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1.0

2.0
2.1

2.1.1

The Offsite Dose Calculation Manual describes the Radicactive
Effluent Controls Program. The implamntation of this program
ansures compliance with the requiramants of 10 CFR 50,36, 10 CFR
20,106, 10 CFR 50 Appendix I and 40 CFR 190.

The UDCM describes the methodology and parameters used in the
caloulation of offsite doses due to radicactive liguid and
gaseour effluents. The OOXM contents for calculation of dose are
based on "Preparation of Radiological Effluent Technical Speci-
fications for Nuclear Power Plants (NUREG-0133)," and Regulatory
Guide 1.109, Revieion 1.

The OOCM provides the limitations on the operability of radio-
active liquid and gaseous monitoring instrumentation including
surveillance tests and setpoint detammination. Each Survaillance
Requirement shall be performed within the specified surveillance
interval with a maximum allowable extension not to exceed 25% of
the specified interval.

The ODCOM provides the Radiological Envirormental Monitoring Pro-
gram. The program oconsists of monitoring stations and sampling
programs designed to confimm the dose estimates made under normal
or accident conditions, and conform to NRC requirements in 10 CFR
Part 50.

The ODOM provides descriptions of the information that should be
included in the Annual Radiclogical Environmental Operating and
Semiannual Radiocactive Effluent Release Reports.

LIQUID EFFLUENIT
Conomntration - Compliance With 10 CFR 20

The concentration of radicactive material released in liquid ef-
fluents to UNRESTRICTED ARFAS (see Figure 2.1) shall be limited
to the concentration specified in 10 CFR Part 20, Apperdix B,
Table II, Colum 2, for radionuclides other than dissolved or
entrained noble gases. For dissolved or mq:_'u‘d noble gases,
the concentration shall be limited to 2 x 10 ° microCurie/ml
total activity.

Wmadial Action

With L« concem..tion of radiocactive material released in liquid
effluents to UNRESTRICTED AREAS exceading the above limits, im-
mediately restore the concentration to within the above limits.
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2.1.2 Survel | lance Regui rements

0 show canpliance with this requirament, concantrations of a

tual 11q 1 effluente will Ix etaminad by pariorming 1sotof \
Analyse AQLOACT.1 Ve nud wastes shall Do sampled and
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TAHLE 2-1

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

LOWER LIMIT
OF DETECTION
MINIMIM (1)
LIQUID RELEASE SAMPLING ANALYSIS TYPE OF ACTIVITY (LLD)
TYPE FREQUENCY FREQUENCY ANALYSIS (uCi/ml)
Batch Waste P P -
Release Each Batch Each Batch Principal Gamma 5x10°
(2) (3)
Emitters
112 ix1078
. Waste .
Monitor P M U asalmg and -5
Tank One Batch/M L. swxd Gases 1x10
(Gama Emitters)
. Secondary
Liquid P M (4) | H-3 -5
Waste Mon- Each Batch Camposite 1x10
itor Tank
Gross Alpha 110”7
P Q (4) | Sr-89, Sr-20 -8
Each Batch Canposite %10
Fe-55 -6
1x10
Continuous (6) W (4) | Principal Gamma )
(5) Daily Canposite (3) 5x10
Releases Grab Sample Emitters
I-131 -
1x10
Steam
Generator M M Dissolved and .5
Blowdown Grab Sample Entrained Gares 1x10
(Gamma Emitters)
M (4) | H-3 -5
(6) Camposite 1x10
Daily
Grab Sample Gross Alpha -7
1x10
(6) Q (4) | Sr-89, Sr-90 -8
Daily Camposite 5x10
Grab Sample
Fe-55 -6
1x10
oDCM 3
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(1)

INEE 2-1 (Continued)
TAHLE NOTATIONS

The LLD is defined, as the amallest concentration of radio-
active material in » sample that will yield a net count, above
systan background, that will be detected with 95% probability
with only 5% probability of falsely concluding that a blank
observation represents a "real" signal.

For a particular measurement system, which may include radio-
chemical separation:

LD =

E'¥Y '3 3B x 10
Where:

LLD = the "a priori" lower limit of detec*ion (microCuries
per unit mass or volume),

;P = the standard deviation of the background counting rate
of the counting rate of a blank sample as arpropriate
(counts per minute),

E = the counting efficiency (counts per disintegration),

V = the sanple size (units of mass or volume),

2.22 x 106 = the number of disintegrations per minute per
microCurie,

Y = the fractional radiochemical yield, when applicable,

) =U1eradioa¢fuvedecaymtant fort:hopurucular
radionuclide (s and

&t = the elapsed time between the midpoint of sample col-
lection and the time of counting(s).

Typical value of E, V, Y and At should be used in the cal-
culation.

It should be recognized that the LILD is defined as an @ priori

(before the fact) limit representing the capability of a
measuremnent system ard not as g posteriori (after the fact)
limit for a particular measurement.
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2)

(3)

(4)

(5)

(6)

TABLE NOTATIONS (Continued)

A batch release is the discharge of liquid wastes of a discrete
volume, Prior to sampling for analyses, each batch shall be
isolated, and then thoroughly mixed by a method described in
plant procedures to assure representative sampling.

The principal gamma emitters for which the LLD specification
applies include the following radionuclides: Mn-54, Fe-39, Co-
58, Co~60, Zn-65, Mo-99, Cs-134, Cs-137, Ce-141 and Ce-144.
This list does not m@an that only these nuclides are to be con-
sidered. Other gamma peaks that are identifiable, together
with those of the above nuclides, shall aiso be analyzed and

in the semiannual Radioactive Effluen* Release Report
in the format outlined in Regulatory Guide 1.Zi, Apperndix B,
Revision 1, June 1974.

A caposite sample is one in whic the quantity of liguid sam-
pled is proportional to the quant.cy of liquid waste discharged
and in which the method of sampling employed results in a
specimen that is representative of the ligquids released. Prior
to analysis, all sanples taken for the camposite shall be
thoroughly mixed in order for the camposite samples to be re-
presentative of the effluent release.

A continuous relee-e is the discharge of ligquid wastes of a
nondiscrete volume, e.g., fram a volume of a systar that has an
input flow during the continuous release.

Samples shall be taken at the initiation of effluent flow and
at least cnce per 24 hours thereafter while the release is oc-
curring, To be representative of the liquid effluent, the
sample volume shall be proportioned to the effluent stream dis-
charge volume. The ratio of sanple volume to effluent dis-
charge volume shall be maintained constant for all samples
taken for the camposite sample,
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At lease
At least
At least
At least
At least
At least
At least

Prior to

ance par 12 hours.
once per 24 hours,
once per 7 days

ance per 31 days.
once par 92 days.
once per 184 days.
ance per 18 months,

@ach reactor startup.

Not applicable.

Canpleted priur to each release.
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2.2

2.2.1

2.2.2

Dose - Compliance With 10 CFR 50 Appendix I

The dose or dose cammitment to a MEMBER OF THE PUBLIC from radio-
active materials in liquid effluents released, from each unit, to
UNRESTRICTED AREAS (sew Figure 2.1) shall be limited:

a. During any calendar quarter to less than or equal to
1.5 mreme to the whole body and to less than or egual
to 5 mrems to any organ, and

b. During any calendar year to less than or equal to .
mrems to the whole body and to less than or equal to
10 mrems to any organ.

Remedial Action

Witl; the calculated dose from the release of radicactive mate-
rials in liquid effluents exceeding any of the above limits, pre-
pare and sutmit to the Comnission within 30 days, pursuant to
Technical Specification 6.9.2, a Special Report that identifies
the cause(s) for exceading the limit(s) and defines the correc-
tive actions that have been taken to reduce the releases ancl the
proposed corrective actions to be takei to assure that subsequent
releases will be in campliance with the above limits. This
Special Report shall also include: (1) the results of radio-
logical analyses of the drinking water source, and (2) the radio-
logical impact on finished drinking water supplies with regard to
the requirements of 40 CFR Part 141, Clean Drinking Water Act.
This requirement of (1) and (2) are applicable only if drinking
water supply is taken from the receiving body within 3 miles of
the plant discharge.

Surveillance Requlrements

Camlative dose contributions from liquid effluents for the cur-
rent. calendar quarter and the current calendar year shall be de-
teminad using the following methodology at leavt aonce per 31
“Ays .,

m
Op = & (A 1{1 Y G By

D,rw the cumulative dose caommitment to the total body or
any organ, T, from the liquid effluent for the
total

m
time period IAtL,inmzun.
=1
At.Lz the length of the Lth time period over which C

and FL are averaged for all licuid releases, LﬁL
hours’

~3
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2.2.2

Survei llance Reguirements - Contimed

c

Where:

1.14E5

iL

the average concentration of radionuclide, 'i’, in
undiluted liquid effluent flow during time period
Aty in uCi/ml.

the near field average dilution factor for CiL
during any liquid effluent release where:

Fo=_£_
(F)K

Liquid Radioactive Waste Flow

Discharge Structure Exit Flow, the sum of the re-
lease and dulution flow.

Applicable factor; the site dependent value for the
mixing effect of the dischacme structure. This
value is conservatively assumed to be 1 (one) for
this section.

The site related ingestion dose camitment factor to
the total body or any organ, 'T’, for each iden-
tified principal gamma and beta emitter, mrem/hr per
uCi/ml., See Tables A.4-1 through A.4-4.

L4ES  (U/pn + Up BF, ) OF,

Dilution factor fram the near field area to the
potable water intake for water consumption, for Wolf
Creek Generating Station this factor is 1 (one).

Bicaccumulation factor for radionuclide, ‘i’, in

fish, pCi/Kg per pCi/l, from Table A.1-1 from Regu-
latory Guide 1.109 (Rev. 1).

Dose Conversion factor for radionuclide, 'i’, in
mrem/pCi, fram Table A.3-1 through A,3-4, from Regu-
latory Guide 1.109 (Rev. 1).

Water consumption, in kg/yr.
Fish consumption, in kg/yr.

units conversion factor = 6 3 \)

8760 hx/yr



2.2.2

2.3

2.3.1

2.3.2
2.3.2.1

Surveillance Reguirements - OQoatinued

The dose calculations are based on the actual isotopic analysis
of the radicactive liquid effluents, the radiocactive liguid ef-
fluent flow, and the dilution flow.

Projected Dose

The Ligquid Radwaste Treatment System shall be OPERAHLE and appro-
priate portions of the systam shall be used to reduce releases of
radicactivity when the projectad doses due the liquid effluent,

fram @ach unit, to UNRESTRICTED AREAS (see Figure 2.1) would ex-
cead 0.06 nrem to the whole body or 0.2 mrem to any organ in a 31

day period.
Remedial Action

With radioactive liquid waste being discharved without treatment
and in excess of the above limits and any purtiua of the Liquid
Radwaste Troatment System not in operation, prepare and submit to
the Camission within 30 days pursuant to Technical Specification
6.9,2, a Special Report that includes the following information:

A. Explanation of why liquid radwaste was being discharged with-
out treatment, identification of any inoperable agquipment or
subsystems, and the reason for the inoperability,

B. Action(s) takem to restore the inoperable equipment to
OPERAHLE status, and

C. Sumary description of action(s) taken to prevent a recur-
rence.

Doses due to liquid releases frum each unit to UNRESTRICTED AREAS
11 be projected at least once per 31 days in accordance with
following methodology when Liquid Radwaste Treatment Systems
not being fully utilized.

D E] =
31 T

v

f

DBI-Projectad 31 day dose

A = Cumulative dose for current quarter

T = Current number of daj;™ in quartex
9
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2.3.2.2

2.4

2.4.1
2.4.1.1

2.4.1.2

2.4.2

The installed Liquid Radwaste Treatmant System shall be con-
;i.dawd OPERABLE by meeting the requiremerts of Sections 2.1 and

Instnmsentation

The radiocactive liquid effluent monitoring instrumentation chan-
nels shown in Table 2-2 shall be OPERAHLE with their Alamm/Trip
Setpoints set to ensure that the limits of Section 2.1 are nct
exceaded. The Alarm/Trip Setpoints of these channels shall be
detemmined and adjusted in accordance with the methodology and
parameters described in Section 2.4.4.

Remxdial Ac*ian

With a radioactive liquid effluent monitoring instrumentation
channel Alam/Trip Setpoint less conservative than required by
the above, immediately suspend the release of radiocactive liquid
effluents monitored by the affected channel, or declare the chan-

nel inoperable.

With less than the minimm number of radicactive liquid effluent
monitoring instrumentation channels OPERABLE, take the ACTION
shown in Table 2-2. Restore the inoperable ingtrumentation to
OPERABLE status within the time specified in the ACTION, or ex-
plain in the next Semiannual Radicactive Effluent Release Report,
why this inoperability was not corrected within the time speci-
fied.

Each radiocactive liquid effluent monitoring instrumentation chan-
nel shall be demonstrated OPERABLE by parformance of the CHANNEL
CHECK, SOURCE CHECK, CHANNEL CAI "BRATION and ANALOG THANNEL
OPERATIONAL TEST at the frequencies shown in Table 2-3.

10
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TABLE 2-2

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

INSTRUMENT

Radiocactivity Monitors Providing Alarm and Automatic
Termination of Release

a.

b.

C.

d.

e.

Liquid Radwaste Discharge Monitor (HB-RE-18)

Steam Generator Biowdown Discharge Monitor (BM-RE-52)
Turbine Building Drain Monitor (LE-RE-59)

Secondary Liquiu Waste System Monitor (HF-RE-45)

Wastewater Treatment System Influent Monitor (HF-RE-95)

Fiow Rate Measurement Devices

a.

Liguid Radwaste Discharge Line

1) Waste Monitor Tank A Discharge Line
2) Waste Monitor Tank B Discharge Line
Steam Generator Blowdown Discharge Line

Secondary Liquid Waste System Discharge Line

11

MINIMUM
CHANNELS
OPERABLE

ACTION

31
32
32
33
32

=

34
34
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Action 31 -

Action 32 -

Action 33 -

TAHLE 2-2 (Continued
ACTION STATEMENTS

With the number of channels OPERAHLE less than required
by the Minimum Channels OPERABLE requirement, effluent
releases via this pathway may continue for up to 14 days
provided that prior to initiating a release:

a. At least two independent samples are analyzed in
accordance with Section 2.1.2, and

P, At least two technically qualified members of the
facility staff independently verify the release rate
calculations and discharge line valving.

Otherwise, suspend release of radicactive effluents via
this pathway.

With the number of channels CPERAHLE less than required
by the Minimm Channels OPERAHLE requirement effluent
releases via this pathway .nay continue for up to 30 days
provided grab samples are analyzed for principle gamma
emitters and I-131 at a lower limit of detection as spe-
cified in Table 2-1.

a. At least cnce per 12 hours when the specific acti-
vity of the secondary coolant is greater than 0.0
microCurie/gram DOSE BEQUIVALENT I-131, or

b. At least once per 24 how.: when the specific acti-
vity of the secondary coolant is less than or equal
to 0.01 mizroCurie/gram DOSE BQUIVALENT I-131.

With the number of channels OPFRAHLE less than required
by the Minimum Channels OPERABLE requirement, effluent
releases via this pathway may continue for up to 30 days
provided that prior to initiating a release:

a. At least two independent samples are analyzed in
accordance with Section 2.1.2, and

b, At least two technically qualified members of the
facility staff independently verify the release rate
calculations and discharge line valving.

Otherwise, suspend release of radioactive effluents via
this pathway.

12
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Action 34 -

TARLE 2-2 (Continued)
ACTION STATEMENTS

With the number of channels OPERARLE less thau required
by the Minimum Channels OPERABLE requirement, effluent
releases via this pathway may continue for up to 30 days
provided the flow rate is estimated at least once per 4
hours during actual releases. Pump performance curves
generated in place may be used to estimate flow.

13
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TABLE 2-

RADIOACTIVE LIQUID EFFLUENT MONI7ORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

INSTRUMENT

Radioactivity Monitors Providing
Alarm and Automatic Termination
of Release

a.

Liquid Radwaste Discharge Monitor
(HB-RE-18)

Steam Generator Blowdown Discharge
Monitor (BM-RE-52)

Turbine Building Drain Monitor
(LE-RE-59)

Secondarv Liquid Waste System
Monitor (HF-RE-45)

Wastewater Treatment System Influent
Monitor (HF-RE-95)

Flow Rate Measurement Devices

(g

Ligquid Radwaste Discharge Line
Steam Generator Blowdown Discharge Line

Secondary Liquid Waste System
Discharge Line

CHANNEL
CHECK

D(3)
0{(3)

D(3)

ia

SOURCE
CHECK

N.A.

N.A.

N.A.

ANAL 06
CHANNE L
CHANNEL OPERAT IONAL
CALIBRATION TEST
R(2) Q1)
R(2) Q1)
R(2) a(1)
R(2) Q(1)
R(2) Q(1)
R N.A.
R N.A.
R N.A.
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(1)

(2)

(3)

TAHLE 2-3 (Qontinued)
TAHLE NOTATIONG

The ANALOG CHANNEL OPERATIONAL TEST shall also demonstrate that
autamatic isolation of this pathway and control roam alamm an-
nunciation occur as appropriate if any of the following condi-
tions exists:

a. Instrument indicates measured levels above the Alarm/Trip
Setpoint (isolation and alarm), or

b. Circuit failure (alarm only), or
c. Instrument indicates a downscale failure (alarm only), or
d. Ivstrument controls not set in operate mode (alarmm only).

The initial CHANNEL CALIBRATION shall be performed ' ing one or
more of the reference (gas or liquid and solid) stancards cer -
tified by the National Tnstitute of Standards and Technology
(NIST) or using standarus that have been obtained from suppliers
that participate in measurement assurance activities with NIST.
These standards shall permit calibrating the system over its
intended range or energy, measurement range, and establish mon-
itor response to a solid calibration sowrce. For subsequent
CHANNEL CALIBRATION, NIST traceable standard (gas, liquid, or
solid) may be used; or a gas, liquid, or solid source that has
been calibrated by relating it to equipment that was prev.ously
(within 30 days) calibratad by the same gecmetry and type of
source standard traceable to NIST,

CHANNEL CHECK shall consist of verifying indication of flow dw -
ing periods of release. CHANNEL CHECK shall be made at least

once F2r 24 hours on days on which continuous, periodic, or
batch releases are made.

15
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2.4.3

2.4.4

Liguid Monitor Calibration Methodology

The five monitors associated with liquid releases are listed be-
low:

Monitor 1D Description

0~BM-RE~-52 Steam Generator Blowdown
Discharge Monitor

0-LE~RE~59 Turbine Building Drain
Moni tor

0-HF-RE-45 Secondary Liquid wWaste
System Monitor

0-HB~-RE~18 Liguid Radwaste Discharge
Moni tor

O0=HF<RE-95 Wastewater Treatment Syster

Influent Monitor

Liquid effluent streams are monitored by an Nal(Tl) Detector.
The detector operates in a gross counting mode and is gamma sen-
sitive.

Calibration of the liquid monitors shall be performed using three
standard solutions of Cs-137. The solutions shall cover the ap-
propriate range of_tp\e detector and have concentrations of ap-
proximately 5 x 10  uCi/ec, 1 x 10 ¥ uCi/ec, and 1 x 10

uCi/ecc. The solutions shall be presented to the detector and the
meter reading in counts per minute shall be recorded. A graph of
~ounts per minute versus concentration shall be produced from the
data.

The Alam/Trip Setpoints for the Liquid Effluent Radiation Moni-
tors are based on the instantanecus concentration limits of 10
CFR 20, Appendix B, Table II, Colum 2 applied at the boundary of
the restricted area. Specifically, the High Alarm Setpoint will
correspond to the 10 CFR Part 20 limits at the Boundary of the
restricted area; the Alert Alarm Setpoint is set ane order of
nmagnitude below the High Alarm/Trip Setpoint. Since the High
Alarm/Trip initiates isolation of the particular System and term-
ination of the release, this setpoint represents assurance that
the instantaneous liquid release limit of 10 CFR Part 20 is not
exceeded. Auditable records shall be maintained indicating the
actual setpoints used at all times.

16



The calculated Alam and Trip Action Setpoints for the Liquid
Effluent Line Monitors nust satisfy the following eguation:

Where:

C =

c =

F =

Thus,

S £ C
Fef

The liquid effluent concentration limit (MPC) implementing
Section 2.1 in uCi/ml,

The Setpoint, in uCi/ml, of the Radicactivity Monitor
measuring the radioactivity concentration in the effluent
line prior to dilution and subsequent release; the Set-
point, which is inversely proportional to the Volumetric
Flow of the effluent line and directly proportional to the
Volumetric Flow of the dilution stream plus the effluent
stream, represents a Value, which, if exceeded, would re-
sult in concentrations exceeding the limits of 10 CFR 20 in
the unrestricted area.

The Pump Flow Rate as measured at the Radiation Monitor
Location, in Volume per Unit Time, but in the same units as
F, below.

The Dilution Water Flow Rate as measured prior to (e re-
lease point, in Volume per Unit Time.

the expression for detemmining the Setpoint on the Liquid

Radway e Effluent Line Monitor becomes:

c < C(F+f) (+i/ml)
f

17



2.4.4.1

Continuous Liguid Bffluent Monitors

The three monitors associated with continuous liquid releases are
listed below:

Monitor 1D Description

0-BM-RE-52 Staam Generator Blowdown
Discharge Monitor

0-LE-RE-59 Turbine Building Drain Monitor

0-HF-RE-35 Waste Water Treatment Systam

Influent Monitor

The Steam Generator Blowdown Discharge Effluent Monitor contin-
uously monitors the Blowdown Discharge Pump Outlet to detect ax-
cess radioactivity due to Svstem Demineralizer breakthrough or
alnmormal Primary to Secondary leakage. The Blowdown Discharge
Monitor's High Alarm Setpoint initiates CLOSURE of the Blowdown
Isolation Valves and the Blowdown Discharge Valve. Similarly,
the High Radiation Alarm on the Turbine Building Drain Monitor
and Waste Water Treatment Monitor initiates CLOSURE of the Drain
Line Isclation Valves to prevent the release of radioactive ef-
fluents.

Monitor setpoints will be conservatively based on 1-131, the most
restrictive isotope expected to be present. This is particularly
appropriate for the Turbine Building Drain Line Monitor since the
most probable source is the Secondary Steam System which is ex-
pected to have negligible activity unless there is a significant
Primary to Secondary leak. Due to changing activities, it will
not be possible to select a radionuclide distribution on which to
base tie monitor setpoint. Additionally, maximum effluent flows
end mindmur dilution fiows will nomally be assumed.

‘The High Alann/Toip Setpoint will be set to correspond to the I-
131 MPC limit at the boundary of the restricted area fram 10 CFR
Part 20, Appendix B, Table II, Colum 2. The alert alarmm is set
one order of magnitude below the High Alam/Trip Setpoint. This
High Alam/Trip Setpoint assures the limits of Section 2.1 are
not exceeded at the boundary of the restricted area.

In the event that an alarm is TRIPPED, an evaluation of the sys-
tam will be made by taking an actual isotopic and flow analysis

of the discharge.

The above continuous liquid effluents are not radiocactive ef-
fluents until activity has been detected by the Liquid Effluent
Monitor, a Tritium analysis of the Secondary system, or a gross
Beta analysis of the Secondary system. At that time an analysis
of the effluent will be made to verify activity in the system
effluent, During periods of time when the above liquid effluents
are not radiocactive the High Alamm/Trip Setpoint may be set to
1.5 times the background count rate.

