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This Manual describes acceptable methods of calculating radioactivity concentrations
in the environment and the potential resultant doses+ offsite"+ that are associated
with liquid and gaseous effluents from the Turkey Point Nuclear Plant. The
radioactivity concentrations and dose estimates are used to demonstrate compliance
with 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 I, and 00 CFR 190. Only the dose attributable to the
Turkey Point Units 3 and 0 is considered in demonstrating compliance with 00 CFR 190
since no other nuclear facility exists within 50 miles of the Plant.

Monthly calculations are made to guide the management of station effluents and to
verify that potential radioactivity concentrations and doses offsite satisfy the
Technical Specifications. The receptor is described such that the exposure of any
resident near the plant is unlikely to be underestimated. Even 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 when
calculating the concentration or dose.

Monthly calculations made to assure that air dose and dose commitment specifications
are not exceeded are based on atmospheric dispersion and deposition of gaseous
effluents derived from reference meteorological conditions.+++ 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.

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 Plant is unlikely to be
undet estimated.

+ Dose is commonly used to mean personal dose equivalent commitment.
«+ Offsite means outside the exclusion area.

+++ Reference meteorological conditions are annual averaged conditions during years 1976
and 1977.
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2.1 Radioactivi Concentration In Li id Waste

The concentration of radionuclides in liquid waste is determined by sampling and
analysis in accor dance with Table 3.9-1 of the Technical Specifications. When a
radionuclide concentration is below the lower limit of detection (LLD) for the
analysis, it is not reported as being present in the sample.

2.2 Radioactivi Concentration in Water at the Restricted Area Boundar

Technical Specification 3.9.1.a requires that the concentration of radioactive
material, other than noble gases, in liquid effluent released into an unrestricted
area not exceed the concentration specified in 10CFR Part 20, Appendix B,
Table 2, Column 2. A maximum concentration, 2 x 10 <pCi/ml, of noble gas in
aqueous releases into an unrestricted area applies separately since the potential
exposure route, immersion in water, differs from that upon which Part 20,
Appendix B is based.

Radioactive material in liquid effluent is diluted by condenser cooling water
from fossil units 1 and 2 and from nuclear units 3 and 0 in the condenser cooling
water mixing basin. Water in the basin flows into a closed cooling canal system
onsite. Liquid effluent does not actually leave the site in a surface discharge.
For the purpose of compliance with Technical Specification 3.9.1.a, the total
condenser cooling water flow from operating condenser cooling water pumps at
the four units is assumed for dilution and the restricted area boundary is assumed
to be at the end of the condenser cooling water mixing basin where water enters
the cooling canal system.

Some liquid effluents from both Units 3 and 0, discharge through a common
liquid radwaste release point. To assure that the effluents are within allowable
limits per reactor, the measured releases from the common release point are
apportioned to each unit on a ratio equal to the ratio of specific isotopic
concentrations in the primary coolant in the two reactors.

Sections 2.2.2 and 2.2.3 describe methods used to assess compliance with
Technical Specification 3.9.1.a. Effluent monitor alarm/trip setpoints are
computed on the same basis, as is .described in section 2.0. As long as an
alarm/trip setpoint is not exceeded, aqueous effluents are deemed to comply
with Technical Specification 3.9.1.a.

2.2.1 A ueous Concentration

The diluted concentration of radionuclide i in the condenser co'oling
water mixing basin outflow is estimated with the equation
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where:

Czi = concentration of radionuclide i in the water in the
~ condenser cooling water mixing basin outflow

(pCi/ml)

Ci = concentration of radionuclide i in liquid radwaste
released (pCi/ml)

Fl/F2 = dilution

Fl = flow in radioactive liquid discharge line (gal/min)+

F2 = total condenser cooling water flow (gal/min).+ Value
not greater than the rated total condenser cooling
water flow from operating condenser cooling water
pumps at the four units.

2.2.2 Batch Release

A sample of each batch of liquid radwaste is analyzed before release for
I-131 and other principal gamma emitters, or for total gross 8-y activity
concentration. With the activity concentration in a batch sample b
based on the total isotopic activity or gross 9-y activity, the fraction of
the unrestricted area MPC due to a batch release is estimated by

where:

Cb
FMPCb

3 x 10-8
(2)

F VlPCb = fraction of the unrestricted area MPC present in the
condenser cooling water mixing basin outflow due to
a batch release

Cb = Czi (PCi/ml)

3 x 10-3 = unrestricted area MPC for unidentified radionuclides
in water (pCi/ml)

'lternately, the fraction of the unrestricted area MPC can be derived
using the ratio of the individual isotopic concentrations and their related
MPCs. FMPCb is estimated with the equation

FMPCb = ~zx
MPCi

X

~

Eb (3)

+ Fl and F2 may have any suitable but identical units of flow (volume/time).
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where:

MPCI = activity concentration limit in water of radionuclide i
according to 10 CFR 20, Appendix 1, Table 2,
Column 2 (pCi/ml)

Eb =

Quarterly average of the fraction of MPC in the
batch tank due to I-131 and rinci al amma emitters
Quarterly average of the fraction of MPC in the
batch tank due to all radionuclides measured

Eb is an adjustment to account for radionuclides not
measured prior to release but measured in the
monthly and quarterly sample per Technical
Specification Table 3.9-1. The value of Eb has been
determined based on past operating data and is

Eb = 0.8

2.2.3 Continuous Release

Continuous aqueous dischar'ges are sampled and analyzed according to
the schedule in Technical Specifications Table 3.9-1. The fraction of the
unrestricted area MPC present in a continuously discharged radioactive
stream, F MPCc, is derived either from isotopic analyses or from gross
8-y analysis." With the activity concentration in a continuous
radioactive release stream based on the total isotopic or gross
activity alone, the fraction of the unrestricted area MPC due to a
continuous release is estimated with

where:

Cc
FMPCc

3 x 10-8

FMPCc = fraction of the unrestricted area MPC present in the
condenser cooling water mixing basin outflow due to
a continuous release

Cc = Czi (pCi/mD

Alternately, the fraction of the. unrestricted area MPC can be derived
using the ratio of the individual isotopic concentrations and their related
MPCs. 'FMPCc is estimated with the equation

FMPCc Cxi
—: Hc

MPCi
I.
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where:

Quarterly average fraction of MPC due to I-131 and
principal gamma emitters measured in weekly
sam les of continuous releases durin the uarter
Quarter y average fraction o M due to a
radionuclides measured in samples of continuous
releases

Ec is an adjustment to account for radionuclides not measured in weekly
samples of continuous releases but measured in the monthly and
quarterly composite samples per Technical Specifications Table 3.9-1.
The value of Ec has been determined based on past operating data and is

2.3 Cumulative Dose

Ec = 0.9

Technical Specification 3.9.1.b requires that the dose or dose commitment per
reactor to a member of the public due to radioactive material released in liquid
effluent to an unrestricted area shall be limited, during any calendar quarter, to
<1.5 mrem to the total body and to <5 mrem to any organ, and, during any
calendar year, to <3 mrem to the total body and <10 mrem to any organ.

Technical Specification 3.9.1.b.l requires the dose or dose commitment to a
member of the public due to radioactive material released in liquid effluent to
be calculated on a cumulative basis at least once per month. The condenser
cooling water basin and closed canal system which receives aqueous effluent is
entirely on FP and L property, without surface discharge offsite, and FP and L
does not permit members of the public to use the water. As a result, potential
exposure of a member of the public to radioactive material originating in
aqueous effluent is limited to irradiation of campers by canal shor eline deposits.

Technical Specification 3.9.1.b.l is satisfied by calculating the cumulative total
body dose to a person who may be irradiated by radionuclides deposited on the
cooling canal shoreline from radioactive liquid effluent. Compliance with the
organ dose limit is assured as long as the total body dose is below its limit.

The model that is used to evaluate doses due to radioactivity in liquid effluents
is

0 23 ~ + +shore 1 inc Qk ~ Flk
e

V ~iI.

wher e:

0 = total body dose due to irradiation by radionuclides on the
shoreline which originated in a liquid effluent release (mrem)

0.23 = units conversion constant =
1 Ci 60 min 3785 ml

106 pCi hr gal
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Al = transfer factor relating a unit aqueous concentration of .
radionuclide i (1Ci) to dose commitment rate to the total body
of an exposed person tabulated in, Appendix A
(m rem/Ci ~ min/gal)

Cik = the concentration of radionuclide 1 in the undiluted liquid
waste to be discharged that is represented by sample k
(pCi/ml) .

Flk = liquid waste discharge flow during release represented by
sample k (gal/min)

V = cooling canal effective volume; approximately 3.75 x 109
gallons

X. = effective decay constant (minute-1) for nuclide' (Xl + F3/V)
1

where: Xi = the radioactive decay constant

F3 = canal-ground water interchange flow,
approximately 2.25 x 105 gal/min

= period of time (hours) during which liquid waste represented by
sample k is discharged

Radionuclide concentrations (C;k) in effluent are measured.by the sampling and
analysis program specified in Technical Specification Table 3.9-1. Typically,
more than 90 percent of the potential irradiation from radionuclides deposited
along the shoreline is due to Mn-51, Co-58, Co-60, Cs-130, and Cs-137. Of these
radionuclides, Co-60 has the maximum dose transfer factor, Ai. Thus, for the
purpose of assessing compliance with Technical Specification 3.9.1.b.l, the
radioactive effluent source term may be either:

a) principal gamma emitters measured by the effluent sampling and analysis
program, or

b) Mn-50, Co-58, Co-60, Cs-130, and Cs-137 measured by the effluent sampling
and analysis program and other identified gamma emitters assumed to be Co-
60, or

c) all gamma emitters measured by the effluent sampling 'and analysis program
assumed to be Co-60.

2.0 Method'of Establishin Alarm and Tri Set ints

Technical 'pecification 3.9.l.c requires the radioactive liquid effluent
monitoring instrumentation channel to be operable with its alarm/trip setpoints
set to ensure the limit of Specification 3.9.l.a is not exceeded.

The alarm/trip setpoint for each liquid effluent radiation'monitor is derived from
the concentration limit provided in 10 CFR Part 20, Appendix 8, Table 2,
Column 2 applied in the condenser cooling water - mixing basin outflow.
Radiation monitoring and isolation points are located in the steam generator
blowdown lines, R-3-19, R-0-19, and the liquid waste disposal system line, R-18,
through which radioactive waste effluent is eventually discharged into the canal
basin. See Figure 2-1;

-6-
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The alarm setpoint for each liquid effluent monitor is based upon the
measurements of 'radioactivity in a batch of liquid to be released or in the
continuous aqueous discharge. Sample measurements are performed according to
Technical Specification Table 3.9-1.

2.0.1 Set int for a Batch Release

The liquid radwaste effluent line radiation monitor alarm setpoint for a
batch release is determined with the equation below or a method which
gives a lower setpoint value.

where:
S= —.g +BkgA

FMPCb
(7)

S = radiation monitor alarm setpoint (cpm)

A = laboratory counting rate (cpm/ml) or activity
concentration (pCi/mo of sample from batch tank

FMPCb = fraction of unrestricted area MPC present in the
condenser cooling water mixing basin outflow due to
a batch release; determined in section 2.2.2.

g = ratio of effluent radiation monitor counting rate to
laboratory counting rate or activity concentration in
a given batch sample (cpm per cpm/ml or cpm per
pCi/ml)

Bkg = background (cpm)

2.0.2 Set int for a Continuous Release

The liquid effluent line radiation monitor alarm setpoint, for a
continuous release, is determined with the equation below or by a
method which gives a lower setpoint value.

where:

S —' +BkgA
FMPCc

FMPCc = fraction of unrestricted area MPC present in the
'ondensercooling water mixing basin outflow due to =

a continuous release; determined in section 2.2.3.

Technical Specification 3.9.1.d requires that appropriate subsystems of the liquid
radwaste treatment system shall be used to reduce the radioactive materials in
liquid wastes prior to their discharge when the projected doses to unrestricted
areas due to liquid effluents, when averaged monthly, would exceed 0.06 mrem
to the total body or 0.2 mrem to any organ.

C6:1
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Technical Specification 3.9.1.d.l requires the doses, to unrestricted areas, due to
radioactive material released in liquid effluent to be projected at least once per
month unless the liquid radwaste treatment system is being used.

This requirement is satisfied by extrapolating the dose to date during the current
month to include the entire month. The dose to date is calculated as described
in section 2.3.

The dose is projected with the relation: ~

p 31 9
X

(9)

where:

P = the projected total body dose during the month (mrem)

31 = number of days in a calendar month (days)

X = number of days in current month to date represented by
available radioactive effluent sample (days)

D = dose to date during current month calculated according to
section 2.3 (mrem)

Alternatively, the monthly dose may be projected by computing the doses to the
total body and most exposed organ accumulated during the most recent month
and assuming the result represents. the projected doses for the current month.
The dose during. the preceeding month will be computed as described in section
2.3.
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3.1 Introduction

Units 3 and 0 discharge gaseous effluent through the plant vent, Unit 3 Spent
Fuel Pit vent and air ejector vents. These 'aseous effluent streams,
radioactivity monitoring points, and effluent discharge points are illustrated
schematically in Figure 3-1. When calculating atmospheric dispersion of gaseous
effluent, gaseous discharges from Units 3 and 0 are treated as a mixed mode
ground-level release from a single composite vent.

3.2 Radioactivi in Gaseous Effluent

For the purpose of estimating offsite radionuclide concentrations and radiation
doses, measured radionuclide concentrations in gaseous effluents from the Plant
are relied upon. Table 3.9-3 in the Technical Specifications identifies specific
radionuclides in gaseous discharges for which sampling and analysis is done.

In addition, the quantity of radioactive noble gas discharged during an interval of
time and not accounted for by the above samples may be determined by
integrating the release rate measurement of each effluent noble gas monitor
identified in Figure 3-1. The total measured radioactivity discharged via a stack
or vent during a counting interval is determined by the relation

N- ~ P
go

3.53 x 10 5 '
(10)

where:

Qj = total measured gaseous radioactivity release via a stack
or vent during counting interval j (pCi)

Nj = counts accumulated during counting interval j (counts)

F = discharge rate of gaseous effluent stream (ft3/min)

3.53 x 10"5 = conversion constant (ft3/cm3)

h = effluent noble gas monitor calibration or counting rate
response for noble gas gamma radiation,
~CITI
pCi/cm3

The distribution of radioactive noble gases in a gaseous effluent stream is
determined by gamma spectrum analysis of gas samples from that stream.
Results of previous analyses may be averaged to obtain a representative
distribution.

-10-
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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
recently available data or from Table 3-1.

If fi represents the fraction of radionuclide i in a given effluent stream, based on
the isotopic distribution of that stream, then the quantity of radionuclide i
released in a given gaseous effluent stream during counting interval j is
estimated by the relation

where:

Qx] =
Qg

'

Qij = quantity of radionuclide i released in a given gaseous effluent
stream during counting interval j (pCi)

fi = the fraction of radionuclide i released in a given effluent
stream

Some gaseous effluents from both Units 3 and 0, whose sources are identified in
Table 3-2, discharge in common through the Plant Vent. To assure that the
effluents are within allowable limits per reactor, the measured release from the
Plant Vent is apportioned to each unit on a ratio equal to the ratio of specific
isotopic concentrations in the primary coolant in the two reactors. Iodine and
'particulate release contributions will also be adjusted to account for specific
containment purge releases.

3.3 Dose Rate Due to Gaseous Effluent

Technical Specification 3.9.2.a provides that the dose rate due to radioactive
materials released in gaseous effluents from the site to areas at and beyond the
site boundary shall be limited to the following: <500 mrem/year to the total
body and <3000 mrem/year to the skin due to noble gases and <1500 mrem/year
to any organ due to I-131, I-133, tritium and for all radioactive materials in
particulate form with half-lives greater than 8 days.

3.3.1 Total Bod Dose Rate

The total body dose rate from radioactive noble gases may be calculated
at any location off-site by assuming a person is immersed in and
irradiated by a semi-infinite cloud of the noble gases. The dose rate may-
be calculated with the equation

(12)

where:

l0 = Oose rate to total body from noble gases (mrem/year)

C6:1
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X/Q =. atmospheric dispersion factor at the off-site location of
interest (sec/m>)

t = Averaging time of release, i.e., increment of time
during which Ql was released (year)

Qi = quantity of noble gas radionuclide i released during the
averaging time (pCi)

Pp| = factor converting time integrated concentration of
noble gas radionuclide i at ground-level, to total body
dos ep

mrem . See Reference Table 3-0
pCi ~ sec/m3

Since dose rate limits for airborne effluents apply everywhere off-site,
compliance is assessed and alarm setpoints determined at the site
boundary where the minimum atmospheric dispersion from the plant
(maximum X/Q) occurs. Ordinarily, that location is selected on the basis
of reference meteorology data in Appendix A. According to those data,
the minimum dispersion off-site occurs at the site boundary 1950 meters
SSE of the plant where X/Q = 5.8 x 10"7 sec/m3. Alternatively,
averaged meteorology data coincident with the period of release being
evaluated may be used.

3.3.2 Skin Dose Rate

The dose rate to skin from radioactive noble gases may be calculated at
any location off-site by assuming a person is immersed in and irradiated
by a semi-infinite cloud of the noble gases. The dose rate to skin may be
calculated with the equation

where:

X 1
D = —~-

Q t Qi 'Bi+0 ~ 56 Qi 'yii i (13)

D = dose rate to skin from radioactive noble gases
(mrem/year)

S81 = factor converting time integrated concentration of
noble gas radionuclide i at ground-level, to skin dose
from beta radiation',

mrem Reference Table 3-0
pCi ~ sec/m3

0.56 = 1.11 ~ 0.5 (mrern/mrad)

where: 1.11 = ratio of tissue dose equivalent to
air dose in a radiation field
(mrem/mrad)

0.5 = factor for shielding by a building

C6:1
-12-
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.
-

Ay~ = factor for converting time integrated concentration
of noble gas radionuclide I in a semi-infinite cloud, to
air dose from. its gamma radiation,

mrad listed in Table 3-3
pCl ~ sec/m3

Compliance with the limits on dose rate from noble gases is
demonstrated by establishing gaseous effluent monitor alarm setpoints
such that an alarm will occur at or before a dose rate limit for noble
gases is reached. If an alarm occurs when the monitor setpoint is at or
below its limit, compliance may be assessed by comparing the monitor
recor d with the setpoint (limit)calculated in accordance with section 3.6
or a more conservative method.

Since Xe-133 has comprised most of the effluent noble gas radioactivity
historically, alarm setpoints may be derived on the basis of Xe-133, an

~
historical spectrum dominated by Xe-133, or on a measured spectrum.
As long as Xe-133 is the dominant radioactive gas in airborne effluent,
the gamma dose rate to a person's body is expected to be a larger
fraction of the limit, 500 mrem/year, than is the beta plus gamma dose
rate to skin, 3000 mrem/yr. In that case, a gaseous effluent monitor
setpoint may be derived on the basis of gamma dose rate to a person'
body alone; such that an alarm occurs at or before the total body dose
rate off-site exceeds 500 mrem/year as given in Specification 3.9.2.a.

Since dose rate limits for airborne effluents apply everywhere off-site,
compliance is assessed and alarm setpoints determined at the site
boundary where the minimum atmospheric dispersion from the plant
(maximum X/Q) occurs. Ordinarily, that location is selected on the basis
of reference meteorology data in Appendix A. According to those data,
the minimum dispersion off-site occurs at the site boundary 1950 meters
SSE of the plant where X/Q = 5.8 x 10 7 sec/m3. Alternatively,
averaged meteorology data coincident with the period of release being
evaluated may be used.

3.3.3 H-3 I-131 I-133 and Particulate Dose Rate

The dose rate due to H-3, I-131, I-133, and radioactive material in
particulate form with a half-life of more than 3 days is calculated with
the equation

Xg
anp 3600.t- q L Qik Aanip

k i
(v)

where:

Danp = dose equivalent rate to body organ n (most exposed
organ) of a person in age group a (adult) exposed via
pathway p (inhalation) to radionuclide i identified in
analysis k of effluent air (mrem/year)

C6:1
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3600 = conversion constant (sec/hr)
r

t = period of time over which the effluent releases are
averaged (hr)

Xd/Q = atmospheric dispersion factor, adjusted for depletion
by deposition (sec/m3). (Alternatively X/Q,
unadjusted, may be used.)

Qik = quantity of radionuclide i released during time
increment t based on analysis k (pCi).

TAanip a factor relating the airborne concentration time
integral of radionuclide 1 to the dose equivalent to
organ n of a person'in age group a (adult) exposed via
pathway p (inhalation),
~mrem/ r; See Appendix A
pCi/m3

When the dose rate due to H-3, I-131, I-133, -and radionuclides in
particulate form is calculated for the purpose of assessing compliance
with Specification 3.9.2.a, a hypothetical adult located at the site
boundary where the minimum atmospheric dispersion from the plant
occurs is assumed as the receptor.

Ordinarily, the dose rate calculation willbe based on the maximum Xd/Q
(minimum dispersion) according to reference meteorology data in Table
3.7. The maximum Xd/Q at or beyond the site boundary which will be
used to calculate the dose rate is Xd/Q = 5.0 x 10 7 sec/m3. According
to those data, the minimum dispersion off-site occurs at the Site
Boundary 1950 meters SSE of the plant. That location is identified in
Figure 3-2. Alternatively, averaged meteorological dispersion data
coincident with the period of release may be used to evaluate the dose
rate.

Assuming exposure of an adult by inhalation is appropriate, because it is
also the basis of maximum permissible concentr ation (limits) for airborne
radionuclides in unrestricted areas as given in 10 CFR Part 20, Apperidix
B. These radionuclides in airborne effluents are measured according to
the sample and analysis schedule in Technical Soecification Table 3.9-3.
The averaging time of the measured releases used to evaluate
compliance will not exceed 98 days for Fe-55, Sr-89 and Sr-90 and will

. not exceed 35 days for the other radionuclides.

3.0 Dose - Noble Gases

Technical Specification 3.9.2.b requires that the air dose per reactor at and
beyond the site boundary due to noble gases released in gaseous effluents shall be
limited, during any calendar quarter, to <5 mrad for gamma radiation and <10
mrad for beta radiation and, during any calendar year, to <10 mrad for gamma
radiation.and <20 mrad for beta radiation.
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3.0.1 Noble Gas Gamma Radiation Dose

The gamma radiation dose to air offsite as a consequence of noble gas
discharged from each unit can be calculated with the equation

g .. ~ff .1 X A Wq-
0.8 Q j

(1S)

where:

Specification 3.9.2.b.l requires an evaluation be performed monthly to
verify that the accumulated air dose due to gamma radiation does not
exceed the limits as given in 3.0 above.

D> = noble-gas gamma dose to air due to a mixed-mode
release (mrad)

0.8 a conservatism factor which, in effect, increases the
estimated dose to compensate for variability in
radionuclide distribution

X/Q

jeff

atmospheric dispersion factor for a mixed-mode
discharge (sec/m>)

effective gamma air dose factor converting time-
integrated, ground-level, total activity concentration
of radioactive noble gas, to air dose due to gamma
radiation. This factor has been derived from noble
gas radionuclide distributions in routine operational
releases. Ref er to Appendix D for a detailed
explanation. The effective gamma air dose factor
derived is:

A = 1.4 x 10 5
gi ~ sec/m>

Qj total measured gaseous radioactivity released via a
stack or vent during counting interval j (ICi)

Specification 3.9.2.b.l is satisfied by calculating the noble gas gamma
radiation dose to air at the location identified in Figure 3-2. At that
location, 1950 meters SSE of the Plant, the reference atmospheric
dispersion factor to be used is X/Q = 5.8 x 10 7 sec/m3.

Alternately, Specification 3.9.2.b.l may be satisfied by calculating the
gamma dose to air with the equation

where:
D ~ X Qj 'i ' (Ie)

fl = the fraction of radionuclide i released in a given
effluent stream

C6:1
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A~ = factor converting time 'ntegrated, ground-level
concentration of noble gas radionuclide i to air dose
from gamma radiation, listed in Table 3-3;

mrad
pCi ~ sec/m3

3.0.2 Noble Gas Beta Radiation Dose

Technical Specification 3.9.2.b.l requires an evaluation be performed
monthly to verify that the accumulated air dose due to beta radiation
does not exceed the limits as given in 3.0 above.

The beta radiation dose to air offsite as a consequence of noble gas
discharged from each unit can be calculated with the equation

Dg = — jeff ~

Z Qj1 . X ~ A

0.8
J

where:

(17)

De = noble gas beta dose to air due to a mixed-mode
release (mrad)

0.8 = a conservatism factor which, in effect, increases the
estimated dose to compensate for variability in
radionuclide distribution

A8 effective beta air dose factor converting time-
integrated, ground-level, total activity concentration
of radioactive noble gas to air dose due to beta
radiation. This factor has been derived from noble
gas radionuclide distributions in routine operational
releases. Ref er to Appendix D for a detailed
explanation. The effective beta air dose factor
derived is:

Aa = 3.4 x 10 gi 'ec/m3

Specification 3.9.2.b.l is satisfied by calculating the noble gas beta
radiation dose to air at the location identified in Figure 3-2. At that
location, 1950 meters SSE of the Plant, the reference atmospheric
dispersion factor to be used is X/Q = 5.8 x 10-7 sec/m3.

