E+05 
1.20E+06 
4.52E+05 
S.74E#US 
e.96Ltd3 
U* 

U .  
0* 
4.45E-U'.  

1.19E-02 
9.44 +01 

0 * 
2.16t*U8 
2*.5E 64* 
J.>5E+u8 
9.87Et03 
2.UoEfu2 

d.SbE+ U4

THYROIU KIDEY

2.62E+O1 
9.76E+03 
I 7bE+Ui 

8.00 +4 
2. U4E+05 
5.bUE+04 
4.52E+05 
5.04E+01 
0.  
0* a.  
2.26E-07 
0* 
U* 
Q.  
1.10E+06 

.  
0* 
1.73E+02 
2.16E+02 
U.  
0*, 
5.41E+05 
j 0 56L +.03.  
0.  
3o78E+05 
1.99L+03 
2.53E+US5 

I1*SSE+U5 
1.60E+95 
3. 0JL4U 3 
0 U 
U* 
a* 
0* 
J.19E-Uf# 
i.IUE-02 

9.IdSE+01 
0* 
J.04E+U8 
1.UUE+O 
J.43E+ud 
8.i1L+OU 
1. 6kfUli 
*o UUL 04

2.62E+0i 
9.76E+03 
0, 

0*0 

0* as 
0.  
0.  
U.  
0* 
0.  U.  
0.  
0, 
0* 
0* 
0.  
a.  

0.  

0.  af 
0 
0* 

1.11E+05 
2.56Ei0Z 
2.59E+05 
L*27E+05 
I.8JE+05 
9*85L+05 
0.  
0.  

U.  0.  
U.  

U.  
0* 

0* a. .  a.  .U 
'3.

LUNG

1*73E+01 
2.46Etu3, 
0a 
as 
2.38---+04 

* .  

3. 37 EG0 a 
a.  
0.  

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

0* 

3.19E+02 
6. 916+01 
961E0 

3.97E+02 
1.064.+06 

U .  
0.  

8. 81E+05 
1.8075E 06 
5.59E+U5 
*. 8;c+03 
U* 
0.  

4.  
1.21iE-04 
4.15E-03 
1.12 +01 

U* 
4. bSE07 
5. 50L+04 
4. 22t+07 
is IJ#.+ uU f . 5c+di 
4. 0,+U3 
'.. ukE 03

GI-LLI

2. 62E+Oi 
9*76E OJ 
'39 

5 .68E+04 
us 
0* 
0.  
0.  
0a 

U.  0.  a.  0* 0, 

0*6 
0 * 0 
U.  0*.  0*.  0*.  
0.  
a.  

.DiE+S05 
d. 20E+04 
2.9UE+U7 
0*.  
U.  
0*.  
U.  

0, 

b3E-05 

0.  
4. U4+07 
7.65Lt+J 
's.u2+07 

5*106+00 
U* 
I.s

SKIN

ZebZE+01 
9*76E403 
3o16E+05 
0.1 
2.45E+05 
6.75E405 
J.33E+05 
2.50E+06 
3*17E*0I 

U.  
0* 
i.06E-08 
U* 
J.60Eti 
6.7JE-0Of 
2.17E+05 
8.20E+05 
i.85E+07 
190E04 
I.JJE+U6 
3*74E405 
2.42E+U2 
1.38E#.U4 
2 .21E4US 
1*50E+05 

1.89E+07 
2.99E+06 

2.61E+06 
6.92E+u5 
2.59L+02 

U.  
U.  

U* 
7.45SE- 6 
2.57-4 
5.57E*-01 
U.  
1.97006 
1.14E+44 
2.09E+Ub 

odSE+02 

b,96tfu6

10 TAL O3DY

U* 

0* 0* Us 0* 

0* 4 U.  .  U.  Q.  

0* o 

U.  Os 
0* 
0.  

0* 0.  0* 0* 0* 

0* o 

0* 

0 

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

U.  

0*.  

U.  
0*.  

0*.

S.62E+01 
9. 76L +03 
1. u9E+03 

1. 53+0* 
7.78L+04 
i.b9E+05 

2.28E+01 

0.  
00 
7. 87E-US 
U.0 
2. 76E +OL 
1. 27L 401 
5. 3I4+05 
b. 29L 05 
3.5LE+08 

J* 81*.+UO 
5.68+u2 
i. 59E +U 
3. 7SL+00 
1. 11E +02 
J.22E+US 
1.i4'L+U2 

4o.18E+04 
1*79t*Ui 
5* 77E +u4 
8. 84E+0+ 
2.o29r.+US 
Us 
00 

U.0 
1. 42E-0 

1. J6E +01 
U.  
7.74E+U7 

tP.*11L+ 07 i . 42jE-U'.  
4.80L-.+u 1.46EGOi 
U.5tu

a

(

BASED ON I

0

I..



K

dASED ON I

11. 01/16/i79 

UOSE FAC3JRS FOR GASEOUS U1SCHARGtS 
GI/fk RELLASE OF EACH ISUrOPE AND 4 VALUE OF UNITY FUR XfUs DEPLETLU X/Q AND iELAILVE UEPU3IlUN

PATHWAY - GOATS MILK (.0NTAMINAT:. FORAGOJ AGE GROUP - CHILD

0 R G A N 0 0 SE I Mi L N)

LIVER THYqUI0 KIDNEY

NU3LIL 

H---- 3 
C---14 
P---32 
AR--41 
HN--S.  
FL--59 
GU--58 
GO--b U 

ZN--bs 
KR-83M 
KR-85M 
KR--85 
KR--81 
KR--88 
(R--89 
KR--90 
RB--85 
SR--U 9 

Y---91 
LR--95 
ND3--95 
RU-lj 
RU-10b 
AG O  
CD1i1M 
SN-123 
SN- 126 
SU-12.  

TE127M 
TEt29i 
1--131 
1--id5 
AEISIHM 
XEdJjM 
XE-133 

A-145H 
XEL- 137 XLt-XJ7 
XL- Ij 1 
CS-I .5' 

CS-136 
CS-13s? 
UA-10 

GE-141

0.  
9.76E+03 
6.o83E+08 
0.  
0.  
1. U7Lf+4 
0* 
0.  
4.73E+06 
0.  

a.  
0.  
0.  
a.  
i.64E+04 
1.13E+02 
u .  
J.74E+08 
5.86E+09 
1.16L+02 
2.iUE+02 
8.82E+02 
1.26EfU1 
2.7UE+U2 
1.85L+05 
0.  
7.23E-02 
4.87E*06 
8.35E+U4 
1.80E+U5 
Is* 3EU5 
1.b3E+US 9.61L+06 
2.46E+07 
1,1ktUb 
0.  
0.  

2. U5E- US 
7 .08L-02 
S9r + 02 

7.bL-05 
i5e2tUS9 

2 .55L+ U? 
2.2LLfU9 
4 .29E+01 
4.0ILfU2 
2.82L+U4

LUNG

5.42E+0L 
9.7bE+03 
4.28L+07 
0.  
2.5 5E+0e 
2 .54EfO4 
J.74E+04 
I. 19L+05 
100Et07 

U.  
0.  
U.  
J.9bL-08 
4. OUE-LO 
0.  
0.  
9 .66E+06 
U.* 
0.  
0.  
8. 78E+O1 
..7bE+U2 
U.  
0* 
i o 72E+05 
4.25L+UJ 
9. 05E-04 
9.o6E+04.  
I.50E+03 
2.90E+04 
6. 31Lf04 
2 * 68L+US 
2. 52E+U 7 
1.2dEIU6 
O.  
0.  
U.  
I . 89E*UJ 
6.54E-0Z 
5* 7UE+02 
1.49E-04 
.idbE+09 
1,L1E.08 
2.14L+09 
J. 76bL Ul 
e. u±Ld e 
0.04E+U.

r 

I.

5.42E+O 
9.76Et+J0 
0.  
O.  
0.  
0.  
0.  

0. .  0.  0.  
0.  
a.  
0.  
a.  
0.  
0.  
0.  

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

0.  
a.  
9.55E-04 
2.83E+U4 
2.02k+02 
2*93E+06 
S .16E+04 
3.08E+00 
8.18E+09 
3.09E+08 
O.  
U.  
0.  
U.  
0.  
0.  
0.  
U.  
U.  
0.  
a, 
0.  
U.

DONE

J.58E+Oi 
2. 46E+03 
0.  

7. 59E+03 
.  

0* 
1.  

'.  
0.  
0.  
0.  
0.  

U.  

1.0 
0.  
0.  
3.brE+Ui 

*1. 55E+02 
i. 32E+01 
i. 21E+02 
J. 31E+05 
3.37L+03 
0.  
0.  
U.  
9. 96E+04 
7.08E+05 

9.34E+05 
1.S4+Ul 
7. 51L+05 
0.  
'U.  
U.  
1. LIE-U4.  
2.48E-U2 
4. 006+u1 
I. lUc-04 

4.26 + U8 
56. b +U/ 
2. b3+4 0 
4.1 +tU I 
4. 1,#+ UL 
1b E+UJ

5.42L+01 
9.76+U 3 
U.  
U.  
U.  
7.05E+03 
U.  
0. .  
U.  
U.  

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

1.i E+ 04 
b.44E+04 
I.96E+Ub 
0.  
U.  
0.  
U.  
1.  
0.  
0.  
dela3E*U4 

o.64EtUl 
1.01L-05 
e. d4LIU 
7.o3LfU6 
2.51t+ua 
2.e#ed 02 
U.  
I.