18



2.4.4.1.1

2.4.4.1.2

F =+ F
SETPCINT (uCi/ml) = MPC 1131 X m B
Fa

where,

MPCI_131 = Maximum Permissible Concentration of

I‘l3l’ 3-0 E"? \ni/“\l-
Fm = Dilution flow rate.
FB = Rlowdown flow rate.

The setpoint calculation is based on the minimum dilution flow
rate, the maximum possible blowdown flow rate, and, due to
changing conditions, I-131 which is the most restrictive isotope

expected to be presaont.

On the event that an alamm is reached, the setpoint will be re-
evaluated using the actual dilution flow rate, the actual blow-
down flow rate, and the actual isotopic analysis as outlired in
Section 2.4.4.2. Thie evaluation will be used to ensure the
limit of Section 2.1 was not axceeded. The setpoint will still
be based on the MPC of I-131 due to the changing conditions of
activity and I-131 being the most restrictive isotope.

F+F
Setpoint (uCi/ml) = MPC , . X m__T

Fop

= 3.0 E-7 uCi/ml.

-
l

Dilution flow rate.

e
[

Effluent flow rate.

The setpoint is based on the minimum dilution flow rate, the max-
imum possible effluent flow rate, and the nost restrictive iso-

tope expected to be present, I-131.

On the event that an alamm is reached, the release will be eval-
uated to see if the limit of Section 2.1 was exceeded by using
the actual Dilution Flow Rate, the actual Effluent Flow Rate, and
the actual isotopic analysis as outlined in Section 2.4.4.2. The
setpoint will still be based on the MPC of I-131 due to the
changing conditions of activity and I-131 being the most restri-

ctive isotope.
19



2.4.4.2

Batch Radioactive Liguid Effluent Monitor

The two monitors associated with liquid batch releases are listed

below:

Monitor 1D Description

O0-HF~RE-45 Secondary Liquid Waste
System Monitor

0-HB-RE-18 Liquid Radwaste Discharge
Monitor

The setpoint is a function of dilution flow rate, tank flow rate,
and izotopic camposition. A laboratory isotopic analysis is made
of each batch pvior to discharge. Based on the isotopic analysis
and existing flcv condition, the setpoint wi'l be calculated and
set on the approp-iate monitor to ensure the concentration limits
of 10 CFR 20, Appe 1ix B, Table II, Colum 2 are not exceaded.

The setpoints »ce determinad using the following methodology:

1) Detemmire concentrations of radiocactivity of the batch being
coneid sred for release.

™ 2 isotopic concentration of the batch is the sum of the
concentrations for the isotopes present as determined from
the analysis required in Table 2-1.

Where:

5

4

]

= £
Ca*Cy*tCy+C *C

g f

The concentration of nuclide i as determined by
the analysis of the waste sample.

The sum of the concentrations C_ of each measured
gamma emitting nuclide obaerwdgby gamma-ray
spectroscopy of the waste sample.

The measured concentration C_ of alpha emitting
nuclides observed by gross dpha analysis of the

monthly camposite sample.

The measured concentrations of Sr-89 and Sr-90 in
liquid waste as detemined by analysis of the
quarterly camposite sample.
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Z)

*C, = The measured concentration of H-3 in liquid waste
as determined by analysis of the monthly campo-
site.

'Cf = The measured concentration of Fe-55 in liquid
waste as determined by analysis of Lhe quarterly
camposite,

*Values for these concentrations will be based on

previous camposite sample analysis as required by
Table 2-1.

The measured radionuclide concentrations are used to calcu-
late a dilution factor, F,, which is the ratio of total di-
lution flow rate to tank glcu rate required to assure that
the limiting concentrations of Section 2.1 are met at the
point of discharge. This is referred to as the required di-
lution factor and is determined according to:

F.= (£&£C.___)xF
d Mk, ) °

i

Where:

Ci = Measured concentrations of C_, Ca, Cgr C and Cf,
as defined in Step 1. 'mm\sgC,C.Ctim '
will be included in the calculfitiof as appropfiata.

MPC_, MPC_, MPC_, MPC_ and MPC,., are limiting con-
cenfratiofls of Phe a iate’radionuclide from 10
CFR 20, Appendix B, Table II, Colum 2. For dis-

solved or entrained noble gases, the concentration
shall be limited to 2.0E-04, uCi/ml total activity.

-

F_ = The safety factor; a conservative factor used to
te for statistical fluctuations and errors
of measurement default value is 1.0.

For the case F, < 1, the waste tank effluent concentration
meets the limi¥s of 10 CFR 20 without dilution and the ef-
fluent may be released at any desired flow rate. Ffor the
case F, » 1, a mdified dilution factor, F, , must be deter-
mined go that available dilution flow may @ apportioned
among simultaneovs discharge pathways.

21



Pdn » Fd/Fa

wWwhere F_ is the allocation factor which will modify the re-
quired 8ilution factor so that simultaneous liquid releases
may be made without exceeding 10 CFR 20 limits.

The most. straight-forward determination of allocation factor
ist

Fa = 1/n

wWhere:

4)

n = The number of liquid discharge pathways forvtxicl'tl‘-‘d> 1
and which are planned for simultaneous release.

However, this value for F_. may be unnecessarily restrictive
in that all release pathuﬂw are apportioned the same frac-
tion of the available dilution stream, regardless of the re-
lative concentrations of each of the sourves.

Since the radionuclide concentration of the two continuow
souwrces is expected to be less than that of the batch reloase
source, it is acceptable to allocate smaller portions of the
dilution stream to the continuous releases and a larger por-
tion to the batch releases,

Therefore, F_ is defined as a flexible quanticy with a de-
fault value 8f 1/n. Prior to initiating simultanecus re-
lease, a check will be made to assure that the sum of the
allocation factors assigned to pathways for the simultaneous
release is < 1.

The calculated maximum permissible waste tank effluent flow
rate, F___ , is based on the modified dilution factor, Fdn’
and the"8¥fective dilution flow rate, Faff'

The cooling lake into whoch the effluent is discharged is
also the source of the dilucion stream. It is therefore
necessary to take into account the recirculation of pre-
viously emitted radionuclides should they be detecied by sam-
ple analysis of the cooling lake water. This is accamplished
by defining an effective dilution flow ra*e as:

Fee=F [L-Z1C )
eff m[ iMPé

{



3)

Pm = The expected minimm dilution water flow rate.
LL‘i = Measured concentration of nuclide i in the cooling
lake water sample.
MPCi = Limiting concentration of radionuclide i fram 10 CFR
20, Apperdix B, Table II, Colum 2.

For the purpose of setpoint calculations the axpected minimum
dilution flow rave is assigned a value based upon the type
and number of pumps RUNNING into the circulating water pip-
ing.

Having established the values of F, and F 6 the calculated
naximm permissible waste tank flﬁ‘mte i¥ 6ivm by

tnux = Fots * £p Fatt for fp ““ peff

Fun fdn
where £ if the expectad effluent flow rate; normally the
rated cﬁpsr:ity of the effluent punp. Thus the pump flow rate
is set at or below f___. Even though the value of f may
be larger than the alefial effluent punp capacity, f 'fuft does
represent the upper limit to the effluent flow rate! whereby
the requirement of 10 CFR 20 may still be met. If F,k < ],
the effluent pump flow rate may be assigned any valué since
the waste tank effluent concentration meets the limits of 10
CFR 20 without dilution and the release may be made without
regard to the setpoints for other release pathways. For
those discharge pathways selected to be secured during the
release under consideration, the pump flow rate should be set
at as low a value as practicable to detect any inadvertent
release.

A setpoint for the dilution stream flow rate is not appli-
cable since the minimum flow rate is administratively set.

The liquid radiation tor setpoint may now be determined
based on the values of &, C., and £ The monitor re-

sponse is primarily to lrad.tat.iﬁ’,‘.t.hm:afm:e, the actual
setpoint is based on £, C_. The calculated nonitor setpoint
concentration is as follows:

= ‘ { 3
c=A%c, (uwi/m)
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A = Adjustment factor which will allow the setpoint to
be established in a practical manner for convenience
and to prevent spurious alams,

1f A > 1, calculate ¢ ard determine the maximum value for the
actual monitor setpoint (uCi/ml).

If A <1, no release may be made.

1f F, < 1, no further dilution is required and the release may
be made without regard to available dilution or to
other releases made simultanecusly. However, it is
necessary to establish a monitor setpoint which
will provide alamm should the release concentration
inadvertently exceed 10 (CFR 20 limits. This can be
accamplished by establishing the adjustment factor
as follows:

A= l/Fd
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3.0

Gaseous effluent releases fram the Unit Vent and Radwaste
Building Vent are monitored continuously. The Unit Vent is the
release point for the Fuel/Auxiliary Building, access cantrol
area, containment purge, and condenser air discharge. The Rad-
waste Building Vent is the release point for Waste Gas Decay
Tanks and the Radwaste Building Ventilation System.

Waste Gas Decay Tank releases and Containment Building releases
are treated as batch releases. Waste Gas Decay Tank releases are
monitored by the Radwaste Building Exhaust Monitor. Containment
Building releases (purges) are monitored by the Containment Purge
System monitors and the Plant Unit Vent Monitor.

Monitor identifications are as follows:
Monitor ID Release Point Description
O~GT-RE~21 A and B Unit Vent (Fuel/Auxiliary
Building, access control area,

contaimment purge, condenser
air discharge)

O-GH-RE-10 A and B Radwaste Building vent (Rad-
waste Building, waste gas de-
cay tank discharge. Acts to
isolate Waste Gas Decay Tank
discharge)

O-GT-RE-22 & 23 Containment Purge System Moni-
tor (acts to isclate the
purge; is not an effluent mon-
itor)

O-GT-RE-31 & 32 Containment Atmosphere Monitor
(acts to isolate purge; not an
effluent monitor)

The setpoint for monitors may be determined either based on total
body dose or skin dose rate. The dose rate limits are for dose

rates at the unrestricted area boundary. The monitor setpoint is
the lesser of the total body dose rate or skin dose rate.
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3.1

3.1.1

3.1.2

Doee Rate - Qumpliance With 10 CFR 20

The dose rate due to radicactive materials released in gaseous
effluants from the site to areas at and beyond the SITE BOUNDARY
(see Figure 3.1) shall be limited to the following:

a. For noble gases: Less than or egqual to 500 mreme/yr to the
whole body and less than or equal to 3000 mreme/yr to the

skin, and
b. For lodine-131 and 133, for tritium, and for all radionu-
clides in particulate form with half-livas greater than 8
days: Less than or equal to 1500 mrems/yr to any organ.
Remedial Action

With the dose rate(s) excesuing the above limits, immediately
restore the release to within the above limit(s).

|

dose rate to radionuclides in gaseous effluents shall be de-
terminad to be within the above limits in accordance with the
methodology described below by obtaining representative samples
and performing analyses in accordance with the sampling and anal-
ysis program specified in Table 3-1,
Based on the methodology of NUREG-0133;
a. Release rate limit for nobles gases:
&K, (X/Q) Q; <500 mrem/yr for the total bedy,
and

€ (L + L1M) (X/Q) Q; <3000 mrem/yr for the skin,

K, = Total body dose factor due to gamma emissions for
each idm&ified noble gas radionuclide, in mrem/yr
per uCi/m”, fram Table A.1-2.

(X/Q) = 2.2 E-06 sec/m’, the highest calculated annual
average relative concentration at the restricted
area boundary in the north sector.

27
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3.1.2 Surveillance Requirements (Continued)

Q1 = Release rate of radionuclide i fram vent, in
uCi/sec.

I..i = 8kin dose factor due to beta emissions for each
idmtifiad noble gas radionuclide, in mrem/yr per
uCi/m~, fram Table A.1-2.

M, = Air dose factor due to gamma emissions for each
idmt§fied noble gas radionuclide, in mrad/yr per
uCi/m” from Table A.1-2.

1.1 = Conversion constant of air dose to skin dose.
b. Release rate limit for all radionuclides and radicactive

materials in particulate form and radionuclides other than
noble gases:

to

Where:

(i)m " (X/Q) ¢ Q) <1500 mrem/yr to any organ.

©
il

The release rate of radionuclides, i, in gaseous
effluent from all vent releases, in uCi/sec.

11Nw'1hedoaepamnetettorradimucliduoﬂmﬂun
() nobles Jages for the inalation pathway, in mrem/yr
per uCi/m~, See Table A.5-1.

(¥7Q) = 2.2 E-06 sec/m® (the highest annual average). The
highest calculated relative concentration for es-
timating the dose to an jndividual at the unre-
stricted area boundary in the N sector.

All radionuclides are assumed to be released in elemental form.
The limit is applicable to the location (unrestricted area boun-
dary or beyond), characterized by the value of X/Q which results
in the maximum total body or skin dose comitment. The factors
K., L,, and M. relate the radionuciide airborne concentrations to
vlriolls dose Pates assuming a semi-infinite cloud. These factors
are taken fgun Table b~1 of_I.he Ragu.l’tazy Guide 1.109 and multi-
plied by 10” to convert pCi = to uCi " and listed in Table A.1-2.
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3.1.2 Surveillance Reguivements (Continued)

The fellowing equation for P(i)m was taken from NUREG 0133:

P(i)m (Inhalatior ;

o {
P(i)IN K' (BR) Dl“Ai (mrem/yr per uCi/m")
Where:
K' = a constant of unit conversion, 106 pCi/uCi

BR = Lljebmminqrat.eofmeddldaqagmupin
m"/yr

DFA, = the maximum organ inhalation dose factor for
the child age group for the i th radionuclide,
in mrem/pCi. The total body is considered as
an organ in the selection of DFAi.

The age group considered is the child group. The child's
breathing rate is taken as 3700 m"/yr fram Table E-5 of
Regulatory Guide 1.109. The inhalation dose factors for
the child, DFA, are presented in Table *-9 of Regulaticry
Guide 1.109, ift units of mrem/pCi.

Resolutions of the units yields:

P, (Inhalation) = 3.7 X 10° DFA,

The Pi value for tritium is:

P, (Inhalation) = 3.7 x 10° DFA,
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TABLE 3-1
RADIOACTIVE CASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM
MINIMOM LOWER LIMIT OF
SAMPLING ANALYSIS TYPE OF DETECTION{LLD}{1)
GASEQUS, EELEASE TYPE FREQUENCY FREQUENCY ACTIVITY ANALYSIS (uCijml)
? 13 "
1. Waste Gas Decay Each Tank Each Tank Principal Gamma Emitters (2) 1x10©
Tank Grab Sample
P ? -8
2. Containment Purge Each Purge(3)|Each Purge (3) Principal Gamma Emitters (2Z) ix10
or Vent Grab
Sample ] s
H-3 (oxide) ix1o"
3. Unit Vent M(3}), (&) M(3) -4
Grab Principal Cemms Emitter. (2) ixie
Sample
M{s) &
H-3 (oxide) ixi0 l
5. Radwaste Building M ] "
Vent Grab Sample Principal Gamma Emitters (2} ixl6"
- P 6
13-3 (oxide) 1x307
6. Release Types Continucus 1 12
as listed in 3. (%) W I-13a ixio”
and 5. above
Charceal Sample [I-133 1xi0~ 19
Cont inuocus W(7) Particulate “11
(&) Sample Priocipal Camma Emitters (2) ixi®
Continu .5 (6} M Particu- 11
Composite late Sample Gross Alpha ix10”
Continuous Q 11
(6} Composite Parti- !Sr-8¢, Sr-90 ix10"
tulate Sampi=
30
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TNRE 3-1 (O b)amxd)
TAHLE NOTATIONS

(1) The LLD is defined, as the amalles’. concentration of radicactive
material in a sample that will yleld a net count, above system

; that will be detected with 95% probability with only

background
5% probability of falsely concluding that a blank obeervation
Jepresents o “real” signal.

For a particolar mneasureanent systan, which may include radio-
chemicel seperation

Y "exp (-AA¢L)

LD = the "a priori" lower limit of detection (mi:oroCuries
per unit mass or volume),

&, = the standard deviation of the background counting
rate or of the counting rote of a blank samnple as
appropriate, (counts per minute),

E = the counting efficiency (counts per disintegration),

V = the sample size (units of mass or volume),

2.22 x 10° = the number of disintegrations per minute per
microCurie,

Y = the fractional radiochemical yield, when applicable,

A . mndlmctiw?uymtmt for the particular
ralonuclide (8

At = the elapsead time betwean the mudpoint of sample
collection and the time of counting(s).

cal values of E, V, ¥, and 4t should be used in the
culation,

It should be recognized that the LID ie defined as an a priori (be-
fore the fact) limit representing the capability of a measurement
gystam «nd not as an 3 posteriori (after the fact) limit for a par-
ticular neasurement .

3
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(2)

TANE 3-1 (Contioed)

TAHLE NOTATIONS (Continued)

T™e principal gamma amitters for which the LID specification
applies include the following radiornuclides: Fr-87, Kr-88, Xe-
133, Xe-133m, Xe-135, and Xe-138 in noble gas releases and Mne
54, Fe-59, Co-58, Co-60, Zn=-65, Mo-99, 1-131, Ce-134, Cs-137,
Ce-141 and Ce-144 in iodine and particulate releases. This list
doss not mean that only these nuclides are to be considered,
Other gamma peaks that are jdentifiable, together with those of
the above nuclides, shall a'so te ana.yzed and reported in the
samiannual Radicactive Effluent Release Report (n the format
outlined in Regulatory Guide 1.21, Appendix B, Revision 1, June
1974,

Sanpling and analysis shall also be performed following shut-
down, startup, or a THERMAL FOWER change exceading 15% of RATED
THERMAL POWER within 1 hour period,

Tritium grab samples shall be taken and walyzed at least once
per 24 hours when the refueling canal is ilooded.

T™e ratio of the sample flow rate to the sampled stream flow
rate shall be knewn for the time pariod covered by each dose or
dose rate calculation made in accordance with Sections 3.1, 3.2
ard 3.3.

Samples shall e changed at least once per 7 days and analyses
shall be completed within 48 hours after changing, or after re-

moval from sampler. For unit vent, sampling shall also be por-
formed at least once per 24 hours for a least 7 days following
@ach shutdown, startup or THERMAL POWER change excesding 158 of
RATED THERMAL POWER within a l-hour pericd, and analyses shall
be capletad within 48 hours of changing. When sanples col-
lected for 24 hours are analyezed, the corresponding LLD's may be
increased by a factor of 10. This »equirement does not apply
ift (1) analysis shows that the DOSE EQUIVALENT 1-131 concen-
tration in the reactor coolant has not increased more than a
factor of 3, and (2) the noble gas mmitor shows that effluent
activity has not increased more than a factor of 3.
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3.2
3.2.1

3.2

3.2.1.2

Dose - Qosplisnce With 10 CFR 50 Agpexdix 1

Riilew Gaser

T™e air dose due to nobles gases releasad in gaseous effluents,
and 8

fram each unit, to areas at ITE BOUNUARY (see
Figure 3.1) shall be limited to the following:

a. During any calendar quarter: Las r 1
for gamma radiation and less than or egqual to 10 mrads for
beta radiation, and

b, During any calendar ysar: Less than or egqual to 10 mrads for
gamma radiation and less than or egual to 20 mrade for beta
radiation.

Romedial Actico

With the calculated air dose from radicactive noble gases in
gaseous effluents exceeding any
sutmit to the Conmiseion within
Specification 6.9.2, a special
cause(s) for exceeding the limit(s) and
actions that have been taken to

posed corrective actions to be taken to assure tha
releases wiil be in campliance with the above

Survei llance Reguirements

Cumulative dose contributions for the current calendar quarter
and calendar year for noble gases shall be detarmined in accor-
dance with the following methodol at least once per 31 days,
The dose calculations for the act releasns of radiocactive
noble gases in gaseous effluant will be consistent with the
methodol provided in Reg. Guide 1.109, Rev, 1. The following
dose calculations will be performed:

a. During any calendar quarter;
For gamam radiation;

D = 32788 £, M ((*Q) ' Q) 5 5 mad,
For beta radiation;
D = 3788 & N ((*/Q) * Q) £ 10 mrad,
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3.2.1.2 Survelllance Reguiresents (Oontined)
. b. During any calendar year:
For gamma radiation:

D = 34788 % M (%) Q) £ 10 mrad,
For beta radiation:
: . X i .

where:
3,17 E~8 = The inverse of the nutber of seconds in a year.

M1 = The air dose factor due to gamma emissions for each
idmt.ﬁticd noble gas radionuclide, in mrad/yr per
uCi/m” from Table A.1-2 (Reg. Guide 1.109, Table B
1, Col. 4).

N1 = The air dose factor due to beta emissions for each
identified noble gas radionuclide, in mrad/year per
uCi/m” from Table A.1-2 (Reg. Guide 1,109, Table B
1, Colum 2).

(K78) = 2.2 B6 sec/m’. The highest calculated annual ave-
rage relative conomntration for any area at the une

‘ restricted area boundary.

Q = The release of noble gas radionuclides, ‘i’, in gas-
eous effluents, in uCi. Releases shall be cumulative
ovar the calendar quarter or year as appropriate.

An average monthly air dose schedule should be setup to ensure
section 3.2.1 is not exceadad. 'The average monthly air dose
should be as followst

a, For gamy radiation < 1.6 mrad/mo.
For beta radiation < 3.3 mrad/mo.

If the monthly average air dose for: (a) is exoeeded, it should
be noted that if the release is continued at the same (or higher)
frequencies or activities the quarterly limit of Section 3.2.1.A
will be exceeded.

b. For gamma radiation < 0.8 mrad/mo.
For beta radiation < 1.6 mrad/mo.

If the monthly avarage air dose for: (b) is exceeded, it should
be noted that if the release is continued at the same (or higher)
frequencies or activities the annual limit of Section 3.2.1.B
will be exceeded,
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3.2.1.2

3.2.2

3.2.2.1

3.2.2.2

T™e dose to a MEMEER OF THE PUHLIC frum lodine-13]1 and 133, tri-
tium, and all radionuclides in particulate form with half-lives
greater than 8 days in gaseous effluents mleased, from each
unit, to areas at and beyond the SITE BOUNDARY (see Figaue 3.1)
shall be limited to the following:

a, During any calendar quarter: Less than or egual to 7.5 mrems
to any organ; and

b. During any calendar year: Less than cor equal to 15 mrems to
any organ.

Reomx’” 31 Action

With the calculated dose {rom the release of lodine-131 and 133,
tritium, and radionuclides in particulate form with half-lives
qr-w than 8 daye, in gasecus effluents exceading of the

above limits, prepare and sulmit to the Camission wi 30
days, pursuant to Technical Specification 6.9.2, a special report
that identifies the cause(s) for exceading the limits and defines
the corrective actions that have been taken to reduce the re-
leases and the pruposed corrective actions to be taken assure
?ut subsegquent releases will be in cumlimon with the above
imits,

Surveillance Requiromsits

Cumulative dose contributions for the current calendar jquarter
and current calendar year for lodine-)3l and 133, tritium, and
radionuclides in particulate form with half-lives ter than 8
days shall be determined in accordance with the following metho-
dology at least once per 31 « To show , the aose
calculations for the actual releases of the ject materials are
consistant with the methodology providad in Regulation Guide
1.109, Revision 1. The following dose calculations will Le per-
formed:

g

a, D (mxem) = 3,17E-8 ¥ Ri [(mi)] 7.5 mrem

b, D (mrem) = 3.176-8 & R, [(WQ,)]

A

i~

15 mrem
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3.2.2.2

Surveillance Reguirements (Qontimed )
Where:
3.17 E-8 = The inverse of the nunber of seconds in a year.