Alternately, Specification 3.9.2.b.l may be satisfi'ed by calculating the
beta radiation dose to air with the equation

(18)

C6:1
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where:

A g 1
= factor converting time-integrated, ground-level

concentration of noble gas radionuclide 1 to air dose
from beta radiation, listed in Table 3-3;

mrad
pCi ~ sec/m3

3.5 Dose Due to Iodine Tritium and Particulates in Gaseous Effluents

Technical Specification 3.9.2.c requires that the dose per reactor to a member of
the public due to I-131, I-133, tritium, and particulates with half-lives greater
than 3 days in airborne effluents released to areas at or beyond the site boundary
shall not exceed 7.5 mrem to any organ during any calendar quarter and shall not
exceed 15 mrem to any organ during any calendar year.

3.5.1 Determinin the uanti of Iodin Tritium and Particulates

Radionuclides other than noble gases in gaseous effluents that are
measured by the radioactive gaseous waste sampling and analysis
program described in Technical Specification Table 3.9-3 are used as the
release term in dose calculations. Airborne releases are discharged
either via a stack above the top of the containment building or via other
vents and are treated as a mixed mode release from a single location.
Releases of steam from the blowdown flash tank concurrent with
primary to secondary leakage willalso result in the release of activity to
the atmosphere. „Using a blowdown sample analysis, it is assumed that
5% of the I-131 and I-133 and 33% of the tritium in the blowdown
stream become airborne with the remainder staying in the liquid phase.
For each of these release combinations, samples are analyzed weekly,
monthly, quarterly, or for each batch release according to Table 3.9-3.

Each sample provides a measure of the concentration of specific
radionuclides, C;, in gaseous effluent 'discharged at flow, F, during a
time increment ht. Thus, each release is quantified according to the
relation

Qzk z Czk i Fj ~ 6t j (19)

where:

Qik the quantity of radionuclide i released in a given
effluent stream based on analysis k (pCi)

C.k = concentration of radionuclide i in gaseous effluent
identified by analysis k (pCi/cc)

Fj = effluent stream discharge rate during time increment
htj(cc/sec)

btj = time increment j during which radionuclide i at
concentration.C;k is being discharged (sec)

-17-
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3.5.2 Calculatln the Dose Due to Iodin Tritium and Particulates

A person may be exposed directly to an airborne concentration of
radioactive material discharged in an effluent gaseous stream and
indirectly via pathways involving deposition of radioactive material onto
the ground. Dose estimates should account for the exposure via the
following pathways:

1) direct radiation from airborne radionuclides except noble gases

2) inhalation

3) direct radiation from ground plane deposition

0) fruits and vegetables

5) air-grass-cow-meat

6) air-grass-cow-milk

Of all these pathways, the air-grass-cow-milk pathway is by far the
controlling dose contributor. The radioiodines contribute essentially all
of the dose, by this pathway, with I-131 typically contributing greater
than 9596. The dose transfer factors for the radioiodines are much
greater than for any of the other radionuclides. The critical organ is the
infant's thyroid. For this reason, the potential critical organ dose via
airborne effluents can be estimated by determining an effective dose
transfer factor for the radioiodines based on the typical radioactive
effluent distribution, the air-grass-cow-milk pathway, and the infant
thyroid as the receptor. Then for conservatism the total cumulative
release of all radioiodines and particulates can be used along with the
effective dose transfer factor to determine a conservative estimate of
the infant thyroid dose.

Technical Specification 3.9.2.c.l, requires an evaluation be performed
monthly to verify that the accumulated total body or organ dose
commitment does not exceed the limit. Dose commitment due to iodines
and particulates may be calculated by using the following equation

DH ~ 3.17 x 10 D TG1>1 ~ Qik
0 ~ 8 Q

(20)

. where:

= the dose commitment to an infant's thyroid received
from exposure via the air-grass-cow-milk

pathway'nd

attributable to iodines identified in analysis k of
effluent air, (mrem)

3.17 x 10 8 = conversion constant (yr/sec)

0.8 = a conservatism factor which, in effect, increases the
estimated dose to compensate for variability in the
radionuclide distribution-

C6:1
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D/Q = relative deposition rate onto ground from a mixed
mode atmospheric release (m 2)

TG131 = factor converting ground deposition of radioiodines to
the dose commitment to an infant's thyroid exposed'i~ i- — —~i» .~/

pCi/(m2 - sec)

Qik = The quantity of radionuclide 1 released in a given
effluent stream based on analysis k (pCi)

Specification 3.9.2.c.l is satisfied by calculating the dose to a person
from iodine and particulates discharged as airborne effluents via the air-
grass-cow-milk pathway and is evaluated by assuming a cow on pasture
0.5 miles west of the plant. (There are no milch or meat animals within
5 miles.) At that location the reference atmospheric deposition factor is
D/Q = 5 x 10-10 m-2

When equation 20 is used to estimate the critical organ dose
commitment, the effective dose transfer factor is:

TC,, = 6.5 10»
gi/(m2 ~ sec)

The reference data from which TG131 was derived are summarized in
Table D-2 of Appendix D.

Alternately, the requirement of Specification 3.9.2.c. 1, to perform
monthly determinations of dose commitments due to radioiodine, tritium
and radioactive particulates in effluent air may be made by using
equations (21), (22), (23), and (20).

The dose commitment from exposure to airborne concentrations of
radioactive material other than noble gas from a release, Q;k, via the
inhalation and irradiation pathways is calculated with the equation

Xg
Ds~ = 3.17 x 10 ~ —~ gQig ~ TAa~ip

1 P

(21)

where:

Dank = the dose commitment to organ n of a person in age
group a due to radionuclides identified in analysis k
of an air effluent, (mrem)

3.17 x 10 g = conversion constant (yr/sec)

Xd/Q = atmospheric dispersion factor for a mixed mode
release, adjusted for depletion by deposition (sec/m3)

Q;k = The quantity of radionuclide i released in a given
effluent stream based on analysis k (pCi)

C6:1
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TAanip = a factor converting airborne concentr ation of
radionuclide i to dose commitment to organ n of a
person in age group a where exposure is directly to
airborne material via pathway p (inhalation, or
external exposure to the plume),~; See'Appendix A
pCi/m3

The dose to a person from iodine and particulates discharged as airborne
effluents via the inhalation and irradiation pathways is evaluated at the
nearest garden (with residence assumed) 3.6 miles west northwest of the
plant. At that location, the reference atmospheric dispersion factor
adjusted for depletion by deposition is Xd/Q = l x 10 7 sec/m3.

The dose commitment via exposure pathways involving radionuclide
deposition from the atmosphere onto vegetation or the ground is
calculated with the equation

D
Da~ ~ 3 ~ 1 7 x lo qjg <0a~p (22)

where:

0/Q = relative deposition rate onto ground from a mixed
mode atmospheric release (m 2)

TGanip factor converting ground deoosition of radionuclide i
to dose commitment to organ n of a person in age
group a where exposure is due to radioactive material
via pathway p (direct radiation from ground plane
deposition, fruits and vegetables, air-grass-cow-
meat, or air-grass-cow-milk),

;s *;*mrem/ r
pCi/(m2 ~ sec)

'he

dose to a person from iodine and particulates discharged as airborne
effluents via the air-grass-cow-milk pathway is evaluated by assuming a
cow on pasture=0.5 miles west of the plant. (There are no milch or meat
animals within 5 miles). At this location, the reference atmospheric
deposition factor is D/Q = 5 x 10-l0 m 2.

The concentration of tritium in v'egetation is a function of the airborne
concentration rather than the deposition. Thus the dose commitment
from airborne tritium via vegetation (fruit and vegetables), air-grass-
cow-milk, or air-grass-cow-meat pathways is calculated with the
equation

X
Dz~ ~ 3.17 x 10 ~ — ~ Qzg ~ TQ~> (23)

C6:l
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where:

X/Q = atmospheric dispersion factor for a mixed mode
release (sec/m3)

The dose to a person from tritium via the vegetation (fruit and
vegetables), air-grass-cow-milk, or air-grass-cow-meat pathways is
evaluated at the nearest garden (with residence assumed) 3.6 miles west
northwest of the plant. At that location, the reference atmospheric
dispersion factor is X/Q = I x 10-7 sec/m3.

The dose commitment via a given pathway as a result of measured
discharges from a release point is accumulated with

~aa (24)

where:

D~ = the dose commitment to organ n of a person in age
group a

k = the counting index; it may represent either

p, analysis of a grab sample
w, a weekly sample analysis
m, a monthly composite analysis, or
q, a quarterly composite analysis

3.6 Effluent Noble Gas Monitor Alarm Set int

Technical Specification 3.9.2.d requires the radioactive gaseous effluent
monitoring instrumentation channels to be operable with their alarm setpoints
set to ensure the limits of Specification 3.9.2.a are not exceeded.

Each radioactive noble gas effluent monitor setpoint is derived either on the
basis of total body dose equivalent rate or noble gas concentration, in the
unrestricted area beyond the exclusion area boundary. The setpoint derivations
assume that noble gas releases occur at ground-level.

For the purpose of deriving a setpoint, the distribution of radioactive noble gases
in an effluent stream may be determined in one of the following ways:

I. Pref erably, the radionuclide distribution is obtained by gamma
spectrum analysis of identifiable noble gases in effluent gas samples.
Results of analyses of one or more samples may be averaged to obtain
a representative spectrum.

2. In the event a representative distr ibution is unobtainable from
measurements by the radioactive gaseous waste sampling and analysis
program, it may be based upon a historical spectrum appearing in
Table 3-1.

3. Alternatively, the total activity concentration of radioactive noble
gases may be assumed to be Xe-133.
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3.6.1 Set int Based on Dose Rate

A noble gas effluent monitor setpoint, based on dose rate, is calculated
with the equation below or a method which gives a lower setpoint value.

h
S 1 ~ 06 8'

Pc;

g Ci DFi
+ Bkg

(25)

where:

S = The alarm setpoint (cpm)

1.06 = 500 mrem/yr 60 sec/min 35.37 ft3/m3 1 m3/106cm3

h = monitor response to activity concentration of effluent,
~cm
pCi/cm3

Ci = relative concentration of noble gas radionuclide i in
effluent at the point of monitoring (pCi/cm3)

f = flow of gaseous effluent stream, i.e., flow past the
monitor (ft3/min)

X/Q = atmospheric dispersion from point of ground-level or
split-wake release to the location of potential
exposure (sec/m3)

DFI = factor converting ground-level or split-wake release of
radionuclide i to the total body dose equivalent rate at
the location of potential exposure,

mrem
yr ~ pci/m3

Bkg = monitoring instrument background (cpm)

Each monitoring channel has a unique response, h, which is determined
by the instrument calibration.

Atmospheric dispersion depends upon the local atmospheric conditions.
For the purpose of calculating a radioactive noble gas effluent monitor
setpoint, the atmospheric dispersion factor, X/Q, will be based on
prevailing meteorological conditions or on reference meteorological
conditions. The minimum atmospheric dispersion off-site derived from
ref erence meteorological conditions at the site boundary is
5.8 x 10 7 sec/m3 at a location 1950 meters south southeast of the
Plant.

The applicable dose conversion factors, DFI, for deriving setpoints are in
Table 3-5.

C6:1
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3;6.2 Set int Based on Concentration

A noble gas effluent monitor setpoint, based on concentration, is
calculated with the equation below or a method which gives a lower
setpoint value.

where:

MPC h
47 ~ 10 f X Q

S = alarm setpoint (cpm)

(Z6)

MPC = unrestricted area maximum permissible concentration
for the effluent noble gas mixture. The MPC for noble
gas is calculated from the distribution of noble gases
in the release with the equation

0x —.

where:

Cl = relative concentration of noble gas
radionuclide i . in a gaseous release
(pci/cm3)

MPCj 10 CFR Part 20'ppendix By Table 2y
Column 1 value

h = effluent noble gas monitor counting rate
response or calibration for hoble gas,

cpm
pCi/cm3

4.7x 10" = conversion constant 1 m3 x 1 min
35.37 ft3 60 sec

f = discharge rate of gaseous effluent
(ft3/min)

X/Q = atmospheric dispersion from release
point to unrestricted area (sec/m3)

Bkg = monitoring instrument background (cpm)

The value of atmospheric dispersion used to derive a setpoint based on
concentration is the reference atmospheric dispersion value from the
discharge point to the location of maximum potential exposure off-site.
The applicable value is 5.8 x 10 7 sec/m3 at a location 1950 meters
south southeast of the Plant.

In the event the distribution of radioactiv'e noble gases is based on a
computed distribution appearing in Table 3-1 or on Xe-133 alone, the
MPC for the noble gas is 3 x 10-7 pCi/cm3.

C6:1
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3.7 Pro'ected Dose for Gaseous Effluents

Technical Specification 3.9.2.e requires that the gas decay tank system shall be
used to reduce radioactive materials in gaseous waste prior to their discharge if
the projected gaseous effluent dose per reactor due to gaseous effluent releases
to areas at and beyond the site boundary when averaged over a month exceeds
0.2 mrad for gamma radiation and 0.0 mrad for beta radiation, and the
ventilation exhaust treatment system shall be used to reduce radioactive
materials in gaseous waste prior to their discharge if the projected gaseous
effluent dose per reactor due to gaseous effluent releases to areas at and beyond-
the site boundary when averaged over, a month exceeds 0.3 mrem to any organ.

Technical Specification 3.9.2.e.l requires the doses, to areas at and beyond the
site boundary, due to radioactive material released in gaseous effluent to be
projected at least once per month.

This requirement is satisfied by extrapolating the dose to date during the current
month to include the entire month. The dose to date is calculated as described
in sections 3.0.1, 3.0.2, and 3.5.2.

The dose is projected with the relation:

where:

P = the projected dose during the month (mrem)

31 = number of days in a calendar month (days)

X = number of days in current month to date represented by
available radioactive effluent sample (days)

D = dose to date during current month calculated according to
sections 3.0.1, 3.0.2, and 3.5.2 (mrem)

Alternatively, the monthly dose may be projected by computing the dose
accumulated during the most recent month and assuming the result represents
the projected dose for the current, month. The dose during the preceeding month
willbe computed as described in sections 3.0.1, 3.1.2, and 3.5.2.
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OFFSITE DOSE CALCULATIONMANUAL
FOR GASEOUS AND LIQUIDEFFLUENTt 0.0 Dose Commitment from Releases over Extended Time

0.1 Releases durin 12 Months

Technical Specification 3.9.2.h implements 00 CFR Part 190.102. It requires the
annual (calendar year) dose or dose commitment to any member of the public
from all uranium fuel cycle to be limited to less than or equal to 75 mrem to the
thyroid and 25 mrem to the total body or any other organ.

Fuel cycle sources or nuclear power reactors other than the Turkey Point Plant
itself do not measurably or significantly increase the radioactivity concentration
in the vicinity of the Plant; therefore, only radiation and radioactivity in the
environment attributable to the Plant itself are considered in the assessment of
compliance with 00 CFR Part 190.102.

In the event a dose calculated for the purpose of assessing compliance with
Specification 3.9.1.b, 3.9.2.b, or 3.9.2.c, exceeds 2 times the limit stated therein,
then a calculation should be made to determine whether any limit in
Specification 3.9.2.h has been exceeded. The calculation should be made on the
basis of radioactive effluents during the year to date and reference
meteorological data or averaged meteorological data during completed quarters
of the year to date.

0
Separately, an evaluation of doses due to effluents during the year is performed
annually and reported in the Semiannual Radioactive Effluent Release Report
'submitted within 60 days after the end of the year. This evaluation uses annual
averaged meteorological data concurrent with the annual gaseous releases to
evaluate atmospheric dispersion, deposition,and plume gamma exposure.

To assess compliance with Technical Specification 3.9.2.h, evaluations of dose
due to liquid and gaseous effluent are calculated as described by the equations
for:

1. total body dose due to liquid effluent via irradiation by radionuclides
deposited on cooling canal shoreline as in section 2.3

2. total body dose due to noble gas y as in section 3.0.1

3. skin dose due to noble gas B as in section 3.0.2

total body and maximally exposed organ doses due to gaseous effluents
other than noble gases~ as in section 3.5.2.

The doses are calculated on the basis of'liquid and gaseous effluents from the
Plant, sampled and analyzed in accord with Technical Specification Tables 3.9-1 .

and 3.9-3.

+ Radioactive I-131, 1-133, tritium, and radioactive material in particulate form having a
half-life greater than 8.0 days.

C6:1
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The receptor of the dose is described such that the dose to any resident near the
Plant is not likely to be underestimated. The receptor is selected on the basis of
the combination of applicable pathways of exposure to gaseous effluent
identified in the annual land use census and maximum ground level X/Q at the
residence. Conditions more conservative than appropriate for the maximally
exposed person may be assumed in the dose assessment.

Environmental pathway-to-dose transfer factors used in the dose calculations
appear in Appendix A.

0.2 Environmental Measurements

When assessing compliance with 00 CFR 190 or 10 CFR Part 50 Appendix I dose
limits, Radiological Environmental Monitoring Program results may be used to
indicate actual radioactivity levels in the environment attributable to the Turkey
Point Plant as an alternate to calculating the concentrations from radioactive
effluent measurements. The measured environmental activity levels may thus be
used to supplement the evaluation of doses to real persons for assessing
compliance with 00 CFR Part 190 or 10 CFR Part 50 Appendix I.

0.3 Dose to a Person from Noble Gases

Technical Specification 3.9.2.h requires the calculation of the annual (calendar
year) dose or dose commitment to a person off-site exposed to radioactive liquid
and gaseous effluents from the plant. 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 for calculating
these doses are presented in sections 0.3.1 and 0.3.2.

The amount of radioactive noble gas discharges is determined in the manner
described in section 3.2.

0.3.1 Gamma Dose to Total B

The gamma radiation dose to the whole body of a member of the public
as a consequence of noble gas released from the Plant is calculated with
the equation:

X
Dg Qi'Pgi

where:

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

Qi = quantity of radioactive noble gas i discharged in
gaseous effluent (pCi)

X/Q = meteorological dispersion factor (sec/m3)

C6:1
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P~ = factor converting time integrated, ground level
concentration of noble gas nuclide i to total body dose
from gamma radiation listed in Table 3-0,

mrem
pCi ~ sec/m3

When the total body dose due to gamma radiation from noble gas
required by Technical Specification 3.9.2.h is calculated, the most
exposed receptor is located 3.6 miles west northwest of the plant where
the reference meteorological dispersion factor, X/Q, is 1 x 10 sec/m3.

0.3.2 Dose to Skin

The radiation dose to the skin of a member of the public due to noble gas
released from the Plant may be calculated with the equation:

X
D gQi 'gi+0.56 Ai ' (29)

where:

D = dose to skin due to noble gases (mrem)

S g I = factor converting time integrated ground-level
concentration of noble gas to skin dose from beta
radiation listed in Table 3-0,

mrem
pCi . sec/m3

0.56 = 1.11 0.5(mrem/mrad)

where 1.11 = ratio of tissue dose equivalent to air
dose in a radiation field (mrem/mrad)

0.5 = factor for shielding by a building

A> = factor for converting time integrated, ground-level
concentration of noble gas radionuclide i to air dose
from its gamma radiation listed in Table 3-3,

mrad
pCi ~ sec/m3

When the skin beta dose due to noble gas required by Sp'ecification
3.9.2.h is calculated, the most exposed receptor is located 3.6 miles west
northwest of the Plant where the reference meteorological dispersion
factor, X/Q, is 1 x 10 sec/m3.

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.

C6:1
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APPENDIX A
PATli'MAY-DOSE TRANSFER FACTORS

Environmental pathway transfer factors, usage factors, and dose

commitment factors appropriate for each exposure pathways 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

1
recommended in NUREG-0133 for individual environmental pathways. In
the event a single, composite transfer factor is desired for a given
organ and age group, it can be obtained by summing the factors for
appropriate pathways. Appropriate transfer factors from Appendix A are
used in performing dose assessment calculations prescribed in the ODCH.

1J. Doetli, et ai., ada., 1978, ~Pre aration oE Raclioloiionl Hft'ioent
Technical~S~ccif ication." for Nuclear 1'ower Plants, NUREG-0133,
USNRC Office Nuclear Reactor Regulation.
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2 ~ ilE+04
5 '5Et06
1 ~ OSE < 06
5 ~ Oii F05
1 ~ 36E>05
1 ~ 10E<08
4 ~ 19E 105
3 ~ 55E < 09
0 ~

0 ~

0 ~

0 ~

5 '3E+06
1 '2E+09
3 '3E+08
2 ~ OSE ~05
4 '56+08
2 '2E+10
0 ~

8 ~ 54Et08
1 ~ 03F +0 7
2 '1E+04
6o33E+06
1 ~ ZZE~06
5 ~ 86E+08
1 e61E>05
le286 +05
5 '3EIQS
4 ~ ilE+09
0 ~

0 ~

0 ~

0 ~

4 ~ 65E < 06
1 ~ 35E+ 09
2 ~ 75F ~08
1 ~ 89E+ OS

3 '0E+OS
Z ~ 15E~10
0 ~

lo43EIQS
9 ~ 016+ 06
2 ~ 17E t 04
5 '5E+06
1 ~ OSE<06
5 ~ 01E+ 08
1 ~ 36'E > OS
io 10E F08

~ 19E>08
3 '56<09
0 ~

"h -; I C.'I I IICI/O!C RELEASE PATC OF EACH ISOTOPE IN ANO A. VALUE OF 1 FOR X/0 OEPLETEO X/0 ANO RELATIVE OEPOSITION





ot/zs/79

c«VIROttNENTAL PATHMAT OOSE CONVEkSION FACTOPS

PATNttav GROUNO PLANE OEPOSITIOtl

FOR GASEOUS OISCHAIKGES

AGE GPO?IP ACULT

tlUCL106 0 R G A N 0 0 S E F A C T 0 R S tSO ~ HETER-tlREH/YR PER UCI/SECt

Sk-123
cN-126
S9-124
69-125
T= 125H
T= 127H
TE 129N
I--130
I -131
I--13Zl--l33I--t 34
I--135
CS -134
CS-136
Cs -137
tta 1 «0
CE-141
Cc -144
PR 143
t!0 147

BOwE

0 ~

so 16Eiio
5 ~ 98E<08

3PE>09
1 ~ 55E>06
8 ~ 79E~05
3 'sE>cr
F 536>06
1 ~ 72E+07
ie25Ei06
2 'dE<06
4.50Etps
Z ~ 56E>06
6 '9E<09
to 49Eiob
1 03cq 10
1 ~ 686~08
1 ~ 37E4 Ol
to 136<08
0 ~

8 'dE<06

L IV Et<

0 ~

so 16E+ 10
5 '8E>08
2 30E<04
1.55e+06
S ~ l9 E+ 05
3.SSEtpr
5 '3E<06
1 72E+07
f ~ 25E>06
2 48E>06
4~50E>05
2 ~ 56E<06
6.99Ei09
fe49E+Od
1 ~ 03E+10
to ESEiob
to 37E+Ol
1 ~ 13c< 08
0 ~

S ~ 486+06

THYROIO

D ~

5 ~ 16E tip
5.98Eoob
2 '0E>09
1 ~ ssct06
s.r9Eios
3 ~ SSE40
5 '3E<06
1 ~ 72E+07
1 ~ Zsc<06
2 '8E~06
4 '0E~05
Z ~ 56E>06
6 '9E~09
1 ~ 49E>OS
io03Eito
1 ~ 6SE+OS
1 ~ 37E 407
1 ~ 13E Iod
0 ~

8 '8ct06

KIONEY

0 ~

so 16E >io
5 ~ 98E+08
2.30E i09
to 55E+06
8 '9E+05
3 '5e+Ol
so53E>06
ferZE>07
ie25E106
2 '8Et06
4+5DE+05
Z ~ 56E+06
6o99E+09
1 '9E>08
1 ~ 03E+10
io68E408
fo37E+Ol
fe 13E+OS
0 ~

8 ~ 48E ~06

LUNG

0 ~

se 1 6E+i0
5 '8E+08
2 '0E ~ 09
1 ~ 55E<06
ST 79E>05
3. SSEipr
5 '3E>06
1 ~ 72E+07
1 ~ 25E~O&
2 ~ 4SE ~06
4 'DE+05
2 '6E>06
6 '9E>09
1 ~ 49E >08
1 03E+10
1 ~ 68E<08
1 ~ 37E~07
1 ~ 13E+Od
0 ~

8 ~ 48E ~06

Gl LLI

0 ~

5 ~ i6E<to
5 '8E>08
2 '0E+09
tossE+06
8 ~ 79E<05
3 ~ 85Eior
5 '3E+06
1 ~ 72E+07
1 ~ 25E >C6
2 486+06
4 ~ SOE+05
2 '6E>06
6 '9e>09
1 ~ 49E+08
1.03E~tp
1 ~ 68E +08
1 ~ 37E+ 07
ioi3E>08
0 ~

8 ~ 48E~06

SKIN

1 o37E<06
5+76E>fo
6 ~ 90E+08
2 +592+09
2 '3E+06
9 '4c+05
4 '2E>07
6 'tE006
2.09e~or-
1+47E i06
3 ~ 01E >06
5 ~ 35E ~05
Z ~ 99E>06
8 ~ 15c+09
1 ~ 69E>08
1 ~ ZOE+10
1 ~ 90E+08
1 ~ 54E+07
1 ~ 31E<pd
0 ~

1 ~ OZE ~07

TOTAL OOOY

0 ~

sil6Et 10
5 '8E~OS
2+30E+09
1 ~ 5SE+06
8 ~ 79E~05
3ebsEior
5 '3E406
ie72E+Ol
te25E+06
2.48Ei06
4.50Etos
2 '6'E+06
6 '9E<09
1 ~ 49E~OS
1 03Etfo
te6SEiod
1 ~ 37E+07
tot3E+Od
0 ~

Si48c~06

i.as,~ OH 1 uCI/S:C CELFASE Rate CF EACH ISOTOPE IN a«O A VALUE OF 1. FOR X/0, OEPLETEO X/0 ANO RELATIVE OEPOSITION





01/25/'7'9

cttV IROHHEltTAL PATHMAY-OOSE CONVERSIOtl FACTORS

PATHHAY INHALATION

FOR GASEOUS OISCHARGES

AGE GROUP - ACULT

HUCL I Oi 0 R G A, tt 0 0 S E F A C T 0 R S (HREH/YR PEP UCI/CU+HETER)

H--- 3

r---1'-

-32
Cc --51
>tt 54
C=
CO--57
C0--58 =

ro--:o
ltI - 63
7:t --65
R8--86
SR--89
«--90
V---91
ZR--95
tt9--95
FU -1 03
tU 106
A4 11'3't
rO115«

GONE

0 ~

1 ~ QZE+0<
1', 32E+06
0 ~

) ~

1 18E~04
0 ~

0 ~

0 ~

4 '22~05
3 '4i+04
0 ~

3 049>05
9 926i07
4 ~ 62E>05
io 07E>05
1. 4164 04
1 ~ 53E >03
6)91E+04
1 ~ 08E+C4
0.