G1-LLI

5.42Ef0i 
9.76E403 

7.68E+07 
U.  
7.61E+04 
8.JSE+04 
2.22E+05 
6.58L+05 
9.4bE+06 
a.  
0.  
0.  
1.85E-09 
0.  
be iE+02 
2.83E-U0 
1.90EfUb 
1.4UE+07 

7.81E+07 
1.53E+04 
1£.5E+U5 

6.51E+05 
J.32E#-02 4.JZUE+OZ 4.2UL04 
7.00Efol 
1. 79E#4Q 
J.59E-02 
2.94E+06 
2.36E.+U6 
7*79t*.US 
1.US 0506 
1.ibE+b 
4.IbEU06 
le.150+06 
5 .19+05 
U.  
U.  
0..  

l.S.JE-03 
3.470-U 
b .JE-10 
I .UE Ul 
I.1'E 0 7 
L.JuE+07 
2.19E - u4 
2.32L+0U5 
2*JUL 406

SKIN

04 a.  
Q.  
U.  
U.  0 

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

0.  
U.  
0.  
U.  

as a 0 0.  
U.  
0.  
U.  

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

TUTAL UJOY 

.42+01 
9.7bE03 
2. 64E +ul 
U.  
4. 87E+03 
9. 66E,03 
1.idE405 
3.57E+US 
6. 8UL +06 
U.  
0.  
0.  
1. 38E-0 
2. 12L-10 
4. 7UE+U2 
5.40L+UL 
14.5UE+06 
1.07E+07 
1.49L+09 
J.u8E+U0 
6.49L+01 
2. 7bE 402 
5. LIE+00 

3. 35L+01 
1. UtLhfUi 
136E 02 

I. 78E-03 
1.42L+05 
J.JOE+U' 
2* 92E+U4 
2. 34L+U4 
1.48E+Ui 
i.90L+U 
5. OJE+u5 
0* 
0.  
Us 

,41E-04 
2.9u0-U0 
d.49E+01 
1.41E-05 
5. 44. +U 
7. 6 +07 
4. 19L+08 

!.bi2 t+U# 
699C.+01 
1. 50tU1j

(.  

(

(
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DOSE FACt3RS FOR GASEOUS UISCHARGES 
BASEU UN 1 CI/YR RELEASE OF EACH LSfU0PE AND 4 VALUE UF UNITY FOR A/Qt DEPLETED X/Q AND RELATIVE DEPJSITIUN

PATHWAY - GOATS MILK (DONTAMINATED FEED) AGE GROUP - CHILU

0 R G 4 N 0 0 SE NREN  
--------------------------------------------------------------------------- --------
BONE LIVER THYROID KIONEY LUNG GI-LLI SKIN TAL 800Y

NU3 LIDE 

H----J 

P---J2 
AR--4L1 
MN--54 
FE--59 
C0--58 
CO--60 
ZN--b5 
KR-83H 
KR-85M 
KR--6S 
KR--81 
KR--88 
KR--89 
KR--90 
Rd- -8 5 
SR--89 
SR--910 
Y---91 
ZR--95 
Nd--95 
RU-iQJ.  
RU-lu 6 
AGI1UM 
CD115M 
SN-123 
3N-ib 
SU-I24 
Sd-1e5 

TE127M 
IE129H 
I--i31 
1--133 
ALL31H 
XEIJJM 
XE-13J4 
XE135H 
AE-15 
XE-id7 
At-lJ8 
CS-14 
CS- 136 
1S-137 
uA-10 
CE-141 
GE-1 I1'.

0.  
9.76E+03 
3.62E+06 
0.  
0.9 
1.i5E+03 

0.  

0.  
0.  

0.  
0.  
2.07E+03 
1.06E+02 

0.  
4.71E+07 
2.9tE+09 
1.75E+01 
2.20E+U2 
b7+01 
1.14E+00 
1.07L+02 
7.05E+04 
0.  
0.  
e.28E+06 
1.29E+04 
1.45E+U5 
5.48E+U4 
7.11L+04 
4.04E+o0j 
0.  
U.  
a.  
0.  
1.04E-03 
3.57L-02 
2.83E+02 
0.  
b.49E+U8 
8.bL+04 
i.u6E+uS 
L.edL+U5 
2.47L+01 
1.u3i+ U4

5oJ4E+01 
9.76E+03 
2.27E+05 
0..  
9.63E+05 
2.72E+03 
6.82E+03 
5.42E+04 
b.07E+06 
0.  
0.  
U.  
2.72E-08 
0* 
I.  

0.  
1.i40E+05 
0* 
0* 
0* .  
9.35E+01 
2.67E40i 
0.  
0* 
6.52E+04 
4. 38E*02 
0* 
4.54E+U4 
2.44E+02 
3. 08L+04 
1. 89E+4 

4. 14E+03 
0.  
0.  

0.  
9.SE-04 
39JOE-02 
*.14L+02 

0.  
1. 09F-63 
4.iebL+0i 
1.03009 
1 .13E+00 .  
1.k4L+01 I 
J.2JEtDJ

5,.34E+0L1 
9.74E+03 
0.  
0.  
0.  
a.  
0.  
0.  
0* 
0.  

0* 
0.  
0, 
OI.  

0.  
0* I.  

0.  I.  

0.  I.  
a.  
0I.  
0.  
LI.  

1.JJE+0.  
3.12E+L1 
3.15E04 
i.54E+04 

Z.JUE+0 1 
1.35E+06 
u.  
0.  
0*, 
0.  
0.  
0.4 
0.  
Q.  
0, 
0.  
06 
0.  
0.  
0*

3.53E+01 
2. 46E+03 

a. .  0.  
1 .  

4.0E 0 06 
S.  

0.  

U.  

0.  
0.  

0.  0.  p* 

I.  
3. 87 E# 01 
i.10 E+01 
I.18E+00 
4.78E+01 
1. 8E+05 

3. 47E+02 
0.  
0.  
U.  
I. 07kE + 05 
2.12E +05 
6. 91E+u 
i.53E+03 
U1.  
0.  

U.  
J.6ZE-U4 
1. 25 L- 02 
3. 10 JU 
a.  
i. .39E US 
I lI1E+US 
1. 27;+U8 
1. 35E-01 
1. 93cJU 
51 diktJ2

5.34E+01 
9.76E+03 
0.  
0*I 
00 
7.55EUS2 
0* 
a.  
0.  
0.  

LI.  0.  U.  
U.  
OI.  
).  
U.  
0.  

0 a '0.  

0.  
0.  
U.  
U.  
0.  
0.  
0.  
1. 22E+04 
1.00L+04 
3.48E+U6 
o.  
U.  
U.  
U.  
0.  
0.  
U.  
1.09E-U4 
3.75L-03 
S.216+u1 

U.  

I.e2E+u8 
2.49+u4 
1. elL08 
6.72L-U1 

U.s 
U.

5#34E+01 
9.76E+05 
4.07E 05 
0.  
2.95EU4 
8.98Et*3 

.4OSE+04 
3 40I 05 
.S.8ZE+06 
go 
LI.  
0.  
1.27E-09 
0.  
7.72E+01 
1.41E400 
2.75E+04 
176E+U6 
3.87E+U 

2.32e403 
imbiE+05 

4.63EFU4 
2.98Es01 
1.66E+03 
2.b6E+UT 
1*04E+U4 
0.  
2.28E+06 
3.b5E05 
4.02L+05 
J.16E+05 

6.56E+04 
J..54Elud 

U.  
U.  
0.  
U.  
2.24E-05 
717lE-04 

1.67E+0j0 
0.  
5.91E+06 
J.7UEt40 
o.21E+0b 
6.79E41 1 
1*55E#OI4 
dd .aE +US

U.  
0.  
0.  

0.  a.  

0.  
0.  
U.  
LI.  
a.  
0I.  
Q.  

0.  
0.  
04 LI.  
0.  
0.  
0.  
U.  
Q.  
d.  
0.  
U.  

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

Q.  
0.  

0.  
LI.  
0.  

0.  
U.  
i.  

U.  
0..  
a.

C

t.  

(

r,5.34E+01 
9. 156L+03 
L*4UE+0i 

0.  
1.84E+03 
1.04Ef03 
2.06E+04 
1.b3E+05 

2.0151.+05 
00 
0.  
0.  
9.45E-09 
0.  
5. 92L+01 
2. 68tLUL 
6e.51E+04 
1. 35E06 
71.3M+03 
4. 65-Li1 
6.87E+01 
i.96E+UL 
4. 59L-UL 
is.33E+UL 
3.J88L+04 
1. 40E+UL 
0.  
1.17L 00'.  
5. 10E +03 
2. 17L +0.  
b. 99E+03 
1. huE +0' 
J.1 eE+UJ 
U. .  
0.  
U.  
U.  
4 .25E*U's 
I. *47L*02 
4. 08L *01 
LI.  
2.33L+0u 

I. 53+US 
1. 54L -01 
1. 84L+ud 
5*49L+U2

() 

(3)

. I a)

- . .  
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00SE FACriRS FOR GASEOUS DISCHARGES 
GI/YR RELEASE OF EACH ISOTOPE AND 4 VA IUE OF UNITY FOR X/Qs DEPLETED X/Q AND RELATIVE DEPOSITION

AGE GROUP - INFANIPATHWAY - INHALATION

0 R G 4 N 0 0 5 E ( HREH I 
----------------------------- I ----------------------------------- O-------

bONE LIVER THYROID lKIDNEY LUNG GI-LL1 SKIN TOTAL BODY

NUCLIUE 

G---th 

AR--4i 
HN--54 
FE--59 
UO--58 
GU--6U 
ZN--b5 
KR-8dM 
KR-85H 
KR--85 
KR--87 
KR--8 9 
KR--89 
KR--90 
RU--86 
SR--89 
R--90 
Y---91 
LR--95 

N--95 
RU-103 
RU-1Ob 
AG110M 

SN-123 
SN-126 
SU-124 
slI-145 
TEt271 
TE129M 
1--131 
1--133 
XEIJIM 
XE133H 
XL-I 33 
XE M 1.3 
XE-135 
AL-137 

us-tad 
us-130 

k;S-137 
OA-140 

CE-131L 
U L L-11i 4

0.  
2.17L+02 
9.94E+03 
0.  
a.  
8.86E+0i 

0.  
0.  
2.44E+02 
U.  
0.  
).  