Qi = The release of radiciodines, radicaciive materials
in particulate form and radionuclides other than
noble gases in gaseous effluents, 'i’', in uCi.
Roleases shall be cumulative over the calendar
qut-r or year as appropriate. The Q vnluo shall

be determined as the product of the fl
t.hmmmmluupintmdmbmpluofm
effluent analyzed in accordance with Table 3-1.

W = The annual average digparsion parameter for asti-
mating tre dose to an individual at the controlling

lucation.
W = (x/Q), 2.2 % 10'6 oet:/m3 for the inhalation
pathway .
W = (D/Q), 1.8 E-8 m'z, for the food and ground
plane pathways,

R, = T™e dose factor for each 5dmufiod radionuclide,
‘ ‘', in mrem/yr per uCi/m”. See Table A.5-2 through
Table A.5-20.
wWhare:
Inhalation Pathway Factor, R { (X/Q)
R', (X/Q) = K’ (HR), (DFA(), (mrem/yr per uCi/m’)
Where!
K’ = a constant of unit conversion, 106pCi/uC1.

(BR), = 'Ihebmtm.nqrswotmnupwrnfaqu
group (a), in

The breathing rates (BR) for the various age groups
are tabulated below, as 8iven in Regulatory Guide
1.109, T‘blﬂ E"‘S-

AGE GROUP (a) BREATHING RATE (m°/yr)
Infant 1400
Child 3700
Teen 8000
Adult 8000
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Survelllance Requiremnts (Oontimed)

(m’Ai). = The maximm organ inhalation dose factor

f
Unmwixntotaq-qup(n) for the { th
radionuclide, in mrem/pCi. The tota

£

is considerexi as an organ |
of (l:ni) . See Tables A.2«1, A.2+2,
& A.2-4" ®Pram Regulatory Guide 1.109,
Tables E«7, E«8, E-9 arnd E-10.

Ground Plane Pathway Factor, RGi[D/Q]

RGi(D/Q)-K'K" (8F) Dli'\S1 [(z-o'Ait)/M](mz " mren/yr per uCi/sec)

Where:

A constant of unit conversion, 106 pCi/uClt .

= >
" L]

A comstant of unit conversion, 8760 hr/year.

M -” 2_?00:}' comstant for the i th radionuclide,

t = The exposure time, 4.73 EB sec (15 years).

= 'The ground plane dove conversion t,ct.or for the i
th radionuclide (mrem/hr par pCi/m”). See Table
A.2-5. (Regulatory Guide 1.109, Table E<6).

SF = The shielding factor (dimensionless), 0.7 (Reg.
Juide 1.109)

Grase-Cow-Mi Lk Pathway Factor, RC, (D/Q]

' 1001 = k31 ) B, () (o), (Mg (@t
(mz'm\/yr per uCi/sec)
Where!
K' = A constant of unit conversion, 106 pCi/uCi.

Q = ™e cow's consumption rate, in Kg/day (wet weight),
50 kg/day. (Reg. Guide 1.109, Table E-3).

U = 7he receptor’'s milk consumption rate for age (a),
av in liters/yr. (Reg. Guide 1.109, Table E-5)
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3.2.2.2

Survel Llase Reuinesnts (Qaotimed)

Aw

NOTY: The fraction of the wvr that the oow s on pasture and

Infant = 330 l/yr
Child = 330 1/yr
T « 400 1/yr
Ault = 310 1/yr

™e agricultural pruductsvity by un&t area of pas-
ture feed 8, in kg/m", 0.7 kg/m“. (Reg. Guide
1.109, Table E-15)

™e stable elamnt transfer coefficients, in
days/liter, see Table A.3-5. (Reg. Guide 1.109,
Table E~1)

Fraction of deposited activity retained on cow's
feed grass, r=] for radioiodine and r=0.2 for par-
ticulates, (Reg. Guide 1.109, Table E-15)

The maxirum organ ingestion dose factor for the i
th radionuclide for the receptor in age group ‘a’,
m mﬂn h 'I‘bl- Ac3-1, A03-2f A.3-3, m
Ao3-4a (Mn M“ 1:109' Ml‘ E‘ll, 3-12, 5’13'
ard E-14)

The ?nony consgtant for the i th radionuclide, in
sec ., '

T™e decay constant for removal of activiiy on .l_raf
and plant surfaces by weathering, 5.73 E-7 sec

(corvesponding to a 14 day half-life).

T™e transport time from pasture to cow, to milk, to

; in sec, 1,73 ES secs (2 days). (Reg.
Guide 1.109, Table E-.5).

the fraction of the cow fead that is pasture grass is
assumad to be 1.0, which is the most restrictive case,

Grass-Goat-Miik Pathway Factor, RCL(D/Q)
Rci[D/Q) = K’ (%_“:ﬁ) F, (r) (DFL. ), (l/yp) (0")1"‘!)

(mz’mrm/yr par uCi/sec)

18



Where

Qp = ™e goat's consumption rate, in Kg/day (wet
waight), 6 Kg/day. (Reg. Guide 1.109, Table E-3).

t, = 'Te transport time from pasture to goat, to milk,

! to receptor, in sec, 1.73 ES sec (2 days). (Reg.
Guide 1.109, Table E-15).

all other terms are defined under the Grass-Cow Milk-Pathway Fac-
tor,

NJIE: The fraction of the year that the goat is on pasture and
the fraction of the goat fead that is jasture grass is
assuwdd to be 1.0, which is the met restrictive case.

The concentration of tritium in milk is based on the airbm?a

concentration rather than the depositin. Therefore, the
based on (X/o),
nci (X/Q) = K'K"" By Qp Uy (DFLy), [0.75 (0.5/H)

(mrem/yr per \Ci/m3)

K'' = a constant of unit conversion, 103 gn/Kg .

H = Absolute humidity of the atmosphcre, 8 gn/m3.

(Reg, Guide 1.109).
0.75% = 'The traction of total feed that is water. (NUREG
0133)

0.5 = The ratio of the specific activity of the feed
grase water to the atmospheric water. (NUREG 0133)

Grass-Cow-Meat Pativay Factor, K (D/Q)
R"ilD/Ql =K ( x) Fe (r) (DFL;), ( /y ) (e ’)itf)
(m ‘mresm/yr per uCi/sec)
Where
Ft = The stable e.ament transfer coefficients, in
days/kg, Table A.3+5, (Reg. Guide 1.109, Table E-
1).
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3.2.2.2  Survelllance Requiremsnts (Quntinued)

U = The receptor’'s meat consumption rate for age (a),
ap in kg/yr. (Reg. Guide 1.109, Table E~5).

Infant = 0
Child = 4]
T = 65
Ault = 110

ty The transport time from pasture to receptor,
sac., 1.73 B6 (20 days) (Reg. Guide 1,109, "\blo
i5).

‘The concentration of tritium in meat ie based on its airix
concentration rather than the deposition. Therefore, the { is
based on (X/Q)1

R, (X/Q) = E'K** By Qy Upp (DFL;), (0.75 (0.5/H))
(mren/yr per uCi/m’)
Where:
All terms defined above.
Vegetation Pathway Factor, R’ (D/Q)
Man is considered to consume two types of vegetation (fresh and

stored) that differs only in the time pariod | tween harvest
and consumption, therefore:

gt
_— J(OFL, ), [ (U “&N"J“ Bl e )

v A )
(2.muvyrp-ruc1/nc)

n"i‘o/m-x'

K' = A constant of unit conversion, 108 pCi/uCi .

™ = e cmlmpuon rate of fresh leafy vegetation by

% the receptor in age group (a), in kg/yr. (Reg.
Guide 1.109, Table E-5).

Infant = 0 kg/yr
Child = 26 kg/yr
Tean = 42 kg/yr
Adult = 64 kg/yr

US = The consumption rate of stored ve  ation by the

receptc. in age group (a), Kg/yr. (Reg. Guide
1.109, Table E-5).
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3.2.2.2  Survelllance Reguirasmts (Oootineed)

. Infant = 0 kg/yr
Child = 520 kg/yr

Tean = 630 kg/yr

Adult = 520 kg/yr

f. = The fraction of th- annual intake of fresh leafy
vegetation grown locally. (default = 1.0) (Reg,
Guide 1.109).

f_. = The fraction of the annual intake of stured vege-
9 tation grown locally. (default = 0.76) (Reg. Guide
1,109).

= 'The average time between harvest of leafy vegeta-
t
tion and its consumption, in seconds, 8.6 E4 secs
(1 day). (Reg. Guide 1.109).

L. = '"™he average time between harvest of stored vege-
tation and its consumption, in seconds, 5.18 E6
secs (60 days) (Reg. Guide 1.109, Table E-15,.

iy * The vegetation area demsity, 2.0 lug/mz. (Rag. Guide
1.109, Table E-15).

All other factors previously defined.

The concentration of trit um in vegetation is based on the air-
lvms concentration rather then the deposition. Therefore, the
R, is basad on (X/Q):

i
R [X/Q) = K' K" (ot + 0P, tg) (DFL ), [0.75 (0.5/H))

(mrem/yr per uci/m3)
Where:

All terms defined previously. All values indicated are default
values from Reg. Guide 1,109, Rev. 1.

An average monthly dose schedule should be setup to ensure Sec-
tion 3.2.2 is not exceeded. The average monthly dose due to
radiociodines, particulates, and other radionuclides which are
included in this section should be as follows:

a. < 2.5 mrem/mo.



3.2.2.2

3.3

3.3.1

Survei Llance Requiremsts (Contineed)

1f unumthlyam‘rdun for (a) is exceaded, it should be
noted that if mnuuucmt.tnudatuwn-(nrhighar
frequencies or activities the guarterly limit of Section 2.4
will be excueded,

b, < 1.25 mreanw/mo.

If the nonthly average dose for (b) is exceeded, it should be
noted that if the release is continued at the samwe (or highu‘)
frequencies or activities the ymarly limit of Section 3.2.2
will be exceeded,

If any of the above monthly doses are exceeded, evaluation of the
causes should be ormed and steps taken to reduce the activity
or frequency of release.

Projected Dose

The VPNTILATION EXHAUST TREATMENT SYSTEM anc the WASTE GAS AQLIUP
SYSTEM shall be OPERABLE and appropriate portions of these sys-
vams shall be used to reduce releases of radicactivity when the
projectad doses in 31 days due to gaseous effluent releases, from
each unit, to areas at and beyond the SITE BOUNDARY (see Figure
3-1) would excead:

a. 0.2 mad to air f. jamma radiation, or

! 0.4 mrad to air from beta radiation, or

¢, 0.3 mrem to any organ of a MEMBER OF THE PUBRLIC.

Remexdial Action

With radicactive gaseous waste being discharged without treatment
and in excess of the above limits, prepare and sulmit to the Cam-
mission within 30 days, pursuant to Technical Specification
£.9.2, a spacial report that includes the following information:

a. Identification of any inoperable equipment or subsystems, and
the reason for the inoperability,

b, Action(s) taken to restore the inoperable equipment to
OPERAHLE status, and

. Summary description of action(s) taken to prevent a recur-
rence.
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3.3.2
3.3.21

3‘3.2.2

3.4

JaAL

Survei | lance Regui resets

Doses due to gaseous releases fram each unit to areas at and be-
yond the SITE BOUNDARY shall be projected at least once per 31
days in accordance with the following methodology when Gaseous
Radwaste Treatmant Systems are not being fully utilized.

Dy, = |A]. A
. [:,,]

Where:

D,y = Projectad 3] day dose

3l
A = Cumulative dose for current quarter

T = Current number of days into guarter

The installed VENTILATION EXHAUST TREATMENT SYSTEM and WASTE GAS
HOLDUP SYSTEM shall be considered OPERAHLE by meeting Section 3.1
and 3.2 limits,

The radicactive gaseous effluent monitoring instrumentation chan-
nels shown in Table 3-2 shall be OPERABLE with their Alarm/Trip
Setpoints set to ensure that the limits of Section 3 1 are not
exceaded. The Alamy/Trip Setpoints of these channels meeting
Section 3.1 shall be determined and rdjusted in accordance with
the methodology and parameters of Section 3.4.4 below,

Remedial Action

a. With a radicactive gaseous effluent monitoring instrumenta-
tion channel Alam/Trip Setpoint less conservative than re-
guired by the above specification, immediately suspend tle
release of radicactive gaseous effluents monitored by the
affected channel, or declare the channel inoperable.

b, With less than the minimm number of radicactive gaseous ef-
fluent monitoring instrumentation channels OPERABLE take the
ACTION shown in Table 3-2. Restore the inoperable instru-
mentation to OPERAHLE status within the time specified in the
ACTION, or explain in the next Semiznnual Radiocactive Ef-

fluent Release Report, why this inoperability wis not cor-
rected within the time specified.
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3.4.2

Gurvel) lance Regui raments

Bach radicactive gaseous effluant monitoring instrumentation
channel shall be demonstrated OPERAHLE by parformance of the
CHANNEL CHECK, S0OURCE CHECK, CHANNEL CALISRATION and ANALOG
CHANNEL OPERATIONAL TEST at the frequencies shown in Teble 3~

44
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TABLE 3-2
_ IVE GASEQUS EFFLUENT MONITORING INSTRUMENTATION

INSTRUMENT

i. Umnit Vent System

4.

b.

d.

e.

Nobie Gas Activity Monitor - Providing
Alarm (GT-RE-21)

lodine Sampler
Particulate Sampler
Flow Rate

Sampler Flow Rate Monitor

¢. Containment Purge System

a.

oD(m

Noble Gas Activity Monitor - Providing
Alarm and Automatic Termination of
Release (GT-RE-22, GT-RE-33)

lodine Sampler

Particulate Sampler

f low Rzte

Sampler Flow Rate Monitor

a5

MINIMUM CHANNEL S

APPLICABILITY

OPERABLE

ACTION

a3
43
45
3s

41
43
a3
45
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2

RADICACTIVE GASEOQUS EFFLUENT MONITORING INSTRUMENTATION

INSTRUMENT

3

0DCM

Radw.ste Building Vent System

a.

Noble Gas Activity Monitor - Providing
Alarm and Automatic Termination of
Release (GH-RE-10)

iodine Sampier

Particulate Sampler

Flow Rate

Sampler ¥low Rat= Monitor

45

MINIMUM CHANNEL S
OPERABLE

APPLICABILITY

Bre

-

38,80
43
43
&5
39

/9
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ACTION 7

ACTION 39

ACTION 40

ACTION 41

ACTION 43

ACTION 45

TAHLE NOTATIONS
* At all times.

ACTION STATEMENTS

With the nurber of channeles OPERAHLE less than required
by the minimum channels OPERAHLE requirement, the oon-
tents of the tank(s) may be released to the envirorment
for up to 14 days provided tha. vrior to initiating the
release:

a. At least two independent samples of the tank’'s con-
tents are analyzed, und

b. At least two technically qualified mambers of the
facility staff independently verify the release rate
calculations and discharge valve lineup.

Otherwise, suspand release of radiocactive effluents via
this pathway.

With the nunber of channels OPERABLE less than required
by the minimum channels OPERAHLE requirement, effluent
releases via this pathway may continue for up to 30 days
provided the flow rate is estimated at least once per 4
hours ,

With the number of channels OPERAHLE less than

by the minimum channels OPERAHLE regquirement, effluent
releases via this pathway may continue for up to 30 days
provided grab samples are taken at least once per 12
hours and these sanples are analyzed for radicactivity
within 24 hours,

With the number of channels OPERABLE less than required
by the minimm channels OPERABLE requirement, imme-
diately suspend PURGING of radiocactive effluents via
this pathway.

With the number of channels OPERAHLE less than required
by the minimm channels OPERAHLE requirement, effluent

releases via the affected pathway may continue for up to
30 days provided samples are continuously collected with

auxiliary sanple equipment as required in Table 3-1.

Flow rate for this system shall be based on fan status
axi operating curves or actual measurements.

47
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JABLE 3-3
RADIOACTI SE FFLUENT MONITORING | TATION SURVEIL REQUIREMENT
ANAL (G
CHANNE | MODES FOR WHICH
CHANNEL SOURCE CHANNE L OPERATIONAL SURVE 1L LANCE
INSTRUMENT _CHECK ~ _CHECK  CALIBRATION TEST _1S REQUIRED

Unit Vent System
a. MNoble Gas Activity Monitor-

Providing Alarm (GT-RE-21) D ™ R(3) (2) .
b. Ilodine Sampler w N.A. N.A. N.A. .
¢. Particulate Sampler - N.A. N.A. N.A. .
d. Flow Rate N.A. N.A. R(a) N.A. "
e. Sampier Flow Rate Monitor (1] N.A. R Q -
Containment Purge System
a. Noble Gas Activity Monitor-

Providing Alarm and Automatic

Termination of Release

(GT-RE-22, GT-R=-33) D P R(3) o{1) »
b. Tlodine Sampler " N.A. N.A. N.A. F
c. Particulate Sampler W N.A. N.A. N.A. *
d. Flow Rate N.A. N.A. g{4) N.A. =
e. Sampler Flow Rate Monitor D N.A. - N.A. -

0DCM a8
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TABLE 3-3 (Continued

RADIOACTIVE GASEQUS EFFLUENT MONITORING INSTRUMENTATION SURVEIL!ANCE REQUIREMENTS

INS NT
Radwaste Building Vent System

a.

Noble Gas Activity Monitor-
Providing Alarm and Auto-
matic Termination of Release
(GH-RE-10)

lodine Sampler

Particulate Sampler

Flow Rate

Sampler flow Rate Monitor

CHANNEL
CHEJK

43

SOURCE

_CHECK  CALIBRATION

MP

N.A,
N.A.
N.A.

N.A

CHANNEL

ANALOG
CHARNE L

MODES FOR WHICH

OPERAT [ONAL SURVE 1LLANCE

TEST

IS REQUIRED

R(3)
N.A.
N.A

R(a)




e e
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(2)

(3)

TALE 5-3 (Contimed)
ThHT NOTATIONS

* At all times.

The ANALOG CHANNEL OPERATIONAL TEST shall also demonstrate that
autamatic i{solation of this pathway and control row: alam an-
nunclation as appropriate occur if any of the fo.lowing condi-
tions exists:

a. Instrumnt indicates measured levels above the Alam/Trip
Setpoint (isclation and alamm), or

b, Cirouit failure (alamm only), or
¢, Instrument indicates a downscale failure (alamm only) or
d. Instrumwnt controls not set in operate mode (alarm only).

The ANALOG CHANNEL OPERATIONAL TEST shall also demongtrate that
control room alarmm annunciation occurs if any one or ocambination
of the following conditions exists:

a, Instrumant indicates measured levels above the alam set-
point

W, Circuit faiiure
¢, Instrnment indicates a downscale failure
d. Instrument controls not set in operate mode.

T™e initial CHANNEL CALIBRATION shall be performed using one or
more of Lhe reference (gas or liquid and solid) standards cer-
tified by the National Institute of Standards and Technology
(NIST) or using standards that have bean obtained fram suppliers
that participate in measurenent assurance activities with NIST.
These standards shal' permit calibrating the systam over its
intended range of er ngy, measurement range, and establiah mon-
itor response to a solid calibration source. Jor subsequent
CHANNEL CALIBRATION, NIST traceable standard (gas, liquid or
solid) be used; or a gas, liquid, or g2lid sourcve that has
been ca ted by relating it to equipment that was previously
(within 30 days) calibrated by the same geametry and type of
source traceable to NIST,

50
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(4)

TNRE 3-3 (Contimeed)
TAHLE NOTATIONS
If flow rate is detexmined by exhaust fan status and fan per-
formance curves, the following surveillance operations shall be
performad at least once per 18 months:
a. The specific vent flows by direct measuresmnt, or

b. The differential pressure across the axhaust fan and v
flow established by the fan's "flow- P" curve, or

c. The fan motor horsepower measured and vent flow established
by the fan’'s "flow-horsepower’ ocurve,

51
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The following monitors are associated witl, gasecus releases,

Modtor 1D Mondtor Description Mondtor Type
O«CIT=RE«2 LA Plant Unit Vent Particulate, Icdine

Ow(H=RE~ 1 0A Radwaste Building Effluent Particulate, lodine
O-OT-RE-21B Plant Unit Vent Wide Range Gae
O~GH~RE~10B Radwaste Bullding Effluent Wide Range Gas
O-OT-RE~22 & 33 Contalnment Purge Exhaust Particulate,lodine,Gas
O-GT-RE~31 & 32 Contairment Atmosphere Parti sulate, lodine,Gas

Particulate Detector

Beta particulate is monitored by & 50 mm d'ameter by 0,25 mm
thick plastic scintillator optically coup.ed to a 50 mm diameter
photamltiplier tube. This detector shell be ~alibrated over its

range of energy and rate capabilities.

For energy range calibration four sourcves shall be used. Each
source consists of a filter paper impregnated with a beta enit-
ting radionuclide. The radionuclides used should be Te-99, Cs-
137, Cl-36, and Rh~106. Each source shall be positioned in the
filter paper retaining ring and counted separately. The count
rates for each radionuclide source shall be recorded and the data
plotted on a graph of cpm/uCi versus average beta energy. This
curve vwreseants the detectors response characteristics over the
range ' . beta energies obeerved. The efficiency for setpoint
calculations shall be based on the efficiency of the detector for
Ce-137,

The detector shall be calibrated for its rate capabilities using
a filter papar impregnated with standard activities of (s-137.
Increasing amounts of a standaid Cs~137 solution shall be iLmpreg-
nated on a filter paper. The counts per minute for each Cs-137
standard shall be recorded awl the data plotted on a graph of
counts per minute versus activity. At least three sources
covering approximately 1/4, 1/2, and 3/4 of full scale shall be
checked .
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3.4.3.3

lodine Detex tor

lodine gas is monitored absorbing the gas on a charcoal filter
elawnt., The charcoal filter is viewad by an Nal(Tl) integral
line gamma scintillator assembly.

Because of its short half-life and the difficulty in handling
gaseous lodine, barium sources shall be used for calibration,
The photo peaks of interest are as follows:

A. Ba-~133: 356 KeV gamma is 0.69 efficient/disintegration
B. 1-1311 364 KeV gamma (s 0.82 efficient/disintegration

Therefore, each iadine disintegration will produce 0.82/0.69 x
barium disintegrations. Assuming that the detector efficiency
for 35 KeV is the sane as for the 364 KeV, the sensitivity for
1-13]1 equals 1.19 x Ba-<133 (counts/min)/uCi. The standard
sources shall be oconstructed by inmpregnating a standard Ba-133
solution into the charcoal filter element. The geametry shall
simulate the jodine retention on the first surface of the char-
coal, Sourves shall be prepared to cover approximately 1/4, 1/2
and 3/4 of full scale. The barium counts per minute for each
standard shall be adjusted to iodine counts per minute as des-
cribed above. The adjusted counts per minute shall be plotted on
a graph of counts per minute versus activity.