LIVEP.

1 '7E+03
3 '2E+03
7.72E+oc
0 ~

3 ~ '96 I+ 04
Z ~ 78E+07
6.92E+02
1 ~ 58E+03
1 ~ 15 E+04
3 1 4 Et 04
1 '3E+05
1 ~ 35E+ 05
0 ~

Qo

Q ~

3 '4Et04
7 ~ QZ6+ 03
0 ~

Qo

1 ~ 10E+ 04
1 ~ 97 E+ 05

THYRCIO

1 ~ 07E t03
3 ~ 42E 103
0 ~

5 ~ 95E 4 0 1

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

Q.
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

KIONEY

1 ~ 07 E+03
3 ~ 42E <03
0 ~

2 ~ 28E<01
9 '4E+03
0 ~

0 ~

0 ~

0 ~

0 ~ .

6 '0E+04
0 ~

0 ~

0 ~

0 ~

5 ~ 42E+04
7 '4E+03

' '3E+03
1 ~ 34E+05
1 ~ 97'E+04
1 58E+05

LUttG '

'7Ei03
Sic 2E+03
0 ~

io44E+04
1 ~ 40E+06
I ~ 0ZEi06
3 '0E~05
9 '8E~05
5 '8E+06
1 ~ 78E+05
8 ~ 72E+05
Qi
1 ~ 40E >06
9 '0E+06
1 ~ 70E ~06
1 ~ 78E+06
5 '6E>05
5 '6E~05
9 '4E+06
4 '4E~06
1 '1Et06

GI-LLI

1 ~ 07E+03
3 '2E+03
8 ~ 64E<04
3 '2E403
7 ~ 74Ei04
1 '8E~05
3 ~ 14E+04
1 ~ 06E+05
2 ~ 85E + 05
1 ~ 34E+04
5 '46+04

.1 ~ 66E+04
3 '0E+05
7 ~ 22cqo
3 85E+05
1 o 50E i05
I ~ 04E>05
ioiQE<05
9 ~ IZE4 05
3 ~ QZE<05
3 '4E+05

SKIN

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

TOTAL BODY

io07Et03
3+42Et03
5 ~ QZE>04
1 ~ QQE+02
6 '0E+03
1)06E>04
6@liE+ 02
2 '7Et03
1 ~ 48E+04
io 45E+04
4 '6E~04
5 '0f.+04
8 '2E+03
6 ~ 10E+06
1 ~ Z4E+04
2 '3Et04
4 ~ 21E> 03
6 '8E<02
8 ~ 72E>03
5 '4E+03
6 '6E>03

)'AS:0 Otl 1 UCI/5 C PELE ASE RATE OF EACH ISOTOPE IN ANO A VALUE OF 1 FOR X/0 ~ OEPLETEO X/0 ANO RELATIVE OEPOSITIOt(





l.VI .utitiitiTAL f ATHttAY COSE CUt(Vfhe Gtt FAI TOILS

P THt AY - lttHAt.ATION

FOR GAScOUS GISCHAhGES

AGE GROUP - AGULT

t.UC1 iOc OtlGAtl OOS F A C T 0 R S ltlREH/YR Pfk UCI/CU+HcTEF.)

S <-123
1'6

"0-12v
-"l-l25
Tc l25tl
I c 1 ziti
T: lidH
I--130
I- 1 ll
1--1'32
I -- l33I--l 3»
1--1S5
C 13v
CS -136
CS -137
OA-lao
Cc lvl
Cf lv4
P".- 1 3

trO -147

3Ct. E

Zo425+05
1.26E+66
3.12= t 04
o.e lf+04
3 '2ito3
1.2ef to4
'l.le=to3
„ ~ 5)ft03
2 'Zito4
1 16ct J3
8. 6»it 03
be 45ct02
2 '9ct03
3. 7sitC5
3. 91E t 04
4 ~ lof+ 05
3 '0ft04
1 ~ 99ft04
3.4 3Et06
9 ~ 36ct03
5m 27it03

L IVcn.

5 ~ 33Et03
3 ~ 34& t 04
5. 89E t 02
7.13ft02
1 58ct03
5 '2E+03

67c t03
1.34 it04
3.58it04
3 26Et03
1.49it04
1.73ct03
6 '9c>03
S ~ 4Sit05
1.46ct05
6 Zzfi05
4.90c+Oi
1 35ct04
1.43c+06
3 '5ct03
6.10it03

TIIYRCIO

ve53ft03
9.84c t03
7 '5itol
5 ~ 87i to 1

1 ~ 05E t03
3 '9ct03
3 '4it03
1 ~ 74ct06
1 ~ 19ft07
4.38Et05
2 '3E t06
2 '0ft05
9 '6c+05
0 ~

0 ~

0 ~

0 ~

oo
0 ~

0 ~

0 ~

KIONiY

0 ~

0.
0 ~

0 ~

1 ~ 24E+04
4 '8E+04
3 '6i+Ov
2 '9E+04
e.14E+o4
5o 196+03
2.60E +04
2.75E+03
1 ~ 11E+04
2 AR OSE+05

8 '6c+04
2 ~ 22E +05
1.67E+oi
6 26E+03
8 '8E+05
Ze16E 103
3 '6E+03

LUttG

2 ~ 30Etil6 '
'6ftoe

Zo 4Sct 06
2.20ft06
3 '4ft05
9 '0E +05
1 16E+06
0 ~

0 ~

0 ~

0 ~

0.
0 ~

9 '6Et04
1»20it04
7 ~ 53Et04
1 ~ 27ftoe
3 '2c+05
7 ~ 78E t06
Zeoif t05
2.21ft05

GI LLI

3.14E IO5
1.27Et05
4 ~ oef t05
1 ~ 01E t05
7 '6Et04
1 ~ 50ft05
3 ~ 83E ~05
lo69i+03
6 '8E+03
4 '6Et02
8 '2ft03
1 ~ Oictoo
5. 25E +03
1 ~ 04f+04
1 ~ 17f @04
ST 40ft03
2 ~ 18E+05
1 ~ Zilff05
S ~ 16E405
2 'oit05
1 '3Et05

SKIN

0 ~

0 ~

~ 0 ~

0 ~

0 ~

0 ~

0 ~

oo
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

TOTAL OOOY

7 ~ Sef <03
4 ~ SDE+04
1 ~ 24E+ 04
1.33ft04
4 '7ct02
1 ~ 57Et03
1 ~ 5$ E t03
5 '9ft03
2.05Eta4
1 ~ 16ct03
4 '4ft03
e. lef t oz
2 '8ct03
7 '9ft05
1 ~ 11 f+05
4 '9ft05
2 '7E+03
1 ~ 53Et03
1. 84Et05
4 '3ftoz
3 ~ 65E t 02

Ctt 1 UCI/'S .O'cLcASE rcATc CF EACH ISOTOPE IH AHO A VALUc OF 1 ~ FOR X/0 ~ OEPLETEO X/0 ANO icELATIVE OEPOSITION



Mt



01/25/79

cNVIROtlHENTAL'PATHNAY"COSE CONVERSIOlf FACTORS

- PATHMAY HEAT (CONTAtlINATEO FORAGE)

FOR GASEOUS OISCHAPGES

AGE GROUP - AOULT

NUCL Iac 0 R G A N 0 0 S.E F A C T 0 R S ISO ~ Hc TER HREH/YR PEF UCI/SEC)

3
r.---14
F---32
CR--51
HN--54
FE--59
CO--Sl
CO--cd
co —6)
tlI--63
ztt--es
FB--be
SR--$ 9
c>--90
Y - '9 l
79--95
t'0 ~5
FU 103
FU -1 ae
AG llCH
r0115H

BONE

.0 ~

3 ~ 3 3E ~05
4 '7E>09
0 ~

0 ~

2 ~ 67Ei 08
0 ~

0 ~

0 ~

1 ~ 89Ei09
3 ~ seciab
C ~

3 '3c~ab
1 '5E~IO
Io 14Eiae
3 ~ 78E+06
2 '36>06
1.06Eias
2 'SQE>09
6 '1E~06
0 ~

LIVER

4o 13Et02
6 67Ei04
2 ~ 93E 108
0 ~

9 ihciae
6. 33c q 08
5.64Eiae
I o 83E F07
7 '5E407
I ~ 31E i 0$
le 136+09
4 '9E>08
0 ~

0 ~

0 ~

1 ~ 6 7 6+ 06
I,ZSE+06
0 ~

0 ~

6 ~ 2 IE<06
I ~ 46E <06

THYROIO

4 ~ 13E>02
6 ~ 67E t04
0 ~

4 ~ 23E>03
0 ~

0 ~

a.
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

KIONEY

4+i3E +02
6e67Et04
0 ~

ioseE+03
2+73E+06.
0 ~

0 ~

0 ~

0 ~

0 ~

7 ~ 576>08
0 ~

0 ~

0 ~

0 ~

2 ~ 01E >06
1 ~ 27E +06
4 '6E<0$
si41E+09
I~ ZZE +07
IoieE+06

LUNG

4o13E ~02
6 '7Ei04
0 ~

9 ~ 3SE >03
0 ~

1 ~ 76Etab
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

G I-LLI

13c 102
6 '7E+04
5 '56>08
ie7$ Etae
2 'iEtal
2 '9E+09
1 ~ 43E+Od
3 '0E+0$
1 o41E>09
2 '3Et07
7+ 13E+0$
9 '4Et07
4 '4E+07
io45E+09
6 '6E+08
be30E+09
7 '5E+09
1 ~ 24E<ia
I + bit<1 1
2 '3E+09
6 ~ 15E<07

SKItt

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0. ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

TOTAL BOOY

4o 13E+02
eo 67Ei 04
iobiEiab
7 '7Et03
1 ~ 75E+06
2 ~ 41E ~08
9 '8E>06
4 '9E~07
IeeeEiab
6 '3c+07
5 ~ IZE+0$
2 ~ ZSE+Ob
8 '7E>06
3 '5E+09
3 '5Et04
8 '6E+05
so QZEtas
4 '96+07
3 '4E+0$
3 '9E>06
4 ~ 67E+04

~ AS 9 ru 1 UCI/ScC R LcASE RA c GF EACH ISCTOCE IN ANO A VALU. OF 1 FOR X/0 ~ OEPLETEO X/0 ANO RELATIVE OEPOSITIOt.

HOT E Thf IfttITS Fac r,- 14 ANO H 3 AFE (HRF'3/YR PER UCI/CU~ HETER)





ct VIrGr'HEIITAL FAT)ItAY-COSE COIIVE~S . FACTOSS

Pa I trha Y I'.cAT I CONTl tlIttaTEO FORAGc)

FOR GASEOUS OISCtraRGiS

aGC GROUP - aOULT

t:UC1 lOi 0 R G A tt O 0 S E F A C T 0 R S ISO ~ ltiTER HREH/Ytr Pc& UCI/SEC)

N-)23
Srr-) 26
EB-) Zv
cO )t5
T = IZSH
1= 12?H
T = )29rtI--l30I-- I 31I--) IZ
1--133
I--I )vI--l 35
CS -13»
C= -1'36
CS -137
ea-)40
C 141
Cc 1«4
PR-l«3
trO-1v7

dGtei

r) ~

1. S6i t 1 0

1 ~ 99ct Ol
6 '5itol
.3 '9Et08
1 ~ 1 36 ~ ij9
1, ivct39
2.38i-pe
).08ctp?
Oo

4 ~ 4)i 01
0 ~

S.eOc-02
6 ~ 58EtoS

18C'tpl
8 ~ 73Ft08
2 ~ 88ctol
1 ~ v)Et 04
1 ~ «6Et 06
2 ~ 13it04
1 o ?Zi t 0rr

LIVcf:
C

0 ~

3 '9ctOS
5 '5E t05
1.58cto?
1 ~ 30itoS
3 936+0$
4 ~ 29Et08
?o05E-06
1.55EtO?
0 ~

7 ~ 63c-01
0 ~

7.94i-02
1.5?Et09

6?E+07
1 19Et09
3. 63E+ 04
9.52E+03
6 ~ loct05
8 ~ 5?Et03
9.29E+03

THYRCIO

0 ~

1+OSEt05
4.50Etov
1 ~ 29ctol
1 ~ OSE toS
2 '6Et08
3.95Etpb
8 ~ 96E-04
5 '6it09
0 ~

1 4?ED 02
0 ~

0 ~

.0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

KID IIEY

0 ~

0 ~

0 ~

1.74itoS
1 ~ 46c+09
4.56ct09
4.79Et09
1.1OE-O5
2 ~ 65c +07
0 ~

lo 33itpp
0 ~

3 ~ 01E 02
5 'SEt0$
2 '0Et07
4 '6E tOS
1 23it04
4 ~ 41E t03
3 ~ 62C t05
4 ~ 94E+03
6 ~ 64E t03

LUNG

0 ~

e.4eE toe
1 ~ 54Etp?
2 '9Et09
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

9 '4E-03
1 ~ 6SE+0$
3 '6E+06
1 ~ 35E+08
Zop?Et04
0 ~

0 ~

0 ~

0 ~

GI LLI

pe
ee19Etu9
5 'ZitoS
3 ~ SOE+05l. 43i t09
5 o llit09
5 '6Et09
6 ~ OvE 06
4 '?E+06
0 ~

6 ~ ? lh 01
0 ~

1 ~ 86E 03
2.74Etpl
5 ~ 31E+06
2 ~ 3PE+07
6 ~ S?E+07
3 '3C+07
4 '3Et05
9 '4Etol
4 ~ 13E+07

SKIN

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0.
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

TOTAL BOOY

'0 ~

5 '3Et08
7 ~ 85E t06
1 ~ 05E t 07
4 ~ Sic t07
1 ~ 39ctoS

. 1 ~ 82Et08
2 ~ 7?E-06
8 '5Et06
0 ~

2 ~ 33E-01
0 ~

3 ~ 53E-02
1 ~ 28c+09
3 '6Etol
7 ~ 82CtOS
1 ~ 90Et06
1 ~ OSEt03
7. S3E+04
1 ~ 06ct03
Si?ect02

Ga:O ON 1 UCI/ScC R=LEASE RATE CF EACH ISOTOPE IN ANO A VALUE OF 1 FOR X/O ~ OcPLETCO X/0 ANO RCLATIVE OEPOSITION

rtCI - ftrc UNITS FOI'---14 aNO H----3 ARE (HFcH/YR PER UCI/CU.HETER)
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0}/25/79

CHVIRONHENtAL PATHHAY OOSE CollVERSION FACTORS

PATHWAY CQHS HILK tCONTAHINATEO FOPAGEl

FOR GASEOUS DISCHARGES

AGE GROUP ADULT

NUCL IOE 0 R G A N 0 0 S E F A C T 0 R S (SO ~ HETERaHREH/YR PER UCI/SEC)
a'e

:3CNE L IVEP. THYROIO
a aa aaaaaa\a a aa'a aaaaaaaa a aa aa aaa a a

GI LLI SKINLUNGKIDNEY TOTAL BOGY

H---
C- -14
P---32
CC,--5t
HN c4
FE a-59
CO a57
CO-a58
Co--bo
NI--63
TN -65
FQ -86
SR--S9
Si--olo
Y- 91
ZR--95
HO 95
RU-103
FU-}06
AG1}DH
EO}15H

0 ~

3 ~ 63coO5
1 ~ T}Eo10
0 ~

0 ~

~ 93coor
0 ~

0 ~

0 ~

6 '3E+09
1 ~ 37Eo09
0 ~

ie46Eo09
4 ~ TDEt10
8 ~ EDE+03
.3 'SEt04
8 'AEo04
ie02E+03
2 '4Eo04
5 '4Eo07
0 ~

9e73E+D2
le28cto'4
1 DTE+09
0 ~

8 ~ 4}Et06
7 ~ 06Et07
1 ~ ZSE+06
4 '2E+06
1 ~ 65Et07
4 '7Et08
4 '6Et09
Ze60E+09
0 ~

0 ~

0 ~

} 75Et04
4 ~ 59Et04
D ~

0 ~

5 '0E+07
ie25E+06

9 '3Et02
7 ~ ZSEtOto
0 ~

1 ~ 71Et04
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

De
0 ~

0 ~

0 ~

0 ~

9 ~ T3Etoz'
~ ZSEt04

0 ~

6 '2Et03
2e50Et06
0 ~

0 ~

0 ~

0 ~

Q ~

Ze92E+09
Qe
0 ~

0 ~

0 ~

1 ~ 75E t04
4 '5Et04
3 ~ 9}E t03
3 '5E+04
ie06E+08
9 '9Et05

9 ~ 73ctoz
7 ~ ZSE t0'4
0 ~

3 ~ SDE+04
~ 0 ~

1 ~ 96E t07
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

D ~

0 ~

0 ~
'0 ~

0 ~

0 ~

9el3Et 02
7 ~ ZSEt04
1e92E+09
le20E+06
2 '8EtDT
Z ~ 33E+08
3 '5Etol
9 '6EtDT
3 ~ OSEtob
9 '3Et07
Z ~ 75Et09
5 'ZEtbb
2 '3Etob
6 ~ 37E toh
4 ~ 73E t06
ie05Etob
2 '9Etob
1 ~ 19E+05
1 ~ 32Et06
2 ~ 20Et }0
5 '4E+07

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

D ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

9 ~ l3E+02
7 ~ ZSE+04
6 '2ct08
2 ''6E+04
1 ~ 61E t 06
Z.69Etor
2 '3Et06
1 ~ 06E+Dl

~ , 3 62Etbl
2e 26Etbb
1 ~ 9SE+09
}~ 21E t09
4e ilE+07
1 ~ 15Et }0
2 ~ 3}Et02
6 '5E+03
1 ~ SQE+04
4 'tE+DZ
Z ~ 58Et03
3 2}E+Dr

~ 98cto

cAS=O OH 1 UCI/S:C RELEASE RATE OF EACH ISOTOPE IN ANO A VALUE OF 1 ~ FOR X/0 ~ OFPLETEO X/0 AHO RELATIVE OEPQSITIQN

HCT:- - THE UNITS FCR C-aa14 AIIO H-aaa3 AFE (HPE'i/YR PER UCI/CU~ HETER)



0



0
cLV I GttttcW fAL FA TtlNY C<)Sc Cdt<VCASI ACTORS

).A-.t«tAY - C)N @ILK tCOttTAt:It)ATcO FORAGE)

FOA GASEOUS OISCHARGcS

AGE GROUP - ACULT

t:UCL fi)6 0 R G A H 0 0 S E F A C I 0 R S (SQ<t)cTER-'3&EH/Yf. PER UCI/SEC)

rit
12o

SO-1?4
SS 125
I"- 12'
T.- 127H
T= l29tl
I -130
I -131
3--132

-1 33

I -13»
I--135
CS -134
CS 136
CS -137
BA-)»0
Cc 1»1
Cc-144
PQ 143
t'0- 1 » l

60hc

0 ~

f+65= t09
2 ~ 5<)Eral
2 646<07
1 ~ b3i<07
4 ~ 636t 37
6 ~ GEE< Ol
4.27ct05
2.96Etab
1 ~ 676-01
4 ~ aac ~ 06
ru ~

1 ~ 40E~04
5 ~ 66E«)9
2 ~ elE tab
7 '9ct09
2 '9c<07
2.91E<uv
2 15c>06
1 ~ 59E< 02
1 16Et02

LIVE<

0 ~

3 ~ 27Et<)7
vo Slrta5
6-06Et05
5 ~ 91 Et06
1.63:i;7
2»2lE t Dl
1 ~ 26E>06

25c~ab
4li Gi

e.94c iae
0 ~

3 ~ 70E<04
f.356tia

* 1.03Et09
1 01E+10

38Et04
1 ~ 976+04
<).97Eia5
6.39Eial
1 '2Et02

'0

Tt)YRCIO

0 ~

9i56c tae
6 ~ 2»c tav
2 '9Et05
4.91 E tae
1.21Etal
2 '9ct07
f.elEtab
fo39Etfi
5 ~ bbctaf
1 ~ 33E<09
9'98E-10
4 ~ 84Etae
0 ~

0 ~"
Oo
0 ~

0 ~

0 ~

0 ~

0 ~

KIOttcY

a.
0 ~

0 ~

3 ~ 72C t06
6 63E<07
1 SSE+Cb
2 '3Etab
1 96Et06
7 ~ 27C +08
7 12E-Oi
1 ~ 21Et07
0 ~

5 '8E+04
v 4 ~ 36C tC9

5 '4E+OS
3 ~ 44E>09
1 ~ 15E>04
9o 13E t03
5 '2Er05
3 'Sc+Oi
6 77c<af

LUNG

0 ~

4 '7E+06
2 ~ OOEtal
2 '62>09
0 ~

0 ~

0 ~

a.
0 ~

0 ~

D ~

0 ~

7 ~ 58E-OZ
1 '5ct09
7 ~ 87ct07
f o 14E+09
io93E F04
0 ~

D ~

0 ~

<3<

GI-LLI

0 ~

f»096t u9
7 ~ 31E iab
2 ~ 29Eeab
6+50E+07
2 ~ 116+ ub
3 '46+08
1 ~ GSE+06
1 ~ fZE>08
8 ~ 396 02
6 ~ fDE~06
0 ~

4of4E404
2 ~ 36E iDS
1 ~ 17EtaS
ii95ctab
5 '0r.+07
7 '26+07
7 ~ 26E tDS
6+96E+05
5.28E ia5

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

D ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

SKIt< TOTAL BOOT

0 ~

4. 94E i07
1 ~ OZEt07
5 '3ct06
Zo ibEtae
5 '2ct06
9 '1Et06
4 '7Et05

,,2 '3ctab
1 ~ 59E-Oi
Zo 1Zc i06
0 ~

1.36E+04
1 ~ iDct fa
7 '3Etab
6 '2ct09
f< 78Etae
2 23Et03
1.15Et05
7 '96+00
7. 34E+00

A'. ) OH 1 UCI/SEC RCLcASc PATE OF EACH ISOTOPE IH ANO A VALUE OF 1 FOR )t/0 DEPLETED X/0 ANC RELATIVE OEPOSITIOH

.t<:I: - Tnc UHITS FOR C-"-lv At)0 H----3 ARE (HRCH/YR PCR UCI/CU.HETER)





oi/25/79

El'IVIROtt4EttTAL FATHtrAY-BOSE COtlV'EPSIOtl FACTORS

PATHHAY - FRESH ANO STOREO FRUITS ANO VEGETABLES

FOR GASEOUS DISCHARGES

AGE GROUP - ADULT

trUCL10'. 0 R G A N 0 0 S E' A C T 0 R S (SO ~ HcTER HREH/YR PER UCI/SECt

H 3
c
P---32
CR--51
Ptl 54
Fc 59
CO--57
C0--58
CD--EO
NI--63
TN--65
F9--Se
Si? --89
SR--90
Y---91
Lo--95
t'9 95
cU 103
AU -156
Aof fDH
00115 I

80ttE

Q ~

8 ~ 9TE»05
1,416>09
0 ~

0»
te ZTEtod
0 ~

0 ~

0 ~

f»04E>to
3e iSE<08
0 ~

"1 ~ DQE >10
6»DTE>tt
5» 14E toe
1.40Ei06
1.42E>05
4.84Ei06
1.93EiOS
i»06E>07
0 ~

LIVER

Z ~ deE+03
t.soEt05
S.81E+Or
0 ~

3»13E+Oh
3 ~ 01E+08
t»irE>07
3eQSE407
1.68E+08
7 '2E+QS

~i»01E>09
2» 20E+08
0»
0 ~

0 ~

5»DZE+05
7 '0E+04
0 ~

0 ~

9» fE>06
5» ilE>07

THYRGIB

2.866+03
i»SDE+05
0 ~

2 '8E+04
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0.
De
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

KIDNEY

2 '6E>03
1 ~ SDC >05
0 ~

f ~ 03E+04
9 'iE<07
Q ~

0 ~

0 ~

0 ~

0 ~

6 '5E<08
0 ~

0 ~

0 ~

0 ~

7 '1E+05
r.83E+04
1»86E+Q7
3 'ZE+DS
ie93E+07
4»tDE>DT

LUNG

Z ~ 86E+03
f »SDE i05
0 ~

6»19E+04
0 ~

8 '7E+07
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

GI LLI

Z ~ 86E403
f»SOE405
1 '8E+08
i» ilE >07
9 '8E408
9»95E<08
2 '7C~DS
6 '4E>08
3 ~ 14E+09
i» 50E+08
6 '5E+08
4 '4E<07
1 ~ 60E+09
1 e 61E+10
Z ~ 83E>09
f 9Zc<09
4 '9E<08
5 '66<08
ie 25E<to
4 ~ 01E 109
2 ~ 17E >09