U.  
0.  
0*.  
0.  
0* 
i.86E+03 
5.bE+U5 
2.57E+03 

4.66E+02 
5.52E+01 
7.29E+ 00 

4.1E*+02.  
8.13E+Ui 
U.  
1.4L+03 

9.52E+03 
2.35E+02 
4.98E+02 

9.52E+Ui 
5.69E+01 
1.56E+U3 
5.16E+U2 
U.  
0*.  
0.  
0.  

0.  

2.UIE+U'.  0 .Li~u 

S.45ctu2 
1.0Eul+ 0 

e.01c+U4

1.85E+01 
i. 84E02 
5. 81E+02 
0.  
2. 98E+02 
2.0 9E+09 
5.,0 6E+ 00 
J*62LtOL 
7.17E+02 
0* 
0.* 
0.  
0.  
0* 
0* 
0.  
1.02E+03 
0.  
0.  
0.  

1.U E+a2 
0.  
I a*53+0I 
2 .48E0J 
2.166t+01 
2l.52Et02 
4*43E+00 
5NJ7Lfu0 
4.2.3E+UL 
2.4*9Ett 
1. 804L1u3 
8. 3E-U 2 
0* 
0.  

0.  
U.  

i. IUE+0 3 
j .1SL*U' 

*04b-01 
6.6JE+0 I 

7. JL403

1*85E+01 
1.84E402 
0.  
0* 
0.  
0.  
0* 
0.  
0* 
0.  
0.  
0* 
0.  
0.  
0.  
0 .  

0.  
c.  
0.  
0* 

0.  
0.  
0.  

U.  
2.T8E+0i 
7.41E+01 
5.69E-Oi 
4*42E-Ui 
2.48E+Ui 
2.19E+0 i 

6.09E+05 
2.0 1E40 
0.  
0. .  
0*.  
0. .  
U*.  
0.  

U.  

0.  
0* 
U.  
U.

8. 07E+00 
2. 57E+01 
0.  
0.  

U.  
0* 
0.  
5 i9E+ 02 

0.  
0*.  

0*.  
0.  
0.  
0.  

5,83EGUi 
4. 39E#u1 
1. O1EGI03 
i.48L+02 

0.  

U.j 
U.  O.  

145 6E + 0 2 

1. 95 e 0? 
0.  
0.  

tJI.  
oi.  
q~.  

6,3Ei E+u 
I.b8 r- f 0 
zli. e~- I 

4i. /2t+u1 
0. g I.

i.85E401 
1. 84E+02 
0.  
0.  
I*05E4O4 
7*b5E03 
3.o78E+04 
2.40E+05 
6.57E+03 
0.  
0*: 
0.  
0.  
0.  
0* 
0.  
0.  
9*96oE+04 
6.57k05 
i.13E4-US 
li.77EI04 
2.U5E+04 
2.43E#004 
6.45E+05 
J.49E+U4 

i*55E+05 
7*05E+04 
1*STEtO0 
1.6oE0004 

7*23E+UJ 

0.  
0.  
U.  

U.
0.  
0, U. .  

'3.  

9 . UILI'uJ 
4. 01004 
7o.U5E+04 
e.6E+U4 

%.4Eiu 4u

i.o85Ei 
1.84E+02 
6.51E+02 
0.  
5.83E+02 
i.42E4U3 
5.22E+02 
i.4tEt03 

4.03E+02 
0.  

0* 
0.  

U.  
0* 
1.25E+02 
2.93E+03 
S*96E+03 
3.09Ef03 
6*09Etj2 
5*22L+02 
6.81E4'02 
1.59E+03 
2.28Es03 
2.89E+03 
2.58E40.3 
9.58602 
3.06E+J0 

7*59L+02 
I e 13E 1-0 
J.i5E+UJ 
4.beE+01 
9.82Lt001 
0.  
0* 
0* 
U.  
l.  
0.  
u .  
.90E401 

u.00E +u I 
.69L+U I 
I*67L U e 

U*061E4  
6.U4EafJ

0.  

0* o ut 0, 0.  
a. .  
0 
0.  
0* 
Q.  
0.  
0.  
0.* 
0* 
0* 

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

u 0 0*.  
0.  
0*.  

U.  

0*.  
U.  

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

0*.  
U.  

U.  
U.  
U.

BASED ON 1

a 

0 

0

1* 85E+0i 
L*84E+02 
4. 78+02 

0.  
4 ,74E+0i 
.95L40i 
7*23E+00 
5*05L+0i 
3.51EUZ 
0.  
0.  
0.  
0.  
0* 
0.  
0* 

4. 4SE+02 
5.33E+01 
3.47E+0'4 
6.87Et0L 
8.38L+01 
1*4E+0L 
2. 52L+U0 
4. 92E +01 
4.48E+UL 
4*19c+01 
4. 4L +01 
3.0 6(E t02 
9. 4,4L sOt 
1.UOt+u2 
is i8r+01 

1*abE+UO 
i.08Ef03 
2. 2L0 402 
0.  
0.  
0.  
U.  

U* 

.1 56+03 
8. .IUL 4U2 
i* JU.+0J 

1.1E+U 
7*77E+UO 

I* 6L+i4

0 

C-) 

0 

0 

(~) 

(**) 

0 

C) 

C) 

C) 

a 

C

I..

OP
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DOSE FAufr)RS FOI GASEOUS UISCHAR;Ei 
CL/YR RELEASE OF EAGH ISU[OPE AND 4 VALUE uF UNITY FUR X/Q.v UEPLETED X/Q AND RELATIVE ULPOSITION

PATHWAY - 6ROUND PLANE DEPOSITION AGE GROUP - INFANT

0 R G 4 N D 0 SE ( HREM I 
------------------------------------------------------------------------------------------

LIVER

NU;LIUE 

11---- 3 
G --- 14 
P---32 
AR--t i 
MNs--i4 
FE--59 
GO--50 
0U--b 0 
ZN--65 
KR-84H 
KR-85H 
KR--85 
KR--87 
KR--88 
KR--89 
KR--9U 
RO--86 
SR--89 
SR--90 
Y---91 
LR--95 
NU--95 
RU-iU3 
RU-UG 
AGILdH 
GU0115H 
SN-1i23 
SN-ie 
SU-12'4 
su-125 
TEt 2 Ili 
[Ei29N 
1--131 
1--133 
XEi3IM 
AE1 3SH 
XE-IJ3 
XEId-5h 
XE-I8 
AE-137 
XL-1J8 
US-164 
u 5- 136 

UA-140 
UE -141

THYROID KIONEY

0.  
0.  
0.  
U.  
4.39E+07 
8.73E+0 5 
1.21E+07 
6.B0E*u8 
2.36E+67 
U.  
0.  
0.  
0.  
9.90E+03 
8.08E+02 
6.ibE-03 
2.86E+05 
6.87E+02 

1.70E+05 
3.43E+04 
i.59E+U7 
4.33L+06 
3.49E+06 
1.33E+4U7 
i.13E+08 

0.  
U.  
iOb4E+U9 
1*90E+07 

7.27 Et+U7 
2.19E+U4 

i.22E+Ub 
2.7JE+ U 
3.92E+04 
0.  
0.  
0.  
0.  
u.  
8Bo4UL01 
b*CL03 
2.22hfU8 
4.73tL0db 
3.27L+8Ud 
5.30Etub 

4.+3L+U5

0.  
D.o 0.  

0.  
4.39E+07 
8.73E+06 
1.21E+0 1 
6.80E+08 

2.36Etu7U 
0.  

U.  0*1 

0* 
9. 90E+03 
8.0 8E+U2Z 
6.16E-03 
2 * 86E+05 
6.o8E+02 
1.70E+0U5 
3.43E+04 

I .59E+07 
4.33E+0 6 
3.949E+06 
1. 33E+07 
i*13E+08 
O.  
U.  
1.b4E+09 
I .90E+07 
I .27E+UI7 
2.79E+U04 
1.22E+06 
2. 3E+05 
J.92E+04 
Q.  
U.  