Gan Detector

The gas detectors associated with monitors O-GI'-RE-22 & 33, O-GT-
RE-31 & 32 and the low-range detectors of monitors O-GT-RE-21B
and O-GH-RE-10B are a plastic scintillator identical to the par-
ticulate detector. 'The mid-range and high-range detactors of
monitors O-GT-RE-21B and O-GH-RE-10B are cadmium telluride, solid
state sensors,

Sources for all gas detectors shall be produced by evacuating the
sample chamber with a vacuum pump., The sample chamber then shall
be backfilled to the desired pressure with a source of standard
Xe-113, The source is then counted and the counte per minute
recorded. A graph of counts per minute versus concentration
shall be produced fram the data. Sources shall be preparved to
cover approximately 1/4, 1/2 and 3/4 of full scale for the de-
tectors associated with monitors O-GT-RE-22 and 33, O-GT-RE-31
and 32 and the low-range detectors of monitors O-OT-RE-21B and O-
GH-RE-10B. Sources shall be prepared for the mid/high range
detector to cover two points on the mid-range scale. For ALARA
purposes, response for the high-range scale shall be extrapolated
using the data froam the mid-range calibration.
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Altorme Mnitor Setpoints

Total Body Dose Rate Setpoint Caloulations
The limit of the total body dose rate is 500 myem/yr at the un-
restricted area boundary. The mmitor alam/trip setpoint based
on total body dose will be caloculated as follows:

St.bi (Sl"xA!")xDmet (1)

Wheres

]
|

The monitor alamw/trip setpoint based on the total
body dose rate.

Dy, = Tdmit of 500 mrem/yr total body, conservatively
interpretad as a continuous release over 3 one
year period.

SF = Normally will be set to 0.85. This number is
chosen since the gaseous monitors are set using
Xe-113 energy lev.l. Xe-133 camprises 85% of
total noble gaseous activity expected. (See USAR
Table 11.1-1). If necessary the 0.85 can be fur-
ther mdified to conpensate for statistical fluc~
tuations and errors of measurement.

AF = Allocation factor for each release so that simul-

taneous releases can be made without exceeding the
limit. Normally AF i8 calculated as follows:

AF = RP
TF

RF = Release flow rate of the release point
under consideration.

TF = Total flow rate of all release points in-
cluding release under consideration.

R, = umlwrm;xnnp-rn:)w\/yrwmmlbody,
determined according to:

c

o &
( (XQ) TK Q)

Rt‘
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3.‘."2

Total Body oee Rate Setpoint Caloulations (Cont i)

Y

™e monitor response to the gaseous effluent noble

gas (uCi/cc) corresponding to grab samgle radio-
nuclide concentrations.

The highest cllcu&aw annual average atmospheric
dispersion (sec/m”) at the restricted area boundary.

The total body dose factor due toag-m anissions
fram isotope | (mrem/yr per uli/m”) fram Table A, l-
2.

Rate of release of noble gas radionuclide i
(uCi/sec) (conce tration of radionuclide | x release
flow rate)

Skin Dose Rate Caloulation

The limit of the skin dose rate is 3000 mrem/yr at the restricted
area boundary. The monitor alam/trip setpoint is calculated as

follows:

S.}_ (SFxAF)xD.xR. (2)

The monitor alam/trip setpoint based on the skin
dose rate,

Limit of 3000 mrem/yr to the skin of the body, con-
sarvatively interpreted as a continuous release over
a one year period.

Monitor response per mrem/yr to the skin of the
body .

R =

TN &L M) Q)

Cc

Skin dose factor duosco beta emissions from isotope
i (mren/yr par uCi/m”) fram Table A.1-2.

Conversion factor to mrem skin dose per mrad air
dose .

Air dose factor due Y rml anissions fram isotope
i (mrad/yr per uCi/m”) from Table A.1-2,
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3442

3.+.4.3

3.4.4.3.1

ODCM

Skin [oee Rate Caloulation (Contimsed)

The factors SF, AF, ¢, (X/Q) and Q, are as defined in Section
3.4.:4.1,

The results of eguations from Sections 3.4.4.1 and 3.4.4.2 are
to detarmine the mmaller setpoint., The actual monitor
setpoint is the lower of the two values.

A pre-release lsotopic analysis is perfonmed for batch releases
from Waste Gas Decay Tanks and Containment Building purges to
determine the identity and quantity of the principal radio-
nuclides. The appropriate alam/trip setpoint(s) are adjusted
accordingly to ensure that the limita of 3.1 are not exceaded.

Alert Alamm Setpoun. Caloulations

The Noble Gas Alert Alarm for the Plant Unit Vent (O-GT-RE-21)
and Radwaste Building Exhaust Monitor (O-GH-RE-10), is set to
alert oparators to that average concentration which if maintained
forahllx:mﬂdmultinmlomso,wlml
Dose Guidel being reached. Section 3.2.]1 limits the annual
dose due to noble gases to < 10 mrads for gamma radiation and <
20 mrads for beta radiation. Section 3.2.2 limits the annual
dose to a MEMBER OF THE PUHLIC from lodine-131, Iodine-133, tri-
tium and all radionuclides in particulate form with half-lives
greater than 8 days in gaseous effluents to < 15 mrem to any or-
gan. These two sections contain the annual dose limits due to
gaseous releases found in 10 CFR 50, Appendix I.

Nble Gas Alert Alamm Setpolnt Calculation
The alert alarm setpoint ie the lesser of
Sy < (SFxAF) x Df{xRy
S':; (SF x AF) x Dgx Rp
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3.4.4.35.  MNoble Gas Alert Alamm Setpoint Calculation (Contimued)
Where!
Pi = Fractional value of isotope expected, Cilc’r'
Where :
Ci = Concentration in uCi/cc of isotope.
G = Total Gaseous Activity fram USA- Table 11.1-1
AF = Either unit vent flow or Radwaste Building vent
flo divided by the cawbined flow of the unit vent
and Radwaste Building vent.
Q = Vent flow rate in cc/sec.

Isctopes used and Pi va.ues are as follows:

1SOTOPE B
Kr-85M .018
Kr-87 010
Kr-88 033
Xe~133M 017
Xe-133 851
Xe-135 051

Should this <« d-fixed alert alarm cause a continuous alarm con-
dition, the. -ctual setpoints will be calculated.

3.4.4.4  Particulate And lodine Alamm Setpoirts

Setpoints for the gaseous effluent particulate and iodine chan-

nels are set using Cs-137 MPC for particulates and I-131 MPC for

iodines. The following is the calculation used:
AMPC.) (AF) (SF)

Setpoint (uCi/cc) = @ (X7)
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wec, = 5 x 1070 uci/ec for s-137
= 1 x 100 uei/ee for 1-131
AF = as defiiod previously
SF = ,0625 for 1-131 *
= ,937% for Cs-137 *
* derived fram ratio of isotops aclivity (either I-
131 or Cs-137) to sum of activity of Cs-137 and
I-131 found in USAR Table 11.1-1 for reactor
coolant .
Q = Vent flow in Mj/sec

This will provide the hi alarmm setpoint. The alert alamm set-
point is 10% of the hi alarm setpoir*
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4.0

4.1

4.2
4.2.1

%.2.2

T™he annual (Calendar year, dose or dose canmitment to any MEMBER
OF THE PUBLIC due to re.esses of radicactivity and to radiation
from uranium fuel cycle sources shall be limited to less than or
aqual to 25 nrems to the whole body or any organ, except the thy-
roid, whick shall be linited to less than or equsl to 75 mrems.

Ramedial Action

With the calculated doses fram the release of radicactive ma-
terials in liquid or gaseous effluents exceeding twice the limits
of Section 2.2a, 2.2b, 3.2.la, 3.2.1b, 3.2.2.a ard 3.2.2b calcu~
lation should be made including direct radiation contributions
fran the units and fram outside storage tanks to determine whe-
ther the above limits of Section 4.0 above have been exceeded.
If such is the case, prepare and sulmit to the Camission within
30 days, pursuant to Technical Specification 6.9.2, a special
report that defines the corrective action to be taken to rejuce
subsequent releases to prevent recurrence of exceading the above
limits, "This special report, as defined in 10 CFR 20.405c, sha)!
include an analysis that estimates the radiation exposure (dose)
to a MEMBER OF THE PUBLIC from uranium fuel cycle sources, in-
cluding all effluent pathways and direct radiation, for the ce-
lendar year that includes the release(s) covered by this report.
It shall also des” ~ibe levels of radiation and concentrations of
radicactive material involvad, and the cause cf the exposure le-
vels or concentrations. If the estimated dose(s) exceeds the
above limits, and if the release condition resulting in violation
of 40 CFR Part 190 has not already been corrected, the special
report shall include a request for a variance in accordance with
the provisions of 40 CFR Part 190. Submittal of the report is
considered a timely request, and a varianc. is granted until
staff action on the request is conplete.

Surveillance Requirements

Cunulative dose contributions from liquid and jasewus effluents
shall be detemmined in accordance with the methodology of Sec-
tions 2.2 and 3.2 at least once per ]l days when the release of
radicactive matarials in liquid or gaseous effluents exceed twice
the limits of Section 2.2a, 2.2b, 3.2.la, 3.2.1b, 3.2.2a and
3.2.2b. Otherwise, no further evaluation is required.

Cumulative dose contribution fram direct radiation fram the reac-
tor unit and from Radwaste sturage tanks shall be determined
utilizing the results of routine plane perimeter surveys, TLD
data or a combination of both, when necessary. This requirement
is applicable only under conditions set forth in the remedial
action above.
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5.0

5'-‘

5.2

This section describes the Radiological fnvironmental Monitoring
Program specified in Section 6.8.4 F of the Wolf Creek Technical
Specifications.

Monitoring Progrem

Table 5-1 provides a schedule which describes the pathways, spe-
cific locations, sample collection frequencies, and andlyses to
be performed to implament the Radiological Pnvirommental Moni-

toring Program,

Figures 5.1 through 5.5 contain mape depicting sampling locations
in relation to the WOGS site. Table 5-2 lists distances and di-

rections to these locations fram the WS site.

Table 5-7 lists required detection capabilities for the analyses
performed.

land Use Qonsus

A land Use Census shall be conducted annually during the growing
season to identify the nearest (1) milk animal, (2) residence,
and (3) garden of greater than 500 square feet p.ooducing broad-
leaf vegetation* in each of the 16 meteorclogical sections within
five miles of the WOGS site. Methods shall be used in conducting
the census that provide the best results, such as door-to-door
surveys, telephane surveys, consulting the U.S.D.A office in
Burlington, inspection of aerial phot~graphs of the area, or re-
viewino leasing records for area farms and residences.

1f a location(s) is identif{ied which yields a calculated dose or
dose camitment (via the same exposure pathway) 20% greater than
at a location fram which samples are currently being obtained,
the new location(s) shall be added to the Radiological Environ-
mental Monitoring Program within 30 days as described in Table 5-
1, Note (1). The indicator sampling location(s) having the low-
est calculated dose or dose camitment may then be deleted fram
the monitoring program. The revision to Table 5-1 and the cor-
respond. j Figure(s) as a result of such substitutions sha.l be
documented in accordance with Section 6.14 of the Wolf Creek
‘fechnical Specifications.

The results of the Land Use Census shall be included in the An-
nual Radiological Environmental Operating Report aescribed in
Section 7.1.

*Broad leaf vegetati - sampling of available vegetation may be
performed at the site boundary in each of two different direction
sectors with the highest predicted D/Qs in lieu of the garden
census. Specifications for broad leaf vegetation sarpling in
Table 5-1, Part 4.c. shall be followed, including analysis of
control samples.
62
3/91




5.3

5.4
5".1

5.4.2

AInterlaboratory Comperison Program

The analysis laboratory contracted to analyze sanples from the
Radiological Environmental Monitoring Program participates in the
EPA laboratory Intercamparison Program. Results of intercam-
parisons are provided to WONOC semiannually in revisions to the
analysis laboratory’'s Quality Control manual, a controlled copy
of which is maintained by the WONOC Nuclear Services Division.

A sumary of intercamparison results shall be included in the
Annual kadiological Environmental Operating Report described in
Section 7.1.

To meet the requiraments of Wolf Treek Technical Specification
6.9.1.3, the Annual Radiological Environmental Operating Report
covering the previnus year of operation shall be submitted to the
N\ by May 1 of each year, The content of this report is des-
c¢ribea in Section 7.1.

Special Reports

A special report shall be prepared and submitted to the NRC
within 30 days if levels of radicactivity as a resuli of plant
effluents detected in an environmental medium at a specified oc-
ation exceed the reporting levels of Table 5-4 when averaged over
any calendar quarter. The special report shall identify the
cause(s) for exceeding the limit(s) and define the corrective
actions to be taken to reduce radicactive effluents so that the
potential annual dose* to a member of the public is less than the
calendar year limits of Wolf Creek Technical Specification
6.8.4.2. When one or more of the radiunuclides in Table 5-4 are
detected in the sampling medium, this report shall be submitted
if:

Concentration (1)  + Concentration (2)  +...21.0
Reporting Level (1) Reporting Tevel (2)

When radionuclides other than those in Table 5-4 are detected and
are the result of plant effluents, this report shall be submitted
if the potential annual dose* to a member of the public fram all
radionuclides is equal to or greater than the calendar year li-
mits of Technical Specification 6.8.4.e.

*The methodology and parameters used Lo estimate the potential
annual dose to a member of the public shall be indicated in this
report,
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Exposure Pathway/

Sample Type

1.

A IRBORNE

Radioiodine and
Particulates

0DCM

TABLE 5-1

RAD1 CAL ENVI AL 1T0R!1

Number of Samples

and Samp le
Sample Locations (1) Collection Freguency

FIGURES 5.1 & 5.5

Samples from five locations Continuous sampler
operation with sample
collection weekly, or
tore frequently if

v i.ired by dust

12> 'ing.

Samples from locations near

the site boundary in three sec-
tors having the highest calcu-
jated annual averazge D/Q (Loca-
tions 2,3 and 37 on Figure 5.1);

Sample from the vicinity of
a community having the
highest calculated annual
average D/Q {Location 32
on Figure 5.1, New Strawn);

Sample from a control loca-
tion 10-20 miles distant in
a low D/Q Sector (Location
40 on Figure 5.5). (11)

64

Type and Frequency
of Analysis

Anaiyze radioiodine
canister week ly for
1-131.

Analyze particuiate fil-
ter weekly for gross beta
activity (2); perform
quarteriy gamma isotopic
analysis (3) composite (vy
location).
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Exposure Pathway/
Sample Type

2. DIRECT RADIATION

0DCM

(4)

TABLE 5-1 (Con't.)
RADI Envi AL TORI
Number of Samples

and Samp le
Sample Locations (1) Collection Freguency

Type and Frequency
of Analysis

FIGURES 5.2 and 5.5

40 routine menitoring sta- Quarter’ ¢
tions with two or more dosi-

meters measuring dose contin-

uously, placed as follows:

An inner ring of stations, one
in each meteorological sector

0 - 3 mile range from the site
{Locations 1 - 14, 18, 26 -31,
37, and 38 un Figure 5.27).

An outer ring cf stations, one
in each meteorolegical sector
in the 3 to 5 mile range from
the site (Locatiors 15, 16, 17,
19 -22, 24, 25 an_ 32 - 36 on
Figure 5.2).

The balance of the stations to
be placed in special intere.t
areas such as population cen-
ters (Locations 23 and 32},
nearby residences {Many loca-
tions are near a residence},
schocls (Location 23), and in
one or two areas to serve as
control stations 10 - 20 miles
distant from the site (Loca-
:ions 39 and 40 on Figure 5.5).
11}
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Gamma dose quarterly
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Exposure Pathway

Sample Type

/
!

3. WATERB(C HE

Surface

Ground

Drinking

0DCM

Shoreline
Sediment

TABLE 5-1 (Con't.)
RADT I I Al ITORI

Number of Samples

and Samp le
Sampie ‘ocations {!; Collection Freguency

FIGURE 5 3

One sample upstream (5)(Loca- Monthly grab sampie
tion MUSH on Figure 5.3) and

one sample downstream (Loca-

tion DC on Figure 5.3).

Samples from one or two sources (uarterly
only if likely to be zffected

Indicator sampies at locations
hydrologically downgradient of
the site {Locations C-10, C-49
and D-65 on Figure 5.3); con-
trol sample at a le<aticn hydro-
logically upgradienc cf the site
fL?cation B-12 on Figure 5.3).

6

Sample of municipal water sup
ply at an indicator location
downstream of the site (Loca-
tion LW-40 on Figure 5.5}; conmn-
trol sample from location up-
stream of the site (Location
BW-15 oin Ficure 5.3).

Monthly composite (7)

One sample from the vicinity Semiannually
of Wolf Creek Cocling Lake
discharge cove {Location D(C

on Figure 5.3).

66

Type and Freguency
of Analysis

Monthly gasma isotopic
analysis (3) and com-
posite for tritium
analysis guarterly.

(Quarterly gamma isotopic
analysis (3) and tritiem
analysis.

Monthly gamma isotopic
analysis (3) and gross
beta analysis of composite
sample. Quarterly trifium
analysis of composites (8).

Semiannual gamma iso-
topic analysis (3)
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Exposure Pathway/
Sample iype

4. INGESTION

Milk

Fish

Food Products

0DCM

TABLE 5-1 (Cen't.)
RADI 1 TTORING PROGRAM

Number of Samgles
and _ Samp le
Samp le Locations (1) Collection Freguency

FITGURES 5.4 AND 5.5

Samples from milking animals at Semimonthly while
three indicator locations with- animals are on pasture
in 5 miles of the site having (April to November);
the highest dose potentia! {(cur- monthly ai other times
rently there are no lecations (December-March)(9)
producing milk for human con-

sumption within 5 miles of the

site); ore sample from a contro)

location greater than 10 miles

from the site (Location 5-3 on

Figure 5.5). (11).

indicator samples of 1 tn 3 re- Semiannuailly
creationally important species

from Wolf Creek Cooling Lake

{several sampling areas indica-

ted in Figure 5.4); control sam-

ples of similar species from

John Redmond Reservoir Spillway

(indicated on Figure 5.4?.

Samples of available broadleat Monthly when avail-
vegetation from two indicator able (9)
locations with highest calcu-
lated annual average D/Q (Loca-
tions A-1 and G-1 and alternate
Location R-1 on Figure 5.4); sam-
ple of similar broadleaf vegeta-
tion from a control location
greater than 10 miles from the
site in a lew D/Q sector (Loca-
tion S-4 on Figure 5.5).(11)
&7

Type and Frequency
of “nalysis

Gamma isotopic amalysis
(3) and 1-131 analysis
of each sample.

Garma isotopic amalysis
{3) on edible portions.

Gamma isotopic amalysis
(3) on adible portions.
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£ xpo

sure Pathway/

Sample Type

4.

0DCM

INGESTION {(cont'd)

food Products

TABLE 5-1 (Con't.)

RADIGLOGICAL ENVI

Al MONITORING PROGRAM

Number of Samples
and

Sample Locations {1)
FIGURES 5.4 and 5.5

Sample of crops irrigated with
water from the Neosho River
downstream of the Neosho River-
wolf Creek confluence {lLoca-
tions wiil vary from year to
year, e.g., Location NR-D1 and
and NR-D2 on Figure 5.5).

Samp le
Collection Freguency

At time of harvest (10)

Type and Frequency
of Analysis

Gamma isotopic amalysis
(3} on edible portions.
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(1)

(2)

(3)

(4)

P —— D —— e e

TAHLE 5-1 (QN'T.)
TABLE NOTATIONS

Deviations are permitted from the required sampling schedule it
specimens are unobtainable due to havardous conditions, seasonal
unavailability, malfunction of autamatic sampling equipment, and
other legitimate reasons. Jf specimens are unobtainable due to
sampling equipment malfunction, every eftort shall be made to
camplete correct.ve action prior to the end of the next sampling
period. All deviations from the sampling schedule shall be do-
cumented in the Annual Radiologicral Rivironmental Operating Re-
rort described in Section 7.1.

It is recognized that, at times, it may not be possible or
practicable to continue to obtain samples of the media of choice
at the most desired location »r time. In these instances,
suitable specific altemativi. madia and locations may be chosen
for the particular pathway in question and appropriate substi-
tutions made within 30 days. Revisions to this Table and to the
corresponding Figure(s) as a result of such substitutions shall
ve documented in accordance with Section 6.14 of adolf Creek
Technical Specifications. This documentation shall provide in-
formation identifying the cause of the uravailabilicy of samples
for that pathway and justifying the selection of the new loca-
tion(8) for obtaining samples.

Airborne particulate sample filters shall be analyzed for gross
beta radiocactivity 24 hours or nom: after campling to allow for
Rn-220 and Rn-222 daughter decay. If gross beta activity in air
particulate samples is greater than 10 times the yeariy mean of
control sanmples, gamma isotopic analysis shall be performed on
the individual samples.

Ganma isotopic analysis means the identification and quan-
tification of gamma-emitting radionuclides that may be at-
tributable to the effluents from the facility.

One or more instruments, such as a pressurized ion chamber, tor
measuring and ruecording dose rate continucusly may be used in
place of, ur in addition to, integrating dosieters. For the

of this table, a themoluminescent dosimetar (TLD) is
considered to be one phosphor; two or more phosphors in a packet
are considered 18 two or more dosimeters. Film badges shall not
be used as dosimeters for measuring direct radiation. The 40
stations is not an absolu.™ number. The number of direct rad-
iation monitoring stations may be reduced according to geogra-
phical limitations, e.g., same sect7:s are over water so that
the number of dosimeters may be reduced accordingly. The fre-
quency ot analysis or readout for the TLD system depends upon
the characteristics of the specific system used and is s:lected
to obtain optimm dose information with minimal fadirg.

69
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(6)

(7)

(8)

(9)

(10)

(11}
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TNRE >-1 (QON'T.)
TABLE NOTATIONS

The “upstream” sample is taken at a distance beyond significant
influence ° the discharge.

Ground vater samples shall be taken when this source is tapped
for drinking or lrrigation purposes in areas where the hydraulic
gradient or recharge properties are suitable for contamination.

A canposite sample is one in which the quantity (aliguot) of
liquid sampled is consistent over the sampling period and in
which the method of sampling employed results in a specimen that
is representative of the ligquid concentrate. In this program,
canposite sample aliquots sha.l be collected at time intervals
that are very short (e.g., every two hours) relative to the coam-
positing period (e.q., monthly) in order to assure obtaining a
representative sample,

If the dose calculated for consumption of water (using ODCM
methodology and parameters) exceeds one millirem per year, com-
posite sampling at the indicator location shall be performed
every two weeks and I-131 analysis shall be parformed on the

camnpos i te samples.

Milk and broadleaf vegetation samples are often teamporarily, but
not permanently, unavailable at the scheduled sample collection
times. Altermate sampling locations may therefore be listed in
the Table and used at these times to provide continued moni-
toring of these pathways. If sanples are considered permanently
unavailable ut. a location, another location will be selected (if
available) as described in Note (1).

1. harvest occurs more than once a year, sampling shall be per-
formed during each discrete harvest. If harvest occurs contin-
uously, sampling shall be monthly. Attention shall be paid to
including samples of trherous and root food proaucts.

The purpose of this sample is to abtain background information.
If it 1s not practical to establish control locations in acc r-

dance with the disr~e and wind direction criteria, other sites
that provide valid .ackground data may be substituted.