0 ~

D ~

0 ~

0 ~

Q ~

0 ~

0 ~

0 ~

Oe
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

SKIN TOTAL OOOY

2 '6E<03
1 ~ SQE~05
5 '4E+07
4 '6E+04
5 '7E'07
1 ~ 15E > 08
t»95E+07
6e90Eior
3 '8E~OS
3 '9E<08
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3 ~ 74E i05
io33E<05
Sodof<04
9 '4ft04
9 ~ Zdf>05
3 'ZEt05
3 '4E405

SKIN

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

TOTAL OOOY

So48fio2
4 '3E~03
5oOZE+04
iooofi02
6 '0E+03
1 ~ 06E~04
6o liE+02
2 '4E+02
1 '5E+03
io 45E+04
4 '6ft04
5 '0E+04
1 '16+03
7 ~ 23E>05
1 '4E+03
2 '4ft03
4 '2E+OZ
7 '2E+01
1 ~ 066~03
5 '4E>03
6 '6E~03

~ASfn ON 1 Uri/"EC ~ELEASc RATE OF EACH ISOTOPE IH ANO A VALUE OF 1 ~ FOR X/0 ~ OEPLETEO X/0 ANO RELATIVE OEPOSITION





01/25/79

cNVIRCIIHENTAL FATHIIAY-DOSE COtIVERSIOtl FACTORS

PATHHAY IHHALATIOH

FOF GAScOUS OISCHAFGES

AGE GROUP TEEIIAGER-

NUCLIDE 0 R G A H 0 0 S E F A C T 0 R S (HREH/YR PEP. UCI/CU»HETERt

8 0 IIE LIVER THYRO!0 KIDNEY LUNG» GI-LLI SKIN TOTAL QOOY

EH- 1Z.3
SII-126
SD«124

0-175
Tf l25'I
T= IZTH
Tc 179H
I -- 1 30
I"-131
I--13ZI--l33
I- -134

«1 '%5

CS -134
CS 136
CS-137
pA»140
C 141
Cc-1~a
Pc-lo3
tiO«147

Z ~ 79E>04
1 ~ 266~06
3 ~ 12E <04
6» 61E i04
4 ~ OTE>02
1» 26E>04
1 ~ 19fq03
4 '8E+03
3 '7ft04
1 ~ 166 i 03
1 ~ 23E i04
6 '5E>02
2» 69E»03
4 '36+05
3 '1E+04
6 '2E<05
5 '05>03
2 ZTE~03
4 ~ 19E~05
9 '6f<03
5 27fi03

6 ~ 14 E+02
3 ~ 34E>04
5 '9E>02
7»13E+02
1 ~ 86E+02
5 ~ 62f >03
5 '4E>02
1 ~ 34f > 04
4 'ZEtQ4
3 '6E<03
Z»06fi04
1 ~ 73E+Q3
6»99E+03
i»iafioe
1 ~ 46E~05
8 '4f>05
4 '5E+00
1 5 2E t 03
1 ~ 74E~05
3 ~ 75E103
6 ~ 1 af >03

4 ~ 92E >02
9»84E F03
7 ~ 55E iai
5 ~ STE>ai
1» ilE+OZ
3 '9E >03

9oE+oz
1 »74E i06
1 ~ 39c gal
4 '$ E<05
3 '3E>06
Z ~ 30E~05
9 '6E>05
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

i»24f +04
4 ~ 5SE+04
3 '6E+04
2.09f i04
6.14E+O4
5 ~ 19E>03
2 ~ 6DE tD4
2 '5E t03
1» iif +04
2 '8E+05
S»56E+04
2 ~ 22E ID5
i»67 6 +01
6 '6E+03
ST 48E+05
2 ~ 16E 103
3 '6EP03

3 ~ 91E+06
9 36E<06
Z ~ 48E+06
2 '0E+06
5»36Et05
9 'DE+05
2 '3Et06
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

1 '4E>05
1 ~ 20E 104
1»18E>05
2 ~ DZEI 06
5 ~ 83ft05
1 ~ 38E>07
2 ~ 8 if>05
2 ~ 21E 105

3»13E<05
1 ~ ZTE105
4 '6E~05
1 ~ 01E >05l ~ 08'E+04
1 ~ 50E i05
3 '4E+05
7»69f >03
5 '6E+03
4 ~ 06ft02
1 ~ OOE+04
1 ~ 01E+00
5 '5E+03
8 '6E+03
1» ilf<04
7 ~ 68E+03
2.1ZE+04
1» i4E i05
8 '0E>05
2 ~ OOEI05
i»73E+05

0 ~

0 ~

0 ~

0 ~

0 ~

0»
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

a.
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

a.

9 ~ ZQE~OZ
4 ~ SOE<04
1 ~ 24E>04
1 ~ 33E<04
5» 53E>01
1» 57E>03
1 ~ 92c+02
5 '9E<03
2 ~ SZE >04
1» 16E+03
6 '4E>03
6» 16E+02
2 ~ 5SE >03
5 ~ 44E+05
1» 11,'E+ 05
3 '3E+05
3 '2E~QZ
1 ~ 74E>02
2 '4E+04
4 '3E~OZ
3 '5E<02

IIAS 0 0:I 1 UCI/SEC REL=ASE raTE OF EACH ISOTOPE IN AHO A VALUE OF 1 FOR X/0, DEPLETED X/0 AHO REI.ATIVE O.POSITION





at/25/7~

=ttV IRCttHEHTAL FATHttAY-OOSE COHVERSIOH FACTORS

PA Y HMAY HE 4T l CONT ABIttATEO FORAGE l

FOR GASEOUS OISCHARGES

AGE GPOUP TEEHAGEP.

ttuCLIOE O R G A N 0 0 S E F A C T.O R S tSOoHETER-NREH/YR PEP. UCI/SEC)

H

C --14
C -32
IVER

- 51
Nu 54
Fc-.-59
CJ--57
ca--58
CO--60
ttl--63
7H--65
PO--Se
c%--$ 9
SR--90
Y---91
7(--95
tt9- 95
PU 103
cU -106
A G 1 l 0't
C0115u

c30HE

0 ~

5 '3E+94
7 ~ 76E«09
0 ~

9 ~

1 ~ 5$ c«0$
9 ~

0 ~

0 ~

i. 12E«09
2 '16«08
9 ~

Zo66E«0$
toalE+10
9 '4E+05
2 '75«06
io5SE«06
8 '5'E«07
2.40E«09
3 '7'E«06
o ~

LIVER

1 93E«02
5 '3E+04
to736«9$
0 ~

5 ~ 42E«06
3 '4E«0$
3 '3E«06
io44E«07
5 ~ 73E+Ol
7 ~ 74E«07
6 '9E«08
2 '9E+08
a.
0 ~

0 ~

1 ~ Z4F+ 06
9 StE+05
0 ~

0 ~

3 '7E+06
8 '4E+05

THYROIO

1 ~ 93E+OZ
5 '3E «04
0 ~

2 '0E«03
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

Oo
0 ~

9 ~

0 ~

KIOttEY

2 '4E+02
3 '4E+04
0 ~

9 'ZE+02
1 ~ 61E+06
0 ~

0 ~

0 ~

0 ~

0 ~

4 '7E+OS
0 ~

0 ~

0 ~

a.
1 ~ 1SE+06
7 ~ 48c+05
Z ~ 40E+OS
3 '0E«09
loZIE+06
6 ~ 85E «05

LUNG

1 ~ 93E «02
5 '3E«04
0 ~

5 '5E«03
0 ~

io04E«08
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

2 '9E«08
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

GI LLI

1 ~ 93E+02
5 '3E+04
3 ~ 10E+08
1.05E«06
1 ~ 66E+Ol
t ~ 24E+09
S ~ 45E+Ol
1 ~ 94E «08
6 '7E+as
1 ~ 6tE«07
4 ~ 21E «08
5 '9E>07
2 '9E«07
1 ~ 02E«09
3 '9E«08
4 ~ ZOE«09
3 'SE«09
6 '8E«09
1 ~ 09E«11
1 ~ 50E«09
3 '3E«07

SKIN

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

Oo

0 ~

TOTAL OOOY

1 ~ 93'E «02
5 ~ 23=«04
1 ~ OlE«08
4 ~ 1SE«03
1 ~ 04E«06
1 ~ 42E+08
5, 54E«06
3 ~ ZlE «Ol
1 ~ 31E«08
3 ~ 74E «07
3 ~ 03&«08
1 ~ 35E«OS
lo64E«06
2 '9E«09
2 '9E«04
7 o 61E+ 05
5 '7E«05
3 ~ 60E«07
3 ~ 02E+08
2 ~ 1$E «06
2 '6E+04

-:AS=a Ou 1 UrI/SEC QELEASE PATE VF EACH ISOTOPE IN AHO A VALUE OF 1 ~ FOR X/Oo OEPLETEO X/0 ANO RELATIVE OEPOSITIOH

ttoi - THE UttITS Fac r.---l4 AHO H----3 AFT (NREN/YR PER UCI/CU ~ NETERt





0 1/25/79

cNVIRarrHENTAL PATHHAY-OOSE CONVERSION FACTORS

+ATHrrAY HFAT tcONTAHINATEO FCRAGEl

FOR GASEOUS OISCHA};GES

AGE GROUP TEENAGEP.

HUG L 10' R G A N 0 0 S E F A C T 0 R S lSO ~ HETER }tREH/YR PER UCI/SEC)

SN-123
SN-l26
SB-124

9 125
TE t25rt
TE 127H
I i 129'l
I--130
I--131
I--13Z
I--133
I--t'34
I 135
CS 134
CS -116
CS -137
RA-t~a
CE-141
Cc
P~ 143
NO-1'-7

AONE

Q ~

totafttai}tlficl
5 ~ 0 if~ 07
3 '3E~OS
6 '8E>08
9 '8f<08
1 41E-06
8 '4E+06
0 ~

3 ~ 69E-01
0.
5 ~ OSE-02
5 03E<08
6 '9E406
6 'ZE F 08
2 '7E+07
totZE}04
1 ~ ?86<06
t F 266}04
t-at'}04

L IvER

0 ~

Zo ibf+08
2 ~ Ztf<05
io 3iftal
t.asf+08
2 '46>OS
3 '3E+ 08
4 ~ 16E 06
toZtf+07
0 ~ =

6 ~ 26E Oi
0 ~

4 ~ 69E-02
1.2tf>09
2 ~ 76E+ Ql
9 ~ btf+08
2 '3c+04
7e51E+03

*5 '3E+05
5

'7E+03'}496+03

THYROIO

0 ~

6 ~ 38E ~07
2 ~ 84E 404
1 ~ OZE~07
8 '5E+07
1 ~ llf <08
3 '3E+08
5 '0E-04

~ 3 '8E >09
0 ~

1 14f F02
go
'0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

KIONEY

a.
.0 ~

0 ~

io03E+08
8 '3E+08
2 '9E+09
2 '3E>09
6 ~ 47E-06
1 ~ 56E <07
0 ~

7 ~ Sbf~ai
a.
iolSE 02
3}Oaf+08
to 54E >07
2 ~ 40E tab
7 ~ 28 6+03
2 ~ 6if+03
2 t4E+05
2 '2E+03
3 '2E<03

LuNr.

0 ~

3 ~ SZE+06
9}iif+06
to47E i09
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

5 '4E-03
ie47Eiab
2 ~ 11E ~06
1 '4E>08
1 ~ 95E+04
0 ~

0 ~

0 ~

0 ~

GI LLI

0 ~

3 '6E~09
3 '2E>08
2 '5E<08
8 '76>08
3 '5E409
3 'tf+09
3 '7E-06
2.28fiae
0 ~

4 ~ 55E 01
0 ~

1 ~ iaf 03
1 '0E+07
3}14E+06

,1 ~ 24f 107
9} 19E+06
Z ~ 03E+07
3 ~ OOE+Od
5 '2E+07
Z ~ 44E+07

SKIN

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~,
0 ~

0 ~

~ 0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

T0TAL 'rooY

0 ~

3} 14E+08
4 '4E+06
7m 60E+06
4 '2c~07
8 ~ Zbfial
1 '3itab
1 ~ 64E 06
7 ~ i9E~06
0 ~

1 ~ 93E 01
0 ~

2 ~ OSE-02
5 ~ 66f +08
1 ~ 99E+ Ol
3 '7E>08
t ~ 53E i 06
So6tf +02
6} 76E + 04
6 ~ 26E+ OZ

5. td'+02

cAS=O O.r 1 uCI/S'C RELEA.E RATE CF EACH ISGTOPE IN ANO A VALUE OF i. FOR X/O. OElLETEO X/O Arre RELATIVE OEPOSITIOH

'rat - TH.. UNITS Fac C - 14 ANO H-- 3 AKf lHPErr/YR PER UCI/CU HETERt



P



oi/25/79.

El)VIRONHENTAL PATHNAY-OOSE GottVEFSION FACTORS

PATH)tA Y CONS HILK (CONTAHINATcO FOPAGE)

FOR GASEOUS OISCHARGES

AGE GPOUP - TEEt)AGEP.

t'UCL IOE 0 R G A N ') 0 S E F A C T 0 R S tSO ~ HETER-tiREH/YR PER UGT/SEC)
»»'»»» '»'»»»»»»'»

H»»
C---) 4—
P"
CQ- 51
ru--54
f E c9
cv —57
CO--55
CO--60
ttI--E3
7N--65
PB 86
cP g9
SR--90
Y---9t
rg 95
HO 95
FI)-103
)U 106
AG110u
CO115H

DONE

0 ~

t»25Ei05
2.21E+)O
0 ~

0 ~

3 '«Etor
0 ~

0 ~

0 ~

8 ~ 666+09
1»lrE+09
Qo

2 'ocq09
296+10

1 5«E>04
4 ~ 78E+04
1 2«E>05
t»69Ei03
.3 '3E>0«
l»53E+07
0 ~

LIVER

9 ~ 93E+02
t »25E i 05
te38E+09
0 ~

t»09E+07
9112 6+07
ti65E+06
Se 10E+06
Z ~ 73E+ 07
6 ~ DZE+0$
5 '3E+09
3%35E+09
0»
0 ~

0 ~

Z ~ b«E+04
7 ~ 46E+ 04
0 ~

0 ~

6 ~ 97E 107
t ~ 6t E <06

THYROIO

93E~DZ
t»ZSEi05
0 ~

2 ~ ZtE~D«
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

O.
0 ~

0 ~

0 ~

0 ~

O.
0 ~

0 ~

KIONEY

t»26E+03
9»39E +04
Oe
8 ~ 15E 403
3» Z3E 406
0 ~

0 ~

0 ~

0 ~

0 ~

3» llE<09
0 ~

0 ~

0 ~

0 ~

2 '5E<04
5 ~ 87Eto«
5 '«E+03
5.09E+0« .
1 ~ 37c >OS
1 ~ 28E >06

LUNG

9 ~ 93E <02
t»25E ~05
0 ~

4 ~ 90E 104
0»
2 '3E+07
0 ~

oe
0 ~

0 ~

0 ~

0 ~

0 ~

3 ~ 38E >06
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

GI LLI

9 ~ 93E 402
1 ~ 25E >05
Z ~ «SEt09
9 '9E>06
3 '3E<07 .
3 'tE>06
4 ~ 19E~or
1 'oE+0$
3 '7Etob
1»26Etob
3 '5E+09
6 ~ 6f E <oh
3 '3E>06
1 ~ 76E >09
5 '3Et06
1» 15E <08
3 '5E<0$
1 ~ 32Et05
1 ~ 73E+06
2 ~ 64E <10
6»77Et ol

SKItt

0 ~

0 ~

0 ~

0 ~

D ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

D ~

0 ~

0 ~

0 ~

0»

TOTAL OOOY

9 '3Etoz
1 ~ 25E~05
8+5«E+08
3 '9E~04
2.07Eioe
3 ~ 47E107
2 ~ 75E >06
to $ 5E>07
6.23Ei07
2 ~ 9tE+06
Z ~ 55E~09
t+56E+09
6 '3E+07
2 ~ 05E+1 0
4» tzE+02
1 ~ 60E104
4 ~ ZiE+04
l»565+02
4» btE+03
4 ~ 1«E >07
5 '«E>04

AA 1 C t f UCI/SEC RFLEASi:RATC CF EACH ISOTOPE Itt ANO A VALUE OF 1 ~ FOR X/O DEPLETEO X/0 Atto RELATIVE O'EPOSITIOtt

ttCF TIIE Ut)ITS FOR C---1 4 ANO H- - 3 ARE tHRCH/YR' R UCI/GU ~ HETER)



P

'



it.VI~Ct;ttENTAL FATHHAY-0035 CotlVERSION FACTORS

t>A THltAY CONE tlILK (CCttTAHINATio FORAGE l

FOR GASEOUS OISCHAFGr

AroE GF CUP - TEENAGER ~

t~uCL Toi
r

0 F G A N 0 0 S c F A C T 0 R S (St) HETcR-HkEH/YR PER UCI/SEC)

'l-$ ?3
+N 12o
S0-12»
50-125
T= 125H
Ti 1?7H
Tc )291I--l 3Q
3--1 $ 1

I--1.$ 2I--l 33
I--13vI- 135
CS 134
cs -136
CS 137
BA-l»0
Cc-lvl
CE-1»4
PK-lv3
tlo 1 vl

0 ~

2 ~

3 ~

3 ~

o ~

1 ~

5 ~

5 ~

2 ~

lo
0 ~

1 ~

9 ~

3 ~

io
4 ~

5 ~

4 ~

2 ~

lo

ICtti

126i09
3 $ c>07
»5 t07
09ct07
622t07
13EiOS
5(Et05
12 <08
16E-01
33Et 06

Slit04
442i09
37Et08
28Ect(0
S4Et07
05it64
10it06
05c+02
v9ct02

LIVER

0 ~

4 ~ 2ic+07
6o29Et05
9 '8ct05
1 ~ 0 Oct Ol
2o (ii+07
4.(SEt07
1 ~ 63Et06
lo 24 cobb
5o76i 01
1.24Et07
0 ~

4 '76104
2 '8ct10
1 ~ .'33 Et 09
lo72Et10
5 '5E+04
3 '9E+04
1 ~ 68ct06
8.25cial
1 ~ 44E1 02

THYROIO

0 ~

1 ~ 2vc P07
8 ~ 05C tO»
5 '5E t05
S ~ 4l c ~06
1.59E+07
F 6(it07
2 '7E+08
2 ~ 09E ~11
7 ~ 59E >61
2 '6ct09
io29E-09
6 '4E<06
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0.
0 ~

KIONEY

0 ~

D.
0 ~

SOE tOo
8 '5E+07
2.43c+08
3 ~ 27E +08
2 '3it06
9 '8E~OS
9 ~ 19c 01
1 ~ 56C 107
0 ~

7.5SEt04
5 '3E tu9
7.4li tOS
4 ~ 43E <09
1 ~ 4SEt04
1 ~ 1SE+04
6 87E+05
4 '5ct01
ST 74E+Oi

LUtlG

0 ~

6 '3E+66
2 '9ct07
3 '3Et09
0 ~

0 ~

0.
0 ~

0 ~

0 ~

0 ~

0 ~

9 '9E 02
2 '6E+09
( ~ 02EtOS
2 '8E>09
3 '8E+04
0 ~

0 ~

0 ~

0 ~

GI-LLI

0 ~

1 ~ 4(c+09
9 '3Et08
2 95EtOS
8 '9E+07
3.02EtOS
3 '3Et08
1 ~ 40E>06
io37E+08
1 ~ OSE 01
9 '2Et06
0 ~

5 '4Et04
2 '3EtOS
1 ~ 51E>08
2 ~ 29Et08
9 ~ 16Et06
9 ~ 18E t 07
9 ~ 65EtOS
ST 98Et05
6 '2E405

SKIN

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

Oo
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

TOTAL BOOY

0 ~

6 ~ 37E+Ol
1 ~ 32E+ Ol
6.82Et06
3 '8E>06
7.45Et06
1 78Et07
6 ~ 4(Et05
4 ~ 31Etbb
2 ~ 05c 01
3 '3Et06
0 ~

1 ~ 756+04
1 ~ 06E410
9 'SE>08
6.04E>09
3 ~ 11E >06
3 ~ 89ci03
2 ~ llE4 05
1 ~ 02Etol
9 ~ 4SE+00

-"0'co ON 1 UCI/SCC RrLEASE RATC OF EACH ISOTOPE IN ANO A VALUE OF 1 ~ FOR X/a, OEPLETEO X/a ANO RELATIVE OEPOSITION
a

,
NGT= - 'THc utl ITS Foll C---14 ANO H----3 AISLE (HRctl/YK PER UCI/CU ~ HETER)



~ ~



Oi/25/79

ENVIROtlHENTAL PA THttAY-DOSE CONVEP SION FACTORS

PaTHMav - FRES~ aMO STORED FRUITS ANO VEGETABLES

FOR GASEOUS DISCHARGES

AGE GROUP TEEtlAGER

ttUCL IOE 0 R G A N 0 0 S E F A C T 0 R S lSO ~ H"TER-HPEtt/YR PER UCI/SEC)

H - 3
C
P---32
CR--51
Htl 5»
F. --59
CQ--57
CO"-58
lo--eo
tlI- 63
Tll--65
„n--se
S>--89
5<. -90
Y

79--95
tlB -95
t U-103
f;U-lve
no» 1 t DH

C0115l'GME

0 ~

Z ~ rtEt05
1 ~ 13 5 > 0't
0 ~

0 ~

i»34E<08
a ~

0 ~

0 ~

,1 ~ 18E i 10
3 '7E+08
Q ~

1 58E>to
9 '0E<tt
7,69c+06
1 ~ STE>06
1. 69E~05
6 '6E+06
3. 15c~os
1 195<07
0 ~

LIVER

Z 57Ei03
Z ~ 7 tE~05
7 ~ 06E>07
0 ~

3 '2E+08
3 'sE>08
1'»31E+07
4 '5E407
Z ~ 44E+OS
S»tsE+08

'.14E+09
i»94ctos
0 ~

0 ~

0 ~

7 '3E+05
1»azE+05
0 ~

0 ~

t»toE>07
5 41E<ar

THYROID

Z ~ 57E+03
2 'tE+05
0 ~

2 74E >04
Q ~

0 ~

0 ~

0 ~

Q ~

0 ~

0 ~

a-
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

a.

KIDNEY

3 ~ Z4E+03
2 '3E+05
0 ~

1 ~ DtE>04
1 ~ 05E+OS
0 ~

0 ~

0 ~

0 ~

0 ~

7 ~ 57E +08
0 ~

0 ~

0 ~

0 ~

7 '0E+05
8»DOE+04
1 ~ 93E +07
4 '0E >08
2 ~ ilE+Ol
4 '9E+07

LUNG

2 ~ 57E <03
2 ~ 71E 105
0 ~

6.OSE+O4
0 ~

S.saE+or
0 ~

0 ~

0 ~

0 ~

0 ~

a.
0 ~

3 ~ 36E 109
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~-

GI LLI

2 '7Et03
2 ~ riE~05
1 ~ 27c+08
1» 15E+Ol
1 ~ OSE~09
1 ~ 05E+09
3 '4E+08
6 ~ OZE>08
2 '3E+09
1 ~ TtE+08
7» 13E+ 08
3 ~ S3E+07
1 ~ 72E+09
2 '7E+10
2 '5E+09
1 ~ 86E+09
4 ~ 15E+ OS

5» 04E ios
1 ~ 43E+10
4 '0E+09
2 ~ ZSE+09

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~
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1 '8E>09
3 ~ 81E>09
7 ~ 01E+10
9 '4E408
2 ~ 29E+Ol

0.
0 ~

0 ~

Oo
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0.
0 ~

0 ~

0 ~

0 ~

0 ~

Q ~

0 ~

2. 33Ei02
9. 87E i 04.