U.  
0* 

2.42L+06 
4 -73E+06 
3.e1LtU8d 

*4OL4+06 
4.4to LU

LUNG

O.  
U.  
0.  
U.  
4.39E+07 
8*73E#06 

6.80E+00 
2 .36E+07 
0.  
U.  
0.  
as 
9.90E+03 
8.08E+02 
6.16E-03 
2.86E+05 
6.81E+02 
1.70Esq5 I.IOE -05 
S.4JE+04 
1.59E+7U 
4.33E+06 
3.49E+06 
i.33E +07 
.idsE+08 

O.  
U.  
i.64E'09 
I*90E+07 
7.27E+07 
2.79E+0's 
1.22E'U6 
2.7E+05 
3.92L+04 

a.  
0* 

0* 
0.69gE+UL 

6*.0E+QJU 
2.22E+U8 
473+ b 
J.27Etod 

S.JE+u5

GI-LLI

U.  

0.  
U.  
4.49E+07 
8. 13E'U6 
e *21E+UT 
6. 80 E+U8 
2.36E+07 
0* # 
0.  
U.  
0.  
9. 90E+03 

8.UBE+02 
6. I6E-03 
2 . 86E+0i 
b.87E+02 

i1IE+05 
J.43E+04 
I. 59c+U7 
4. JE+06 
3.49,i+06 
11.3E+07 

i.13E+00 
OC.  
l.  
1.44+09 
1. 90E+07 
7.27E+07 
2. 79E+04 
1. 22E+06 
2. 73E+05 
3. 92E+U's 
a.  
0* 

0.  

8. 6 1 Vt 
b. ULEtJS 
2. 22EOd 
4.73E+U6 
4.1.7k+U8 

4.JJ-+U5b

SKIN

0* 
0.  
d.  
0*, Q.  
4*J9E07 
8.73L006 1.21JL4076 It ZIE+U7 
6.80E+08 
2.36L+07 
o.  
0.  
do 

U.  
9.90E+U3 
d.08E+02 

6 .16E-UJ 
2.66E+U5 
6. 87E+02 
1.7UE+ U5 
J443Esu04 
1.59E+U7 

4*33JL06 
3.49EUb 
i. JJE+07 
I. 1JE+ U8 
0.  

O. 6. E~U 
1.64E+u9 
1.9UtU7 
7.e76+U7 
2.79Ltta 
1.22E06 
2.1Re+us 
J.92tk04 
U.  

0.  

U.  
8.69Eui 

4.721E00 

,.JjE+U6 
.4*JJEgh

U.  
Q.  
0.  
0.  
4.39LE47 
8.75E+06 
I.21E+07 
6.8UE+08 
2.JbEul 
0.  
U.  
0.  
O.  
9.90E+03 
8.08E+02 
6.16E-03 
2.86E+U5 
6.81E02 
L.70E+U5 
J.iJE+04 
i.59E+07 
4.JJE+06 
3*49E+06 
1*33El07 
1.1JEfI08 
o.  
U.  
I.64E+09 
i.a9uLul 
l*zE7+7 
Z.79E+U4 
1.22L+06 
2.7JE+05 
J.9ZE 04 

U* 
*.  

0* 
U.  
U.  

8.69L+01 
b.UILuJ 

I* 42000 
4.14+06 
J*.27t* 8 
i.3UEtUb 
4.3ctU5

/

JASEU UN I

r 

I,

UUNE

a.  0.  
0.  
U.  

.5.14E4'Tl 
1.03kLIul 
J..41E'07 
8.00Et08 

U.  
0.  
O.  
Q.  
id.JE40'.  
9.710 4U2 

7 .29E-03 
3.26EtUS5 

S .86E+04 
1.00E+07 
5 .09E4U6 
4.07006 l 
I .59EUT07 
1.J2t4ua 

O* 5El0 

2. 19E+4-UT 
8S.21L+07 

1.43ctus 
3.32L*US 

U.  
* 
0*.  
0.  

6.87lr03 

b.JuE+-Uo 
3.81E40I 
b .U2Ltub 
4.8d4-ul

TOTAL LiOUY 

0.  
0.  
0.  
0.  
4.39E*07 
8.73E+06 
1*21EW0 
6. 8uE+08 

O.  
0.  
U.  
u.  
9.9UE+03 

.08E+02 
b.1bL-4 
2.85E+US 
b.81E+02 
i1uL 0 
3.43E+0' 
1. 9E+07 
4.33E+Ui 
3.49 +05 
1.33E+07 
1.13E+US 
0* 
U.  
i.6Li+09 

1.9j0+01 
7.21L4(1 
2.9L+04 
1.2eL+U3 
2.73L+U5 
J.92L+0s 
0 
U* 
0* 
0.  
U.  
8.69+UL 
b~u100'i3 
2.2dE+06 
I. " 74E US 

b.JOUG6u 
5.3 4J+ U

(

f

I
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DOSE FACr)RS FOR GASEOUS DISUHARGES 
CL/YR RELEASE OF EACH 1S31UPE ANU 4 VALUE OF UNITY FOR AILQ UEPLETED X/Q AND RELATIVE UEPUSITI.UN

PATHWAY - COWS HILK ICONTAHINATED FORAGE)

r)

AGE GROUP - INFANT

0 R G 4 NJ U 0 SL I REN  
m---------------------------------------------------------------------

BONE

NU3L IDE 

H---- 3 
C---14 
P---32 
AR--Li 
MN--S'.  
FE--59 
C0--58 
00--b U 
LN--bS 
KR-83 H 
KR- 811 
KR--85 
KR--88 
KiZ--U 8 
KR--89 
KR--90 

SR--89 
S?--9U 
Y---91 
ZR--95 

RU-103 
RU-10b.  
AGiiOM 
UU 15 11 
SN-123 
SN-126 
SU-1?24 

SD-125 
L 12 7.  
TEL 2 lif 
I--1i3 
I--1.3J 
XEtJIM 
XL 33 
XE-13 3 
XL 135 M 
AL-135 
XE-17 
XE-id8 
CS-134 
GS-Id S 
GS-1I7 
UA-14 U 
GE-I1 1 
CL-1 44

LIVER

2.08E+04 
5.29E+US 
0.  
3.  
0.04E+05 

0.  
0.  
3.936+07 
0.  
3.  
0.  
0.  
U.  
i.63E+U4 

i.LO+02 
U.  
3.7UE+08 
4.U7E+U9 

2.u2E+U3 
3.876+03 
1.42E+U4 
2.13EtU2 
4.79E+UJ 
I .54E+U6 
0.  
0.  
4.06E+07 
6.84E+U5 
2.4bEtub 
1.62E+U 6 
I.65E+07 

3.77E+07 
5.55h+U5 
0.  
0.  
Q.  
u.03E-04 
2.J6E-02 
4.11L+02 
8.  
I.03E+u9 
7.86E-06 
1 .54htU9 
6.14LtOb 
b.89c+U3 

14.92Lf U

4 * UIE+01 
2.08E+04 
4.32Ed1 
3.  
2.12E*05 
1. 91E+06 
6 .27E+05 
2. 05E+06 
1.25E+08 
.0.  
0.  
0, 
3.30E-07 
U.  
0.  
0. .  
7.biE+07 
0.  
0.  
0.  
1.70E+03 
b.400*03 
U.  
0* U.  
I .42E+06 
J.45E+04 
Q.  
8. 056+05 
1.29E+04 
6.256*05 
5.b2Ef05 
5.o6E+U & 
4 .496+07 

O. 1160 

0* 
0,.  
bodJIL*04 
2.18E-02 
4.bGE+02 
U* 
i*86Efu9 

1. 73E+U9 

6.98E +U5

LUNGTHYROID KIDNEY 

4.OIE+O1 1.75E+01 
2.08Eto4 2.46E+03 
0. 8.0 
0. a.O 

0. 00 
U. OU. .  

0. O'.  
0. 8.34E+07 
U. U1.  

O0 Q.  
0. 0 
0. 0.  

0. 0I.  

0. 0.1 0. U.  
O. QU.  
O. O.  
U. 0! 
.0. J.39E+02 
0. i.26E*03 

O. 1.07E+02 
0* iU0E+03 
0. 2780E*06 
0. 274E+04 
0, a.  
2.36E+05 0 
1.65E+03 0.  

6.U5E+05 8 23E+US 
i.22E+05 5 84E+05 

b.19E+06 7.5 5 E+06 
1.'5E+10 1 13.E+01 

1.92E408 I.91EtoS 
U. 0* 
0. U.  
43. 0.  

2. *3 L-0 
0. 0.125E-UJ 
. 2.33lE+U1 

0. U 
, 14USE+U8 

0. 1 73c+UT 
0. 8U77E+Ul7 
U. 3.J6$ +04 
0. 2.53Lt02 
U. .433*.4

4.01E+U1 
2.086+04 
0* 
0.  
U.  
5.30E+05 
0* 
O.  
03.  
0* 0.  
U.  
0.  
0* 
0.  
8.  
0.  
0.  
U3.  
0* 
a*.  
0.  
0.  
U.  
U.  
a.  
U.  
U.  
1.05E+05 
5.JIE+U5 
6.62+07 
U.  
Q.  
0.  

U.  

3.  
U.  
I. OE-05 
2.qoE-03 
5.'4L+01 
U.  
2. 14L+U 
e.J7Et66 
2.OdLt68 
4 . 27 Oa 
U.  
d*o

SKIN TOTAL HODYGI-LLI 

4.01E401 
2.038Es*4 
5*95E+07 
0.  
6.49E+0S 
6.3UE+06 
1*62E+06 
5.06E+US 
7*85E4ul 
0.  

0* 
4.04E+02 
144E000 

1.50E+07? 
6.92E+O6 

J.96E07 
1e34L+05 
i.J5E+06 
5.12EsU6 
2.66E+0J 
Jef2E+U.  