7€
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LD and Air Particulate

tocat ion
_Number

[NV e - RN T B SRS

bt

Groundwater

B-12
C-10
C-49
D-65

Distance/

Direction

JA/N
TN
-O/NNE
.O/NNE
-O/NE
-4/ENE
-9/NE
.6/NNE
.O/ENE
2.4/ENE

i I = I R PR L

™

2.2/NNE
2.8/w
2.9:SW
3.9/5

Milk and Foou Products

A-1
G-1
Fish

WCCL
JRR

L-A4/N
1.6/SE

a/w

Location
Numb-r

Distance/

Direction

.B/E
.B/ESE
.5/SE
.6/SE
.5/ESE
2/E
.6/SE
.2/SSE
-0/SSE
.3/

W8 Lo W 8 B N e et et

Drinking Water

Bw-15
Lw-20

R-1
5-3
S-4

3.9/54
10/5SE

2.1/NKW
>15.0/WNK
>15.0/WNW

Shoreline Sediments

b

0.6/WNW

TABLF 5-2

Location Distance/
_Number Direction
2i 3.8/

22 4.1/S5W
23 4.5/5%

24 4.1/WSW
25 3.6/W
26 2.6/WSHW
27 2.1/5%

28 2.8/5W
29 2.6/55W
30 2.2/W

Surface Water

MUSH 3.6/W
DC 0.6/WNw

Irrigated Crops

NR-DI
NR-D2

9.2/S
>10/%

71

SAMPLING LOCATION NUMBERS, DISTANCES (wiles) AND DIRECTIONS

Locat ion Distance/
Number Direction
31 3.0/ Wi
32 3.2 /WNw
33 3.7/ Wlu
34 4.0/NW
35 4. 6/NNW

36 4.2/N

37 2. 1/NNW
38 1.2/NW

39 13.G/N

40 >15.0/WNW



TABLE 5-3

DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMP.E AwAL7s1s 1)
LOWER LIMIT OF DETECTION (LLp) ‘23

ANALYSIS WATER AIRBORNE PARTICULATE FISH MIiK FOOD PRODUCTS SEDIMENT
(pCi/1) OR GAS (pCi/m”) (pCi/kg,wet)  {pCi/1) (pCi/kg,wet)  (pCi/kg,dry)

Gross Beta 2 0.01

H-3 2000(4)

Mn-54 15 130

Fe-59 30 260

Co-58, 60 15 130

In-85 30 260

Zr-Nb-95 15

I-131 1(5) 0.07 1 60

Cs-134 15 G.05 130 15 60 150

Cs-137 18 0.06 150 18 80 180

Ba La-140 15 15

0DCM 72
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(1)

(2)

(3)

TAELE 5-3 (QON'T.)
TABLE NOTATTONS

This list does not mean that only these nuclides are to be con-
sidered, Other peaks that are identifiable, together with those
of the above nuclides, shall also be analyzed and reported in
the Annual Radiological Envirormental Operating Report described
in Section 7.1.

Required detection cap."ilities for themoluminescent dosimeters
usad for environmenta) .easurements shall be in accordance with
the recawnendations ot Regulatory Guide 4.13, Revision 1, 1977.

The LLD is defined, as the smallest concentration of radicactive
material in a sample that will yield a net count, above system
background, that will be detected with 95% probability with only
5% probability of falsely concluding that a blank cbservation
repJesents a "real" signal,

For a particular measurement system, which may include tadio-
chemical separation:

4.66 Sy

EV2.2Yexp (-4 At)

LD = the "a priori" lower limit of detection (picoCuries per
unit mass or volume),

Sb = the standard deviation of the background counting rate
or of the counting rate of a blank sample as appropriate
(counts per minute),

E = the counting efficiency (counts per disintegration),

v = the sanple size (units of mass or volume),

2.22 = the number of disintegrations per minute per picoCurie,

Y = the fractional radiochemical yield, when applicable,

1 = the radioaciivn decay constant for the particular radio-
nuclide (s and

the elapsed time between sample collection, or end of
the sample collection period, and time of counting(s).

At

Typical values of E, V, Y, and A t should be used in the cal-
culaticn.
73
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(4)

(5)

TABRLE NOTATIONS

It should be recognized that the LID is defined as an a priori
(before the fact) 'imit representing the capability cf a mea-
surament system and not as an g posteriori (after the fact)
limit for a particular measuramant. Analyses shall be performed
in such a manner that the stated LLDs will be achieved under
routine conditions. Occasionally background fluctuations, un-
avoidable small sample sizes, the presence of interfering nuc-
lides, or other uncontrovllable circumstances may render these
ILDs unachievable. In such cases, the contributing factors
shall be identified and described in the Annual Radioclogical
Envirormental Opxrating Report described in Section 7.1.

LLD for drinking water samples. If no drinking water pathway
exists, a value of 3000 pCi/liter may be used.

LLD for drinking water samples. If no drinking water pathway
exists, the LID of gamma isotopic analysis may be used.
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TABLE 5-4
REPORTING LEVELS FOR RADIOCACTIVITY CONCENTRATIONS IN ENVIRONMENTAL SAMPLES
REPORTING LEVELS

ANALYSIS HAIER ATRBORNE PARTISULATE I FI1SH MILK FOOD PRODUCTS
(pCi/1) OR GAS {(pCi/m~) {(pC /kg,wet) {(pCi/1) {pCi/kg, wet)

H-3 20,000*
Mn-54 1,000 30,000
fe-59 400 10,000
Co-58 1,000 30,000
Co-60 300 10,000

In-65 300 20,000

Zr-Nb-95 400

1-131 2 0.9 3 100
Cs-134 30 10 1,900 60 1,000
Cs-137 50 20 2,000 70 2,000
Ba-La-140 200 300

*for drinking water samples. This is 40 CFR Part 141 value. If no drinking water pathway exists, a
value of 30,000 pCi/1 may be used.
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6.0

The bases contained on the succeeding pages summarizes the gen-
eral requirements of Section 2.0, 3.0, 4.0 and 5.0 of the ODCM.

Sectimn 2.0 Liguid Effluents

Section 2.1 Concentration

This section is provided to ensure that the concentration of rad-
icactive materials released in ligquid waste effluents to UN-
RESTRICTED AREAS will be less than the concentration levels spe-
cified in 10 CFR Part 20, Appendix B, Table II, Colum 2. This
limitation provides additional assurance that the levels of rad-
icactive materials in bodies of water in UNRESTRICTED AREAS will
result in exposures within: (1) the Section II.A design objec-
tives of Appendix I, 10 CFR Part 50, to a MEMBER OF THE PUHLIC,
and (2) the limits of 10 CFR Part 20.106(e) to the population.
The concentration limit for dissolved or entrained nobles gases
is based upon the assumption that Xe-135 is the controlling rad-
ioisotope and its MPC in air (submersion) was converted to an
equivalent concentration in water using the methods described in
Intermational Commission on Radiological Protection (ICRP) Pub-
lication 2.

The required detection capabilities for radioactive materials in
liquid waste samples are tabulated in terms of the lower limits
of detection (LLDs). Detailed discussion of the LLD, and other
detection limits can be found in HASL Procedures Manual, HASL~300
(revised annually), Currie, L.A., "Limits for Qualitative Detec-
tion and antimr.iva Determination - Application to Radio-
chumstry Anal. Chem. 40, 586-93 (1968), and Hartwell, J.K.,
"Detection Limits for Radicanalytical Counting Techniques, 'At-
lantic Richfield Hanf >rd Campany Report ARH-SA-215 (June 1975).

&
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This section is provided to implement the requirements of Section
11.A, II1.A and IV.A of Appandix 1, 10 CFR Part 50. The remedial
action implements the guides set forth in Section I11.A of Appen-
dix I and provides the required operating flexibility and at the
same time implement the guides set forth in Section IV.A of Ap-
pendix 1 to assure that the releases of radicactive material in
liquid effluents to UNRESTRICTED AREAS will be kept “"as low as is
reasonably achievable." Also, for fresh water sites with drink-
ing water supplies that can be potentially affected by plant ope-
rations ,there is reasonable assurance that the operation of the
facility will not result in radionuclide concentrations in the
finished drinking water that are in excess of the requirements of
40 CFR Part 141, The dose calculation methodology and parameters
in the OD(M implement the requirements in Section I111.A of Ap-
pendix I which specify that conformance with the guides of Ap-
pendix I be shown by calculational procedures based on models and
data, such that the actual exposure of a MEMBER OF THE PUBLIC
through appropriate pathways is unlikely to be substantially un-
derestimated. The equations specified in the ODXM for calcu-
lating the doses due to the actual release rates of radicactive
materials in liquid effluents are consistent with the methadology
provided in Regulatory Guide 1.109, "Calculation of Annual Doses
to Man {rom Routine Releases of Reactor Effluents for the Purpose
of Evaluating Compliance with 10 CFR Part 50, Appendix 1, 'Revi~-
gion 1, October 1977 and Requlatory Guide 1,113, “Estimating
Agquatic Dispersion of Fffluents frum Accidental and Routine
Reactor Releases ror the Purpose of Inplementing Apperdix I,°
April 1977.

The OPERABILITY of the Liquid Radwaste Treatment Systems ensures
that this system wiil be available for use whenever liquid ef-
fluents require treatment prior to release to the environment,
The requirament that the appropriate portions of this system be
used when specified provides assurance that the releases of ra-
dioactive materials in ligquid effluents will be kept "as low as
is reasonably achievable.“ This section implements the require-
menis of 10 CFR Part 50.36a, General Design Criterion 60 of Ap-
pendix A to 10 CFR Part 50 and design objective given in Section
11.D of Appendix I to 10 CFR Part 50. The specified limits go-
vermning the use of appropriate portions of (he Liquid Radwaste
Treatment System were specified as a suitable fraction of the
dose design objective set forth in 3ection II.A of Appendix I, 10
CFR Part 50, for liquid effluents.
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The radioactive liquid effluent instrument.tion is provided to
monitor and control, as applicable, the releases of radiocactive
materials in liquid effluents during actual or poter-ial releases
of liquid effluents. Te Alarmm/Trip Setpoints for these instru-
ments shall be calculated and adjusted in accordance with the
methodology and parameters in the ODOM to ensure that the
alam/trip will occur prior to exreeding the limits of 10 CFR
Part 20. The OPERABILITY anc use of this instrumentation is con-
aistent with the requirements of General Design Criteria 60, 63,
and 64 of Appendix A to 10 CFR Part 50.

Section ;.0 Gaseous Effluents
Section 3.1 Dose Rate

This section is provided to ensure that the dose at any tine at
and beyond the SITE BOUNDARY from gaseous effluents from ail
units on the site will be within the annual dose limits of 10 CFR
Part 20 to UNRESTRICTED AREAS. The annual dosc limits are the
doses associated with the concentrations of 10 CI'R Part 20, Ap-
pandiy B, Table II, Coluwn 1. These limits provide reasorable
assurance that radicactive material discharged in gaseous ef-
fluents will not result in the expocure of a MEMBFR OF THE PUBLIC
in an UNRESTRICTED AREA, either within or outside the »ITE
BOUNDARY, to annual average concentrations exceeding the limits
specified in Appandix B, Table II of 10 CFR Part 20 (10 CFR
20.106(b)). For MEMHEERS OF THE PUHLIC who may at times be within
the SITE BOUNDARY, the orcupancy of that MEMBER OF THE PUBLIC
will usually be sufficiently low to campensate for any increase
in the atmospheric diffusion factor above tiat for the SITE
BOUND™RY. The specified release rate limits restrict, at all
times, the corresponding gamma and beta dose rates above back-
ground to a MEMBER OF THE PUBLIC at or beyond the SITL BOUNDARY
to less than or equil to 500 mrems/year to the whole body or to
less than or equal to 3000 mress/year to the skin. These release
rate limits also restrict, at a!l times the corresponding thyroid
dose rate above background to a child via the inhalation pathway
to less than or equal to 1500 mrems/year.

The required dctection capabilities for rad’ »active materials in
gaseocus waste samples are tabulated in ten.s of the lower limits
of detection (llDs). Detailed discussior. of the LLD, and other
detection limits can be found in HASL Procedures Manual, HASI-300
(revised annually), Currie, L.A., "Limits for Qualitative Detec-
tion and Quantitative Determination - Application to Radio-
chemistry,” Anal. Chem 40, 586-93 (1968), and Hartwell, J.K.,
“Detection Limits .or Radicanalytical Counting Technigues,” At-
lantic Richfield Hanford Campany Report ARH-S8A-215 (June 1975).

83




—— - L — B T T NN E—=———T—

Section 3.2.1 Doee - Noble Gases

This section is provided to implement the requirements of Section
11.B, IIT.A and IV.3 of Appendix I, 10 CFR Part 50. The remadial
action implemente the guides set forth in Section II1.B of Ap-
pandix 1 and provides the required operating flexibility and at
the same time implament the guides set forth in Section IV.A of
Appendix I to assure that the releases of radioactive material in
gaseous effluants to UNRESTRICTED AREAS will be kept "as low as
is reasonably achievable." The surveillance requirements inple-
mant the requirements in Sect.ion I11.A of Appandix 1 that con-
formance with the guides of Appendix I be shown by calculational
procedures basad on models and data such that the aciual exposure
of a MEMBER OF THE PUHLIC through appropriate pathways is un-
likely to be sube*antially underestimated, The dose calculacion
methodology and parameters established in the OZM for calcu-
lating the doses due to the actual elease rates of radiocactive
materials in gaseous effluents are consistent witd the metho-
dology provided in Regulatory Guide 1.109, “"Calculation of Anmual
Doses to Man from Routine Releases of Reactor Effluents for the
Purpose of Evaluating Campliance with 10 CFR Part 50, Appendix
1," Revision 1, October 1577 and Regulatory Guide 1.111, "Methods
for Estinating Atmospheric Transport and Dispersion of Gaseous
Effluants in Routine ke'sase. from Light-Water Cov.ed Reactors,”
Revision 1, July 1977. 'Te ODXM equations provided for deter-
mining the air doses at and beyon. the SITE BOUNDARY are based
upon either the historical average or real time atmospheric ocon-
ditions.
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This section is provided to implament the reguiramants of Sec-
tions 1I1.C, I1I1.A and IV.A of Apperdix 1, 10 CFR Part 50. The
ramexiial actions are the guides set forth in Sectian 11.C of Ap- |
pandix I, and provide the required operating flexibility and at
the same time implament the guides set forth in Sectian IV.A of
Appendix [ to assure that the rzleases of radicactive materials
in gaseous effluants to UNRESTRICTED 2PFAS will be kept "as low
as is rasasonably achievable.” The ODOM calculational methods
specified in the surveillance requiremants implement the require-
mants in Section IIT.A of Appendix I that conformance with the
guides of Appendix I be shown by calculational procedures baseqd
on models and data, such chat the actual exposure of a MEMBER OF
THE PUHLIC through appropriate pathways is unlikely o be sub-
stantially underestimatad. The ODOM calculational methodology
and parameters for calculating the doses due to the actual re-
lease rates of the subject materials are consistent with the
methodology provided in Regulatory Guide 1.109, "Calculational of
Annual Doses to Man from Routine Releases of Reactor Eff luents
for the Purpose of Evaluating Campliance with 10 CFR Part S0,

ix I," Revision 1, October 1977 and Regulatory Guide 1.111,
"Methods for Estimating Atmpspheric Transport and Dispersion of !
Gaseous Effluents in Routine Releases from Light-Water-Cooled '
Reactors “ Revision 1, July 1977, These equations also provide |
for detemining the actual doses based upon either the historical I
average or real time conditions. The release rate limits for ‘
[odine-~131 and 133, tritium, and radionuclidee in particulate |
form with half lives greater that 8 days are dependent upon the !
existing radionuclide pathways to man, in the areas at and beyond
the SITE BOUNDARY. The pathways that were examined in the de-
velopment of these calculations were: (1) individual inhalation
of airborme radionuclides, (2) deposition of radionuclides onto
green ~afy vegetation with subsequent consumption by man, (3)
depos.clon onto grassy areas where milk animals and meat pu-
ducing animals graze with consumption of the milk and meat by
man, and (4) deposition on the ground with subsequent exposure of !
man .

The OPERABILITY of the WASTE GAS HOLDUF SYSTEM and the VENTILA-
TION EXHAUST TREATMENT SYSTEM ensures that the systems will be ‘
available for use whenever gaseous effluents require treatment }
grior to release to the environment. The requirement that the |
appropriate portions of this system be used when specified pro-
vides reasonable assurance that the releases of radicactive ma- ;
terials in gaseous effluents will be kept "as low as is reason-
ably achievable.” This section implements the requirements of 10
CFR 50.36a, General Design Criterion 60 of Appandix A to 10 CFR
Part 50 and the design objlectives given in Section II1.U nf Ap-
pendix I to 10 CFR Part 50. The specified limits governing the
use of appropriate portions of the systems were specified as a
suitable fraction of the dose design objectives set forth in Sec-
tion II.B and II.C of Appendix 1, 10 CFR Part 50, for gaseous
effluents,

ODOM 8%
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Section 3.4 Radicactive Gaseous Effluent Monitoring
Instrumentation

The radicactive gaseous effluent instrumentation is proviaged to
monitor and control, as applicable, the releases of radicactive
materials in gaseous effluentg during actual or potential re-
leases of gaseous effluents. The Alamm/Trip Setpoints for these
instruments shall be adjusted to values calcu.iated in accordance
with the methodology and parameters in the ODOM to ensure that
the alamm/trip will occur prior to exceeding the limits of 10 CFR
Part 0. The OPERABILITY and use of this instrumentation is con-
gistert with the requirements of General Design Criteria 60, 63
and 64 of Appendix A to 10 CFR Part S0. The sensitivity of any
noble gas activity monitor used to show campliance with the
gaseous effluent release requirements of micn 3.2 shall be
such that concentrations as low as 1 x 10 ~ uCi/cc are measur-
able.

Section 4.0 Total Dose

This section is provided to meet the dose limitations of 40 CFR
Part 190 that have been incorporated into 10 CFR Part 20 by 46 FR
18525, The saction regquires the preparation and sulmittal of a
special report whenever the calculated doses due to releases of
radicactivity and the radiation fram uranium fuel cyrle sources
excead 25 nrems to the whole body or any organ, except the thy-
roid, which shall be limited to less than or equal to 75 mrems.
For sites containing up to four reactors, it is highly unlikely
that the resultant dose to a MEMBER OF THE PUBLIC will excveed the
dose limits of 40 CFR Part 190 if the individual reactors ramain
within twice the dose design objectives of Appendix I, and i1
direct radiation doses fraom the wactor units and from outside
storage tanks are kept small. The Special Report will describe a
ocourse of action that should result in the limitation of the an-
nual dose to a MEMBER OF THE PUBLIC to within the 40 CFR Part 150
limits. For the purposes of the Special Report, it may be as-
sumed that the dose camuitment to the MEMBER OF THE PUBLIC from
ouer uranium fuel cycle sources is negligible, with the excep-
tion that dose contributions fram other nuclear fuel cycle facil-
ities at the same site or within a radius of 8 km must be con-
siderad. If the dose to any MEMBER OF THE PUBLIC .s estimated to
excead the requirements of 40 CFR Part 190, the Special Report
with a request for a variance (provided the release conditions
resulting in violation of 40 CFR Part 190 have not al wady been
corrected), in accordance with the provisions of 40 iR 190.11
and 10 CFR 20.405c, is considered to be a timely request and ful-
fills the requirements cf 40 CFR Part 190 until NRC staff action
is canpleted. The variance only relates to the limits of 40 CFR
Part 190, and does not apply in any way to the other requiraments
for dose limitation of 10 CFR Part 20. An individual is not con-
sidered a MEMBER OF THE PUHLIC during any period in which he/she
18 engaged in carrying out any operation that is part of the
nuclear fuel cycle.

86

3/91




The Radiological Environmental Monitoring Program provides re-
presantative maasuraments of radiation and of radicactive
materials in those exposure pathways and for those radionuclides
that lead to the highest potential radiation exposures of MEMRERS
OF THE PUBLIC resulting fram the station operation. This moni-
toring program implements Section IV,B.2 of Appendix 1 to 10 CFR
Part 50 and theraby supplemants the Radiological Effluent Moni-
toring Program by verifying that the maasurable concentrations of
radicactive meterials and levels of radiatin are not higher than

on the basis of the effluent measurements and the
modeling of the environmemtal exposure pathways. Guidance for
this nonitoring program is provided by the Radiclogical Assess-
mant Branch Technical Position on Environmental Monitoring, Re-
vicion 1, November 1979.

The required detection capabilities for enviramental sample ana-
lyses are tabulated in terms of the lower limits of detection
(LlDs). The LLDs are considered gptimm for routine environ-
mental measuraments in industrial laboratories. It should be
recognized that the LIC is defined as an a priori (before the
fact) limit representing the capability of a measurement system
and not as an an a posteriori (after the fact) limit for a par-
ticular measurement,

De*ailed discussion of the LLD, and otlar detection limits, can
be fuond in HASL Procedures Manual, HASL~300 (revised annually),
Currie, L.A., "Limits for Qualitative Detaction and Quantitative
Detemuthm-Ag}ucatim to Radioctunier_ry, Anal. Chem. 40,

586-93 (1968), and Hartwell, J.K., "Detection ".Amits for Radio-
analyt) cal Counting Techniques," Atl«mt.xc Richfield Hanford Com-

pany Report ARH-SA-215 (June 1975).

This section is provided to ensure that changes in the use of
areas at and beyord (ne SITE BOUNDARY are identified and that
modifications to the Radiological Envirormental Monitaring Pro-
gram given in the ODOM are made if required by the results of
this census. Information that will provide the best results,
such as door-to-door survey, aerial survey, or consulting with
local agricultural authorities, shall be used. This census sa-
tisfies the requirements of Section IV.B.3 of Appendix I to 10
CFRganSO Restricting the census to gardens of greater than
50 m" provides assurance that significant exposure pathways via
leafy vegetables will be identified and monitored since a garden
of this size is the minimm required to produce the guantity (26
kg/year) of leafy egetables assume in Regulatory Guide 1.109 for
consunpt.ion by a child,
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Section 5.2 Land Use Qensus (Continued,

To determine this minimum garden size, the following assumptions
ware made: (1) 20% of the garden was used for growing bovad leaf
vegetation (i.e., aimu,x' to lettuce and cabbage), and (2) a veg-
etation yield of 2 kg/m".

The requirement for participation in an approved Interlaboratory
Camparison Program is provided to ensure that independent checks
on the precision and accuracy of the measurements of radicactive
material in environmental sample matrices are performed as part
of the quality assurance program for environmental monitoring in
order to demonstrate that the results are valid for the purposes
of Section IV.B.2 of Appendix I to 10 CFR Part 50,
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7.0
7.1

7.2

The Annual Radiological Environmental Operating Report shall in-
clude summaries, interpretations, and an analysis of trends of
the results of the radiological environmental surveillance ac-
tivities for the report period, including a comparison with pre-
operational studies, with operational controls and with previous
environmental surveillance reports, and an assessment of the ob-
served impacts of the plant operation on the environment. The
reports shall also include the results of the lLand Use Census
describad in Section 5.2.

The Annual Radiological Bnwvironmental Operating Report shall in-
clude the results of analysis of all radiological envirorunanal
sanrples and of all environmental radiation measurements taken
during the periocd pursuant to the locations specified in Table S5-
1 as well as sumarized and tabulated results of these -nalyses
and measurements in the format of the table in the Ra gical
Assesament Branch Technical Position, Revision 1, Nova... . 1979.
In the evant that same individual results are not available for
inclusion with the report, the report shall be submitted noting
and explaining the reasons for the missing results. The missing
data shall be submitted as soon as possible in a supplementary
report.