6e73E+07
2 '4iq03
6+54E+05
do98E+07
3 '0E>06
5 ~ 10E>07
2 '3E+08
2 ~ 36E > 07
1 91EiOS
8 ~ 5OE +07
1 ~ 44E+Ol
Zo 6lE+09
4 '9E+04
ioZOEi06
8 ~ 41E+05
5+87E+07
5i 61E +08
1 ~ 38Ei06
1 ~ 74E> 04

tASEO CN 1 UCI/SEC ?ELEASE FATE CF EACH I CTOFE IN AND A VALUE OF 1 ~ FOR X/0 ~ DEPLETED X/0 AND kELATIVE DEPOSITION

tlUTE - TH: UtlITS FGF C- -14 AtlO H- --3 ARE (HREH/YR PER UCI/CU ~ NiTER)





01/25/79

ittVIROtlHENTAL PATHHAY"OOSE CONVERSION FACTORS

l?ATHuAY - HEAY (COttTAHIttATEO FORAGEl

FOR GASEOUS OISCHARGES

AGE GROUP, - CHILO

NUCL IOc 0 R G A N 0 0 S 5 F A C T 0 R S tSQ ~ HiTER-HREH/YR PcR UCI/SEC)

SN-123
SN-1Z6
Stt-124
50-125
TE 125tt
TE !27!S
Tc !Z9H
I--130
I--131
I--13Z
I--1.33
I --134
I--135
CS -134
CS -136
CS -1.'37
AA-140
Ci-141
CE--1 4
PR-1~3
t"9 t~l

!30t!E

0 ~

6 ~ 9ZE+09
le 4QE+06
7 ~ FEE>07
5 '9E+OS
4 '0EtOS
ioh4E+09
8 ~ STE-07
1 ~ 58c~07
0 ~

6 ~ 86E 01
0 ~

3 'ic-OZ
8 ~ 83E,+08
4 ~ 41E+06

275+09
~ ~ 37E+07
2 ~ 10E+04

~ 3qcy06
7 '6Eo03
6 '0Et03

LIVER

0 ~

1 37E<08
1 40Eo05
fo84Ei07
1 ~ 54 E<08
1 51Et08
5 ~ 12E+08
2 '3E-06
1 ~ 62E>07
0 ~

ST 47c-01
0 ~

2 ~ 96E-02
1 '9E<09
I ~ 74Ei07
1 '3E>09
3 ~ S4E>04
1 ~ 05E+04
7 46Ei05
3 ~ ZOE+03
3 '7Lt03

THYROIO

0 ~

4 'ZEtOT
1 ~ 79E ~04
1 ~ 90E t07
1 ~ Ebc+Od
1 ~ Z4E >Od
5 ~ STE>08
3 '4E 04
5 25E t09
0 ~

Z ~ 04E+02
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

KIONEY

0 ~

0 ~

0 ~

6 ~ 47E 107
5 '4E >08
1 ~ TOE>09
1 ~ TSE+09
4 ~ OSE-06
9 '6E>06
0 ~

4 ~ 97E-01
0 ~

1 ~ 12E OZ
1 ~ S9E+08
9 '9E+06
1 ~ 51E +OS
4o59E+03
io65E+03
1 ~ 35E +05
1 ~ S4E+03
2 ~ 4SE >03

LUNG

0 ~

2 ~ 41E+Oe
5 '4E+06
9 '6E+08
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

3 ~ 37E 03
1 ~ 65E+OS
1 '3E+06
1 ~ 44E>08
Z ~ Z9E<04
0 ~

0 ~

~ 0 ~

0 ~

GI-LLI

0 ~

2 '1E+09
Z ~ 10E+08
1 ~ 44E t 08
5 '9E+OS
2 '4E+09
2 21E <09
2 ~ 25E 06
I ~ 38E>06
0 ~

3 '3E-01
0 ~

6 ~ 92E 04
8 '4E+06
1 '8E>06
7 '0Et06
6 '3E+06
1, ~ 32i+07
1 ~ 94E+08
3 'SE+07
1. ~ 53E F07

SKIH

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

Oo
0 ~

0 ~

0 ~

0 ~

TOTAL BOOY

0 ~

1 '8E+08
2 '3E+06
1 AR OSE+07

To 59E+07
5. 61Ei 07
2 ~ S4'E+ 08
1 ~ 03E-06
1 ~ 22E+07
0 ~

3 '3E-01
0 ~

1 ~ 3ZE 02
3 ~ 16E+08
1 25E+07 '

~ S4E+OS
2 ~ 57Etoe
1 ~ 57E+03
foZTE~05
3 '5E>02
3 '7E+OZ

cASc9 0!t 1 UCI/SEC RELFASE FAYE CF EACH ISOTOPE IN ANO A VALUE OF 1 ~ FOR X/0 OEPLETEO X/0, AtlO RELATIVE OEPOSITION

!:Utf - THE Ut! ITS .FOR C--"14 AtlO H-- 3 ARE (HRE!l/YR FER UCI/CU~ NETERl





0
01/25/79

:NVIROtltlENTAL FATHMAY-DOSE GottVfr SION FACTORS

PATHHAY CONS HILK (GONTAt'INATED FORAGE)

FOR GASEOUS DISCHARGES

AGE GROUP - CHILD

t!UCLIDF 0 R G A tl 0 0 S E F A C T 0 R S (SQ ~ HETER-NPEtl/YR PER UCI/SEC!

9G!!f LIVER THYROIO KIDNEY LUNG G I-LLI SKIH TOTAL 800Y

H
C---14
P
CR--51
t'.N 54
Ff--c9
C0--57
rO--58
ro--40
t:I--63
7'l "-65
FO--86
SR -89
SR -'90
Y---91
ll--95
ND 95
RU-103
FU-106
AG 110'l
Co 115H

0 ~

3 '8'5
BZE>tO

0 ~

0 ~

5 ~ tlE+07
0 ~

0 ~

0 ~

.7 ~ 16c+09
1 '6c>09
0 ~

6 'ZE+09
to 13fot 1

3obOE+04
1 ~ 06E F05
2 '5ct05
3 '9f+03
9 '96>04
6 'tft07
0 ~

1 57E+03
3 ~ 08 Et 05
tot4E>09
0 ~

bo96fi06
lo52E+07
1 '6E+06
1 ~ ZSE>Cl
4 ~ ZZE407
4 '7E<08
4.65ft09
2 ~ 77C > 09
0 ~

0 ~

0 ~

4 '7E+04
1 ~ 18E+05
0 ~

0 ~

5 ~ 756+07
to33E t 06

t ~ 57c<03
3 ~ Obf<05
0 ~

tobZEt04
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

Oo
0 ~

0 ~

0 ~

0 ~

I ~

0 ~

0 ~

0 ~

0 ~

0 ~

1 '4ft03
7 '5E>04
Oo
6 '2E+03
2.67E+06
0 ~

0 ~

0 ~

0 ~

0 ~

3 ~ 1 1E 109
0 ~

0 ~

0 ~

0 ~

1 ~ 86E+04
4 '4E<04
4o 16E i03
4 ~ ZOE F04
1o13E >08
1 ~ 05E+06

1 ~ 57E<03
3 ~ 08Ei05
0 ~

4 '4E<04
0 ~

Zo09E+07
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~
'0

~

0 ~

0 ~

t. 57ct03
3 ~ Obf F05
2 ~ 05C i09
7 '6c>06
2 '4ct07
Z ~ 48E>08
3 '6ft07
7 'tf>07
2 '3E<08
1 ~ 04f +08
2 '3E>09
5 '5ii08
2 'bf<08
1 ~ 5ZE+09
5 '5E+06
7 ~ 68ft07
2 ~ 03ft08
1 '5E+05
1 ~ 46ft06
2 ~ 35C' 10
5 cbf<0

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

bo
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

1. 57E i03
3 ~ Obf F05
lo 05Et 08
3 '5E<04
toltft06
2 '6ft07
2 '7E<06
3 ~ 76E+07
1 ~ 27E+08
2 '0E+08
2 ~ 10E+09
1 ~ 29E+ 09
1 ~ 98f >08
2oblf t 10
1 ~ Otf 103
3 29E>04
8 '3Et04
1 ~ 61E + 03
t ~ tlft04

.3 ~ 42E<07
4 '4c+04

"AS=0 ON 1 UCI/S G RELCASE RATf OF EACH

NOT=. - TH= UtlITS FOR C .-14 A!IO H----3

)

ISOTOPE IN AND A VALUE OF 1 ~ FOR X/0, DEPLETED X/0 ANO RELATIVE DEPOSITION

AF.E lHF N/Y t PER UCI/CU ~ 'tfTEF.)





0
Oi/Z5/79

ctlVIROtlHENTAL FATHNAY-DOSE CONVERSION FACTORS

PATHWAY - CONS tl11.K tCONTAHIttATEO FORAGE)

FOR GASEOUS 01SCHARGES

AGE GROUP - CHILO

tlUCL 10c 0 R G A N 0 0 S E F A C T 0 R S (SoeHETER HREH/YR PER UCI/SEC)

Stl-1 Z3
SN 126
80-124
S8-125
TE l75H
TE 12TH
TE 129'l
1--130
1--131
1--132
I- 133
1--1'l4
1--135
CS -134
CS -1 36
CS -137
OA 140
Cf-141
C- 144
PR-1<3
NO 147

"CtlE

gel. 75E+ 09
2.75ce'07
3.13E 1 0 7
r.3sf~or
5 e 18E+Ol
2 lrf+08
4 'vf~05
1 ~ Zvf+09
l.rsf-o 1

1.78c<07
0 ~

1 ~ 49E>04
2 ~ irf> to
7 ~ rbf lob

= 3 ~ OSC+10
1 1 if+08
1.24fi05
l.oofior
1 ~ 695+OZ
1 ~ 23Cioz

LIVER

0 ~

3evSEtor
5 '96405
1.41E i 06
Zeoofior
1 ~ Tbf tor
7 ~ 73EIOT
1 ~ 35E i 06
1 ~ 2TE i09
4 ~ 76E Oi
Z.ZOE>or
0 ~
'3 ~ 94 6+04
I~ 65E+10
let DE+09
Z.9SEiiO
ieozfi05
6 ~ ZZE+04
3et4E+06
6.8OE+Ot
le 19E i 02

THYROIO

~ 0 ~

teotf ior
6 '4E<04
1 ~ idf+ 06
2 ~ OTE <07
1 ~ 46E<07
8 85fiori. 71 fiOb

,4.12E itt
6 '6E<ot
5 '0E>09
1 ~ 06E 09
5e15E 106
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

KIDNEY

0 ~

0 ~

0 ~

3 '6E+06
7 ~ 05ftor
2 ~ OOE+OS
Z TOE+08
2 '9E>06
7 ~ 74E ios
le5SE 01
1 e29E+Dl
0 ~

6 ~ 26E F04
4 ~ 65C F09
6eitf+08
3 '6'E+09
ie22E >04
9 ~ lzf+03
5 '7E>05
3 '2E+Ot
7 ~ Ztfiot

LUHG

0 ~

4 '7ft06,
zet3ftor
Zeb3fi09
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

Oe

0 ~

8 ~ OTE-OZ
4 ~ 06E>09
8 ~ 37E>ol
3 ~ 49E+09
6e 09E >04
0 ~

0 ~

0 ~

0 ~

GI-LLI

De
1 ~ 16E+09
Terse+08
2 '3E+08
7 ~ 12E+ Ol
2 '9E+08
3 33E&08
1 ~ 15E>06
le09E+08
de93E 02
8 ~ 90C.+06
0 ~

4.4if i04
ie97E 4 08
1 ~ 25E +08
1.81E+Ob
7 '5E+D6
7 e SDE+07
8 e 15 ftob
7 ~ 41E+05
5 ~ 63E+05

SKIN

Oe
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

TOTAL ttOOY

0.
5 '5fior
1 ~ 09E>07
5e99E<06
9eb4E406
6 '0E+06
4 ~ Zdf ior
5 ~ 29E 105
9 ~ 56E+08
1 ~ 69E 01
8 '3E+06
0 ~

1 ~ 44E+04
7.76fi09
7.90fibd
4 '4fi09
6 ~ 84E i06
9 '6ft03
5.34fi05
Se '40EIDO
'7 ~ 81E+ 00

caS 9 Ctt 1 UCI/Sfr, ttfLcndf RATE OF EACH ISOTOPE IN ANO a VALUc OF 1 ~ FOR X/0, OEPLETEO X/0 aNO RELaTIVE Oft OSITIOt

tlOT= - TH: UIIITS FOC C --14 ANO H - 3 APE (HttEH/YR PER UCI/CUeHETERt





01/25/79

5»VIi?ONtlEtlTAL PATHHAY DOSE CONVEPSIOtt FACTORS

PATH)tAY FRESH AHO STOREO FRUITS ANO VEGETAttLES

FOR GASEOUS OISCHARGES

AGE GRGUP - CHILO

ttUCLIOE O R G A N 0 0 S E F A C T 0 R S (SO.HETER-HREH/YR PER UCI/SEC)

H- 3
r-»-14
~---32
Co.--51
Htt 54
FE -59
co--Sr
CO--98
Go--eo
»I--e3
7N--65
~9--ie
SR--S9
S" --90
Y---91
r~ -95
N9 -95
FU»103
FU-106
tGiiott
CO1) EH

'90NF.

0 ~

6.5~6~05
7 ~ 89E+08
0 ~

0 ~

1 ~ 05f+08
C ~

0 ~

0 ~

9.54fi09
2 ~ SSE>08
0 ~

3, 766+10
1.2eF~12.
1» 82E i07
4. 15fiae
3 '55>05
1.45E ibr
7 ~ 57E ~08
9 '16+06
0 ~

LIVER

3 ~ 98E+ 03
6 ~ 54 I+ 05
4 '4E+07
0 ~

2 '4E+OS
2 '0E+OS
1 ~ 96E+07
6 ~ 62ftor
3 '9E+ OS

6»62ftob
'9 ~ 12E+Cs
1 ~ 43E>08
0 ~

0 ~

0»
1 09E+06
1 ~ 51E+05
0 ~

0 ~

8 ~ 89E 106
4 'ef<07

THYRCIO

3 'SE<03
6 54Et05
0 ~

2» iof104
0 ~

0 ~

0»
0»
0 ~

0 ~

0»
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

KIONEY

2 ~ 62E+03
1 ~ 65E+05
0 ~

7 '6E+03
8.45f F07
0 ~

0 ~

0 ~

0 ~

0 ~

6 ~ 10E+08
0 ~

0 ~
'0 ~

0 ~

6 '3E+05
6 '4E+04
1 ~ 51E+ol
3 ~ 386 ~08
1.75E F07
3 '8E>07

LUNG

3 'SE<03
, 6»54E105

0 ~

4 'lf~04
0 ~

6 '5f~or
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

GI-LLI

3 '8E+03
6 '4E+05
8 ~ 87Eiol
8.84fi06
ST 70E+08

ST26E�
>08

2 '9E+od
3 '4fqob
2 '5E+09
1 ~ 38E+08
5 '56108
2 '2E>07
1 ~ 40E+09
2 ~ 54E+10
2 '26+09
1 ~ 32E+09
2 ~ 62E+08
3 ~ S1E+08
1 ~ 18E >10
3 '3E>09

-1 '95>09

SKI)I

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

TOTAL SOOY

3» 98E 103
6.54fi05
3 ~ 05E tor
3 ~ 51E>04
5 ~ 42E<ol
9 ~ 52E~ or
1 ~ lrf~07
2 ~ oof~od
1 'if+09
3 ~ Zoftob
4 '3E+08
6» 66E i 07
1 ~ OSE+09
3 ~ 19E > 11
4 ~ brf<05
9» 43E >05
1» iifi05
5 ~ bef~oe
9 '2ftor
5 '9f~oe
1 '6f~oe

~46.-.9 OH 1 UCI/SEC RELEASE PA ~ E OF ftGH ISOTOPE Itt ANO A VALUE 'OF 1 ~ FOR X/0 ~ OEPLETEO X/0 ANO Rf LATIVE Of POSITIOlt

:t»TF - Ttt=. lttlTTS FCR C---14 ANO H----3 ARE tHFLEH/YR PER UGI/GU»'lETER)





01/25 9

EttVIRCtlHENTAL FATH@AY OOSE COtlVERSION FACTORS

PATttHAY FR SH ANO STOREO FRUITS AHO VEGETABLES

FOR GASEOUS OISCHARGES

AGC GROUP - CHILO

hUCL IOE 0 R G A N 0 0 S E F A C T 0 R S (SO ~ l3 TER HREtl/YR PER UCI/SEC)

SN-123
SN-126
SB -1 24
SB-125
TE 125tt
Ti 12rtt
TE 3Zqtl
I--130
I- 131
I 13Z
I--133
1--134
I--135
CS 134
CS -136
CS 137
BA-140
CE-141
Cc
nR-143
tto~f47

BONE

1 ~ liE-G5
Zgc+09

8 ~ 905~07
2 '4Eiob
3 ~ 5QEtoh
3 25E+08
s.egE+08
leeoEi05
1 36E+08
2 '6Etoi
3 ~ 61E+06
4o tSE 05
te64E>04
te54E>to
2 '36>07
2 ~ Zbe~to
Z. rec 06
6 ~ 21E>05
ii'ttetob
3 '6E>04
7. 616t 04

LIVER

Zo 14E" ul
1 25E+08
te68E>06
2 ~ 86E+07
9 ~ 50E+07
1 1zEtoh
2 ~ 42E4'08
4 '3E+05
1 ~ 39Etob
6 ~ 05E+01
4 '6Etoe
t ~ 14E 04
4 ~ 33E+04
2 '9E+10
S ~ SOE+07
2 ~ 21E+10
Z.54C+O5
3otoE<05
4 ~ 10E+07
t.c OE+G4
Z ~ 46E+ 04

THYRCIO

2 ~ 26E-0 7
3 66E+Ol
2 '5Et05
2 ~ SOE>07
9.84Etor
9 ~ 15E <07
Z ~ 77E+OS
6 ~ 02E+07
4 ~ 5ZE+10
7 ~ 97E+03
toobE+09
io47E OZ
5 '7E+06
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

KIONEY

0 ~

0 ~

0 ~

9 ~ 47i >07
3 '5E>08
1 ~ Z6E<09
ST 43E+OS
7 ~ 35E+05
be486+07
9 '5E>ot
2 '2E>06
1 ~ 81E 04
6 '9E>04
3 '9E>09
4 '0E>07
2 ~ 72E >09,„
2 ~ S9E >04
4 '5E<04
7 ~ 39E ~06
bo03E+03
2 ~ ilE+04

LUNG

0 ~

4 'tE<07
6 '0E>07
t ~ 6ZEito
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

5 ~ 75E 02
2 CA SSE+09

6 ~ lZE >06
2 '9E<09
te44Et05
0 ~

0 ~

0 ~

0 ~

GI LLI

6 ~ 50E-06
8 ~ 33E+09
2 '2E+09
1 '6E+09
3 '8E+08
tobrE+09
t+05E+09
4 '5E+05
tetgE+07
1 ~ 14E tot
1 ~ 81E toe
9 ~ 69E 06
4 ~ S5E+04
to40E+08
1-00E+ol
te34E+08
3.eoc+os
3ebgE+08
t ~ 06E+10
1 'ZE+08
9

asSOC+or

0 ~

0 ~

0 ~

0 ~

oo
0 ~

0 ~

0 ~

0 ~

oe
0 ~
'0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

oa

St|',IN TOTAL BOOY

4 ~ 21E" 07
z 06E>08
3 ~ 51Etor
4 '4E+07
4 '7Etor
4 ~ 14Etol
1 ~ 34E+06
tobeE<05
1.O5E+06
Z. 15E+ Oi
to75E+06
4 '6E 05
1 59E~04
5 ~ 51E <09
eo34E+07
3 '9E<09
1 ~ EZEI07
4 'ZE<04
6 '7E>06
1 '2E>03
3 '0E<03

"t" .
3 Ott 1 UCI/ScC EL=ASE RATE OF EACH ISOTOPE IN AttD A VALU- OF 1 ~ FOR X/0 ~ 0EPLETEO X/O AttO RELATIVE

OEPOSITIOt-'tCTF

- THc UttITS FO" C---14 AtlO H - -3 ARE tHRE'3/YR PcR UCI/CU ~ HETFR3





01/25/

CWVIRONI<EttTAL PATHWAY-OOSE CONVERSION FACTORS FOR GASEOUS OISCHARGES

PATHWAY - GROUttO PLANE OEPOSITION AGE GROUP - INFAttT

ttUCL IOE 0 R G A N 0 0 S E F A G T 0 R S lSO ~ HETER-HREH/YR PER UGI/SEC)

lt 3
C-- 14
C-
Cw-- 1

r:t --S»»
-Fc 59"ro--5r
CO-- .h
co --eo
NI -63
ztt--e5
FB--he
SR--89
SR--93
Y 91
7%--95
tlb 95
RU 103
t U-ioe
AG 1 100
Cott5H

»OONE

0 ~

0 ~

0 ~

4 'hEtoe
1 T1Eio9
2 '5E>05

$ 96405
3 'oE<DS
Z» t5E>to
0 ~

7»43E>08
9 ~ OtE>06
2. 17C ~04
5 '5E>06
i»OSE406
5 ~ OIE~DS
1 36EtOS
1» 1QE+08
4 ~ 19C+08
3»58E~09
0 ~

LIVEV

0 ~

0 ~

0 ~

4 '$ E<06
t ~ 3BE+09
2 '5E+08
1, ~ 596+08
3 ~ SOE+08
2»t5E>to
0 ~

7 ~ 43E+ 0$
9 016+06
Z» 17 Ei04
5 ~ 35E+ 06
1»05E+06
5 ~ 0 1 6+08
t»36E+08
1» 10E+OS
4»19E>08
3»5SE>09
0 ~

THYROID

0 ~

0 ~

0 ~

4 '8E406
1 ~ 38E +09
2 '5E>0$
1»59E+08
3 CA SSE+05

2 ~ 15E <to
0 ~

7 43Eiod
9 ~ 01E+06
Z ~ 17E »04
5 ~ 35E +06
t»OSEioe
5 ~ OiE>0$
1.36E iob
1 ~ ioE<0$
4 19Egob
3 'SE>09
D ~

KIDNEY

0 ~

0 ~

Oo
4 '8E~06
1 ~ 38Et09
2 '5E+08
1 ~ S9E>0$
3 ~ SOE+08
2» 15E+ 10
0 ~

7»43E408
9.01E+Oe
2» ilE+04
5 ~ 35E <06
t»OSE+06
5 ~ OtE+08
1 ~ 36E+08
ieioC+05
4»19E+08
3 ~ 5SE 109
0 ~

LUNG

0 ~

0 ~

0 ~

4.65Ei06
1 ~ 38E>09
2 '5E>08
1»89E+08
3 ~ SOE+OS
2»15Etio
0 ~

l»43Etob
9 ~ 01E>06
2. trE i04
5. 35E+ 06
1 AR OSE+06

5 ~ 01E ~05
1 ~ 36E+08
1»tOE+0$
4 '9E+,0$
3 ~ 5SE + 09
0 ~

GI-LLI

0 ~

0 ~

0 ~

4 '8E>06
1 '$ E<09
2 '5E+0$
1 ~ 89E+0$
3 ~ BOE+08
2» i5E<to
0 ~

7 ~ 43E+08
9 'tE>06
2» ilE+04
5 '5E>06
1 'SEtoe
5 ~ 01E+Ob
1 o 36E+08
1» 10E+08
4 ~ 19E+08
3»58E+09
0 ~

SKIN

0 ~

0 ~

0 ~

5 ~ 53E <06
1»62Ei09
3 '3E+08
2 ~ OSE+08
4 '5E+0$
2 '2E+10
0.
be54E+08
1 '3C+07
2 ~ 51E 104
6 ~ 33E+06
1.ZZC+06
5»86E+0$
1 ~ 61E+08
t»ZSE+08
5 ~ 03E+Od
4»irE+09
0 ~

TOTAL ROOY

0 ~

0 ~

0 ~

4 '8E+06
1 ~ 38E+09
2 '5E+0$
1»89E+0$
3 ~ SDE<08
2» 15Ei10
0 ~

7 '3Etob
9»oiE+06
2» 17E+04
5 '5E+06
t»OSEtoe
5»otE>0$
1» 36E+08
1» toE4 0$
4» 19E+08
3 ~ 58E +09
0 ~

E

'ASEU Otl 1 UCI/SEG RELEASE RATE OF EACH ISOTOPE IN AHO A "VALUE OF 1 ~ FOR X/0» OEPLETEO X/0 ANO RELATIVE OCPOSITION



l



01/Z5/79

"EhVIROttNEttTAL FATNMAY OOSE CnttVEt;SIOtt FACTORS

Pa TNNAY - GROUttO PLANE OEPOSI TIOH

FOR GASEOUS OISCNAicGES

AGE GROUP IhF ANT

t UCL102 0 R G A H 0 0 3 E F A C T 0 R S (SO ~ HETER-NREN/YR PCR UCI/SEC)

SN-123
SN 126
Sd 12v
SB-1Z5
TE 1250
T= 127N
1= 129N
I--133
I--131
I--132
I--133
I--13v
I--135
CS -134
CS -136
C -137
OA 140
Ci-1vi
CE-144
PR" 143
ti0-1 v7

QnltE

0 ~

5 ~ 16ct lo
5 ~ 9dE+08
2 '0cto9
1 ~ 556 t 06
8 '9ct05
3 ~ 855t Ol
5 ~ 53Et06
1» 72ct 07
1 ~ 25ct06
2 '8Et06
4.50Ct05
2 56Et06
6 '9Et09

. 1 ~ 49Etob
1 ~ 03Etlo
1 ~ 6dctod
1 ~ 37ctol
1 ~ 13ctOS
0 ~

8,4dEt06

LIVER

0 ~

5.1e Et 1O

5 ~ 9$ Etob
2e3QEt09
1.55EtOe
d»79Etil5
3 '5Etol
5 '3Et06
l»72Etol
1 ~ 25Et06
2 'SEt06
4 '0Et05
2 '6EtG6
6 '9Et09
l»49Et OS

le 0 3 Et 1'0

1.68 Et 0$
1 ~ 3lctol
1 13EtOS
0 '
8 48Et06

TNYROIO

0 ~

5 ~ 16c t 10
5 ~ 9SE t08
2 '0Etn9
1 ~ 55E t06
8 »79Ct05
3.85Et07
5 '3Et06
1»72Etol
1.25Etoe
2 '8Et06
4 'DEt05
2 '6Et06
6 '9ct09
1.49Etod
1 ~ 03c tin
1 ~ 6dEtob
1»37Etol
1»13E too
0 ~

de 4dEt06

KIONEY

0 ~

5.16E tlo
5 'SEtob
2»30Et09
1 55C.t06
$ »l9Et05
3 ~ S5E tol
5 '3Et06
1»72E t07
1 ~ 25Et06
2 '86t06
4 '0Et05
2 '6Et06
6 '9Et09
1 ~ 49Etob
1 ~ 03Etio
1 ~ 6bctob
1.37Etnr

13E tQS
0 ~

$ .4$ Etoe

LUNG

0 ~

5 ~ 16Eti 0
5 '8Etob
2 ~ 30E t09
1 ~ 55Et06
ST 79Et05
3 '5Etol
5 ~ 53E t06
1 ~ 72Et07