1.45E+06 
0.  
2.56E+07 
1.94E+07 
6.48E+06 
9*441+06 
9.92E 44U6 
1.69E+06 
1.44E+05 
0.  
0.  
U.  
1.48E-J5 
5.10E-04 

U.  
Li.4Jktub 
J.53 3-06 
4.47E+u6.  
2.SUL+U 

2.U5E+ub

() 

'1 

r~) 

fl 

C) 

K) 

a 

(.)

4*ULE+0i 
2. 08E+U' 
2. 05r+U 
0.  
4.U4E+U 
1.*26E+405 
1* 54E +U6 
4.,91E +05 
5.bE+U7 
0.  
0* 
0.  

0.  
4 .b7.+02 
3.17E+01 
J. 55L+01 
1.0 UbE +U7 
1*04E+09 
5.38E+UL 
Is01E+03 
3. 77E+UJ 
7.34L+0L 

5.88L+02 
8*b1EU5 
i.IUE+03 
U* 
1.21E+05 
2.1 0E+ 0 
J*72EUS5 
2.16E+05 
2. 5E005 
2. 6S+01 
2.946L+05 
0.  
. 0 
O* 
2. 80E-U.  
9* 66E-U4 
2. 64L+U 

is.57E+08 
2. 23.+01 
9. 92r.+07 
3* 5Jc +0, 
4. 9b6 4u2 
2. bjL*t3

C)

dASED ON I

0) 

(7



PATHWAY - COWS MILK (CONTAHINATE3 FEED) AGE GROUP - INFANT

0 RG 4 N 0 0 SE (N RE )

THYROID KIONEY

NU.LIUE 

L--- 14 
P--32 
AR--41 
MN--54 
FL--59 
CD--58 
CU--b 0 
ZN--65 
KR-83M 
KR-85M 
KR--8S 
KR--87 
KR--88 
KR--89 
KR--9 0 
RU--86 
SiK--89 
SR-9  
y---91 
ZR--95 
14U-- 95 
RU-iUS 
RU -IUS 6 
AGIi0M 

0 1 15H.  
SN-123 
SN-I26b 
Su-ie Z 
Sb-125 
TEt27 I 
TE129H 
1--IJI 
1--133 
XLt31M 
XELI 33H 

* -133 
ALL35H 
XE-isb 
XE-1d7 
XE-I40 
CS-d4' 
uS-I J6 
GS-1d7 
DA-14U 
GL-141 
CL-i4

BONE 

a.  
Z.08E+04 
2.6iE+U6 
0.  
U.  
8.61E+04 
i.  
0.  
i.59E+U r 
0.  
0.  
g.  
g.  
0.  
2.05E403 
7.34E+01 
0.  
4.66E+07 
2.02E+09 
3.U5E+02 
3.b3E+U3 
I.UiE+03 
1.92E+Ui 
1.90+0 U3 
5.85E+05 
o.  
0.  
1.91E+07 
1.06E+05 
2.24E+U6 
4.3UE+U5 
i.22E+U6 
6.20E+03 
0.  
a.  
0.  
U.  
3.45E-U04 
1.19E-02 
1.98E+02 
U.  
4.42L+08 
2.54tLU4 
7.42E+u8 
2.08E+04 
4.2'Et02 
I. u0E+0

LIVER 

3.96E+01 
2.08L+04 
o7bE+U5 

0.  
8.0E+04 
2.04E+05 
Io14E+05 
9.35E+0S 
5.04E+07 
O.  
U.  
0.  
2.26E-07 
Q.  
0.  
0.  
1.10E+06 
0.  
0.  
U.  
i.63E+03 
4.55E+02 
U.  

5.41E+05 

U.  
3.78E+05 
I. 99E+03 
6.bs+05 

4 . 19E405 

T.38+03 
0.  
a.  
U.  
0.  
J.19E-04 
I.IUE-02 
2.21E+02 
0* 
7 .95L+08 
1.0 0L05 
8.JIL+08 
2.J L+U1 
2 .bItU2 
7 . U8Evo34

BASEU UN I

r

r

17 

r-

3.96E+01.  
2.08E404 
0, 
U.  

0.  O 

0.  
0.  

a.  
0.  
0.  

a.  
U.  0.  

Q.  
0.  
0.  
0.  
a.  
0.  
0.  
0* 
Q.  
0.  
0.  
0.  
i.11E+05 
2.e56E+02 
6.46E+05 
1.56E+05 
4.59Ef05 
2.J8E+U6 
0.  
0.  
0.  
a.  
0.  
0.  
0.  
U.  
0.  
0.  
0.  
U.  
U. .  
0.

1.73E+01 
2. 46E+03 
0.  
U.  
2. 35E+04 
0.  
0.* 
U.  
3.37E+07 
0.  
0.  
O.  

0.  
0.  
o.  
0.  

0.  
U.  
S. 19E+ U2 
8. 91E+0L 
9. 61E400 
J.97E+02 
1. UbEiU6 
2.83E+OJ 
a.  
0.  
0.  
8. 8LE+05 
I. 75E+06 
5. 59E+U5 

S,*85E+ 03 
U~.  
0.  
01.  

1. 126+01 

4. 63L+07 
5.58E+ U4 
41 224+ur 
1. L+ uU 
1. 5iE+01 
4. * 84L+

*LUNG 

3.96E0i 
2.08E+04 
0.  
0.  
0.  

.68E+04 
u.  
0.  
U.  
0.  
0.  
0.  
0.  
U.  
0.  
0.  
0.  
0.  
0 .  
0.  
0.  
U.  
0.  
U.  
U.  
U.  
0.  
i.0tE405 
8.20E04 
2*90L+07 
0.  
0.  
U.  

U.  

0.  
U.  
J.6JE-05 
1.25L-03 
2.6L+U1 
0* .  
4.03L407 
l.b5L4OS 
1.00E008 
0.0eLtul 
3.  
U.

a 

C) 

C

GI-LLI 

3.96E+Oi 
2.08E+04 
3.i6E+05 
U.  
2.45E+05.  
6,75E+05 
2.96E005 
2.J1E+06 
J.1I7E+07 
a.  
0.  
U.  
1.06E-08 
g.  
3.83E+01 
7.I4E-01 
2.17E+05 
8*12E+05 
1.97E+01 
2.02L404 
1.3UE 06 
J.64E+05 
e.39E+02 
1.47E+U4M 
2.21E+08 
io5E+05 
0* 
1.89E+01 
2.99E+06 
3.40E406 
i.J83E+06 
1*35LtU5 
2*78LU2 
0.  
o* 
D.  
0.  
7.45E-0b 
e.57E-04 
5.72E-UL 
0.  
1.89EU6 
1.14L+04 
I.15Ed 4U 
7oU+0Z 
1.bL+U5 
7.*E40#06

SKIN

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

.0, 
U.  
L.  
U.

TOTAL OUY 

3.9bE+01 
2.0UE+0'.  
1.UY9+05 
U.  
i.53E+04 
7.78E+04 
2.80E+05 
2.24E+05 
2. 28+07 
a.  
0.  
0 
I. 87E-08 
0.  
5.89E+01 
1* 87 r.01 3 
5. 136+0 
i.34E+06 
5.15Lt03 
8. 13E + uO 
9.58E4u2 
2. b8Ef02 
6. 59E+ 00 
2. S3E+02 
J. 22E +05 
i. 14c 04 
U.  
5.97rf+03 
4. I8E +04 
.18E+O5 
6. 45t +04 
1. Ubr +Us 
4.32 +03 
0.  
U* 
0.  
0.  
i.4eL-04 
4. 8bE-03 
1. 27t 01 
U.  
be 7.7 + 

.eE+ Ui 
4.7E+UT 
I. 07L 04 
J. US.+u1 

. b8E+03

(

C)

I..) 

0 

C) 

C)

u1/18/79 

DOSE FAC13RS FOR GASEOUS DISCHARGES 
C1/YR RELEASE OF EACH ISOTOPE AND 4 VALUE OF UNITY FOR X/Q DEPLETED X/Q AND RELATIVE UEPOSITION
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DOSE FAGf)RS FOZ GASEOUS DISCHARGES 

CI/YR RELEASE UF EACH ISuTuPE AND 4 VALUE OF UN1TY FOR X/Q. UEPLETED X/Q AND RELATIVE DEPUS1UN

PATHWAY - GOATS MILK (.ZONTAHINArFi FORAGE) AGE GROUP - INFANT

0 R GAN DUSE ( R E N 
DE--------- ----------------------------- --------------------------------------------------

DONE LIVER THYROID KIDNEY LUNG GI-LLI SKIN TOTAL BOUT'

NUCLIDE 

C---i.  
P --- 32 
AR--91 
till--tt4 
FE--59 
00--58 
00--60 

ZN- bb 
KR-83 H 
KR-85H 
KR--85 
KR--87 
K -- 88 
KR--89 
KR**SU 
R1--86 
S4--89 
SR--9u 
Y---'1 
ZR--,S 
1W--95 
RU-103 
RU-1b 
AGilUM 
GUti15H 
SN-i23 
SN-leb 
SU-124 
.0-125 
IE127M 

I--1i1 
I--133 

XEt35H.  
AE-135 
xE-137 
XE-8 S 
US-144 

CS- iJb 
CS- 141 
JA-140 
CL-11 I 
CE- 144

U.  
2.08E+04 
6.83E+08 
G.  
a.  
1.07E+04 
U.  
0.  
4.73E+U6 
0.  
U.  
0.  
0.  
0.  
.349E+04 

3.11L+02 
0, 
7.94E+U8 
8.56E+US 
2.47E+02 
4.2UEGZ 

1.7bE+U3 
2.63E*0i 
5*75L+02 
1.85E+U5 
U.  
1.54E-01 
4.87E+06 
8.35E+04 
2.96L+U5 
1.956E+U5 
2.U4E+06 
5*151:+U1 

2.19E+u6 
0.  
.  
U.  
2 . u5L-03 
7.U8E-02 
1.23L+U3 
7 .5bL-U5 
J.ItE+U9 
2 .5E4+u7 
4.b3LtO9 
J. U3E+US 
8.54E+U2 
S.2 4U4

8*19E+01 
2.08004 
4.20E+07I 
U.  
2.55E+04 
2.54E+04 
7 .64E+O4 

i.50E+07 
0.  
0* 
Q.  
J*96E-08 
4 , 0OE-LO 
00E-0 aQ.  