The reports shall also include the following: a summary de-
scription of the Radiological Environmental Monitoring Program;
legible maps covering all sarpling locations keyed to a table
giving distances and directions fram the centerlinc of the reac-
tor; the results of licensee participation in the Interlaboratory
Camparison Program and the corrective actions being taken if the
specified program is not being performed as required by Section
5.3; reasons for not conducting the Radiclogical Environmental
Program as required by Section 5.1 with plans for preventing a
recurrence and discussion of all deviations fram the sampling
schedule of Table 5-1; discussion of environmental sample mea-
sure & that exceed the reporting levels of Table 5-4 but are
not - @ result of plant effluents, and discussions of all

ans @8 in which the LID required by Table 5-3 was not achiev-
able.

The Semiannua. Radioactive Effluent Release Reports shall include
a summary of the quantities of radioactive liquid and gaseous
effluents and solid waste released from the Unit as outlined in
Regulatory Guide 1.21, "Measuring, Evaluating, and Reporting
Radiocactivity in Solid Wastes and Releases of Radicactive
Materials in Liquid and Gaseous Effluents fram Light-Water-Cooled
Nuclear Power Plants,"” Revision 1, June 1974, with data
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summarized on a quarterly basis following the format of Appendix
B thereof. For solid wastes, the fonmat for Table 3 in Appendix
B shall be sypplamented with three additional categories: class
of solid waste (as defined by 10 CFR Part 60), type of container
(e.g., LSA, Type A, Type B, lLarge Quantity), and SOLIDIFICATION
agent or absorbent (e.g., cemant, urea formaldehyde).

ted 60 days after January 1 of each year shall also include an

annual sumary of hourly meteorological data collected over the
previous year. This annual sumary may be either in the form of

an hour-by-hour listing on magnetic tape of wind speed, wind dir- |
ection, and atmospheric stability, and precipitation (if

maasured), or in the fom of | ‘nt frequency distributions of l
wind speed, wind direction, an tmospheric stability.* This
same report shall include an a sament of the radiation doses
due to the radiocactive liquid and gasecus effluents released from
the Unit or Station during the previous calendar year. Thisg same .
report shall also include an assessment of the radiation doses ‘
from radiocactive ligquid and gaseous effluents to MEMBERS OF THE
PUBLIC due to their activities inside the SITE BOUNDARY during
the report period using historical average atmosphece
conditions. All assumptions used in making these assessments,
i1.e., spacific activity, exposure time and location, shall be
included in these reports, The metecrclogical conditions con-
current with the time of release of radicactive materials in
gaseous effluents, as determined by sampling frequency and mea-
surement, shall be used for detemining the gaseous pathway
doses. The assessment of radiation doses shall be performed in
accordance with the methodology and parameters in the ODOM.

9
The Semiannual Radicactive Effluent Release Report to be submit- ;

The Semiannual Radiocactive Effluent Release Report to be sub-
mitted within 60 days after January 1 of each year shall also
inc lude an assessmant of radiation doses to the likely most ex-
posed MEMBER OF THE PUBLIC fram reactor releases and other nearty
uranium fuel cycle sources, including doses from primary effluent
pathways and direct radiation, for the previous ~alendar year to
show conformance with 40 CFR Part 190, "Environmental Radiation
Protection Standards for Nuclear Power Operation.” Acceptable
methods for calculating the dose contribution fram ligquid and
effluents are given in Regulatory Guide 1.109, Rev. 1,
October 1977.

The Semiannual Radioactive Effluent Release Report shall include:
a. A list and description of unplanned releases frum the site to
UNRESTRICTED AREAS of radioactive matarials in gaseous and

liquid effluents made during the reporting period.
90
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Semianmual Radioactive Effiuwent Release Report (Contimxd)

b. Any changes made during the

period to the OOOM,

pursuant to Technical Specification 6.14.

. Major changes to the Radwaste Treatment Systems for the
period in which the evaluation was reviewad and accepted by
the PSRC. The discussion of each change shall contain:

*In lieu of submission with the Semiannual Radicactive Effluent
Release Report, the licensee has the option »f retaining this
summary of required meteorological data on site in a file that
sheil be provided to the NRC upon request.

1)

L

3)

4)

5)

6)

7)

8)

A summary of the evaluation that lad to the determination
that the change could be made in accordance with 10 CFR
50.59;

Sufficient detailed information to totally support the
reason for tne change without benefit of additional and
supplemantal information;

A detailed description of the equipment, camponents, and
processes involved and the interfaces with other plant
systems, ‘

An evaluation of the change which shows the predicted
releases of radioactive materials in liquid and gaseous
effluents and/or quantity of sclid waste that differ from
those previously predicted in the license application and
amendments thereto;

An evaluation of the change, which giows the expected
maximum exposures to a MEMBER OF THE PURLIC in the UN-
RESTRICTED AREA and to the general population that differ
fram those previously estimated in the license appli-
cation and amerdiments thereto;

A camparison of the predicted releases of radicactive
materials, in liquid and gaseous effluents and in solid
waste, to the actual releases for the pericd prior to
when the changes are to be made;

An estimate of the exposure to plant operating personnel
as a resuit of the change; and

Documentation of the fact that the change was reviewed
and found acceptable by the PSRC.

d. A listing of new locations for dose calculations identified
by the land Use Census,
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A description of the events ..ading to liquid Foldup tanks or
gas storage tanks exceeding the limits of Technical Speci-
fication 3.11.1.4 or 3,11.2.6 respectively.

An explanation as to why the inoperability of a liguid or
gaseous effluant monitoring instrumentation was not corrected
within the time specified,

A description of the events leading to a missed sample re-
quired by Table 2-1 or 3-1.
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INELE A.1-1*

(pCi/kg per pCi/liter)
FRESHWATER

LB

9.0E-01
4.6E 03
1.0E 02
1.0E 0§
2.0E 02
4.0E 02
1.0E 02
5.0E 01
1.0E 02
5.0E 01
2.0E 03

BEF RPN EC - 7BP BB “UBNEPERFER EOS E
=

*Taken from Regulatory Guide 1.109 (Rev. 1)
**Taken from Regulatory Guide 1,109 (Rev. 0)



Radionuciide
Kr-83M

Kr-85M
Kr-85
Kr-87
Kr-88
Kr-89
Kr-90
Xe-131M
Xe-133
Xe-133M
Xe-135M
Xe-135
X=-137
Xe-138

Ar-41

*Based on Reguiatory Guide 1.10% (Rev.

Tot
Dose

K
mr_e_-_u:_im_.ﬁum

e
1
1.
5
1

= W N N Y =

m o M

**7.56E-02 = 7.56 x 10

al Body
Factor

S6E-Q2%%

.17E+03

61E+01

.92E4+03
L4 TE+D4
.BEE+04
.S6E+04
.15E+01
.S4E+02
-S1E+02
-12E+03
.B1E+03
.42E+03
.83E+03
.B4E+03

-2

TABLE A.1-2

DOSE FACTORS FOR NOBLE GASES AND DAUGHTERS*

Skin Dose Factor

Kes
(mrem/yr ﬁg; uCij/m3})

1

4.

Z.

-46E+03
.3&E+03
. 13E+03
.37E+03
.O1F4 TA
.29E+03
. 76E+02
.G6E+02
L94E+02
+11E+02
.86E+03

22E+04
13E+03
63E+03

Gamma Air
Dose Factor

My
{(mrad/yr per uCijm3}

1.93E+01
1.23E+03
.T72E+01

(=

6.17E+03
1.52E+04
1.73E+04
1.63E+04
1.56E+C2
3.53E+02
3.27E+02
3.36E+03
1.92E+03
1.51E+03
9.21E+03
9.30E+03

Beta Air
Dose Factor

mmﬂfﬁn_:mm

2.88E+C2
1.97E+03
1.9SE+03
1.03E+04
2.93E+03
1.06E+04
7.83E+063
1.11E+03
1.95E+03
1.48E+03
7.39E+402
2.46E+03
1.27E+04
4 .75E+03
3.28E+03
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TREE A.2-1*

INHALATION DOSE FACTORS FOR ADULTS
(MREM PER PCI INHALED)

NCLIDE  BONE  LIVER ~~ THOY  THYROID  KIDNEY  LNG  GI-LLI

3 NC DATA 1.588-07 1.58E-07 1.58E-07 1.58E-07 1.58E~07 1.S8E-07
14 2.27E-06 4.26E-07 4.26E-07 4.26E-07 4.26E-07 4.26E-07 4.258-07

NA 24 1.28B-06  1.2BE-06  1.28E-06  1.28E-00  1.28E-06 1.28E-06 1.28E-06

P 32 1.65E-04 9.64E-06 6.26E-06 NO DALA NO DATA NO DATA 1.08E-0S
R 51 NO DATA NO DATA 1.25E-08 7.44E-09 2.85E-09 1.80E-06 4.15E-07
1.87E-07 i W 87E-

56 NO DATA 1.55E-10 2.29E~11 NO DATA 1.63E-10 1.18E-06 2.53E-06
55 .07E~06 2.12E~06 4.93E-07 NO DATA NO DATA 9.01E-06 7.54E-07
4

3
29 1.47E-06  J.47E-06  1.32E-06 NO_DATA NO _DATA 1,27E-04 _2.35E-Q05

58 NO DATA 1.98E-07 2.59E-07 NO DATA NO DATA 1.16E-04 1.33E-05
60 NO DATA 1.44E-06 1.85E-06 NO DATA NO DATA 7.46E~-04  3.56E-05

M_ﬂ__ulluﬁ_—l_mc% L.81E-06 NODATA  NO DATA  2.23E~05 1.67E-06

NI &5 1.92E-10 2.62E-11 1.14E-11 NO DATRA NO DATA 7.00E-07 1.54E-06
CU 64 NO DATA 1.83E-10 7.69E~11 NO DATA 5.78E-10 8. ‘GE-O’I 6 12!3-06
A 4 . OSE-O€  82E-06 O DATA B, 62E~06 :

88 Bas

«23E~12 8.14E-12 5.65E~13 NO DATA 5.27E-12 1.15E-07 2.04E-09
NO DATA

+
BR 83 NO DATA NO DATA 3.01E-08 NO DATA NO DATA 2.90E-08

NO DATA NO DATA 1.60E-09 NO NO LOATA
RB 86 NO DATA 1.65E-05 7.37E-06 NO DATA NO DATA NO DATA 2.0BE~06
RE B8 DAT? N - _ B8 NO DATY D DAT? 0 DA 4 18E

RB 89 NO DATA 3.20E-08 2.12E-08 NO DATA NO DATA 1.16E~21
SR 89 3.BOE-05 NO DATA 1.09E-06 NO DATA 1.75E-04 4.37E-05

SR__90  1.24E-02  NO DATA 7.62E-04 NODATA ~ NO DATA ~ 1.20E-03 9.028-05

£ 9 7.74E-09 NO DATA 3.13E-10 NO DATA NO DATA 4.56E-06 2.39E-05
SR 92 R.43E-10 HO DATA 3.64E-11 NO DATA NO DATA 2.06E~06 5.3BE-06

Y 90 261B-07 NODATA  7.0lE- *

Y 91M  3.26E-11 NO DATA 1.27B=12 NO DATA NO DATA 2.40E-07 1.66E-10
Y 91 5.78E~05 NO DATA 1.55E~06 NO DATA NO DATA 2.13E-04 4.B1lE-05

: i 92 1.29E-09 NO DATA 3.77E~11 ND DATA N2 _DATA 1.96E~-06 9.19E-06
*Taken from Regulatory Guide 1.109 (Rew. 1)
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TAEE A.2-1 (cont’d)

INHALATION DOSE FACTORS FOR ADULTS
(MREM PER PCI INHALED)

NUCLIDE  BONE =~ LIVER =~ THBOY  THYROID KIDNEY LANG Gl-LLl

93 1.1BE-08 NO DATA 3.26E-10 NO DATA NO DATA 6.06E-06 5,27E-0S
95 1.34E-05 4.30E-06 2.91E-06 NO DAT2? 6.77E-06 2.21E-04 1.BBE-05

Y

ZR

ZR 97  1.2.E-08  2.45E-09  1.13E-09 _ NO DATA 3.71E-09  9.B4E-06  6.54E-05
NB

MO

85 1.76E-06 9.778-07 5.26E-07 NO DATA 9.67E-07 6.31E-05 1.30E-05
99 NO DATA 1.51E-08 2.87E-09 NO DATA 3.64E-08 1.14E-05 3.10E-05

T 99 1.29E-13 3.64E-13 4.63E-12 NO_DATA 5.52E-12 _9.55E-08 __5.20E-07

™ 101 5.22E~15 7.52E~15 7.38E-14 NO DATA 1.35E-13 4.99E-08 1.36E-21
RU 103 1.91E-07 NO DATA 8.23E-08 NO DATA 7.29E-07 6. 313—05 1. 38'—05

RU 106 8.64E-06 NO DATA 1.,09E-06 NO DATA 1.67E~05 1.17E-03 1.14E-04
AG 110M  1.35E-06 1.25E-06 7.43E-07 NO DATA 2.46E-06 5.79E-04 3.78BE-05

TE 125 4.27E-07  1.986-07  5.84E-03  ).3IE=07  1.SSE-06 J3.926-05 §.B3E-06

TE 127 1.SBE-06 7.21E-07 1.96E-07 4.11E-07 5.72E-06 1.20E-04 1.87E-05
TE 127 1.75E-10 8.03E-11 3.87E-11 1.32E-10 6.37E-10 8.14E-07 7.17E-06

TE 129M 1.22B-06  S5.84E-07  1.98E~07  4.30E~Q7 _ 4.57E-06  1.45B-04 _ 4.79E-05

TE 129 6.22E-12 2,99E-12 1.55E-12 4.87E-12 2.34E-11 2.42E-07 1.96E-08
TE 131M 8.74E-09 5.45E-09 3.63E~09 6.88E-09 3.86E-08 1.82E-05 6.95E-05

TE 131 1.39B-12 7.44E-13 4. 49B-13  1.17B~12  D.46E-12 1.74E-07  2.30E~09

TE 132 3.25E-08 2.69E-08 2.02E-08 2.37E-08 1.822-07 3.60E-05 6.37E-0S
I 130 5.72E-07 1.68E-06 6.60E-07 1.42E-04 2.61E<06 NO DATA 9.61E-07

1131 3.18B-06  4.47E-06  2.56E-06  1.49E-03 _ 7.66E-06 MO DATA  7.85E-07

I 132 1.45E-07 4.07E-07 1.45E-07 1.43E-05 6.48E-07 NO DATA 5.08E-08
I 133 1.08BE-06 1.B5E-06 5.65E=07 2.69E-04 3.23E-06 NO DATA 1.11E-06
s 2 - 7 7 e 7 - 3!44:-07 m m_ 1‘25&

I 338 3.35E~07 8.73E-07 3.21E-07 5.60E-05 1.39E-06 NO DATA 6.56E-07
cs 134 4.66E-05 1.06E-04 9.10E-05 NO DATA 3,59E-05 1.22E-05 1.30E-06

€6 136 4.88E-06 ~ 1.83E-05  1.38E-05  NO DATA 1.07E-05  1.50E-06  1.46E-06

cs 137 5.98E-05 7.76E~05 5.35E-05 NO DATA 2.7BE-05 9.40E-06 1.0S5E-06
cs 138 4.14E-08 7.76E~08 4.0SE-~08 NO DATA 6.00E-08 6.07E-09 2.33E-13

BA 139 @ 1.17E-10 8.32B-14 3. 42B-12 =~ NO DATA 7.78E-14 4.708-07  1.12E-07
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TAHLE A.2-1 (cont’d)

— e E————

INHALATION DOSE FACTURS FUR ADULTS

(MREM PER FCI INHALED)

MILIDE _ BONE  _ LIVER  THOY  THYROID  KIDNEY  LING  GI-LiJ

BA 140  4.88E-06  6.13E-09  3.21E~-U7  NO DATA 2.09E-09  1.59E-04  2.73E-05
BA 141  1.25B-1)  9.41E-15  4.20E-13 NO DATA  B.75B-15 2.42B~07  1.45E-17
BA_ 142  3.29B-12  3.38E-15  2.07B-13  NO DATA  2.86E-15 1.498-07  1.96E-J6
LA 140  4.30B-08  2.17E-08  5.73E~09 NO DATA  NO DATA  1.70E-05 5.73E-05
IA 142  8.54E-11  3.8E-11  9.65E-12 NODATA  NODATA  7.91E-07  2.64E-07
CE_141  2.498-06  1.69E-06  1.91E-07  NO DATA  7.83E-07 4.52E-05 1.S0E-05
CE 143  2.338-08  1.72E-08  1.91E-09 NO DATA  7.60E-09 9.97E-06  2.83E-05
CE 144  4.29B-04  1.79E~04  2.30E-05  NO DATA 1.06E-04 9,72B-04  1.02E-04
PR 143 1.17E-06  4.69E-07  5.80E-08 NODATA  2.70B-07 3.51E-00 2.50E-00
PR 144  3.76E-12  1.56E-12  1.91E-13 NO DATA  B8.81E-13 1.27B-07 2.69E-18
ND 147  6.59B-07  7.62E-07  4.56E-08  NO DATA  4.45E-07 2.76E-05  2.16E-0S
W 187 1.06E-09  6.85E-10  3.10E-10 NODATA __ NODATA _ 3.63E-0c 1.94E-00
NP 239  2.87B-08  2.82B-09  1.55E-09 NO DATA  8.75E-09 4.70B-06 1.49E-05
A-6



H 3 NO DATA 1.59E-07 1.59E-07 1.59E-07 1.59E-07 1.59E-07 1.59E-07
C 14 3.25E-06 6.09E-07 6.09E-07 6.09E-07 6.09E-07 6.09E-07 6.09E~07

P 32 2.36E-04 1.37E-05% 8.95E-06 NO DATA NO DATA NO DATA 1. 16E-05
CR .81 NO DATA NO DATA 1.69E-08 9.37E-09 3.B4E-09 2.62E-06 13.75E-07

MN_ 54 MNODAL  6.39E-06 1.00B-06 ~NODATA  1.59E-06 2.48E-04 8.35E-06

MN 56 NO DATA 2.12E-10 3.15E-11 NO DATA 2.24E-10 1.90E-06 7.1BE-06
FE S5 4.1BE-06 2.9BE~06 6.93E-07 NO DATA NO DATA 1.55E-05 7.99E-07

FE__ 59  1.99E-06  4.62E-06  1.79E-06  ND DATA NO DATA _ 1.91E-04  2.23E-05

O 58 NO DATA 2.59E-07 3.47E-07 NO DATA NO DATA 1.68E<04 1.19E-05
QO 60 NO DATA 1.89E~06 2. 4RE-06 NO DATA NO DATA 1.098-03 3. 24E-05
7 - 43E- JE-0 7

NI 65 2.73E-10 3.66E-11 1.59E-11 HO DATA NO DATA 1.17E-06  4.59E-06
Cu 64 NO QATA 2.54E-10 1.06E~-10 NO DATA 8.01E~10 1.39E-06 7.68E-06

IN 65 6.04E-12 1.15E-11 8.07E-13 NO DATA 7.53E-12 1.98E-07  3.56E-08
BER 83 NO DATA NO DATA 4.30E~08 NO DATA NO DATA NO DATA LT E-24

BR_ B4 NODATA ~ NODATA ~ O.41E-08 NODATA ~ NODATA  NO DATA LT E-24

BR 85 NC DATA NO DATA 2.29E-09 NO DATA DATA NO DATA LT E-24
RB 86 NO DATA 2.38E~-05 1.0%5E-05 NO DATA DATA NO DATA 4. 218-06

89 NO DATA 4 .40E-08 2.91E-08 NO DATA DATA NO DATA 4,22E-17
89 5.43E~05 NO DATA 1.56E-06 NO DATA DATA 3.02E-04  4.64E-05

RB
SR
SR_90 1.358-02 NODATA  8.35E-04 NODATA  NO DATA  2.0CE-03 9.56E-05
SR
SR

81 1.10E-08 NO DATA 4.39e-10 NO DATA NO DATA 7.59E-06  3.24E-05
92 1.19E-09 NO DATA 5.08E~11 NO DATA NO DATA 3.43E-06 1.49E-05

Y 9IM  4.63E-11 NO DATA 1.778-12 NO DATA NO DATA 4,.00E-07 3.77E-09
Y 91 B. 263—05 NO DA‘I.'A - 8 21!'-06 NO DATA NO DATA 35 673-04 5. 11E~05
X 92 lo - . SR » L) LALE ; UGE
*Taken from Regulat.ory mido 1 109 (Rsv 1)
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TAHLE A.2-2 (cont‘d)

INHALATION DOSE FACTORS FOR TERNGER
(MREM PER PCI1 TNHALED)

NUCLIDE BONE LIVER THROY  THYROID  KIDNEY ~ IUNG ~~ Gl-LLI

Y 93 1. 9E-08 NO DATA 4.65E-10 NO DATA NO DATA 1.04E-05  7.24E-05%
ZR 9% ' ,82E-05 5.73E-06 3.94E-06 NO DATA 8.42E-06  3,36E-04 1.86E-0%
ZR_ 97 1.72B-08  3.40E-08  1.57B-09  NODATA  5.1SE-09 1.62E-05 7.88E-0%
NB 95 2.32E-08 1.29E~06 7.08E-07 NO DATA 1.258-06 9.39B-05 1.21E-0%
MO 99 NO DATA 2.11E-08 4.03E-09 NO DATA 5.14E-08 1.92E-05  3.36E-0S
C 994 1.738-13  4.83E-13  6.24E-12  NO DATA  7.20E-12  1.44E-07 _ 7.66E-07
14 7.40E-15 1.05E-14 1.03E-13 NO DATA 1.90E-13 B.34E-08 1.09E-16
RU 103 2.63E=-07 NO DATA 1.12E-07 NO DATA 9.29E-07 9.79E~05 1. 36E-05
RU 105  1.40E-10 NODATA  5.42E-1) NODATA  1,76E-10 2.27€-06 1.13E-08
"y 106 1.23E-05 NO MATA 1.55E-06 NO DATA 2.38E-05 2.01E-03 1.20E-04
A 11 1

. 13E-06 1.648-06 9.99E-07 NO DATA 3.13E-06 8.44E-04 3.41E-05
TE 1254 6.J0E-07  2.80E-07  §.34E-08  1.75E-07 708~ -

TE 127™M 2.25E-06 1.02E-06 2.73E-07 5.4BE-07 8.17E-06 2.07E-04 1.99E-0S
TE 127 2.51E-10 1.14E-10 5.52E-11 1.77B-10 9.10E-10 1.40B-06 1.01E-0S

TE 129M 1.74E-06  B8.23E-07  2.81E-07 5.72E-07  6.49E-06 2.47E-04 3.06E-03

TE 129 8.87E-12 4.22E~12 2.20E-12 6.4BE~12 3,32E~11 4.12E-07 2.02E-07
TE 1314 1.23E-08 7.51E~09 5.03E~09 9.06E~09 5.49E-0 72.976~05 7.76E-05

TE 131 1,97E-~12 1,04E-12 6.30E-13 1.55E~12 1.72E-12 -07 -

TE 132 4 .50E-08 3.63E~8 2.74E-08 3.07E-08 2.44E-07 5.61E-05 5.79E-05
I 130 7.80E-07 2.24E-0v 8.96E-07 1.86E-04 3.44E-06 NO DATA 1.14E-06

I 131 4.43E-06 6.14E-06  3.30B-06 1.683R-03  1.00B-05 NO DATA _ 8.11E-07

I 132 1.99E-07 5.47E-07 1.97E-07 1.89E-05 8.65E-07 NO DATA 1,.59E-07
1 133 1.52E-06 2.56F J6 7.78E-07 3.65E-04 4.49E~06 NO DATA 1.29E-06