25EtO6
2 '8Et06
4 '0Et05
2 '6Et06
6 '9Et09
1 ~ 49Etob
1 ~ 03E t 1 0
1 ~ 68E too
1 ~ 37Etol
1 ~ 13E tOS
0 ~

8»48Et06

GI LLI

0 ~

5»16ctlo
5 ~ 98Et 08
2 30Et09
1.55Et06

'ST 79Et05
3 ~ S5EtDl
5 ~ 53E t 06
1 l2EtOl
1 ~ 25Et 06
2 '8Et06
4 '0Et05
2 '6Et06
6 '9Et09
1.49EtoS
1 ~ 03E+10
1 ~ 6$ Etob
1 ~ 37Etol
ie 13Et 08
0 ~

8 ~ 4bEt06

SKItt

le37Et06
5 ~ 7EEtlo
6 '0Etob
2 '9Et09
2»13Et06
9»74ct05
4 ~ 52E tol
6.71Ct06
2 ~ 09ctol
1.47Et06
3 ~ 01Et06
5 '5Et05
2 '9Et06
8 ~ 15Et09
l»69Etob
1. ZOE tio
1 ~ 90ctob
1 ~ 54Etol
1»31Etob
0 ~

1 ~ 02Etol

TOTAL BOOT

0»
5 ~ 16c ~ 10
5 '$ Etob
2. 30Et09
1 ~ 55E t06
8 ~ 79Et05
3 '5Etol
5 '3Et06
1.72Etol
1 ~ 25Etoe
2 '8Et06
4 '0Et05
2 '6Et06
6 '9ct09
1 ~ 49Etob
ie 03Et 10
1 ~ 68Etob
1 ~ 37Etol
1.13Ctob
0 ~

8 '8Et06

'1AS '0 ON 1 UCI/S:C ELEASE RATE OF EACH ISOTOPE IH AHO A VALUE OF 1 ~ FOR X/0 ~ OcPLETEO X/0 AHO RELATIVE OEPOSI TION





0 1/25/79

EHVIROHHENTAL PATHHAY OOSE CONVERSION FACTORS

>ATHHAY - INHALATION

FOR GASEOUS OISCHAI?GES

AG E GROUP INFANT

HUG L IOE 0 R G A N. 0 0 S E F A C T 0 R S (HREH/YR PER UCI/CU»HETER)

H --'3
C 14
P-- 32
r.a--51
HN- 54
F=--59
CO--57
CO--cb
C0--60
WI 63
TN--S5
e.~ -- 56
co 89

-90
Y -91
TR--95
H9--95
RU-103
FU 106
DG110H
C0115H

AGHE

0 ~

5 ~ 04c+03
2»3tf~05
0 ~

0 ~

2 '6c+03
=0 '

~

0 ~

7 ~ 56E+ 04
5 '7E+03
0 ~

4 ~ 3tf404
i»32E iOT
5 'SE<04
1 ~ Obf>04
1 ~ Zbc>03
1 ~ 69E~OZ
9 'tc~0.3
1 89E+03
0 ~

LIVER

4 '0E>02
4 'SE+03
t.35fi04
0 ~

6 '3E<03
4.86fi06
1 ~ 2 if>02
t.tbfiOZ
ST 40E>02
5 '9E>03
1 hiE+04
Z ~ 37 Et 04
0 ~

0 ~

0 ~

2 ~ 73E>03
5 '5E~OZ
0 ~

0 ~

1 75E103
3»446+04

THYRCIO

4 '0E+02
4 ~ ZSE+03
0 ~

1 ~ 04E+Oi
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

KIONEY

1 ~ 88E+02
5 '8E>02
0 ~

3 '9E+00
1.7ZE+03
0 ~

0 ~

0 ~

0 ~

0 ~

I» 2 ift04
0 ~

0 ~

0 ~

0 ~

9 '8E>03
1 ~ 35E+03
1 ~ Ozf+03
2 '4ft04
3 '4E403
2 '7E+04

LUNr,

4 '0E+OZ
4 ~ ZSE~03
0 ~

2 '2E>03
2 '5E<05
i»TOE+05
6»47E <04
ST 79E+05
5 '7E406
3 ~ 12E <04
t»53E+05
0 ~

2 ~ 31E <06
t»53E+07
2 '3E~06
1 ~ S1E+06
4 ~ TTE i05
5»66E+05
1.50C+07
8 tzf<05
2 '66<05

GI LLI

4 '0C+02
4 'SE+03
1 ~ 51E+04
5 ~ Sif IOZ
1»35E+04
3 '9E+04
5 '0E+03
1» 21E+04
3 '8C+04
Z ~ 346403
9 '5E+03
2 ~ 91E+03
6 ~ SOE+04
1 ~ 39E+05
7»il f+04
1 ~ 41E+04
l»21E+04
1 ~ 58E+04
1 76C+05
5 ~ 29f ~04
6 '2E+04

SKIN

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

TOTAL 800Y

4 '0c+02
4 ~ Zbf+03
8»7 Sf+03
1 ~ 75E tbt
1 ~ 10E+03
t» 85Ei03
1» lbf102
1 ~ 6SC>OZ
1 tlfi03
2 ~ 53E+ 03
8»15E>03
1 ~ 03E+04
1 ~ 24ft03
8 ~ 06E+05
t ~ 60E>03
1 ~ 95E+03
3 '7E~OZ
5 ~ 85E>01
1» 14E i03
1 ~ 04E<03
1 ~ 1 if+03

485=~ CH C UrI/SCC RELEA 1 RATE'F EACH ISOTOPE IN ANO A VALUE OF 1 ~ FOR X/0 OEPLETEO X/0 AHO RELATIVE OCPOSITIOH





01/25/79

ittVI<tGttHfttTAL PATHWAY OOS CnttVERSIOh FACTORS

PA 1HttA Y ItlHALATIOH

FOR GASEOUS DISCHARGES

AGC GROUP IHFAHT

t UCL10L 0 w G A tl 0 0 S E F A C I 0 R S (HRC HIYR Pct< UCIICUo HETERI

"tt-123
Stt-tpe
«0-12»
ltt-125
12 125H
1 i 127H
T - 129H
1--130
1--131
1--132
1--133
I"-134
1--135
CS -13»
CS-1 3r.
cs -137
t3A -140
CE-141
Ci-144
F4-143
wo-1»r

bot<f

I ~ i let Cq
Z.ZtEtOS
5 'ect03
l. tei t34
C.SCC+a2
2.21Et03
1 ~ 32 t03
bo OZE ta2
3 '3fto4
2.03ftD2
1 ~ 34ct04
1 ~ 13ct02
4 ~ 7act02
4<bact05
6. 85it 03
6<86it05
5<70Et03
2 '2it03
4 ~ esit05
1 ~ 64ct03
9. 23i t 02

1.IVER

6.45ft02
5»85ft03
1 ~ 03Et02
1 ~ 25Et02
1 95Et02
9.83Et02
5 ~ SO Et 02
2 ~ 35ct 03
4 ~ 27k t04
5<70ft02
1 ~ 93Et04
3 '2it02
t<22Et03
8 '5Et05
2 56ft04
7 ~ 31ctu5
4 ~ 27 Et 00
1 ~ 55it03
ioS2ct05
6 57ct02
ioorEt03

THYROIO

6.45i t02
io72ct03
1 ~ 32E to 1

1 ~ 03E t 01
to53Et02
5 ~ l5C t02
5 ~ abit02
3 05ft05
1 ~ Cii tD7
7 '7Et04
4 '6ft06
4 '2Et04
1 ~ 64-t05
0 ~

Do
0 ~

Oo

0 ~

0 ~

0 o

0 ~

KIDNEY

0 ~

0 ~

0 ~

0 ~

2ollEt03
B.atfto3
6 '0ft03
3 '5Et03
1.O7 f tac
9 '9Et02
4 '5E t03
4 '2ft02
t ~ 95Et03
5 '4E taC
io50ft04
3 '9Ct04
2 '3Etoa
t. 10C t03
1.48EtO5
3 '8Eto2
6 '3Et02

LUtlG

s.etftoe
1 ~ 64Et06
4o34ct05
3 '5ft05
4.96Et05
1 ~ 68Et05
tob3-t06
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

1 DIEt05
2 ~ 10L- t03
9.45Et04
1.64Ct06
5.24Et05
t 27f t07
4.91Eta4
3.86ct04

GI LLI

5o99f taC
2.23E ta4l. 1 tE t04
1.76E ta4
1 ~ 36E t04
2.EZEta4
7 ~ 3ZEt04
1 ~ 35E t03
1 ~ 07E t03
7.11Etoi
2 '8Et03
1 ~ 76E 01
9 'bft02
1 ~ 37ft03
2 ~ 04f t03
1.32Et03
3 'Sft03
2 '6ct04
1 61EtD5
3.50E t04
3 'ZEt04

SKlh

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

D ~

0 ~

0 ~

TOTAL BODY

1 02Et03
8.40fta3
2.17E t o3
2 ~ 32E t 03
e.ieEtoi
2.74f toz
2 ~ 06E t 02
9 25ftD2
2.51f ta4
2 '3ct02
5o Slct 03
1 ~ DBEt02

'.

51E t 02
7 '2Et04
1 ~ 95i t 04
4.41E t 04
2 '5Et02
1 ~ SlEt02
2.49Et04
8 ~ lift 01
eo 38Ctai

) OM 1 UCI/O 'A: R=LEASi RATE CF EACH ISOTOPE IH AHG A VALUc OF 1 FOR X/Qt OEPLETEO X/0 Atlo RELATIVE OEPOSITIOtt



,



01/Z5

ct:VIRCNHENTAL FATHHAY-OOSE COtIVERSION FACTORS

PATHIIAV - CO!IS HILK ICONTAHItIATEO FORAGE)

FOR GASEOUS OISCHARGES

AGE GROUP - INFANT

NUCLIOE 0 R G A N 0 0 S E F A 0 T 0 R S ISO ~ HETER HREH/YR PEP. UCI/SEC I

H 3
0---14
P---32

HN 54
FE --59
C0--57
C3-- '3

C0--60
III 63
7II--65
ro --86
SR--89
cR--90
Y -91
ZR-"95
IIS--95
FU -iv3
cu-1Oe
AG 330H
C0115H

PCNE

O.
6 '5E~D5
io 92ft lo
0 ~

0 ~

3 ~ 17ft07
0 ~

0 ~

0 ~

7 ~ 16E> 09
1 ~ 46f < 09
0 ~

1.47E+10
1 65fiii
8 iZE+04
2 ~ 12E F05

"5 '9E<05
8 ~ 30E>03
2 ~ 01E~O5
6 ~ Zif~07
3 ~

L IVEI?

2 '7E+03
6 55E+ 05
1 14E 109
0 ~

8 ~ 9efioe
7 '2E>07
1 36ftoe
2 '5E+07
8 ~ 73 Et 07
4 '7E+08
4 '5E+09
Ze llft 09
0 ~

0 ~

0 ~

9 ~ 41E>04
. 2 ~ 47E405

0 ~

0 ~

5 '5E<07
1 33ftoe

THYROID

2 ~ 375 F03
6 '5E~05
0 ~

1 ~ 82E 104
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

D ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

KIONEY

1 ~ 04E +03
7 75E+Oc
0 ~

6 'Zc t03
2 '7Et06
0 ~

0 ~

0 ~

0 ~

0 ~

3 ~ iif>09
0 ~

0 ~

0 ~

0 ~

1 ~ bef >04
4 '4E+04
4 ~ 16E+03
4 'oft04
1 ~ 13E+08
1 ~ 05E+06

LUNr,

Z ~ 37EI03
ee55c<05
0 ~

4 '4ft04
0 ~

Zo09E+07
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

GI LLI

2 '7E+03
6 '5c+05
2 '5E~09
7 ~ eef~oe
2 '4E+07
2+48E+08
3 '6E~07
6 ~ 60E +07
2 ~ ief t 08
1 ~ 04E <08
2 '3E>09
5 '5E>08
2 ~ 75E lob
1 ~ 61E+ 09'

'7E>06
7 '7E>07
1 ~ 98E+08
1 ~ 04E+05
1 ~ 56E ioe
2 ~ 35E +10
5 '8E<07

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

09
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

SKIH 'TOTAL OOOY

Zo 37E i03
6 '5E~05
7 ~ 05E+08
3 ~ 05E+Q4
1 ~ 7 iE+ 06
Zo86E+07
Za 27E> 06
eo 24E+Ol
2 ~ 09ftob
2 '0f~ob
Zo 10E+09
1 ~ Z9= < 09
4 ~ ZZE+08
4 'if+10
2 ~ 165+ D3
5o 56E+04
I ~ 45E+05
Zo 86E+03
2 '6ftQ4
3o 4ZE+ 0 7
4 '4E+04

W ScO 0:I 1 UCI/S EC REL ASE RAT- OF EACH ISOTOPE IH AtIO A VALUE OF 1 ~ FOR X/0 ~ OEPLETEO X/0 ANO RELATIVE OEPOSI TIOH

tlOT=. TI'E UNITS FOP. C -14 AHO H 3 ARE (HREH/YR P R UCI/CU ~ HETER)





01/25/7

:hVIrtONHEt)TAL PATHHAY DOSE CONVEiSIOtl FACTORS

PATHHAY COHE tlILK (CONTAI:INATcu FORAGE 1

FOR GASEOUS OISCHAt:GES

AGE GROUP - INFANT

t UCL lai 0 R G A N 3 G S E F A C T 0 R S tSQ ~ HETER HfcfH/YR PER UCI/SECt

BOtoE LIVER THYRCIO . KIOHEY LUNG GI LLI SKIN TOTAL OOOY

'„N-1 23
cN 12o
Sb-1Zv
Stt-1 25
r 2 175H
I" 127H
Tc 129HI--l10
I--131
1--132
I -1 STI--t 3vI-- 1 35
CS-1 3~
C'136
CS-157
uA ] 0

Cc 141
Cf-144
P~-143
ttO -1 cl

Oo
1.75io09
2 ~ 75Eo07
3 ~ 59E~G7
1.57i<0$
5 ~ 54cobl
5.$ 7ct08
4.54E<C5
2 '9ft09
1 ~ lbf-01
3,75ct07
0 ~

1 49ct04
4 ~ q3col0
2. lbct 08
n.»4ftt0
2 ~ a 56o08
Z.a5ct05
2 ~ 10E t07
1 ~ 69it02
1 ~ 236402

0 ~

3 sbct07
5.19i+05
3 '7ft06
5 '0Ft07
1.936> 07
2 ~ OZE+ 0$
lo 35ct G6
3.09ft09

766 Ot
5 ~ 4Sttbl
0.
3.94ct04
7 ~ 97c1 10
1 ~ tbhtu9
7 21C t lb
2 ~ 47E t 05
to62ct05
ST 29ft06
6.$ 0ct01
1 ~ 19t>02

0 ~

1oOtct07
6 ~ Evc <04
2 '3c t06
5otbft07
1 ~ 79E<07
2 'ti>0$
1 7tct0$
9 ~ 94c t 11.
6.26E»ot
1 ~ 30E+10
1 ~ 06c 09
5et5ft06
0 ~

0 ~

0 ~

0.
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

3.96i t06
7 ~ 05c+07
2 ~ 00h+08
2.70fi0$
2 '9E+06
7 74ft08
7 'SC-01
1 ~ 29Et07
Do
6.26E F04
4 '56+09
6etiE 408
3 ~ 66ii09
1 ~ 22ft04
9 '2ft03
5 ~ Slct05
3 ~ 92E+01
loZti+Ot

0 ~

4 '7it06
Zot3E407
2 '3E<09
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

D ~

Seblf-02
9 ~ 12E+ 09
do3lc t07
8 '9ft09
1 ~ 51E+05
0 ~

0 ~

0 ~

0 ~

0 ~

1 ~ 16i+ 09
7 ~ 7$ E>0$
Z ~ 43it08

'7 ~ 57Et07
3 ~ 24EIOS
3 '»c+0$
1 ~ 15E+06
1 ~ 16E+0$
ST 938-02
9 '4ft06
D ~

4 'tf>04
1 ~ 90E+08
to25E F08
1 ~ S6C+0$
8 ~ 136 t06
7 ~ 87E <Ol
8 '6E+0$
7 ~ 4tE+05,
5 ~ 63f +05

D ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

Do
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

5o756+07
1 ~ 09ft07
6o62E+06
2 'bft07
7o 3$ it 06
8 ~ 95E t 07
5. 29E F05
1 ~ btf+09
1 ~ 69c-0 1

1 66E+07
0 ~

1 ~ 44ft04
6.75fi09
lo 90E t0$
4 '4ft09
1 ~ 27ft07
1.90f F04
tot3ft06
8 ~ 40Et00
lobtf+00

nb i CN 1 UCI /S EC
" Lt A c kAT c OF fACH ISOTOPE IN ANO A VALUE OF 1 ~ FOR X/O OcPLETEO X/O AltO REL AT IVE OEPOSITIOh

'tOT. IHC UttJTS'O< C "14 AttO H- 3 ARE (HFEN/YR PCR UCI/CU HETcR)





PAT HeIAY - 0LSCHAkGr. MCANAL SHUkLZN= UkP0

><I iO/ I J

Abc GROuP $ kcnAGER

NlJ~LJ JJE

LLUEk

0 R G 4 N

THYR010 K ION c. Y

i1 k k H )

<UNG Gl-l.Li SCEN

WW

l 0 1 AL BUDY

P---32
I.'R--51
HN--54
FE--bb
Fi--59
i 0--5d
I'0--6O
ZN--b5
RB do
SR--89
SR--9U
Y---9l
ZR--9~
ZR--91
Nii--J5
HO--99
Ru-10$
RU-lob
AGllvN
Sd-124
SB-125
Tc125J4
Teil?tf
TE129N
TE131H
Tc.-1S2
I--1$1
l»-1$ $
t'S-1$ 4
I'-136
CS-137
dA-140
LA-14 iJ

L c" 141
CE"14~
I'E-144
wP-23'

~

U ~

2 uec+uo
os U9c.+GZ
0 ~l ~ 221Et 42
1 eblE+02
9 '5E+U3
$ .27''.+DZ
Se97E+00
9 54E-US
2.$ 6E+UD
4o 77E-01

21E+ u2
Zeoic+UO
6 ~ uiEto 1
2.6Oc+OO
4.d5i+Ui
lo55itu2
1.58E+03

64E+GZ
leiliE+U3
bo54C Ul
ST 87E-ul
1 ~ ?UE+ui
4.69E+uo
2. 05r. + 0 1
7 ~ 59c. t0 0

1 ~ U9E4 UGJ

3.06E+u3
6 57i+ul
4 '4E+J3
7 38E+ ul
de 46t.+uo
os UZci.iJG
1 u2t.+uu
4 '9ctU1
7 ~ 52c-ul

0 ~

U ~

2 ~ 56k+DU
6 ~ u 9k+U2
0 ~

lo 21Et02
1. blE+02
8 45E+0$
3 ~ 2?EtG2
3 ~ 97ktlJU
9.54E-U3
2.S6E+iJO
4 '7E-Di
2 ~ 21E+02
2. 41E+G0

- o ~ uiE+iJ 1
2 ~ 60E+00
4 ~ 85E+0 J.

1. 85E+uZ
58i+U S

2 ~ b4k+u 2
ie U1E+03
o ~ 84E-0 1
3 ~ 8?E-ul
1 ~ ?Ut,tol
4 ~ b9c,+UO

. 2 ~ U>ct01
l ~ 59E+uU
1 ~ u9t,+00
S ~ uSE+D S

be 5?k+01
4 o~Et03
7 ~ S 66+01
d ~ 46k+0 0

02Et0u
1. 02E+iJQ
4. 99kto 1

7 ~ 52E-Ul

0 ~

U ~

Z ~ Get,+0D
6.09E+U2
O ~l.21E+U2
l ~ 67E+02
9 45E+03
3.2lxt02
3. 9lE+00
9 '4k-03
2 S6EtoollE-01
2 Zik+02
2.41E400
6 ~ U1E+01
2 ~ 60E+00
4 ~ 55E+Oi
1 55E+02
1 58k+US
2.64E+U 2
1 01E+03
6 ~ 54E-01
3 '7E-01
1 lOE+01
4 e 69E+UD
2.05k+01
7 eb9E too
1 09E+00
S 08E+u3
be57i +01
4 ~ 54t. +03
7 '6E+ol
6.4oE+OU
b.u2itoU

Udk+QU
4.99kt61
7 52c.-o 1

0 ~

Uo
Ze libc+U u

b u9r.tu2
0 ~

le Zlc.+ u2i. 67E+U2
9 ~ 45E+U $
3e 27c.+02
3 ~ 97 c+0 u

9 ~ 54E-U3
2 ~ S6i+ii U

4 ~ llE-01
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1 ~ 10E+10
3 ~ 37E+09
1 ~ 53E >09

SKIN

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

F 0 '
~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

Oe

TOTAt. BODY

3 '3Et03
6e 14Et05
ie42E+07
2e 73E+04
5 '4E+07
bethE+07
1 ~ 64E+07
te79Ei0$
1 '4E~09
3 ~ POE>0$
3e83E+08
4 ~ ZOE>07
9e3$ E+08
2 '9E<tt
4 ~ 30E >05
8 '5E<05
9 17E<04
4 '5E>06
8 '7E>07
4 '1E<06
1 ~ 16E +06

qp~c0 CH 1 UCI/S C qcLEASE pATE OF EACH ISOTOPE IH AHD A VALUE OF 1 ~ FOR X/0 ~ DEPLETED X/0 AllO RELATIVE OEl'OSITIOl.'



8



01/Z5/l9

EHVIRGHHENTAL FATHMAY OOSE COlfVERSION FACTORS

PATHHAY STOFEO FPUITS ANO VEGETAOLES

FOR GASEOUS OISCHAFGES

AGE'ROUP - CHILO

HUCL IOE 0 R G A N 0 0 S E F A C T 0 R S fSO ~ Hc TER-HREH/YR PEP UCI/SEC)

SH-123
SN-}Z6
SQ f24
59-125
T 6 125H
TE }27H
TE 129H
I -}30
I -13}
I -132
I -133
I -}34
I -135
CS -134
CS -136
CS -137
OA }<0
CE-f~i
CE-1~4
PR" 143
HO 1 7

nnHc

0 ~

5 '}E<09
7sddE>07
2 'ZE<08
3 '9c<08
2 '6E~od
7 ~ }Zct)8
0 ~

} ~ }7E+07
0 ~

0 ~

0 ~

5o}4E-0}
fo44Etto
ST 82E~66
Z ~ 14E< 10
}.oeE+08
5 '4E+05
1 ~ ZZE>08
}~5}E+04
6 '9Ei04

LIVER

0 ~

ie fDE+08
1 '9E+06
2+79Et07
8 ~ 38Eto7
1 ~ DZE>ob
}.98Eipb
0 ~

feZDE+07
0 ~

0 ~

oe
4o74E Di
2 ~ 42E+ 10
3.48E+07
Ze07Et}0
9 '9E>04
Zo 52Etp5
3o b}E+ 07
6 '6E~03
}.06Ei04

THYROIO

0 ~

3.44E io 7
1 ')E~05
2 '3E<07
8 '8E>07
8 ~ 34E 107
2 ~ 27E ~08
0 ~

3 '0E+09
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

KIONEY

0 ~

0 ~

0 ~

9 '6E<07
Ze 96E >08
te}5E409
6 '2E+08
0 ~

7 ~ 33E>06
0 ~

0
0 ~

}oboE oi
3oobE409
1 '4E>07
2 '5E>09
}oi}Ei04
3 ~ 94E 104
6 ~ 87E 106"
3 '9Eto3
io33E>04

LUNG

0 ~

4 '3E>07
6,1}E F07
1 ~ 52E+10
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

5 '0E-02
2 '9E+09
2 '6E+06
2 '3E>09
5 'ZE+04
0 ~

0 ~

0 ~

0 ~

GI LLI

0 ~

7 '9E>09
2 '3E~09
1.37Et09
2.98E~ob
}e7}E>09
be57E+08
0 ~

}.03Et06
0 ~

0 ~

0 ~

}.}}E-OZ
1 ~ 3}E<od
3 ~ 96E+06
1 ~ 26E+08
to 52E+Dd
3o}6E+08
9 '9E>09
6 '0E+07
3 ~ 19E407

W

SKIN

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

TOTAL QOOY

0 ~

1 ~ 94cqob
3 ~ 1}E< 07
4 '}E~07
4e }ZEi07
3 ~ 77E 107
to }DE+08
0 ~

9,05E+06
0 ~

0 ~

0 ~

Zoi}E 01
5e}5E>09
2 ~ 5}E+Dl
3 ~ 09E>09
6eZQE+06
3 '5E~D4
6e48E+06
7 ~ 49E+02
2 '9E<03

>A.E3 OV 1 UCI/S C RELEASE >ATE CF EACH ISOTOPE IH ANO A VALUE OF 1 ~ FOR X/0 OEPLETEO X/0 ANO RELATIVE OEPOSTTIOH





01/25/79

Et'VIROHHEHtAL FATHHAY-OOSE CohVERSIOH FACtORS

PATHMAY FRESH FRUITS AHO VEGETAOLES

FOR GASEOUS OISCHAPGES

AGE GROUP CHILO

HUCL Inf 0R G A N 0 0S E F A CT 0RS lSO ~ H tfR HREH/YR PER UCI/SEC)

H 3
C---14
P---3Z
CR--51
HH
FE--59
Co--5l
CO- 58
co--'60
HI 63
zu--e5
PO-86
SR--89
SR -90
Y 91
ZR--95
h8--95
FU-103
RU-1 06
DG115H
C0115H