I.  
9*66E+06 
0.  

0.  
1.85E+OZ 
1. 92E+02 
0.  
0* 
1.72E+0i 
4. 25E +03 
2.39L-03 
9 .66E+04 
i. 58E+O3 

7.56E+04 
6 . 80E+04 
7. uUE+05 
6 . 13E+Uf 
.3. 19E+06.  
Q.  
0.  
0.  
1.89L-03 
6.54E-02 

1.36L+03 
1*49E-04 
S. 5.9E+a9 

1.0IE+08 
5 IdL+ 09 
9. 09E+02 
5.24EU2 
2.. 4L4U

8.19E+0O 
2.08E+04 
U.  
0.  
0.  
Q.  0* 

U.  0* 

0* 
0.  0.  

a.  
0.  

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

U.  
0.  
0.  a.  

0* 
2.39E-03 
2.83-E+04 
2.0ZE+U42 
7.3 2t+04 
6.3iE+04 

1.61E+05 
l*97Et10 
7 .b5E 408 
0* 
0.  
0, 
0.  
G.  
0.  
U a 
U* 
0* 
0.  
u.  
0.  
u .

3. 50E+01 
2. 4bE+03 

U.  

7.59E+03 
O.  

0.  
i*0tIE+07 

0.  
0.  
.  
0.  

U.  
0.  
0.  
O* 
0*..  
3.bE+01 
i*55E+U2 
id2EtiU 
1.411+02 
s33IE+05 
3. i7E+03 
0.  
U.  
0* 
9.9E s04 
1.u IJE+05 
9. Jt4E+U5 
1. 54L+07 

51tE+05 
0.  
O.  
0.  
7*17E-06 
2.48. -U2 
7. UUE+Ui 
1* 10E-u4 
3. 26L+US 
5. bil.+U1l 
2.b3 #00 
4. tLLUs1 
s £1*L+*0 
I* uO'.tUS

8.19L4ui0 
2.08E4-06 
0* 
U*.  
U.  
7.05 OJ  

0*, a.  
Q.  
0.  

0.  
0* 
0*.  
0*.  
I* 
as 
Of 0*.  

of 0* 0* 

U.  0*0 
1. 1EG0 0.  0* 
0.  
U.  

I*.  i.1bE+04 1*963+4  7.96L+U6 

U.  
0* 

U .  

2.1bE*U4 

L-bbE+02 
1.U36- 05 

*.69E+46 
t). 6t+ud 

0.

8*19E 1-i 
2.08E+04 
l.68E+01 
0.  
7o BLEI-0'.  
0*38E+04 
I*98E+05 
6.08E+05 
9*46Ef06 
0.  
0.  
0.  
1.85E-U9 
U.  
6.5ZE+02 
3.01E4-00 
1.90E006 
I.*48E07 
8428E+07 
1*6JEf04 
1*4bEs05 
6.J3Ef-05 
J *28E-02 
4*47E+JJ 
7*00E+07 
1.79ES05 
3.0iL-02 
2.94E+06 
2.3bE+06 
7.080E+05 
1*14E+06 
i.23E+06 
iE*JiEtob 5 671E-0b5 

0.  
0.  
0.  
'44E-05 
I *,23L-U J 
3.57LU00 
b.IE-10 
1e43L 4-U 

1.15E+07 
Lod4E+U1 

2.930-04 
e*54E+US 
4 .44E+6Ub

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

Go 0.  
0.  
U..  
0* 
0.  
Q.  
U.  

U.  
U.  
0.  
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APPENDIX B 

Technical Bases for Effective Dose Factors 

Overview 

The evaluation of doses due to releases of radioactive material to 

the atmosphere can be simplified by the use of effective dose transfer 

factors instead of using dose factors which are radionuclide specific.  

These effective factors, which are based on the typical radionuclide 

distribution in the releases, can be applied to the total radioactivity 

released to approximate the dose in the environment, ie, instead of 

having to sum the isotopic distribution multiplied by the isotope 

specific dose factor only a single multiplication times the total 

quantity of radioactive material released would be needed. This approach 

provides a reasonable estimate of the actual dose while eliminating the 

need for a detailed calculational technique.  

Determination of Effective Dose Factors 

The effective dose transfer factors are based on past operating 

data. The radioactive effluent distribution for the past years can be 

used to-derive single effective factors- by-the-following -equations.  

A Y =AY'. fi (B-1) 
s effI i 

where AYs eff = the effective gamma-air dose factor due to stack 

releases of noble gases 

AD". = the gama-air dose factor due to stack releases of 

each noble gas radionuclide i 

f= the fraction of noble gas radioactivity constituted by 

radionuclide i
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A ef= AVvi f (B-2) v ef f .v 

where AY = the effective gamma-air dose factor due to vent v eff 
releases of all noble gases 

AY. = the gamma-air dose factor due to vent releases of each 
Vi 

noble gas radionuclide i 

A/eff = f i (B-3) 

where A eff = the effective beta-air dose factor due to either vent 

of stack releases of all noble gases 

A = the beta air dose factor due to either vent or stack 

releases of each noble gas radionuclide i 

To determine the appropriate effective factors to be used and to 

evaluate the degree of variability, the atmospheric radioactive effluents 

for the past 3 years have been evaluated.  

Table B-1 presents the radionuclide distribution for stack and vent 

releases as measured by isotopic analysis of periodic grab samples from 

the respective effluent release points. Table B-2 presents the effective 

dose factors (gamma-air and beta-air) derived on the basis of the 

radionuclide distribution.  

Except for the year 1981, the variability of the effective factors is 

minor. For 1981, Xe-138 contributes significantly to the derivation of 

the effective factors for stack releases. The Xe-138 contribution for 

the years 1979 and 1980 is not so significant. This increase in Xe-138 

from 1981 results in a larger variability of the yearly values from the 

average than what is considered typical. Therefore, in order to assure 

adequate conservatism, the effective dose factors for stack releases will 

be based on the radionuclide distribution for the year 1981. Because 

this is considered an atypical distribution resulting in higher doses, 

use of these data will provide dose estimates which are conservative. As 

more data become available to further establish a typical radionuclide 

distribution, the effective dose factors for stack releases may be 

reevaluated.  

2



To provide an additional degree of conservatism, a factor of 0.8 is 

introduced into the dose calculational process when the effective dose 

transfer factor is used. This added conservatism provides additional 

assurance that the evaluation of doses by the use of a single effective 

factor will not significantly underestimate any actual doses in the 

environment.  

By evaluating doses using these effective dose factors, maximum 

allowable releases of noble gases for any calendar quarter may be 

determined. As discussed in Section 3.5.1, the maximum allowable 

releases based on the gamma-air effective dose factor have been 

determined to be 250,000 Ci/quarter for stack releases and 12,700 

Ci/quarter for vent releases.  

For the beta air effective dose factors, the releases of noble gases 

corresponding to the quarterly limit of 10 mrads corresponds to 307,000 

Ci/quarter for stack releases and 29,600 Ci/quarter for vent releases.  

Comparing these valves for allowable releases with the values based on 

the gamma-air effective dose factors, it is demonstrated that the 

gamma-air doses are more restrictive that the beta-air doses. In other 

words, the doses calculated by using the gamma-air effective dose factors 

represent a larger fraction of the allowable dose than does the dose 

calculated by using the beta-air effective dose factors. Therefore, when 

using the effective dose factors for evaluating compliance with the 

quarterly dose limits of Technical Specification 3.15.3, only the 

gamma-air dose need be evaluated; compliance with the gamma-air dose 

limit represents a de facto compliance with the beta-air dose limit.

3



Reevaluation 

The doses due to the gaseous effluents are evaluated by the more 

detailed calculational methods (ie, use of nuclide specific dose factors) 

on a yearly basis. At that time, a comparison can be made between the 

simplified method and the detailed method to assure the overall 

reasonableness of this limited analysis approach. If the comparison 

indicates that the radionuclide distribution has changed significantly, 

thereby causing the simplified method to underestimate the doses the 

value of the effective factors will need to be reexamined to assure the 

overall acceptability of this approach. However, this reexamination will 

only be needed if the doses as calculated by the detailed analysis exceed 

50% of the design bases doses (ie, greater than 50% of 10 mrads gamma air 

dose or 20 mrads beta air dose).
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Table B-1 

Radionuclide Distribution of Stack and Vent Releases.