I 13 1.11E-07 2.90B-07  1.00B-07 4.94%-06  4.58E-~07 NO DATA _ 2.055E-09

I 135 4.62E~-07 1.18E-06 4.36E-07 7.76E-05 1.86E-06 NO DATA 8.69E-07
cs 134 6 .28E~05 1.41E-04 6.86E-05 NO DATA 4.69E-05 1.B3E-05 1.22E-06

CS 136  6.44E-06  2.42E-05  1.71E-05  NO DATA 1.38E-05  2.22E-06  1.36E-06

cs 137 8.38E-05 1.06E-04 3.89E-05 NO DATA 3.80E-05 1.51E-05 1.06E-06
cs 138 5.82E-08 1.07E-Q7 5.58E~08 NO DATA 8.28E-08 9.84E-09 3,3BE-11
BA 139 ,67E=10 1. 1BE 37E~12 AT - 3, 08 8, 06

2
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TAHE A.2-2 (cont'd)

INHALATION DOSE FACTORS FUR [EENAGER
(MUM PER PCI INHALED)

NUCLIDE HUNE LIVER THOY  THYROID  KIDNEY  LANG  Gl-LLl

BA 140 6.8B4E-06 8.38E-09 4.40E-07 NO DATA 2.85E-09 2.54E~04 2.B6E-05
BA 141 1.78E-11 1.32E-14 5.93E-13 NO DATA 1.23E-14  4.11E-07 9.33E-14

BA 142  4.62E-12  4.63E-15  2.8B4E-i3  NO DATA 3.92E-15  2,39E-07 _ 5.99E-20

LA 140 5.99E-08 2.95E-08 7.82E-09 NO DATA NO DATA 2.6BE-05 6.09E-05
LA 142 1.20E-10 5.31E-11 1.32E-11 NO DATA NO DATA 1.276<06 1.50E-06

CE 141  3.55E-06  2.37E-06  2.71E-07 NO DATA  1.11B-06 _7.67E-05  1.58E-0S

CE 143 3,32E-08 2.42E-08 2.70E-09 NO DATA 1.0BE-<08 1.63E-05 3.19E-0S
CE 1#4 6.11E-04 2.53E-04 3.28E-05 NO DATA 1.51E-04 1 67E-03 1.0BE-04

PR_143  1.67E-06  6.640-07  8.28E-08  NO DATA 3.66E-07 _ 6.04E-05 _ 2.67E-05
PR 1s*  5.37B-12  2.20B-12  2.72E-13  NO DATA 1,26E-12  2.19B-07  2.94E-14
ND 147  9.83E-07 1.07E~06  6.41E-08 MO DATA  6.28E-07 4.65E-05  2.2BE-05
W 187  1.50E-09 ~ 1.22E-05 4.29E-10 NODATA  NO DATA _ 5.92E-06 2.21E-05

2

239 4.23E-08 3.99E-09 2.21E-09 NO DATA 1.25E-08 8.11E-06 1.65E-05

A-9



TANE A.2-3%

INHALATION DOSE FACTORS FOR CHILD
(MREM PER PCI TNHALED)

NUCLIDE BONE LIVER TROY AHYROID KIDNEY 1ANG Gl-LLI

H 3 NO DAIA 3.04E~07 3.04E-07 3.04E-07 3.04E-07 3.04E-07  3.04E-07
C 14 9.70E-06 1.82E-06 1.82E-06 1.82E-06 1. 82E-06 1.82E-06 1.B2E-06

NA 24 4. 35E-06 4. J5E-06 4.35E-06 4.35E-06 4. 35E-06 _4.35E-06 _4.35E-06

P 32 7.04E-04 09E-05 2.67E-05 NO DATA NO DATA NO GATA 1.14E~05
51 NO DATA m DATA 4.17e-08 2.31E-08 6.57E-09 4.59E-06 2.93E-07

MMMM_MLMM

MN 56 NO DATA 4.4BE-10 8.43E-11 NO DATA 4.52E-10 3.55E-06  3.33E-05
FE 55 1.28E-05 € .80E-06 2.10E-06 NO DATA NO DATA 3.00E-0% 7.75E-07

FE_ 28 5.59E-06  9.04E-06  4.21E-06 NODATA  NO DATA  J3.4JE-04 1.91E-05

58 NO DATA 4.79E-~07 8.55E-07 NO DATA NO DATA 2.99e-04 9.29E-06
60 NO DATA 3.55E~06 6.12E-06 NO DATA NO DATA 1.9°E-03  2.60E-05

63 _2.228-04 1.20B-05 ~7.56E-06 _ NODATA _ NO DATA  7.43E-00 1.71E-06

65 8.0BE~10 7.99E-11 4.44E-11 NO DATA NO DATA 2.21E-06  2.27E-05
64 NO DATA 5.39E-10 2.90E-10 NO DATA 1.63E-09 2.59E~06 9.92E-06

85 [588

69 1.81E-11 2.61E~11 2.41E-12 NO 1.58E~11 3.84E-07 2.75E-06
83 NO DATA NO DATA 1.28E-Q7 NO NO DATA NO DATA LT E-24

84 NODATR  NO DATA 1.48E-07 NODATA  NODATA  NO DATA LT E-24

85 NO DATA NO DATA 6.84E-09 NO DATA NO NO DATA LT E-24
86 NO DATA 5.36E~05 3.09E-05 NO DATA ND NO LATA 2.16E-06

BB 88 MNODATA  1.52-07 9.90E-08 NODATA  NO DATA MO DATA _ 4.66E-09

89 NO DATA 9.33E-08 7.83E-08 NO DATA NO DATA NO DATA 5.11E-10
89 1.62E~-04 NO DATA 4.66E-06 ND DATA NO DATA 5.8B3E-04 4.52E-05

SR.__20 2.73E-02 NODATA  1.74E-03 NODATA  NO DATA  3.99E-03 _9.28E-05

SR 91 3.28E-08 NO DATA 1.24E-09 NO DATA NO DATA 1.44E-0S  4.70E-05
SR 92 3. 54E~09 NO DATA 1.42E-10 NO DATA NO DATA 6.49E-06 6.55E-05
X
Y
Y

B8 BEE

b X

30 1.11E-06 7.07E- 7., 24E-

9@ 1.37E-10 NO DATA 4.98E~12 NO DATA NO
91 2.47E~-04 NO m 6. 592—-06 NO DATA NO
| ND)

DATA 7.60E-07 4.64E-07
DATA 7. 108-04 4.97E-05

*Taken from Regulat.ory Guidal 109 (Rw 1)

A-10



e O PP R e SAm e s L T T T I o e ————"

TAHLE A.2-3 (cont'd)

INHALA™ION DOSE FACTURS FUR CHILD
(MREM PER FCI INHALED)

NUCLIDE BONE LIVER THROY _ DIROID  KIDNEY LANG GL-LLI

Y 93 5.04E-08 NO DATA 1.38E~09 NO DATA NO DATA 2.01E<05 1.05E-04
&R 95 5.13E-05 1.13E-05 1.00E-05 NO DATA 1.61E-05 6.03E-04 1.65E-05

&R_97 S.07E-08 7.34E-09 4.32B-09 NODATA  1.05E-08 3.06E-05 _ 9.49E-05
NB 95  6.35E-06  2.48E-06  .77B-06  NO DATA 2.338-06 1.66E-04  1.00E-05
M 99 N 4.66E-08  1.158-08  NO DATA 1.06E~07  3.66E-05  3.42E~05
TC_ 99M  4.81E-13  9.41E-13  1.56E-11 _ NO DATA 1.37B-11 _2.57E-07 1.30E-06

< 101 2.19E-14 2.30E-14 2,91E~13 NO DATA 3.92E-13 1.583-07 4.41E-09
RU 103 7.55E-07 NO DATA 2.90E-07 NO DATA 1.90E-06 1.79E-04 1.21E-05

RU 105  4.13E-10  NO DATA 1.50E-10 _ NO DATA 3.63E-10  4.30E-06 _ 2.69E-05

RU 106 3.6BE-05 NO DATA 4.57E-06 NO DATA 4.97E~-05 3.87E-03 1.16E-04
AG 110M  4.56E-06 3.08E-06 2.47E-06 NO DATA 5.74E-06 1.48E-03 2.71E-05

TE 1238 1.82B-06 _ ©€.20B-07  2.47E~07  3.708~07 _NO DATA  1.29E-04 _9.13E-06

TE 127 6.72E-06 2.31E-06 8.16E-07 1.64E-06 1.72E-05 4.00E~04 1.93E-05
TE 127 7.49E-10 2.57E~10 1.65E-10 5.30E-10 1.91E-09 2.71E-06 1.52E-05

I _129M D.19E-06  1.80E-06 8.22E-07 1.71E-06  1.36E-00 4.76E-04 4.91E-00

TE 129 2.64E-11 9.45E-12 6.44E-12 1.93E-11 6.49E~11 7.93E-07 6.B9E-06
TE 131M 3.63E-08 1.60E~08 1.37e-08 2.64E-08 1.0BE-07 5.56E-05 8.32E-05

TE 132 1.30E-07 7.36E~08 7.12E-08 8.58E~08 4.798-07 1.02E-04 3,72E-05
130 2.21E-06 4.43E-06 2.28E-06 4.99e-04 6.61E~06 NO DATA 1.38E-06

I
L_ 131  ).30B-05  1.30E~05 7.37E-06  4.39E-03  2.13E-05 NO DATA 7.68E-07

S & 5.72E-07 1,10E-0§ 5.07E-07 5.23E-05 1.69E-06 NO DATA 8.65E-07
I 133 4.48BE-06 5.49E-06 2.08E-06 1.04E-03 9.13E-06 NO DATA 1.4BE-06
P

13¢  3.078-07 5.84E-Q7 2.69E.")  1.37B-05  8.92E-07 NO DATA  2.58E-07

I 313 1.33E-06 2.36E~06 1.12E~06 2.14E-04 3.62E-06 NO DATA 1.20E~06
cs 134 1.76E~04 2.74E~04 6.07E-05 NO DATA 8.93E-05 3.27E-05 1.04E-06

CS 136  1.76B-05 4.62E-05  3.14E-05 NODATA  2.58E-05  3.93E-06 1.13E-06

cs 137 2.45E-04 2.23E-04 3.47E-0S NO DATA 7.63E~05 2.81E-05 9.78BE-07
cs 138 1.71E-07 2.27E~07 1.50E-07 NO DATA 1.68E-07 1.B4E-08 7.29E-(d

BA 139 4.98B-10 2.66E-13 1.4SE-11 NODATA  2.33e-13 1.56B-06 1.568-05
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TAHLE A.2-3 (cont’'d)

INHALATION DOSE FACTORS FUR CHILD
(MREM PER PCI INHALED)

NUCIIDE  BONE  LIVER  THRODY  THYROID  KIDNEY  LONG  GI-LLI
BA 140 2.00E-05 1.75E=-08 1.17E-06 NO DATA 5. 71E-09 4.71E-04 2.75E-05
BA 141 5.29E-11 2.958-14 1.72E=-12 NO DATA 2.56E-14 7.89E-07 7.44E-08B
BA 142  1.35B-11  9.73-15  7.54E-13 NODATA  7.87E-15  4.44B-07 _ 7.41E-10
LA 140 1.74E-07 6.08E-08 2.04E-08 NO DATA NO DATA 4,.94E-0° 6.10E-05
LA 142 3.50E-10 1.11E-10 3.49E-11 NO DATA NO DATA 2. 35E~-06 2.05E-05
CE 141  1.06E-05  5.28E-06  7.83E-07 NODATA 2. 31E-06 1.47E-04 1.53E-09
CE 143 9.8B9E-08 5.378-08 7.77E-09 NO DATA 2.26B-08 3.12E-0% 3.44E-05
CE 144 1.83E-03 5.72E-04 9.77E-05 NO DATA 3.17E-04 3.238-03 1.05E-04

-8

47E-~07 =\
4.99E-12 8.10E-13 NO DATA 2.64E-12 4.23E-07 5.32E-08
2.36E-06 1.B4E-07 NO DATA 1.30E-06 B.B7E-05 2.22E-05

2.01E-09 1. 17E-09 NODATA  NO DATA  1.11E-05 2.46E-00

PR 144 1.61E-11
ND 147 2.92E-06
W__187 4.41E-09
NP 239 1.26E-07

9.04E-09 6.35E-09 NO DATA 2.63E-08 1.57E-05 1.73E-05
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TAHLE A.2-4*

INHALATION DOSE FACTORS FUR INFANT

NUCLIDE BONE  LIVER

(MREM PER PCI INHALED)

THROY _ THYROID  KIDNEY = LUNG ~ GI-LLI

H 3 NO DATA 4.62E-07  4.62B-07  4.62B-07  4.62E-07 4.62E-07  4.62E-07
C 14  1.89E-05  3.79E-06  J.79E-06  3,79E-06  3.79E~06 3.79E-06  3.79E-06
NA 24 7.24E-06 7.04E-06 7.04E-06 7.54E-06 7.24E-06 7.54E-06  7.54E-06
P 32  1.458-03  B.03E-05 5.53E-05 NODATA  NO DATA NO DATA  1.15E-05
CR 51 NODATA  NODATA  6.39B-08  4.11E-08  9.45B-09 9.17E-06  2.55E-07
My 54  NO DATA 1.81E-00  3.356E-06  NO DATA — :

MN 56  NO DATA 1.10B-09  1.58E-10 NO DATA  7.86E-10 8.95B-06 5.12B-05
FE 55  1.41E-05  8.39E-06 2.38E-06 NO DATA  NO DATA  6.21E-05 7.82E-07
FE 89 9. 69E-06  1.68E-05  6.77E-06  NO DATA  NO DATA  7.25E-04 1.77E-08
Q0 58 NODATA  8.71E-07  1.30B-06 NODATA  NO DATA  S5.55E-04  7.95E-06
Q0 60 NODATA  5.73E~06  8.41E-06 NO DATA  NO DATA  3.22E-03  2,28E-0%
N 63  2.42E-04 1.46E-05 8.29E-06 ~ NO DATA ~ NO DATA  1.49E-04  1.73E-06
NI 65 1.71E-09  2.038-10 8.79E-11 NODATA  NO DATA  5.80E-06  3.58E-05
CU 64  NO DATA 1.34E-09  5.53E-10 ND DATA  2.B4E-09 6.64E-06 1.07E-05
ZN 65  1.38E-05 4.47E-05  2.22B-05 MO DATA  2.32B-05 4.62E-04  3.67E-05
2 69  3.85E-11  6.91E-11  5.138-12 NO DATA  2.B7E-11 1.05B-06 9.44E-06
BR 83 NODATA NODATA  2.72B-07 NODATA  NO DATA NO DATA LT E-24

BR B4 _NO DATA NODATA  2.86E-07  NO DATA NO OATA  NO DATA LT E-24

BR 85 NODATA  NODAT  1.46E-08 NODATA  NODATA NO DATA LT E-24

RE 86  NO DATA 1.36E-04 6.30E-05 NODATA  ND DATA NO DATA  2.17E-06
RB 88 _NODATA _ 3.98B-07  2.00E-07 _ NO DATA NO DATA  NO DATA  2.42E-07
RB 89 NODATA  2.298-07 1.478-07 NODATA NODATA MO DATA  4.87E-08
SR B9 2.84E-04 NODATA  8.15E-06 NODATA  NO DATA  1.45E-03 4.57E-05
SR_90 2.92E-02 ~ NO DATA 1.856-03 NODATA _ NO DATA  8.03E-03 9.36E~05
SR 91 6.838-08 NODATA  2.47B-09 NODATA  NODATA  3.76E-05  5.24E-0S
SR 92 7.50B~09 NODATA  2.798-10 NODATA NODATA  1.70E-05 1.00E-04
Y 90 2.35B-06 NODATA  6.30E-08 NODATA _ NO DATA  1.92E-04  7.43E-05
Y 91M 2.91E-10 NODATA  9.90E-12 NODATA  NO DATA  1.99E-06 1.6BE-06
Y 91 4.20-04 NODATA  1.12B-05 NODATA NO DATA  1.75E~03 5.02E-0S
Y 92  1.17E-08 3.29E-10 NODATA  NO DATA  1.75E-05 9. 04E-05

NO DATA
*Taken from Regulatory Guide 1.109 (Rev.l)
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TRLE A.2-4 (cont'd)

INHALATION DOSE FACTORS FOR INFANT
(MREM PER PCI INHALED)

NUCLIDE BNE LIVER T _BODY DOROID  KIDNEY ~ LRG  GI-LLI

Y 93 1.07e-07 NO DATA 2.91E-09 NO DATA NO DATA 5.46E~05 1.19E-04
ZR 95 8.24E-05 1.99E-0% 1.45E-05 NO DATA 2. 223-05 1.25E-03 1. SSE—OS
R & ! 1.83E-08 8, 36E-09 [ A . REE

NB 95 1.12E-05 4.59E-06 2.70E~06 NO DATA 3.378-06  3.42E-04 95.05E-06
MD 59 NO DATA 1.18E-07 2.31E~08 NO DATA 1.89E-07 9.63E-05 3.48E-05

TC 99 9.98E-13  2.06E-12  2.06E-11 D DATA  2.22E-11 5.79E-07  1.45B-06

101 4.65E-14 5.88E-14 5.80E~-13 NO DATA 6.99E-13 4.17E-07 6.03E-07
103 1.44E-06 NO DATA 4.85E-07 NO DATA 3.03E-06 3.94E-04 1.15E-05

pAM
RU
RU_105 _8.74E-10 _ NO DATA 2.93E-10 NODATA  6.42E-10 1.128-00 3.46E-05
RU
AG

106 6.20£-05 NO DATA 7.77E-06 NO DATA 7.61E-05 B8.26E-03 1.17E-04
110  7.13E-06 5.16E-06 3.57E-06 NO DATA 7.80E-06 2.62B-03 2,36E-05

4.70E-07 _ 1.16E-06  NO DATA _ 3.19E-04 9.22E-06

TE 1274 1.19E-05 4.93E-06 1.48E-06 3.4BE-06 2.68BE-05 9.37E~04 1.95E-05
TE 127 1.59E~09 6.81E-10 3.49E~10 1.32E-09 3.47E-09 7.39B-06 1.74E-05

TE 129 5.63E~11 2.48E-11 1.34E~11 4.82E-11 1.25E-10 2.14E-06 1.8BE-05

TE 1314 7.62B-08  3.93B-08  2.55E~08  6.38E~08  1.89E-07 1.42E-04 8.51E-05
IE 131 1.24B-11  5.87B-12  3.57E-12  1.13E-11  2.85B-11 1.47E-06 35.87E-06

T 132 2.66E-07 1.69E-07 1.26E-07 1.99E-07 7.39E-07 2.43E-04 3.15E-05
I 130 4.54E-06 9.91E-06 3.98E-06 1.14E-03 1.09E-05 NO DATA 1.42E-06

131 2.71E-05 3.17E-0% 1.40E-0% 1.06E-02 3. 70E-05 NO DATA 7.56E-07

I 132 1.21E-06 2.53E~-06 8.99E-07 1.21E-04 2.82E-06 NO DATA 1.36E-06
I 133 9.46E-06 1.37E-0% 4.00E-06 2.54E-03 1.60E-05 NO DAJA 1.54E-06

I 134 6.58E-07  1.34B-06  4.75E-07  3.18E-05 _ 1.49E-06 NO DATA  9.21E-07

17 135 2.76E~06 5.43E-06 1.98E~06 4.97E-04 6.05E-06 NO DATA 1.31E-06
Cs 1M 2.83E~04 5.02E-04 5.32E-05 NO DATA 1.36E-04 5.69E-05 9.53E-07

CS 136  3.45B-05  9.61E-05  3.78E-05  NO DATA 4.03E-05  B.40E-06 _1.02E-06

Cs 137 3.92E-04 4.37E-04 3.25E~05 NO DATA 1.238-04 5,09E-05 9.53E-07
Cs 138 3.61E-07 5.58E-07 2.B4E-Q7 NO DATA 2.93E-07 4.67E-08 6.26E-07

BA 139 1.06E-09 7.03E-13  J3.07B-11 NODATA  4.23B-13 4.20E-06 J.64E-05

E
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TARLE A.2-4 (comt'd)

INHALATION DOSE FACTURS FOR INFANT
(MREM PER PC1 INHALED)

4 ,0CE-08 2.07E-06 NO DATA 9.59E-09 1.14E-03 2.74E-05
7.70E-14 3.55E-12 NO DATA 4.64E-14 2.12E-06  3.39E-06

2.36E-14 __ 1.40E-12  NO DATA 1.36E-14 _ 1.11E-06 4.95E~07

1.43E-07 3.68E-0B NO DATA NO DATA 1.20E-04  6.06E-05
2.69E-10 6.46E~11 NO DATA NO DATA 5.87E-06 4.25E-05

CE 34  1.98E-00  1.198-05  1.428-06  ND DATA 3.708-06 J.69E~-04  1.548-00

1.38E-07 1.58E-08 NO DATA 4.03E-08 B.30E~05 3.55E-0S5
8.65E~-04 1.26E-04 NO DATA 3.84E-04 7.03E-03 1.06E~04

3.74E-06 4.99E-0y  NODATA  1.41E-06 3.09E-O0d  2.60E~-00

1,32E~11 1,72E-12 NO DATA 4.80E-12 1.15E-06 3.06E-06
5.81E-06 3.57E-07 NO DATA 2.25B-06 2.30E-04 2,23E-05

6.44E-09  2.23E-09  ND DATA NO DATA  2.83E-05 _ 2.54E-03

BA 140  4.00E~05
BA 141  1.12B-10
BA 142  2.84E-11
IA 140 3.61E-07
LA 142  7.36E-10
CE 143  2.09E-07
CE 144  2.28E-03
ER 143  1.00E-035
PR 144  3.42E-11
ND 147  5.67E-06
W_187 _ 9.26E-09
NP 249  2.65E-07

2.37E-08 1.34E-08 NO DATA 4.73E-08 4.25E-05 1.78BE-05
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Element

k-3
C-14
Na-24
p-32
Cr-51
Mn-54
Mn-56
Fe-55
Fe-59
Co-58
Co=-60
Ni-63
Ni-6S
Cu-64
Zn-65
Zn-69
Br-83
Br-84
Br-8%
Rb~86
Rb~88
Rb-89
Sr-89
Sr-91
Sr-92
Y-90
Y-91M
Y-8l
Y-92
Y-93
2r-9%
2r-97
Nb-95
Mo-99
Te-99M
Te-101
Ru~103
Ru-105
Ru~106
Ag~-110M
Te-125M
Te-127™
Te-127
Te-129M
Te-129

TAHLE A.2-5¢
EXTERNAL DOSE FACTORS FOR STANDING

G!(Ilﬂ!HINIT!D GROUND

(mrem/hr per pCi/m®)
Skin

E

o
™
)
=
o

| 20E~10
0E-09
0E-08

W =R ONOO
O~ VNVOUVMOO

g
&

7.00E-09
1.70E~-08
0.0

3.70E~0%
1.50E-09
4.00E-09
0.0

6.40E-11
1.20E-08
0.0

6.30E-10
3.50E-09
1.50E-08
5.60E-13
7.10E-08
9.00E-09
2.20E-12
3.80E-09
2.40E-11
1.60E-09
5.70E-10
5.00E-09
5.50E-09
5.10E-09
1.90E-09
9.60E-10
2.70E-09
3.60E-09
4.50E-09
1.50E-09
1.80E-08
3.50E-11
1.10E-12
1.00E~11
7.70E-10
7.10E~10