90NE

0 ~

4» 04E > 04
4 ~ ZZE>08
0 ~

0 ~

1 ~ 486107
0 ~

0 ~

5»
5 '0E<08
2 ~ 08E407
0»
4 ~ 84E409
7 '9E>10
Z ~ 12E»06

.4 '6E+05
6 '0E+04
2»24fi06
5 ~ 19E>bl
6 'TE~05
0»

LIVE!:

2 ~ 47it02
4 '4E+04
2 '4E+07
0 ~

1 ~ 98 6+07
3 ~ 51E>07
7 '3E+05
6 '4E+06
2»33E>GT
4 ~ 09ft07
6» 59E+ 07
5 ~ 28 E+07
0 ~

0 ~

0 ~

9 'TE+04
2 '4ft04
0 ~

0 ~

6»36E+05
6 ZOE+06

THYROIO

Z ~ 47E+02
4.04E F04
0 ~

4 ~ 68E+03
0 ~

0 ~

0 ~

0 ~

0 ~

0.
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

KIOHEY

1 ~ 63E+02
i»02ft04
0 ~

i»73ft03
5 '9E406
0 ~

0 ~

0 ~

0 ~

0 ~

4 'tf<07
0 ~

0 ~

0 ~

0 ~

6 ~ OTE+04
1 ~ 09E >04
2 34E+06
2 '2E+07
t ~ 25E+06
4 '2E +06

LUNG

2 ~ 4TE+02
4 '4E+04
0 ~

t. 04E ib4
0 ~

9»75ft06
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

GI LLI

2 ~ 47f+02
4 '4E+04
4 '4E<07
t»97E406
6 ~ OTE>07
1» ief ebb
1 ~ 91E+07
4 '3E>07
1 ~ 29E+08
8 ~ 53E+06
4 '56407
i»04E F07
i»btf>08
1 ~ 52E+09
2 ~ 82ft08
1»OSE+08
4.58E+07
5 ~ bbf>07
8 ~ OTE IOS
2 '9E>08
2 '16+08

SKIN

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0»
0 ~

0 ~

0 ~

TOTAL 800Y

Z ~ 47E+02
4 '4E~04
1»63Ei07
l»83fi03
3 ~ TSE>06
t»34EIOT
1 ~ 25E+06
2 '9E~OT
6 ~ 98E+07
1 ~ 98E+07
2 ~ 98f >07
2 ~ 46E+07
1 ~ 39E>08
1 '8E>10
5 ~ 65'E >04
8 ~ btf>04
t.94E+04
9 ~ 05f+05
6»46f F06
3 ~ 78E 105
1 ~ 98EI 05

".asf1 nH 1 UCI/Sfc RELEASE RaTE CF EACH IsotoPE IN ANO a vALUE oF t ~ FOR x/ny OEPLE'tEO X/0 AHO RELATIVE OEPOSITIOH





Oi/25/79

EIIVIRCttHENTAL PATH>AY-DOSE CottvERSIort FACTORS

+ATHliAY - FRESH FRUITS ANG VEGETABLES

FOP GASEOUS OISCHAPGES
'G

E Gi? OUP - C HILo

tkUCL IOE 0 R G A tt 0 0 S E F A C T 0 R S tSO ~ HETER-HPEH/YR PEtt UCI/SEC)

S't-1 Z3
Stt-1Z6
SB-124
SB 125
TE 125H
T= 12lH
I= 129H
I--130
I--1 31
I--1 32
I--1 33I--f '34

I--135
CS -134
CS -136
CS 137
BA 1vo
Cc-141
C=- -144
P f43
t:0-1 c 7

tt ONE

1.71E-O5
3 '7E»QP
f»OZE+07

22E+07
fZEt07

Z ~ SSE~07
1»56Eiob
1 60Ei05
1 ~ 246»08
2 26E+01
3.6ii<36
4 ~ 18E-05
1»64E>04
9 '7i»08
1 ~ 356>07
1 ~ 41E~09
1 ~ 70E<OS
1 ~ 17Ei05
9 '3E»06
1 ~ 97E+Ov
1 ~ 42E+04

L IvEP.

2 ~ 14F- Ol
7 '8E+06
1 ~ 93E+ 05
6 '9E+05
1 12E+07
9 '0Et06
4 '5E+07
4 '3E+05
1 ~ 27Etob
6 '5E+of
4 '6E+06
1 ~ 14E-04
4 ~ 33E~04
1 ~ 68E+09
5 '2Et07
1 '7E+09
1 '6Et05
5»84E~04
2 '9E+06
7 ~ 89 E+03
1 '9Et04

TH'YROI0

2 '6E-Ol
2 '5E~06
Z ~ 47E 104
6 'ZEt05
f.feEi07
8 ~ 09Et06
4 ~ 99E+07
6 ~ OZEt07
4 '3E>fo
7 '7Et03
1.08E 09
1 ~ 4lE-02
5 '7Et06
0 ~

0 ~

0 ~

0 ~

0 ~

3 ~

0 ~

0 ~

KIONEY

0 ~

0 ~

0 ~

Z»09Et06
3 '4E+07
1 ~ 11E+08
1»51E+Gd
7 '5E+05
7 '5E~07
9 '5E+Of
2 '2E+06
1 ~ 81E-04
6 '9Et04
2»14E+08
2 ~ 96E >07
1»68E+08
1 ~ 78Et04
9 '3Et03
5 ~ ZZE>05
4 '4E+03
8 ~ 42E+03

LUNG

0 ~

1 ~ 75E+06
7 ~ 93E+06
i»04Ei09
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

3 ~ 51E 03
1 ~ SlE+OS
4 ~ 06E+06
1 '0Etob
8 '7E~04
0»
0 ~

0 ~

0 ~

GI-LLI

8 '0E 06
3 '4E>08
2 '9E<08
9 ~ OZE>07
3» 97E+ Ol
1 ~ 65E >08
1 ~ SSE <08
4 '5E+05
1 ~ 096<07
1» 14E+01
1 ~ 81E>06
9 ~ S9E 08
4 '5E>04
9 'SEI06
6 ~ 05E~06
8 ~ 34E+06
2 'SE+OS
7 ~ 33Et07
7»5iE>08
8 '0E<07
6 ~ 61 E407

SKIN

0 ~

0 ~

0 ~

Q ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

~ 0 ~

0 ~

0 ~

0 ~

0 ~

TOTAL BOGY

4 ~ 21E 07
1 ~ 196<07
4 '4E+06
2 ~ 29E>06
5 '9E<06
3. 67E+06
Z ~ 41Ei07
1 '6E~05
9 ~ 58E+Ol
2 ~ 15E< Oi
1 ~ 75E+06
4 '6E-05
1 ~ 59c)04
3 '7E~OS

. 3 ~ 836t07
2 '4E+08
9 '6E+06
8 '9E+03
'4 '2E+05
9 '5E>02
9»OSE+02

9ns:~ oN 1,UCI/SEC RELEASE PATE OF EaCH IsoTOPE IN ANO A vALUE oF 1. FOR x/0, OEPLETEO x/o Atto RELATIVE oEPOSITIott





01/25/79

ENVIRCNHENTAL FATHHAY OOSE CONVEPSION FACTORS

PATHHAY - GOATS HILK (CONTAHINATEO FORAGE)

FOR GASEOUS OISCHARGES

AGE GPOUP - CHILO

NUCL IOE 0 P. G A N 0 0 S E . F A C T 0 R S (SO ~ HETER-HREN/YR PER UCI/SEC)

fl
C- 14
P

CR--51
tlN 54
FE 59
C0--57
C0--58
CO--60
Wl -63
7N--65
PO >6
Sc n9
SP. 90
'Y -'91
7R--95
Hn--a5
SU-103
RU 106
AG110N
C0115H

OCNE

0 ~

3.nSE+05
Zof9E+io
0 ~

0 ~

4 ~ 1ZE+05
0 ~

0 ~

0 ~

S ~ 60EIOS
1 ~ 76E+08
0 ~

1.45E~10
2 '7E<11

. 4 '6Ei03
io 27E~04
3 '0E>04
4 '96~02
1 ~ 13E404
7 '5Et06
0 ~

LIVEP.

3 ~ ZOE103
3 ~ OSE+05
1 '7E+09
0 ~

1 ~ OSEt06
9o78Et05
to64E+05
1 ~ 50E+66
5 '6Ei06
5 '6E<07
5 ~ 57EIOS
3o3ZEIOS
0 ~

0 ~

0 ~

5 ~ 37E< 03
io41E+04
0 ~

0 ~

6 '0E+06
1 ~ 59E+05

THYROI0

3 ~ ZOE)03
3 ~ OSE +05
0 ~

2 ~ 19E)0 3

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

KIONEY

Zo iiE i03
7 '5E+04
0 ~

8 '7E+02
3 ~ ZOE+05
0 ~

0 ~

0 ~

0 ~

0 ~

3 ~ 73E+08
0 ~

0 ~

0 ~

0 ~

2 '3L<03
5 ~ 81E >03
4 '9E>02
5 ~ 04E 103
1 ~ 36E+ 07
io26E >05

LUNG

3 ~ ZOE~03
~ 3ooSE)05

0 ~

4 ~ 85E 103
0 ~

2 '2E+05
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

GI-LLI

3 ~ ZOE+03
3 ~ OSE+05
2 '6E+09
9 ~ 19E+ 05
3 '9E>06
3 '3E<06
4 ~ 15E>06
8 '0E>06
2 ~ SOE <07
1 ~ 24E ) 07
3 ~ 51E+08
6 '4E>07
5 '3E+08
3 ~ 16E+09
6 '6E+05
9 'ZEt06
2 '4E+07
io26E>04
io75E+05
2 'tft09
6 '0E>06

SKIN

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

TOTAL OOOY

3 ~ ZOE>03.
3 ~ OSEI05
8 ~ 46Ei08
3 '6Et03
2 '5E>05
3 '2E+05
2 '2E~05
4 ~ 51E>06
1 ~ 5ZE~07
2 ~ SSE +07
Zo SZE +08
1 ~ 55E) Oh
4 ~ 16E+08
6o OZE+10
1 ~ ZZE+02
3 '6E~03
1 '4E+04
1 ~ 94E~OZ
io4QE+03
4 '0Et06
5 '9E+03

nAS:0 CN 1 UCI/SEC RELEASE RATE OF EACH ISOTOPE IN AWO A VALUE OF 1 ~ FOR X/0 ~ OEPLETEP X/0 ANO RELATIVE OEPOSITION

NOT= - TH UtlITS FOR C- -1» AllO H ---3 AFE lHEEH/YR PER UCI/CUoHE TER)



III



01/25/79

cNVINOtlltENTAL PATHttAY-OOSE CONVERSION FACtORS

PATHttAY - GOATS HILK tCOttTAHINATEO FOFAGE3

FOR GASEOUS OISCHAcGES

AGE GROUP - CltILO

t:UCLIOE 0 R G A N 0 0 S E F A C T 0 R S (SQ ~ HETER HREH/YR PER UCI/SECt

SN-1Z3
SN 176
Sc 174
CB-375ti 1258ti 127H
TE 129H
I--130
I--131

132
I--133
I--134
I--135
CS -134
CS -1 36
CS -137
OA 140
CE "141
Cf -144
PR-le 3
ttO-147

OGtlf

0 ~

2 'QE>OS
3 '0E>06
.3 '5E<06
8 ~ 85E<06
6 'lft06
3 32c>07
5 '5E~05 *

1 ~ 48E+09
~ Z ~ 136-01
2 '4E>07
0 ~

lo79E>04
6.50E ii0
So34E+08
9 ~ 23E F 10
io 4 QE+ "7
1 ~ 496404
1 ~ ZOE>06
2 ~ 03E>01
1 ~ 47EICi

LIVER

0 ~

4o ilf+06
6 ~ ZZE<0 I
1 ~ 70ti05
2.40fi06
2 ~ 14E 1 06
9 ~ Zlf>06
io 61E+06
lo52E+09
5 ~ 71E Oi
2 '4E+07
0 ~

4 '2E>04
io 30E> ii
3 ~ Z9E<09
S ~ 93f tiO
1 ~ 23E 1 04
7 ~ 46f+03
3 '6E+05
8 16E+00
1 ~ 42E401

THYROIO

0 ~

ioZZE i06
7 ~ 97i ~03
io43E i05
2 '9ct06
1 ~ 75ft06
1 ~ 06Et07
Z ~ 05E t08
4 '4E>ii
7 ~ 51E+01
6 '6E<09
1 ~ 27= 09
6 ~ ibf>06
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

Q ~

0 ~

KIONEY

0 ~

0 ~

0 ~.'
'6E+05

8 '6E+06
Z ~ 40E+Ol
3o23E +07
2 '1c+06
9 '8c+08
9 ~ 10E-01
1 ~ 55E+07
0 ~

7o51E+04
1 ~ 39E +10
io83ft09
1 ~ 10E+10
1 ~ 47E403
io ilf103
6 ~ SOEt04
4 '0E+00
3 ~ 66c+GO

LUNG

0 ~

5 ~ 97C>05
Z ~ 56E+06
3o40E+08
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

2 '2c-01,
1 ~ ZZE+10
Z ~ 5if>08
1 ~ 05E+10
7o 31E+03
0.
0 ~

0 ~

0 ~

GI LLI

0 ~

1 ~ 40E~OS
9 ~ 33E+Ol
2 ~ 92E+Ol
8 ~ 54E+06
3 ~ 58 E+Ol
4 ~ QOE+Ol
1 ~ 38E+06
1 ~ 30E+OB
1007E 01
1 ~ Olf+07
0 ~

5 '9E+04
5 '2E+08
3 '4'E+08
5 '4E+08
9 '0E+05
9 '6E+06
9 '8E+07
8 '9E~04
6 '5E~04

SKIN

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

TOTAL QOOY

0 ~

6 '0E+06
1 ~ 30E+06
7 ~ 19E>05
1 ~ 18E+06
lo 92E i 05
5 ~ 15E +06
6 '5E~05
1 ~ 15E+ 09
2 ~ 03E 01
1 ~ 04E 107
0 ~

1 ~ 73E+04
2 ~ 33E+10
2 '7E+09
1 ~ 33E iiQ
8 ~ 21E+05
1. 11E+ 03
6o 41F+04
1 ~ 01Ei00
9 ~ 38E-01

cAScit 0N 3 UCI/SEC RELcASF RATE OF EACH ISOTOPE IN AND A VALUE OF 1 ~ FOR X/0 ~ OEPLETEO X/0 ANO RE! ATIVE OEPOSITIOtt

tt"t=. - THI UttltS FOR C-- 14 AtlO H--- 3 At E (HRE't/YR PER UCI/CU ~ HETER)



I



Oi/25

=)IVIROttHEWTAL PATHHAY OOSE CONVERSION FACTORS

PATHWAY - GOATS HILK {CONTAttINATEO FORAGE)

FOR GASEOUS OISCHAIIGES

AGE GROUP .- IHFAHT

ttUCL IOc 0 R G A N 0 0 S E F A C T 0 R S (SOoNETERHREH/YR PER UCI/SEC)
W %%'o'o%%

OONE LIVEP. THYROIO KIDNEY L UNG GI LLI SKIN TOTAL BOOY

H -3
C --14
P---32
CR--51
HN -54
FE --59
CO-- 7
CO--5S
CO--60
ttI --63
74- 65
i9--36
SR -S9
SR--90
Y
ZC--95
n9--95
RU-103
RU-106
AG110H
C0115H

Oo

6 '5Et05
Zo19Eo10
Oo

0 ~

Ao12EoO5
Q ~

0 ~

D.
h ~ 60E>08
1 ~ 76E<oh
Go

3 '9E<io
3.466~11 '

'4E~O I
Zo54E>04
6 '9E>04
9'96E~02
2.41Ei04
7 '56<06
0 ~

4oh4E<03
6o 55E405
1.37E>09
0 ~

1 ~ DOE+06.
9.78E405
io 64E 105
3 '6E+06
1 ~ 05E+07
5 '6Etol
5 ~ 57EIOS
3o32E>08
0 ~

0 ~

0 ~

fo13E<04
Zo97Ei04
0 ~

0 ~

6 '0E+06
1 ~ 59E+05

4 '4E>03
6.556i05
D ~

Z ~ 19E+03
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

D ~

0 ~

0 ~

0 ~

0 ~

0 ~

2oiiE+03
7ol5E+04
0 ~

S M OTE+02
3 '0E+05
0 ~

0 ~

0 ~

0 ~

0 ~

3 ~ 73E >08
0 ~

0 ~

0 ~

0 ~

2 ~ 23E >03
5 ~ 81Et 03
4 '9E>02
5 '4E~03
1 ~ 36E >07
1 ~ 26E+05

4 '4E+03
6o55E+05
0 ~

'4o 85E+03
0 ~

2 ~ TZE+05
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

Do
0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

4 ~ 84E<03
eo55Et05
2 '6E+09
9 ~ 19E+05
3 '9E<06
3 '3E~06
4 ~ 15E 106
7 'ZE<06
2 '9E+07
io24E+07
3 ~ 51E >OS
6o 54E+Ol
5 ~ lie+ 08
3 '5E>09
6 '56105
8 '5E~06
2 '7E+Ol
io24E>04
I ~ STE i05
Z ~ 81E >09
6 ~ TOE+06

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

D ~

.0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

0 ~

4 ~ 84'Et 03
6o 55E+ 05
8 '6E+08
3 '6E403
2 '5E+05
3 'ZE+05
2 'ZE+05
7 '9E+06
2 ~ 51E+0 7
Zo SSEt07
2 '2E+08
1 '5E>08
8 ~ STENOS
8 ~ 83E+10
2 ~ EQE+02
6 67E<03
1 75E~04
3.43EIOZ
2 '6E>03
4oioEtoe
5 '9E>03

A;cO Ctl 1 UCI/ScC RELEASE RATE OF EACH IEOTOFE IH ANO A VALUE OF 1 ~ FOR X/0 0EPLETEO X/0 ANO RELATIVE OEPOSI TIOtt
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APPENDIX D

Technical Bases for A ffeff

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'adionuclide.
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 (A times the totaleff
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.

The effective dose transfer factor is based on past operating data.

The radioactive effluent distribution for the past years can be used

to derive a single effective factor by the following equation.

A ff = A.. fi
i

where A ff, = the effective dose transfer factoreff'
= the dose transfer factor for radionuclide i

f = the fractional abundance of radionuclide i in the radioactive
effluents

Thi's equation yields a single dose factor, weighted by the

typical radionuclide distribution.
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To determine the appropriate effective factor to be used and to
evaluate the degree of variability, the atmospheric radioactive effluents
for the past 3 years have been evaluated. An effective dose transfer
factor has been determined for the gaseous effluents for all pathways of
interest. Tables D-1 and D-2 present the results of this evaluation.

For the radioiodines and particulates with half-lives greater than

8 days, the effective dose transfer factor is based solely on the

radioiodines (I-131~ 133I and 135). This approach was selected because

the radioiodines contribute essentially all of the dose to the infant's
thyroid via the cow-milk pathway. The infant's thyroid and the cow-milk

pathway are the critical organ and controlling pathway, respectively,
for the releases of radioiodine and particulates. All other particulates
contribute less than 1% of the dose. The effective dose transfer
factor is determined by applying equation D-1 to the radioiodines.
However, in determining the dose, this effective dose transfer factor
should be applied to the total release of all radioiodines and to
particulates with half lives greater than 8 days. .This uniform

application is conservative in providing reasonable assurance that the

actual dose will not be underestimated by the use of this simplified
method.

The determination of A ff was limited to the past three yearseff
(1978> 1979> and 1980) because of the changes that have occurred in the

waste processing system. A demineralizer system replaced the previously
used evaporator in the liquid waste processing system.

As can be seen from Tables D-1 and D-2s the effective dose transfer
factor varies little from year to year. The maximum observed variability
from the average value is 13% for the noble gases and 25% for the

radioiodines. This variability is minor considering other areas of
uncertainty and conservatism inherent in the environmental dose

calculational models.





To provide an additional degree of conservatism, a factor of 0.8 is
introduced into the dose calculational process when the effective dose

transfer fa'ctor 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.





Table D-1

Effective Dose Transfer Factors

Noble Gases —Air Dose

Year

A

mrad

pCi . sec/m 3

A8
eff

mrad

Ci . sec/m 3

1978

1979

1980

Average

1.3 K 10

1.3 x 10

1.6 x 10

1.4 x 10

3.4 x 10

3.4 x 10

3.4 x 10

3.4 x 10





Table D-2

Effective Dose Transfer. Factor for Air-Grass-
Cow-Milk-Infant-Th roid Pathwa

Radionuclide Annual
Airborne

Release
(ci)

Fraction D'ose
Factor
mrem/ r

Qci/(m . sec)2

Weighted
Dose

Factor
mrem/ r

Ci/(m . sec)2

I-131
I-133
I-135

0.381
0.129
0.044

Year 1978
0. 688
0.233
0.079

9.9Ell
1.3E10
5.2E6

6.9E11

I»131
I-133'-135

0.0188
0.0156
0.0018

Year 1979
0.520
0. 432
0.048

9.9E11
1.3E10
5.2E6

5. 2E1 1

I-131t I-133
I-135

0.0518
0.0124
0.0043

Year 1980
0.756
0.181
0.063

9.9E1 1

1. 3E10
5. 2E6

b
avg

7. 5E11

6.5E11

a air-grass-cow-milk-infant-thyroid dose transfer factor
b Effective dose commitment transfer factor is the average of

weighted dose transfer factor over three years.





APPENDIX E
RADIOLOGICALENVIRONMENTALSURVEILLANCE

TURKEY POINT PLANT
Key to Sample Locations

It is the policy of Florida Power and Light Company (FPL) that the Turkey Point 3 and 0
and St. Lucie 1 and 2 Radiological Environmental Monitoring Programs are conducted by
the State of Florida Department of Health and Rehabilitative Services (OHRS), pursuant
to an Agreement between FPL and DHRS and; that coordination of the Radiological
Environmental Monitoring Programs with DHRS and compliance with the Radiological
Environmental Monitoring Program Technical Specifications are the responsibility of the
Nuclear Energy Services Department.





RADIOLOGICAL ENVI ONNENTAL SURVEILLAN:E
TURKEY POINT PLANT

Key to Sample Locatioris

Pathway Locati on Oe seri pti on

Samp e
Col 1 ecti on Approximate Direction

Samples Collected Frequency Oi stance (miles) Sector
*

D IRECT RAD IATION N-1 Convoy Point TLO quarterly

D IRECT RAD IATION N-5 North of Hoody Dr. TLD quarterly

D IRECT RAD IATION N-10 Old Cutler Rd. at
S.W. 87th Ave.

TLO quarterly 12

DIRECT RADIATION NNW-1 Turkey Point
Entrance Road

TLD quarterly NNW,

0 IRECT RAO IATION NNW-10 Burr Rd. at Hainlin
Mil 1 Dr .

TLO quarterly 9 NNW

0 IRECT RAD IATION NW/WNW-1 Turkey Point
Entrance Road

TLD quarterly WNW

0 IRECT RAD IATION NW-S Dolan's FarttI on
King's High~ay

TLD- quarterly NNW

DIRECT RAD IATION NW-10 Intersection of Farm
Life Rd. and Coconut
Palm Or.

TLD quarterly 10
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RADIOLOGICAL ENVIRONMENTAL SURVEILLAtCE
TURKEY POINT PLANT

Key to Sample Locations

Pathway Locati on De seri pti on

Sample
Col l ection Approximate Direction

Samples Coll ected Frequency Di stance (mi1 es ) Sector

DIRECT RAD IATION W/WNW-5 Palm Drive at
Tal 1ahassee Rd.

TLD quarterly

D IRECT RAD IATION WNW-10 Homestead near vehicle
i ns pe ct ion s tat ion

TLD quarterly

DIRECT RAD IATION W-1 On site near cooling
tower

TLD quarterly

D IRECT RAD IATION W-10 Florida City near
fire tower

TLD quarterly

D IRECT RAD IATION WSW-10 Old Hawk missile site
south of Florida City

TLD quarterly

DIRECT RADIATION SW/SSW-1 On site near land
util izai ton of fices

TLD quarterly

D IRECT RAD IATION SW-10 U.S. 1 south of
Florida City

TLD quarterly

DIRECT RADIATION SSW/SW-5 On site, southeast
corner of cooling canals

TLD quarterly SSW
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RADIOLOGICAL ENVIRONMENTAL SURVEILLAtCE

TURKEY POINT PLANT

Key to Sample Locations

Pathway Location Descri ption

Samp e
Col lection Approximate . Ui rection

Sampl es Col 1 ected frequency Distance (mi1 es) Sector

DIRECT RADIATION SSW-10 At Card Sound Bridge TLD quarterly 10 SSW

DIRECT RADIATION . S-5 On site, south end of
cooling canals

TLD quarterly

D IRECT RAD IATION S-10 Card Sound Rd. at
Steamboat Creek

TLD quarterly 10

D IRECT RAD IATION SSE/S-1 Turtl e Point TLD quarterly USE

DIRECT RADIATION SSE-10 Ocean Reef TLD quarterly SSE

AIRBORNE T51 Homestead Bayfront
Park

Radi oiodine Weekly
and

particulates

AIRBORNE T57 Tree Nursery
316th Street

Radi oi odi ne Weekly
and

particulates

AIRBORNE T58 Turkey Point
Entrance Rd.