Radionuclide

Kr-85m 
Kr-87 
Kr-88 
Xe-133 
Xe-135 
Xe-135m 
Xe-138

Fraction of Total Releases 
Stack Vent 
1980 1981 1979 1980

.11 

.01 

.07 

.76 

.01 

.02

.05 

.04 
.82 
.02 
.02 
.06

.09 

.02 

.08 

.45 

.03 

.08 

.25

.02 

.24 

.72 

.02

.01 

.24 
.50 
.22 
.03

5

1981

.14 

.59 

.21 

.05

-1979
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Table B-2 

Effective Dose Factors 

Noble Gases-Air Doses

Stack Releases Vent Releases

Gamma-Air 
Effective 
Dose Factor 
A u eff 
(rrad/uCi)

Beta-Air 
Effective 
Dose Factor 
A/3 eff ( mrad 1 

Luci sec/mi]

Gamma-Air 
Effective 
Dose Factor 
ANv eff ( mrad 

LuCi sec/mij

Beta-Air 
Effective 
Dose Factor 
A v eff 
( ~~mrad) 
(uCi secm}

7.0x10- 1 2 

6.7xl0- 1 2 

1. 6x10-1 1 

9. 9xl0-12

5.9xl0-5 
5.3x10-5 
9.3x10-5 

6.8xl0-5_

5.0x10-5 
6.7xl0-5 
6.4xl0-5 

6.4xl0-5

6.5xl0-5 
6.0x10-5 
6.3x10-5 

6.3x10-5

Year

1979 
1980 
1981 

Avg.
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APPENDIX C 

Reference Atmospheric Dispersion and 
Deposition Factors for Duane Arnold 
Energy Center



Annual Averaged Atmospheric Dispersion and Deposition 
to DAEC Site Boundaries (Reference Meteorology)

Stack Release Vent Release

Depleted 
D/9 X/Q 3  X/Q 3 (m ) (sec/m ) (sec/m )

1. 4E-8 
9.OE-9 
1. 1E-8 
6. lE-9 
1.4E-8 
9.3E-9 
1. IE-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

3.3E-6 
7.5E-7 
5.3E-7 
3.9E-7 
1.3E-6 
9.9E-7 
9.5E-7 
1.3E-6 
7.5E-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

-, I

Sector

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NNW

Distance, 
(meters)

1176 
1203 
695 
642 
535 
455 
588 
481 
455 
535 
668 
749 
668 
722 
936 

1257

X/Q 3 
(sec/m )

2.7E-7 
1.2E-7 
1. 3E-7 
7.7E-8 
2. 1E-7 
1. lE-7 
1. 4E-7 
2.OE-7 
8.8E-8 
4. 2E-8 
2.3E-8 
2.7E-8 
4. 1E-8 
6. 0E-8 
9.7E-8 
2.8E-7

Depleted 
X/Q 3 

(sec/m )

2.6E-7 
1. 1E-7 
1.3E-7 
7.6E-8 
2. 0E-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

D/9 
(m)

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

(meters)
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4.59E-09 
5.AIE-09 
3.92E-09 
3.47E-09 

3.07E-09 
2.91E-09 
2.50E-09 
4.OOE-09 
5*04E-09 
6.61E-09 

40225 
6.1AF-09 
4.33E-09 
3.32E-09 
3.04E-09 
3.31E-09 
3.73E-09 
3.90E-09 
4.QRE-09 
3.SSE-09 
2.80E-09 
2.5?F-09 
2.19E-09 
2.01E-09 
2.71E-09 
3.46E-0.9 
4*27E-09

IN 
OIFCTION.  

SECTOR 
N 

NNF.  
NE 
FNr 

FS 

SE 
SSF 

S~w 
SW 
.ww 
WSW 
W 

WNW

RUN TYPE- DEPOSITIO' D/Q M-2

49c; 
?,?OF-nA 
1.A3E-nA 

1 34E-08 
7.1 7E-09 
I .cAE-A 
q.33E-09 
I .?SF-nR 
1.72F-A 
7.33E-09 
3.35E-A9 
I.RSE-09 
2.OAE-09 
3.13E-09 
S.73F-09 

- -1 -

2413 4022 5631 
5.59E-09 1.7AF-09 RP2E-1A 
3.47E-09 1.24F-A9 .Q6E-I 
2.52E-09 8.44F-i0 4.02EFlo 
1.78F-09 5.??F-10 ?.39F-1A 

2.A7E-09 R.AAF-10 4.W0-1O 
?*86F-n9 1,O2F-0q 4.ASF-1dA 
3.85F-09 1.31-09 A*TIE-10 
*4.337-09 1.4c7F-09 7*RIF-In 
2.30E-19 8.47F-10 4.,7E-lf, 
1.63E-09 6.93F-10 3.18F-Inf 
1.55E-09 6.1PV-10 3.?F.-10A 
1.56E-09 S.O7E-10 3.09E-1A 
2.01E-09 7.44E-10 4.n1E-I1 

3.14E-l9 1.19F-09 5*A3E-1A 
c n 1rIILn S.32E-14

DTSTANCE (METEOS)

7240 
5*2AF-10 
3.68F-10 
2.47F-10 
1.46F-10 
2.42-10 
?.82E-16 
3.90F-10 
4.87P-10 
?.75F-10 
2.0910 
2.0 IF-10 
I .94F-10 
?.44F-IA 
3.51F.-I0 
3.24E-10

12067 
2.07E-1 0 
1.36F-10 
1.22E-1A 
4*7E-1l1 
7.RPE-11 
9*46E-1 I 
1.27E-1 0 
1 .63E-1 0 
9.20E-1 I 
6.74E- 11 
6.63E-1 1 
6.34E-1 I 
7.6SE-11 
1.44E-10 
1.54E-10

24135 40225 56315 
5.52F-11 2.685-11 1.72F-11 
3.SOF-11 1.68E-11 1*07E-11 
3.63F-11 1.53f-11 8.71F-12 
1.10F-11 5.20E-12 3.51E-12 
1,77F-1t 7.qE-12 5.13F-12 
2??F-11 1.04E-11 6.80E-12 

2.7AF-11 1*21E-11 7.61E-12 
3.55F-11 I*51E-11 9*30E-12 
1,99F-11 8.21E-12 4.8RF-12 
1.44F-11 6.17E-12 3.92F-12 
1.38F-11 5.57E-12 3.39E-12 
1.33F-fl' 5.51E-12 3,41E-12 

1.60F-11 6.51E-12 3.92E-12 
3.81F-14 1.5?E-11 8.55F-12 

4.44F-11 1.83E-11 1.03E-11 
-- . - - 11 1 Irec-1

DISPERSION FACTORS FrAP-DUANE ARNOLn

56315 
5.56E-09 
3.86E-09 
3.17F-09 
2.46F-09 
2.61E-09 
3. 18E-09 
3.09F-09 
3.94F-09 
2.67E-09 
2.32F-09 
2.04E-09 
1*86F-09 
1.63E-09 
2.61 E-09 
3.31E-09 
4.35E-09

56315 
3.75F-09 
2.65E-09 
1.96E-09 
1*99E-09 
2.17E-A9 
2.38E-69 
2.55E-09 
3.29E-09 
2.40E-0 
1.79E-0 
1.62E-09 
1.37F-09 
1.27F-A9 
1 *59F-09 
2.04F-09 
2.46F-Oq

72405 
4.06E-09 
2.94E-09 
2.33E-09 
1.84E-09 
1*95E-09 
2.37E-09 
2.29E-09 
2.93E-09 
1.99E-09 
1.70E-09 
1.49E-09 
1.35E-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.B3E-09 
2.39E-09 
1.76E-09 
1.27E-09 
1.15E-09 
9.61E-10 
8.95E-10 
1.06E-09 
1*36E-09 
1*62E-09

72405 
1.14E-11 
7.14E-12 
5.41E-12 
2.53E*12 
3.64E-12 
4.64E-12 
S.32E-12 
6.43E-12 
3.41E-12 
2.72E-l? 
2.33E-12 
2.32E-12 
2.69E-I? 
5.22E-12 
6.32E-12 
AnAr-12



AT:S

I N 
PECTION 
5FCTOR.  
N 

NNr 

FNE 

E 
FSF 
SE 
55 

SSW 
Cw W 
WSW 

WNW 
NW' 
NNW

.... 45r 
1.74E-n6 
I .116F-n6 
7.A4E-n7 
7.44E-07 

1 .. ?RF-Af) 
9.70F-A7 
I .?7E.-06 

7.47F.-n7 
4.AE-07 

1.4 E-'67 
4.75F-A7 
7.46F-07 
9.54E-07 
1.77E-n6

RUN TYPE- DEPLFTEF x/o SEC/M3

2413 
2.04E-06 
5.OPF-07 
4*36P-07 
9.56F-07 
A.2AE-07 
5.22E-07 
6.60E-n7 
4.51E-07 
3.59E-07 
3. 76E-07 
4.83E-07 
4*24E-07 
5.85E-07 
8.04E-D7 
1.54E-06 
2.16E-06

3.Q*IF-n7 
3.91F-07 

3.QF-67 
4.11F-07 
3.4nE-A7 
?.6F-07 
2.A4'-07 
1 1 ,QF-A 7 
1.87F-07 
2.q7F-07 
1,o7E-07 
2.7AE-07 
4.71F-07 
A.93E-07 
9.IF-07

r,631 
5.93E-07 
3.27E-07 
2.9OE-07 
?.?9E-07 
2.35E-07 
1.Q1-07 
1.AlF-07 
1.17E-07 
1.A2E-07 
1.19F-07 
I .AF-07 
1.40E-07 
4.?7E-07 
2.76E-07 
3.QIF-07 
5.?9E-07

Table.,

VPNTI RUTLDING SPASON-ANNUAL REO-DX-4 3YR JI

DISTANCE (METERS)

. 11 

2.12IE-n6 .33E-07 

1.n?E-06 
8.77F-n7 
5.hO-07 
7.06E-07 
4.R4F-n7 
3.anE-07 
3.95E-07 
5.07F-07 
4.47E-07 
6.17F-07 
8.5;E-07 
I .62E-n6 
2.24F-06

DISTANCE (METERS) 

7240 12067 
6.15F-07 2.13E-07 
2.A6E-07 1.52E-A7 
7.14E-07 1.10E-n7 
1.60F-07 6.94E-AR 
1.57F-07 5.87E-n 
1.19--7 4,23E-08 
1.1II.-07 5.38E-68 
q.36F-AR 4.78E-nA 
9.50r-nA 4.69F-AA 
1.41F-A7 8.OQE-nA 
1.39P-07 1.34F-07 
1.23F-07 1.60E-n7 
2.98E-07 1.22E-07 
?.36F-07 1.01E-A7 
3.?3F-07 1.13E-n7 
3.75F-07 1960E-07

4n:)2 
9. 1oF-A7 
4.1?F-07 
3.0AF-07 
4.1 7r-q7 
4 pxr-47 
3.001P-7 
3.0 P-07 
2.?10A7 
I .AF-07 
I OAF-07 
P.72F-n7 
2.11F-07 
2.96r-A7 
5.10E7-07 
7.7PF-07 
9.34F-n7

24135 
5.31F-n8 
3. 8AF-A8 
2.76F-n8 
1.83F-08 
I .54F-8 
1.05F-n8 
1.35F-08 
1.22F-A8 
1.24E-AB 
2.07F-n8 
3.60F-n8 
4.34F-A8 
3.40F-n8 
2.49F-n8 
2.7AF-08 
3.AAF-n8

5631 . ?4O 
6.OE-A7 7,44F-n7 

3.dlE-07 3.OnF-07 
3.n2F-07 ?.?SF-07 
2.44F-07 i.73r-07 
2.67F-07 logIF-07 
?.1OE-07 1.41F-07 
1.74E-0.7 1.21E-7 
1.RE-07 q.27F-A 
1.10V-07 1.04F-07 
1.?6E-07 1.49F-07 
l.98F-07 1.4AF-A7 
1.SIE-07 1,32F-07 
4.A7F-07 3.29F.07 
2.9AF-07 ?.60E0 
4.16E-07 3o7?E-07 
5,49E-07 3.92F-07

12067 
3.1 7F-A7 
2.21E-A7 
I .75E-A7 

* A5E-OA 
7.4?E-nA 
6.1 8E-nA 
7.09E-OA 
6. 3EI-AR 
5.63E-MR 
1..09E-7 
1 .69E-n7.  
2.04E-A7 
1.46E-n7 
1,58E-A7 
1.77E-n7.  
2.68E-07

40229 56315 
2.29E-08 1*29E-0A 
1.65E-08 9.49E-n9 
1.16E-08 6.71F-n9 
7.92E-09 4.56E-09 
6.64E-09 3.81F-09 
4.43E-09 2.52F-09 
5.77E-09 .3.28F-09 
5.21E-09 2.96E-09 
5.44E-09 3.15E-09 
8*89E-09 5.08F-09 
1.57E-08 9.07E-09 
1.89E-08 1.10E-Ana 
1.51E-08 8.78F-09 
1.04E-08 S.97E-09 
1.17E-08 6.67E-09 
1.62E-08 9.30F-09

24135 
9.29F-n8 
6.62F-08 
5.2?F-MA 
?.73F-08 
2.P3F-n8 
1.80F-A 
2.06F-nA 
1.84F-n8 
I .68F-08 
3.23F-08 
5.21F-nA 
6.40F-n8 
4.62F.-)8 
4,61E-08 
5. 16F-R 
7.77F-08

RUN TYPE- DEPOSITION 0/0 M-2

2413 
7.50E-09 
4.30F-09 
3.11E-04 
2.55E-09 
3.43F-09 
4.*AE-09 
5.70E-04 
5.93E-09 
3.40E-09 
2.69E-09 
3.22E-09 
2.73E-09 
3.07F-09 
4.78E-09 
4.49E-09

4n? 
2.0 3r-09 
1.277-09 
AR.AF-10 
7.03F-10 
1.AF-09 
1.wr-n9 

1.5PP-09 
1,79r*09 
1.ro1 P-09 

9.r0PP-10 
A.16 -10 
8.93F-10 
1.4AF-09 
1 .?3F-09

c;631 
9.R7E-1f 
6.0OE-li 
4.'2E-10 
3.51E-In 
5.PAF-In 
6.q9E-10 
7.13F-1A 
AA4E-In 
4*f9E-In 
3.73E*1n 
4.5qE-In 
3.783-1l 

.5.10E-10 
6.12E-10 
5.94E-I

DISTANCE (METERS)

7240.  
q.QF-1I0 
4.12F-10 
P.89F- 10 
2.30F-1 0 
3.3R-1o 
4.13F-10 
4.24F-10 
4.85Fl A 
2.8SF-10 
?.29F-I A 
2.76F-1A 
?.27F-10 
3.47F-10 
4.31F-I n 
4.72F-10

1?067 
4,OSE- 10 
2.32F-1 0 
1.60E-10 
1 .OAF-lO 

1 .30E-1 0 
1.62E-10 
2.13E-10 
2.2OE-1 0 
1 .8E-10 
I .43E-10 

1,63E-10 
1*31E-10 
1*40E-10 
I.93E-10 
2.05F-10

24135.  
A.71 F-1 I 
5.04F-1 1 
3.33F-1 1 
2.53F-1 1 
3.11F*1 I 
3.4KF- 1 
4.91F-1 1 
5.011-1 I 
3.53F-l 1 
3.36F- 1 
4.04E-1 1 
3.14E-11 
3.58F-1 I 
4.031'-)11 
4.2QEll I 
I see 1s

4022r 
3.22E-1 

_ _1.86E-11 

1 .23E-1 I 
9.51E-12 
1I.17E-11 
1.2RE-11 
1.R4E-1 I 
1.89E-1 I 
*1.36E-.1 
I*25E-l1 
1.52E-1 
S1.E-11 
1*35E- 1 
I.48E- I 
.58E-11 
-;r.11 I

56315 
1.64F-11 
9.47E-12 
6.22F-12 
4.92F-12 
6.ORE-12 
6.S2F- 12 
9.57E-1 2 
9*84E-1 2 
7.24F-12 
6.45F-12 
7.8AE-12 
6.07E-12 

. 7*08E-12 
7.53E-12 
8.02E-12 
1.14F-11

ISPFPSInN FACTORS FOR-DUANE ARNnLD 

PJN TYPE- X/O SEC/"I

4025 
4.66E-08 
3.34E-08 
2.62E-0A 
1.40E-Ag 
1.14E-08 
8.9RE-09 
1.03E-08 
9.27E-09 
9.57E-09 
1.63E-08 
2.6RE-08 
3.31E-08 
2,42E-08 
?*30E-08 
2.57E-08 
3,87E-08

56315 
3.07E-08 
2.21E-08 
1.74F-0A 
9*28F-09 
7*54F-09 
5.87E-09 
6.73E-n9 
6.04F-09 
5.6lF-09 
1.08F-08 
1.78F-08 
2.21E-08 
1.62E-09 
1*51E-08 
1.69E-08 
2.54F-08

ON
TN 

PECTI 
SPCT( 

N 

NN 
NE 

ENF 
E 

FSF 
rs E 

SSE 
S 
S SW 

cV 
wSW 

W , 

NW 
NNW

R4 5S r 
1.f'2F-16 
1.OAF-A6 
7.36F-O7 
;. 12EF-07 
I,?(nE-Of' 

1.17F-n6 
S.PAF-06 

6.AAE-07 
4.ASF-07 
3.77E-07 
i.16F-07 
4,43E-07 
6.89E-07 
A.99E-07 
1.67E-06

TN 
PFCTION 
SECTOR 

N 

NE 

ENF 
E 

ESE 
'E 
SSF* 

S 
5 CW SSw 

SW 
W SW 
.w 
WNW 
NW

49c 
6,09E-08 
4.52E-nA 
.AF-0A 
P. ) 5F-nA 
4 .1;F-nA 
3.47F-nA 
4.79F-nA 
I.17F-nl 
21 AlE-0A 
1.76F-AR 
1.q7F-nR 

1.716E-0A 
2.78F-A8 
3. 14E-oA

72405 
1 .01E-I 1 
5.84E-12 
3.96E-12 
3.01E-12 
3.72E-12 
4.03E-12 
S.P8E-12 
6.06E-12 
4.41E-12 
3.94E-12 
4.77E-12 
3.69E-12 
4.28E-12 
4.67E-12 
4.97E-12 
7.09E-12

72405 
2.25E-08 
1.63E-08 
1.28F-08 
6.95E-09 
5.54E-09 
4.27E-09 
4.87E-09 
4.37E-09 
4.08E-09 
7.91E-09 
1.32E-O8 
1.64E-08 
1.20E-08 
1 .-1 E-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 
6.1 OE-09