Radi oi odi ne Weekl y
and

part>culates
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RADIOLOGICAL ENV NNENTAL SURVEILLACE
TURKEY POINT PLANT

Key to Sample Locations

Pathway Locati on De seri pti on

Samp e
Col lection Approximate Direction

Samples Collected Frequency Distance (miles) Sector
I

AIRBORNE Natoma Substation Radi oi odine
and

pa rtic ul ates

— Weekly 22

AIRBORNE T.72 Turkey Point Boy
Scout Camp

Radi oi odi ne
and

particulates

Weekly WSW

WATERBORNE - T42 Biscayne Bay, at
Turkey Point

Sediment fran
shoreline

Semi-
annually

Surface water Monthly

WATERBORNE T67* Biscayne Bay,
vicinity of
Cutler Plant, north
to Matheson Hammock
Park

Sediment frcm
shoreline

Semi-
annually

Surface water Nonthly 13-18 N, NNE

\

WATERBORNE T81 Card Sound, near
mouth of old
di scharge canal Sediment frcm

sho rel i ne
Semi-
annually

Surface water Monthly

* Denotes control sample.





RADIOLOG ICAL ENVIRONMENTAL SURVEILLAN:E
TURKEY POINT PLANT

Key to Sample Locations

Pathway Location Descri ption

Samp e
Col lection Approximate Direction

Sampl es Col 1 ected Frequency Di stance (mi les) Sector

FOOD PRODUCTS T67* Bi scayne Bay, vicinity
of Cutler Plant north
to Matheson Hammock
Park

C rustacea

Fish

Semi-
annually

Semi-
annually

13-18 N, NNE

FOOD PRODUCTS T81
'' Card Sound, vicinity

of Turkey Point
Faci lity

Crustacea

Fish

Semi-
annually

Semi-
annually

FOOD PRODUCTS T40 South of Palm Dr.
on SW 117th St.
extension

Broad leaf
vegetation

Monthly

FOOD PRODUCTS T41 Palm Dr. West of old
missile site near
the site boundary

Broad leaf
vegetation

Monthly

FOOD PRODUCTS T67 Hear Biscayne Bay,
vicinity of Cutler
Plant north to
Matheson Hammock Park

Broad leaf
vegetation

Monthly 13-18 N, NNE

* Ilonntoc rnntinl Samnlo
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Table 3-J.

Atmospheric Gaseous . Release Points
at the Turke Point Units 3 and 4

Effluent
Source

Gas decay tanks

Radwaste Building
Auxiliary Building
Containment Purge

No. 4 spent fuel pit
No. 3 spent fuel pit
Air ejectors
Steam generator

blowdown

Release
Point

Plant vent
Plant vent
Plant vent
Plant vent
Plant vent

Spent fuelpit vent
Turbine deck

Blowdown vent





Table 3-2

Distribution of Radioactive Noble Gases
in Gaseous Effluent from Turke Point Units 3 & 4

Nuclide
Ar-41
Kr-83m

Kr-85m

Kr-85
Kr-87
Kx'-88

Xe-131m

Xe-133m

Xe-133

Xe-135m

Xe-135

Xe"-137

Xe-138

Release fractiona>b

9 2E«3

2.5E-4
2.5E-4
1'. 6E-4

2. 1E-4

4. 4E-4

1. 2E-3

0.99
8.0E-4

3. 4E-3

3.7E-4

Based on measured discharge from Turkey Point
Units 3 & 4 during 1978 thru 1980.

b 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 xespective radionuclides listed here.





Table 3-3

Transfer Factors for Haximum Offsite Air Dose

Radionuclide Air Dose Transfer Factors

Kr-83m
Kr-85m

. KK-85
~ Kx-87

Kr-88
Kr-89
Kr-90
Xe-131m
ge-'133m
Xe-133
Xe-135m
Xe-135
Xe-137
Xe-138
Ar-41

mrad

PCi sec/m 3

6. 1E-7
3.9E-5
5.4E-7
2.0E-4
4.8E-4
5.5E-4
5; 2E-.4.
'4.9E-.6
1.0E-S
1. 1E-.5
l.1E-4
6.1E-5
4.8E-5
2.9E-4
2.9E-4

mrna
.3PCi seclm

9.1E-G
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

'.0E-4.

'1.5E-4
l.OE-4

Ref: Regulatory Guide 1.109> Revision I> Table B=l





Table 3-4
Transfer Factors for Maximum Dose to a

Person Offsite due to Radioactive Noble Gases

Rad ionucl ide Dose Transfer Factors

P~ .

mrem
3Ci sec/m

Sp

mrem

Ci, seclm 3

Kr-83m
Kr-85m
Kr-85
Kr-87
Kr-88
Kr-89
Kr-90
Xe-131m
Xe-133m
Xe-133
Xe-135m
Xe-13S
Xe-137
Xe-138
Ar-41

2. 4E-9
3.7E-S
5. 1E-7
1.9E-4
4.7E-4
5.3E-4
4.9E-4
2.9E-6
8. OE-6
9.3E-6
9.9E-5
5.7E-S
4.5E-5
2.8E-4
2.8E-4

4.6E-S
4-2E-5
3.1E-4
7 5E-5
3;2E-4

~2.3E-4
1.5E-5
3. IE-5
9.7E'-6
2.3E-5
5-9E-5
3. 9E-4
1.3E-4
8-5E-5

Ref: Regulatory Guide 1.109> Revision 1, Table B-l.





Table 3-5

Dose Conversion Factors for Derivins Radioactive
Hoble Gas Effluent Honitor Setroints

Radionuclide

Kr83a

Kr85a

Kr85

Kr87

Kr88

Kr89

Kr90

Xe131a

Xe133a

Xe133

Xei35a

Xe135

Xe137

Xe138

Xei39

Ar41

Factor DF for
Ground"level or

Svlit-Make Release

1reI
vr pCi

st 3

7o56 E-2

le17 E3

io61 Ei

5.92 E3

1e47 Eh

io66 E4

lo56 E4

9o15 El
2e51 E2

2e94 E2

3o12 E3

i F81 E3

io42 E3

8s83 E3

5o02 E3

8o84 E3
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Table 3"6

REFERENCE METEOROLOGY
ANNUAL AVERAGE AZCOSPHERIC DISPERSION FACTORS

X sec

m'/Q

are annual. averaged factors of atmospheric dispersion
of a mixed mode gaseous release from the Turkey Point Plant.

Period of record: 01/Ol/76 to }2/31/77.

BASE DISTANCE IN NIL.ES / KILOiitETERS

NNK
NE
ENF
K

. EsE
SE
SSE
S
SSM
SW
MSW
W

y MNM

M>1W

N

0 ~

0»
0 ~

0+
0»
0»
0
0»
0»
Oi

0 ~

0 ~

0»
G ~

0»

AFTO DESIGN
~ SECT OIST

vI
8 'E-07
6 'E-07
8 'E-OT
8 'E-07
6 6E'-07
1 ~ 6E"06
4.9E«05'-9K-06

USE-07
'1 ~ SE"06
2 'E-O6
6 'E"06'

~ 1K-06
ATE"06
1 4K-06
9 SE-07

1.9E-07
1 ~ SE-07
1 ~ 4K«OT

9c-OT
I.SE-OT
?.»RE-07

ZE-OT
4»6E-07
1.6C-Q7
3 ?c-07
5 ~ 3E-07
ARK-06
8 'F.-QT
6 ~ QE-07
2.9E-OT
2»iE-07

25 75
'40 ' 21

I 50
2»41

G»3E-08
6 'K-08
7.5E-oG

IE-08
7.9E»GB
1 ~ 1E-07
3.eE-oT
1 ~ BE-07
6»SE'-08
1»4"-07

3E-07
5 'E-07
3 'E-07
2 'E-OT
).ZE-07
BISE-08

2 50
4 02

5»OE-08
3 ~ Gi" -OG
3 'E-00
5.1E-OS
4 'E-QG
6 ~ 1E-QG

SE-07
1 QE-07
4 'E-OB
7 9c-08
1 3K-07

ec-Q7
ATE-07
1.2E»O7
5»8"-08
4»SE-OB

3 50
5 '3

I

3 ~ Oc.-OG
SE-QB

2.GK-OG
3.6E-OG
? ~ 9E-08

2E-QB
1. 1E'-07
7 GK-OG
2 ~ 4E QG

~ 9c-GB
7 'E-QG
1»TK-07
1 ZF-07

6E 08
4 qc-OG
3»ZE-08

4»SO
7»24

2+2K-OG
2+ 1K-08
2»3L-08
2 7E-08
2 'E-08
3.nE-OG
9.0E-OG
5.4E-oB
z.eE-QB
3.2E-OB
5.5K-OB
L 2-07
8.1K-OB
5» IE-08
3 'K-08
2.2E'-08

5 50
8»85

1 9E-OS
1 ~ 3K-08
USE-QG
2 'c-08
1.9K-QB

.2.6K-OB
7 IE-08

ec.-08
I.GE-08
2.YE-OG
4-2E-Oo
9 Zc-Og
6.3K-OB
4.3E-08
2 46«08

TK-08

T.OD iIl 26

1.4K-O8
I OK-OB
1 ~ 3"-OG
1 7":-QG
l-2~-08
2 ~ I c.-QG
4.9=-08
3.3K-.OS
1 ~ 4 -OG
1 ~ 9:--0 5
3.}C OB
6 GE-08
4»2K-08
3 2K-08

SK-OG3c'i l

BASE DISTANCE'IH h<ILES / KILOMETERS

AFTO DESIGN
SCCT DIST 9m GO }}»00

HI 14 4G 17 ~ 70
»79

1 27
S.no
8 '4 1 ~ 00

1 61
Zino
3»22

2 '5
4»42

4»30
6.92

- NNE

NE'NE

E
ESE
SF
ssi.
S
Ss'8
SU

Sb
lf
'4NW

NW
NWW
N

0 ~

0 ~

0 ~

0 ~

0»
0 ~

O.
0 ~

0 ~

n.
0»
0»
0 ~

0»
0
0 ~

USE-09
7 3F-09
l.'li-OB
1 3E-08
I ~ )E-08
} cc 08
3»SE-08
2 'E-OG
9»4E-09
1.4E-OG
2 'E-08
4»SE-OS
?.9E-OG
2 OE-OB
1 OE-08
1 ~ OE-OG

6 'E-09
5 4E-09
7»4K-09
9 ~ RE 09
9 5c.-09
1 3E-OB
2»TE-08
ASK-OG
7»}K»09
1 'E-OG
I.BE-QG
3.5E-OB
2 3E-OB
I 5E-OG
R. 3" -09
7.? E-09

1 GE-07
1»SE.-QT
1»4i-07
IRATE-07
1.4E-07
?.7c.-07
8 7K-07
4 2 «07
1 cc.-QT
3»QK-07
5 9C"QT
'..?c-06
8 'C-07
5 (E

7F-07
1 ~ 9F-07

Z QE"OG
l»6E-09
2 'E-08
7»4E'-08
2 0 Oo

? ~ Ti-GB
.7 9K-08
S.nE-QB
2 ale-GG
7 ~ 9E-OG
4 '~-,GG
1 ~ Oi-07
7.}c.-OG
4»TC-QG
2 ~ 6E"08
Z.OE 08

1 4E-0?
1 'E-07
1 ~ OE-QT

3F-07
1.2"-OT
l»9E-07

3 'K-07
I"-OT

2 ".c-07
4 3E-07
9.OE-GT
5 9E-OY
4»)+-07
? ~ OK-OT
1.5E-OT

6 2E-08
4»GK»08
5-2E-08
6 'K-08
5.7E-OS
Y ~ GE-OA
? USE'-07
1 3K-07
5 4E-08
I-QC-OT
I TK-07

2.3K-OT
I 6E-07
9.lc-OB

9c Oo

4 4c; 08
3 Sr-08
3 6K-GB

ec-OB
4,QE-QS
ASK-QB
1.GE-07
9 Sc-08
3 GK-OG
6 'E-08
1.QE-07

1.GK-07
1 ~ OE-OT
6, ':-08
4 'K-,OR

?»3K-08
2.1K-OB
? 4K-OG
?. GK-08
2 ~ <K-OB
3 1E-OB
9 ~ (j,K~08.

2-5";-OB
3 5" »GB
5.8=-08

2 ~ 3c OB

NVt<BEP. OFe PjiJlJBi 'D Oi
NuvBF".-. OF
NUMB r'7

yALIO OscERVATIO.",'S
I'qy ALIO 0'3'.>ERVAT IONS
CAl vS Lr'.".EP LEVEL ."-

C'LHS Uioii'EVE

15538
1006

195
383
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Table 3-'7.

REFERENCE METEOROLOGY.

DEPOSITION, DEPLETED ANNUAL AVERAGE ATHOSPHERIC DISPERSION FACTORS

X sec-d
3

Xd/Q are annual averaged factors of atmospheric dispersion of a
maxed mode release from the Turkey Point Plant which have been

corrected for depletion from the plume by fallout and deposition.
Period of Record: 01/01/76 to 12/31/77

BASE DISTANCE IN I~iILES / KILONETEBS

AFTD
SECT

DCSIG I
DIST

HI
25 '?5
40

'
21

l»50
7»41

?»50
4 02

3»50
5 '3 4 507'4. 5»50

8»05
7 Op

NNC
NC
ENE
E

SE
SSF
S
SS'c!
SW

DEISM

Pl

>INW

Oo
0 ~

0 ~

0 ~

0 ~

0»
0 ~

0 ~

0 ~

0 ~

0 ~

Oo
0 ~

Oo
0 ~

0 ~

8 'E-07
6 9E-07
8 '~~-07
8 ~ 6F-07
6 'lr-07
1 SK-06
4»YE-06
Z»8c-06

'6.1E-o7
1 3E" 06
c. 7E-06

.5 'C-G5
3 BE-06
2 '"-06
1 «IiE-Ge
G«GE-07

l 7E-07 7 3E-00
1 4E-07 5»SE-.OG
1 2E-Q7 6»SE-OG
1 ~ YE-Pc 7»6E-00
1 ~ 3"-07 6«9E-08
2 'E-07 9»5E-08
0 ~ 2E-07 3 lE-07

2E-07 1 SE-P7
1 ~ 4E-07 5 'E-08
2 'E"07 1-3E-07
5 'E-G7 2.1E-GY
I ~ ZE-Pe 4.'.E-07
7 7E-07 2 9E«07
5 4E-07 2 ~ 1E-07
7 ~ 6E-PY l«IE-GI
1 9F-07 7 RE«QB

4«4E-08
3 'E-08
3»4E-00
4»4E-OG
3 'E-08
5 2c 08
1 Sc-p7
0 Sr.-pG
3. 9" -08
6.7=-08
l«CE-07
2 ZE"07
1.5E-07
loiE-07
6.OE-OB
3 'E-08

2 YE-08
2 'E-OG
2 4E-09
3 IE-CG
2 'SC-08
3«4c.-pB
9 7E-CG
6-4F.-OB
2 OE-08
4 'E-08
6»4E'-OS
l«4c,-o7
9 8"-08
6 ~ BE-OB
4 ''E-08
2»BE-'00

1 »9E-OB
1 ?E-GG
2 ~ OE-03
c.»4E-08
2»OE-08
2 4E'-08
7»4F-08
4»4 QB
2 'c-00
2 'E-08
4»iSE-OA
9 'E-08
7 GE»QB
4 SE-08
2 'c-08
1 9E-08

1»6c.-o8
Zc-OB

1 »65-09
1.9 -08
1.6E-OB
2.1E-GB
5 8E-08
3»7E-08
1.5E'-OB
2 3c.-oB
3.SE-OG
CD 6E-08
5 'c.-GB
3 Sr-CB
c.«QE-GB
1.5E-08

1.2E-r 0
8«GE-D9

1.5E-OG
1»lE GG
1 7c.-OG
USE-03
2 'h,-CB
1.2c.»08
1 o""r-ci8
c. ~ 6E-08
S ~ 4E 'CG
3„6. -08
2»GC-08
1 ~ 3E-OG
1.1E-OG

AfTD
SECT

BASc OISTANCC IN I>ILES /
DESIGN

DIST 9 ~ 00 1 1»00 . ~ 79 Sopp
HI 14 48 17 ~ 70 1»27 8 04-

KILOhETER5

1 ~ GQ 2 Op
1 61 3 22

2»75
4»42'

'0
6 '2

NhE
NE
EniE

E'SE

SE
SSE
S
SSM
S~i
MSH
tI,
WNi.'

NW
NNH
N

n.
Co
Oo
0 ~

C ~

Oo
0 ~

Oo
0»
0 ~

n.
0
0 ~

.Oo

0 ~

0 ~

8 SE-09
6 'E-09
9 'E-09

1E-CB
8 SE-09
'1

~ 3r PB
2 'E-00
1 9E-08
c ~ rE 09
loIE-OS
1 ~ OE»GB
3.?E-GG
2.5E-o0
1 GF.- 08
9 ~ IE-09
8 'E-09

6»GE-09
USE-09
6 'E-09
7 9E-O9
8 3K»O9.
1 OC-08
2 lE-OB
l 3c.-08
5 7r-G9
0 6E-09
1.4E-GG
2 SE-OG
Z.OE-PG
\ ic 08
6»oE
6 3E-09

I»6E-07
1 3E-07
1 ZE-07.
loSE-07
I 3c-07
7 4" -G?7'E G7
3.GE-07
1 4E-07
2 'E-07
5 2E-07
1 ~ 1 E-06
7;3E-07
S»1E-07
7 'C-ti7
1»BE-07

1 BE-08
l»4E-08
l«SE-GB
2«IE-00
) dc-08
2 3E-08
6 4E-08
4 lE-00-
1 ~ BE«OB

'r»O8
~ OE 0

8 oE-OB
6.1E-GG

1E-GG
7.3E-GFi
1.7C-OB

1 ~ 2E-.OY
9»4E-OB
9 'E-08

?E»p?
OAF-07
1 ~ 7C-G7
5 'E-07
2 'E"C7
F 6"-08
2 Oc.-07
3 Bf-07
7»9E-0?
5,]r 0
3 'E-O?
1»BE-C7
1 ~ .c.-o?

5.5E-OB
4 'E-OB
%ASK-08
5 SF-08
5 OE-08
6 7E-.O?i
2.2E-c7
1 lE-07
4 'E-08
9 1E-08
1 4c.-p?
3 .lc»p?
2. 0~-07

~ 1 ~ 4E-07
7 YC-08
5 ZE-08

3 SC-06
3 'E-08
3.9E-GB
3 'c,-p8
4 ~ 7E-03
1 ~ 3c p?
7 GE-GG
3»ZE-08
5»9E-GB
8 7E-08
-2«GE-07

4E-07

5 «4E-GS
3»SE-00

Z.1C-GG

2-OE«GG

2 'C-OB
2 'E-08
7»YE-08
4 'C-00
2.2E-CB
2.9E-OB
4 ~ GF 00
1.G -GY

5 ~ OE-4j 0
c»GM Go
2 ~ Oi' Cr

NtI~iBEA 0.
Mi.IVi3E+

OF'ut'.DEo

CF
'UHB P.

CF'ALID
QBSERVATIO>JS

I )IVA< I Q 0<'.S.".RvAT ICNS
CAi '>S LpcI=-0 LE"EL =

LiF.VrL

16530
1006

195
303
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Table 3"8

REFERENCE METEOROLOGY

ANNUAL AVERAGED RELATIVE DEPOSITION RATE

D I
Q 2e D/Q -are annual averaged factors representing the fraction of a mixed

mode airborne release from the Turkey Point Plant which is deposited
on a square meter area of land at a given distance and direction .from the Plant.

Period of Record: Ol/Ol/76 to 12/31/77

BASE DISTANCE IN l>IL»S / KILON< TERS

AFTO DES IG<N

SLCT DIST
RI

~ 25 ~ 75 1 50 2 ~ 50
»40 )»21 2 '1 4»02

3»50
5 63

4»50 5»SO
7 24 0 ~ 85

7 ~ 00
11 26

NNc. 0 ~

NK 0 ~

ENE n..
'E 0
ESE 0 ~

SE 0»
SSE 0
S 0»
SStf 0 ~

SH 0 ~

'ASM 0 ~

0 ~

'4<NM 0 ~
"l 0»
NW 0.

W G ~
/

6 4E-09
3»5E-09
2.8E-o9

'.7E-o9
1»6E-09
5 3E-09
2 ' -08
1 'E-08
2.3E-09
1 ~ lE-08
2 'E-08
5.7E-08
4»IE-08
?. ~ 4E-08
1»ZE-08
5 8E-09

1 Sc.-09
8 'E-10
5 'E»10
6 ~ 6C-10

?" -10
1 ~ 2E-09
SiZE-09
?..)E-09

7c-10
2.7E-09
S ~ OE»09

9»6F-09
6 2E"09
3,OE On
1.6E-09

4»7E-30
2.8;-lo
2 ~ 1F.-10
2 'E-10
1»oE'-10
3 'F.-10
1.0E-09
6»72-30
2 4C-10
1 OE-O9
1.SE-o9
3 cc
2 'c-09
1 ~ 7<. -09
9 ~ SF 'lO
4.8E 10

2 OC-EO
1»2E-lo
7 6E-ll
1. 1E" 10
7 7E'-ll

65-10
6 8E-10
3.0E-10
1.2E-10
4»3E-10
6 'E-lo
l»4E-09
1 ~ OE-09
6» 1 c.- 1 0
3»6E-30
1 BE-10

9 ic»,1 1

6»4E.-11
4» 1"-1 1

5 BE-ll
4. OC-l 1
9 OE-l 1

3»SE-10
2 Oc-10
S 3E-ll
2 'E"10

.7 -lo
7 'E-10
5 7F.-10
3 ~ IF.- 1 0
2 0"-10
9 6E-l 1

5»SE-ll
4 ~ 3" -11
2 'E-ll
3»7C-11
2 7E-11
5»4c,-ll
USE-1Q
1 ?E-10
4 ~ i"iE-1 l.
1 ~ ZE-10
r OE-10
4 ~ 9E-10
3 ~ 4"-10
1 »BF.-10
1,1E-30
5 ~

BC-1'»

lE~l I
? Sc~l?
1 9E-}1
2»SE-l,l
1 ~ Bi-1 1
4»2E-l 1
1. n=--.l 0

2-8E-11
9 6c~1 1

1.4E-IQ
3. 3E" 10
2 'E-10

3c-io
7.5E-l'1
4, GE-3.1

1
1

1

1

0<

l
1

0
0

2'E-I
17-1
1 2E-1
1 ~ 6F-1

rlE-1
2 9C
1 OE-i

8'»

OE-1
5»SE-1

2.12-1
1 4c~l
8 ~ SE-1
~ ~ 2C-I
2.5E-I

BASE DISTANCE IN NIL S / 3( ILOl<ETF.AS

AFTD DESIGN
Sc.CT DIST F 00

3'l I 14» 4 8
11»00
17»70

~ 79
1.27

5 00
A»04

1 ~ 00
1 61

2»00
3»2?

2»75
4»42

4»30
6 92

NNE 0 ~

NE 0»
FNE 0 ~

E 0»
CSE 0
SE 0<<

SSF. 0 ~

S 0 ~

SSM 0»
SH 0 ~

MSH 0 ~ .

0 ~

4'Nl „0 ~

N"I 0 ~

NNU 0»
N 0 ~

1.6E-11
9 'E-12
8 ~ 1E" 12
1 ~ OE-11

1 BE-11
6 6c-11
3»4E-1 1

1 OE-1 1

3.5c.-ll
S»SE-ll
l. 2E-10
8 »GE-11

.4»SE-ll
2»SE"ll
1 Ic-11

9.3F"12
6»ZC-1?
5 ZE-12
6.6E-17
S 8F-12
1-3E-11
4.5c-ll
7,35-$ 1

6i6E-l<.
2.?E-ll
3 Bc-ll
8 ATE-ll
6.lc-'1
3.2="-ll
1 ~ Bc-11
1-1E-31

1 ~ 4K-09
A lc-10
S»OE-',0
5 'c.-lo
1 IL-09
4 'E-09
l.oE-O9
6 7E-IQ
Z.SE-O9
4.6E-O9
1.1E-QB
B.7c-09
5 ~ r? c«n9
2.7C-09
1 >>E 0?

4» 7E-11
3 'C-11
2 3E'-l l
3 'E-11
2-7"-11
re 7E-il
2.1C-10

0"«'lo
3 ~ 6c-11
1 1

1 ~ 6c"'0

2 8E-10
1 ~ 5=-30
8» Bc.- 1 14'E-l 1

9»6E-10
5 6E-lQ
3 6E-io
4.3E-10
3.1E-lo
7 lE-10
3 4E-Oo
3 4 -09
4.5E-10
1.9E-09
3»2E-09
7.riE-O9
5.7c-o9
3.7E-09
1»BE-09
1.QE-09

? 8E-10
B<c- 1il

1.2E-lo
5" -10

1»ZE-lo
'2 3"-10

1 jE-09
4 -'t.:-10
1 7"-10
6. 3E-10
9 'E-10
2.?E-09
l,6E-09
9.SE-10
S»4E-10
2. iE-10

6E-10
1E 10

6 'E-11
GABE-11

I ~ 3c.- 1 0
'5»8E 10,
? ~ 7E 30
9 7F.- 1 1

3 ~ 6E'-1 0
4 9F.-) 0
1 2E-Q9
9 riE
5, ~ OE-lO
3» QE" 10
1 SE-10

6 2E-11rc
3. 0=- 1 1

3 ~ 9= 11
2.8C-11.
6. oL-11
2» 6E-10
1 Rc '0
r, fjc-1 1
1 ~ 4E-10
2 2i-}0
5 ~ QE-10
3 BE-10
?»OC 1 0
I ZE-'0
6 ~ ":E-11

l.u~BEA OF
NUN?:.F >A OF
NVHREA OF
¹IHBFP. PF

VALID OBSEi?V>'7I:"f35
INVADE IP ".L?QEP.V! 7rONS
C'L'.lS LO'r R 'VEL
CAI 'lS VPPEP. LEVEL

16538
loo6

395
383
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