*Taken from Regulatory Guide 1.109 (Rev. 1)
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0
90=-08

.0
60E-10
.BOE-09
. 3J0E-08
0
.40E~09
. 20E-09
.00E-08
0
. 30E-09
. 70E-09
.60E-09
0

.30E~11
.40E--08

.70E=-11
.90E~09
.80E-10
.80E~09
.40E-09
.00E-09
. 20E~-09
.10E~09
.00E~09
. 20E~09
.10E-09
.B0E~0%
.10E~-08
.B0E-11
. 30E-12
.10E~11
.00E-10
.40E~10



Te~131M
Te-131
Te-132
1-130
I1-131
1-132
1-133
1-134
1-135
Cs-134
Cs-136
Cs~137
Cs-138
Ba-139
Ba-140
Ba-141
Ba-142
La-140
la-142
Ce~141
Ce-143
Ce-144
Pr-143
Pr-144
Nd-147
W-187

Np-239

WO G = B DL R U e e ol BB DD RO B e e e e L e B = A D

TRELE A.2-5 (comt'd)

EXTERNAL DOSE FACTUORS FOR STANDING

(mrem/hr per pCi/m®)

Total Body

. 40E-09
. 20E~09
. 70E-09
.40E-08
.8B0E-09
. 7T0E~08
. 70E-09
.60E~08
. 20E-0°
.20E~08
. S0E~08
. 20E-09
.10E~08
.40E-09
. 10E~09
. 30E-09
.90E-09
.S0E-08
.50E-08
+50E~10
. 20E~09
. 20E~10

.00E-10
.00E~09
.10E-09
.50E-10
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(B CONTAMINATED GROUND

kan

+90E-09
.60E-06
. 00E~09
. T0E~-08
.40E~09
.00E-08
. 50E-09
.90E-08
.40E~-08
.40E-08
. 70E-08
.90E~09
.40E-08
. 70E~09
.40E-09
.90E~09

. T0E-08
.BOE-08
. 20E~10
. S0E~09
. 70E-10

.30E~10
. 20E~-09
.60E-09
. 10E~09
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TAHLE A.3-1*

INGESTION DOSE FACTURS FUR ADULTS
(MREM PER PCI INGESTED)

NUCLIDE _ BONE  LIVER T HIOY  THYROID  KIDNEY ~ LUNG  GI-LLI

H 3 NO DATA 1.058-07  1.05E-07  1,05B-07  1,058-07 1.05B-07  1.05E~07
C 14  2.84B-06  5.68E-07  5.68E-07  5.68E-07  5.68E-07 5.68E~07 5.SB8E-07
NA_ 24 1.70E-06  1.70B-06 _1.70E-06  1.70E-06  1.70E-06  1.70E-06  1.70B-06
P 32 1.93-04  1.20E-05 7.46E-06 NODATA  NO DATA NO DATA  2.17E-05
CR 51 NO WIA NO DATA 2,66E-09  1.59E-09  5.86E-10 3.53E-09 6.69E-07
MN 54 NO DATA 4.97E-06  8.72E-07 NO DATA _ 1.36E-06 NO LATA 1 .40E-05
MN 56  NO LATA 1.158-07  2.04E-08  NO DATA  1.46E-07 NO DATA  3.67E-06
FE 55 2.75E-06  1.90E-06  4.43E-07 NODATA  NO DATA  1.06E-06 1.09E-06
FE_ 259  4.34E-06 1.02E-05 J.916-06 NODATA _ NO DATA  2.85E-06  3.40E-05
0 S8  NO DATA 7.45E-07  1.67w-06 NODATA  NO DATA  NO DATA  1,51E-05
O 60 N0 DATA 2.14E-06  4.72E-06  NO DATA  NO DATA  NO DATA  4.02E-0S

NI _63 1.30B-04 9.0iE-06  4.36E-06 NODATA  NODATA  NO DATA  1.88E-06

65 5.28E-07 6.86E-08 3.13E-08 NO DATA NO DATA NO DATA 1.74E-06
64 NO DATA 8.33E-08 3.91E-08 NO DATA 2.10E-07 NO DATA 7.10E-06

IN 65 4. B4E-06 1.54E-05 6.96E-06 NO DATA 1.03E-05 _NO DATA 9.70E-06

a5

69  1.03E-08  1.97E-08  1.37E-08  NO DATA 1.28E-08 NO DATA  2.96E-09
83  NO DATA NO DATA 4.02E-08  NO DATA NO DATA  NO DATA  5.79E-08
84 MO DATA NODATA __ O. 098~
85  NO DATA NO DATA 2.14E-09  NO DATA NO DATA  NO DATA LT E-24
86  NO DATA 2.11E-05  9.83E-06  NO DATA NO DATA  NO DATA  4.)5£-06

88 NO DATA

89 NO DATA 4.01E-08 2.82E-08 DATA 2.33E-21
89 3.08E-04 NO DATA 8.84E-06 DATA 4.94E-0S

0 _7.58E-03 NODATA  1.86E-0J NODATA  NODATA NODATA 2 19E-04

91 5.67E~06 NO DATA 2. 9E-07 NO DATA NO DATA 2.70E-05
92 2.15E~06 ND DATA 9, 30E-08 NO DATA NO DATA 4.26E-05

90 9.62B-09 NODANTA _ 2.56E-10 NODATA  NODATA  ND DATA  1.02E-04

91M 9.09B-11 NO DATA 3.52E-12 NO DATA ND NO DATA 2.67E-10
91 1.41E-07 NO DATA 3.77E-09 * DATA NO NO DATA 7,76E-05

82 8.45E-10 NODATA _ 2.47E-'1 ) DATA  NODATA  NO DATA  1.4BE-05
*Taken from Regulatory Guide 1.109 (Rev. 1)
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TREE A 31 (oont'd)

INGESTION DOSE FACTURS FUR ADULTS
(MARM PER C1 INGESTED)

MELIDE . BONE LIVER TROY  TYROID KIDNEY MNG . Gl=ld

BA 140 *.03E-05 2,55E-08 1.33E 06 NO DATA B.67E~09 1.46E-08 4.1BE-05
BA 14] 4.71E-08 3.50E~11 1.59E-098 NO DATA 3. 31E~11  2.02E-11 2,22E-17

BA_ 142  2.13E-08  2.19B- .

LA 140 2.50E-09 1.26E-09 3.33E-10  NO DATA NO DATA  NO DATA  9.25E-0%
LA 147 1.262-10 5.82E-11 1.45E-11 NO DATA NO DATA  NO DATA  4.25E-07
{ ‘ o ()8 b . JSE~0% 40 N DT 44 N DATH 4 §

A U3

-5
e

CE 143 1.65E-09 1.22E-06 1,35E-10 NO DATA 5.378-10 NO DATA 4.56E-05
CE 144 4 .88E-07 2.04E-07 2.62E-08 NO LATA NO

PR 144 3.01E~1] 1.25E~1] 1.53E-12 NC DATA 7.05E~12 NO DATA 4.33e-18
ND 147 6. 29E-09 7.27E-09 4.35E-10 NO DATA 4.25B<09 NO DATA 1.49E-05

187 _L.QME-07 _ G.6LE-08  J.0IE-O8 NO DATA ~ NO OMIA  NO DATA 2. 82E-05

NP 239 1.19E-09 1.17€-10 6.45E-11 NO UATA 3.65E-10  NODATA 2.40E-05
8b 124%~ 2.B0E-N6 5.29E-08 1.11E-06 6.79E-09 NO DATA 2.1BE-06 7.95E«05

Sb_Jgove 1. J9E-06  2.006-08  4.268-07  1.82E-09 _NO DATA 1. JBE-06 1.97E-05

8b 126%v 1.15B-06 2. 34E-08 4.15E-07 7.04E-09 NO DATA 7.05E-07  9.40E-05
Co S§7++ NO DATA 1,75E-07 2,91E-07 NO DATA NO DATA NO DATA 4. 44E-06

**Taken from Regulatory Guide 1.109 (Rev. 0)
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TAHLE A 3-2¢

INHALATION DOSE FACTURS FUR TEENAGERS
(MREM FER AC1 INMALED)

MECLIDE  BONE LIVER THOY  THMYROID ~ KIONEY _ LAUNG  GI-LLI

1.06E-07 1.06E-07 1.06E-07 1.06E<07 1.06E~07 1.06E~07
8.12E-07 8.12B-07 8.12E-07 8.128-07 B.12BE-07 R 12B-07

1.71E-05 1.07E-0% NO DATA NO DATA NO DATA 2.32E-05
NO DATA 3.60E-09 2, 00E-0% 7.89E-10  5.14B-09 6.05E-07

M 04  NODNIA _ 5.90E-06 1)

H 3 NO DATA
C 14  4.06B-06
NA_2 0B

P 32 2.76E-U4
R 51  NO DATA
MN 5  NO DATA
FE 55  3.78E- 06
EE_53 _ 5.87E-7¢
0 58 NO DATA
@ 60 NO DATA
NI 65  7.49E-07
CU 64  NO DATA
65 5.76E-06 |
N 69 1.47E-08
B B3 ND DATA
R

BR B85  NO DATA
RE 86  NO DATA
RB 89  NO DATA
SR 89  4.40E-04
SR 91 8.07E~06
S8R 92  3.05B-06

1.58E-07 2.81E-08 NO DATA 2.00E<07  NO DATA 1.04E~0%
2.68BE-06 6.25E~07 NO DATA NO DATA 1.70B-06 1.16E-06
9.72E-07 2. 24E-06 NO DATA NO DATA NO DATA 1.34E~0%
2,.B1E~06 6.33E-06 NO DATA NO DATA NO GATA 3.66E~05
9.57E-08 4. 36E-08 NO DATA NO DATA No DATA 5.19E-06
1.15E-07 5.41E-08 NO DATA 2.91E<07 NO DATA 8.92E-06
2.80E-08 1.96E-09 NO DATA 1.83E<08B  NO DATA 5.16E-08
NO DATA 5.74E-08 NO DATA NO DATA NO DATA LT E~24

NO DATA 3.05E-09 DATA LT E-24
2.98E-05 1.40E~05

i
55

5.50E-08 3.89E~08 NO
NO DATA 1.26E-05 NO
A . B

23
EEE BEE
88

NO DATA 3.21E-07 NO DATA NO
NO DATA 1.30E-07 NO DATA NO

A-21
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TNEE A 3-2 (Qnt'd.)

INGESTION DOSE FACTURS FOR TUENAGERS
(MREM PER PCI INGESTED)

MCLIDE  BONE  LIVER T ROOY  IWYROID  KIONEY LG Gl-LLl
Y 93 3.83E-09 NO DATA 1,05E-10 NO DATA NO DATA NO DATA 1.17E-04
ZR 95 4.12E-08 1.30E-08 8.94E-09 NO DATA 1.91E-08 NO DATA 3.00E~0%
z = : =10 ND DATA _ 1.27E-04
NB 95 b. 12E-09 4.56E-09 2.51E-09 NO DATA 4.42E-09  NO DATA 1,.95E-0%
MO 99 NO CATA 6.03E-06 1.15E-06 NO DATA 1.3BE-05 NO DATA 1.08E-05
T 99M 332810  9.26B-10  1.208-08 MO OATA  1.36B-08 5.14E-10__6.08K-07
< 101 3.60B-10 5.12B-10 5.03E-09 NO DATA 9.46E-09 3.12B-10 8.75E-17
RU 103 2.55B-07 NO DATA 1.09E-07 NO DATA 8.99E-07 NO DATA 2,13E-08
HE - UN 1Y . ) DATA g SE =) 5 »

RU 106 3,92E-06 NO DATA 4.94E-07 NO DATA 7.56E<06 NO DATA 1. 8BE-04
A 110M  2.05E-07 1.94E-07 1,1BE-07 NO DATA 3.70E-07 NO DATA 5.45E-05
TE 127™M 9.67E-06 3.43E-06 1.15E-06 2.30E~06 3.92E-05 NO DATA 2.41E-05
™ 127 1.58E-07 5.60E~08 3.40E-08 1.09E-07 6.40E-07 NO DATA 1.22E-0%
- — 6.128-05

T 129 4.48E-08 1.67E~-08 1.09E-08 3, 20E-08 1.88E-07 NO DATA 2.45E-07
TE 13IM  2.44E-06 1.17E-06 9.76E~07 1.76E~06 1.22E-05 NO DATA 9.39€-05
TR AN 2.79E-08  1.SE-08  8.728-09  2.158-08  1.22B-07 NO DATA 2.29E-(Y
T 132 3.49E-06 2. 21E-06 2. 0BE-06 2.33E-06 2.12E-05 NO DATA 7.00E-0%
I 130 1.03E-06 2.98E-06 1.19E-06 2.43E-04 4.59E-06 NO DATA 7. 29E~06
- 2.2 62806

1 132 2.79E-07 7.30E-07 2.62E-07 2.46E-05 1.15B-06 NO DATA 3. 14E-07
I 133 2.01E~06 3.41E-06 1.04E~06 4.76E-04 5.98E-06 NO DATA S9E-06
I o 1.46E-07 367807  1.39B-07  6.45B-06  6.10K-07 NO DATA  5.10E-09
1 13 6.10E-07 1.57E-06 5.82E~07 1.01E-04 2.4BE-<0f  ND DATA 1.74E-06
s 134 8.378-05 1.978-04 9. 14E-08 NO DATA 6.26E-05 2.39E-05 2.45E-06

c8 136 8. S9E~06 9 i v

cs 13 1.12E-04 1.49E-04 $.19E-05 NO DATA 5.078<05 1.97E-05% 2.12E-06
cs 138 7.76E~08 1.49g-07 7.45E-08 NO DATA 1.10B-07 1.2BE-08 6,76E~1]
AL 6.24B-11  1,24E-06

A-22



- L

e e e e B — R —— e e

TAIE A.3-2 (Cont'd.)

INGESTION DOSE "A\CTURS FUR TEENAGERS
(MREM PE} PC1 INGESTED)

MUCLIDE  BONE  LIVER T HBOY  THYROID  KIDNEY  IANG  GI-Li]

BA 140 2. B4E-DS 3.48BE-08 1.83E-06 NO DATA 1.18E<08 2,.34E~08 4.3BE-0%
BA  14) 6.717=08 5.01E~11 2. 24E-09 NO' DATA 4.656-11  3.43E-11 1.43E-.2

LA 140 3.4BE-09 1.71E-09 4 .55B-10 NO DATA NO DATA NO DATA 9.82E-05
LA 142 1.79E-10 7.95E~11 1.98E-11 NO DATA NO DATA NO DATA 2.42E-06

CE 143 2.35E~09 1.71E-06 1. J1E-10 NO DATA 7.67E-10 NO DATA 5. 14E-05
CE 144 6.96E-07 2.88E-07 7. 74E-08 NO DATA 1.72E<07 NO DATA 1.75E-04

BR_IA3 L JIE-08 0.238-09 -
PR 144  4.30B-11  1.76B-11  2,18E-12 NO DATA  1.01E-11 NO DATA  4.74B-14

ND 147 9.38E-09 1.02E-08 v+ 11E-10 NO DATA 5.99E-09 NO DATA J.68E-05
W 187  ).46E=07  1.19B-07  4.170-08 MO MO DATA MO DATA  3.228-05

NP 239 1.76E-09 1.66E~10 9.22E~11 1 DATA 5.21E-10 NO DATA 2.67E-0%5
8b 124+*+ 3.87E-06 7.13E-08 1.51E~06 8.78E-09 N [DATA 3,38E-06 7.80E-05

gb 126%+ 2.48E-06 2. 11E-08 $.80E-07 2. 376-09 NOANIA _ 2.18E-06  1.93E8-0%5

8b 126+*+ 1.59E-06 3.25E-08 5.71E-07 8.99E-09 NO DATA 1.14E-06  9.41E-05
Go_ 7% NODATA  2.38B-07  3.998-07 NODATA MO DATA  NO DATA _ 4.44E-06

**Taken from Regulatory Guide 1.109 (Rev. 0)
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TANE A 33

INGESTION DOSE FACTORS FOR CHILD
(MREM PER PC1 INGESTED)

AL LE BNE LIVER T BOY O THYROID KIONEY ~ LANG  GI-LLd

H 3 NO DATA 2.03E-07 2.03E 27 c 03E-07 2.03E-07 2.038-07 2.03E-07
C 14 1.21E~0% r ‘25-05 2. ‘23-06 ‘23—06 2.42E-06 2 .42E-06  2.42B-06
HUE : ‘ ) HOE BUE«~DF

32 8.25E-04 3.86B-0% 3.18E-05 ND DATA NO DATA NO DATA 2.28E-05

P
R 5l NO DATA NO DATA 8. 903-09 94!«09 1, 35!-09 9 02!-09 4.72E-07

MN 56 NO DATA 3.34E-07 7.54E-08 NO DATA 4.04E-07  NO DATA 4.B4E-05
t€ 55 1. 15E-08 6.10E~0£ 1.89E-06 NO DATA NO DATA 3.45E-0€  1.13E-06

FE__59  1.656-05  2.67B-05  1.33E-05 _ NO DATA _ NO DATA _ 7.74E-06  2.78E-QS

o 58 NO DATA 1.80E-06 5.51E~06 NO DATA NO DATA NO DATA 1.05E-05
o 60 NO DATA 5. 29E-06 1.56E-05 NO DATA NO DATA NO DATA 2. 935-05
Nl _¢§ BE~( BRE~( 3 3E~0 D AT . ND DA

Nl &5 2.22E-06 2.09E-07 1.22E-07 NO DATA NO DATA NO DATA 2. 56E-08
U 64 NO DATA 2.45E-07 1.48E-07 NO DATA 5,92E-07 NO DATA 1.15E~05

IN 69 4.38E-08 6.33E-08 C . BSE-0? NO OATA 3.B4E-0B ND UATA 3.99E~06
BR 83 O DATA NO DATA 1.71E-07 NO DATA NO DATA NO DATA LT E~24
BR_ 84  MODNA  NODATA . 1.98B-07 NODATA  NO DATA  NO DATA LT E-24
BR 85 NO DATA NO DATA 9.12B-09 NO DATA NO DATA NO DATA LT E-24
RE 86 NO DATA 6. 70E~05 4.12E-05 NO DATA NO DATA NO DATA 4. 31E-06

BB__88  NODATA  1.908-07 1, 32E-07

RB 89 NO DATA 1.17E-07 1.04E-07 1.02E-09
SR 89 1,32E-03 NO DATA 3.77E-05 5.11E~05

SR 90  1.70B-02 MODATA  4.31E-03 NODATA  NO DATA  NO DATA  2.29E-04

&E
1
&
1:
2%
55

S 91 2.40E-05 NO DATA 9.06E-07 NO DATA NO DATA NO DATA 5. 30E~0%
SR 92 9.03E-06 NO DATA 3.62E-07 NO DATA NO DATA NO DATA 1. 71E-04
Y 90 4.0E-08 NODATA 1. I0E-09 NODATA  NODATA  NODATA  1.17E-04
Y 91M  3.82E-10 NO DATA 1.39E-11 NO DATA NO DATA NO DATA 7.48BE-07
Y 91 6.02E-07 NO DATA 1.61E-08 NO DATA ND DATA NO DATA 8.02E-0%
*Taken frum Regulatory Guide 1.109 (Rev. 1)
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TN AL 33 (Oont'd)

INGESTION DOSE FACTURS & A CHILD
(MREM PER FC1 INGESTED)

NCLIDE  BONE  LIVER  THOY  DIYROID  KIDNEY  LANG  Gl-Ll

Y 93 1,14E-08 NO DATA 3.13E-10 NO DATA NO DATA NO DATA 1.70E-04
&R 95 1.16E-07 2.55E-08 2.27E-08 NO DATA 1.65E~08 NO DATA 2.66E-05

37 _ 6.998-00 1.00E-09  D5.96E-10  NO QATA  1.45E-09 NO DATA  1.53E-04

NB 95 2.25E-08 8.76E-09 6.26E~09 NO DATA 8.238-09 NO DATA 1.62E-05
MO 9 NO DATA 1.33E-0% 3.29E-06 NO DATA 2.84E-05 NO DATA 1.10E-05

. 99M _9.23-10 1.01E-09 J.00E-08 MO DAIA _ 2.63E-08 9.19E-10 1.03E-06
T 101  1.076-09  1.12B~09  1.42E-08 1.91E<08  5.92E-10  3.56E~09

NO DATA
RU 1C3 7.31E-07 NO mrn\ 2. 81!—07 NO DATA 1.84E-06 NO DATA 1. G”‘-OS
ad ' ; LU ALA ; )% ¥ LAT2 /K AL

106 1.17E-05 NO DATA 1.46E-06 NO DATA 1.58E-05% NO DATA 1. 82E-04
NO DATA 6.78E-07 NO DATA 4. 333-05
A% : AL ' AL

RU
AG 110M  5.39E-07 3, 648-07 2. 91!2-07
d "\ Vel ¥

T 127 2.89E-05 7.78E-06 3.43E-06 6.91E-06 8.24E-05 NO DATA 2.34E-05
% 127 4.71E-07 1.278-07 1.01E-07 3.26E-07 1.34E-06 NO DATA 1.84E-05

TIE_A20M 4.878-00  1.36E-00  7.56E-06  1.07E-00 _ 1.43E-Q4 MO DATA 5. 31%-05

TE 129 1.34E-07 3. /4E-08B 3.18E-08 9.56E~08 3.92E~07 NO DATA 8. J4E-06
TE 13IM 7.20E-06 2.49E-06 2.65E~06 5.12E-06 2.41E-05 NO DATA 1.01E-04
TE 13l 8.308-08  2.53E-08  2.47E-08  6.35E-08  2.51E-G7 MO DATA  4.36E-07
™ 132 1.01E-05 4 .47E-06 5. 40E-06 6.51E-06 4.15E-05 NO DATA 4.50E-05
1 130 2.92E-06 5.90E-06 3, 04E-06 6. 50E~04 8.82E<06 NO DATA 2. 76E=06

2.84E-05  NO DATA 1 .S4E-06

I 132 8.00E~07 1.47E-06 6.76E=07 6.82E~05 2.2%%-06 NO DATA 1.73E~06
1 133 5.92E~-06 7. 32E-06 2.77E~06 1.36E-03 1.226-05 NO DATA 2.95E-06

L 134 4.198-07 1.78E-07 3.988-07 1. 79E-05 1. A9K-06 NO DATA _ 0.16E-07

I 13§ 1.75E-06 3.15E-06 1.49E-06 2.79E~04 4.8B3E-06 'D DATA 2 . 40E-06
Cs 134 2. 34E-04 3.B4E-04 #.10E-05 NO DATA 1.19B-04 4.27B-05 2.07E-06

G 36 2. 0800 6. 46E-00  \.1BE-00 MO DATA 3. 44E-00  5.1JE-06  2.27E-06

cs 137 3.27E-04 3.13E-04 4, 62E-05 ND DATA 1.02E~04 3,67B-05 1.96E-06
Cs 138 2,28E-07 3.17E~07 ¢.01E-07 NO DATA 2.23E 07 2.40E-0B  1.46E-07

Ill_dlli____;kliﬂzﬂl.___2L2lE:lQ____L‘29E:QQ...J!IJDNE&.....AAQ}!C19_.mluJQlLlQ___s¢}25_Q§
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TAHE A.3-3 (Cont'd)

INGESTION DOSE FACTORS FOR CHILD

(MREM PER ICI INGESTED)

MCLIOE  BONE  LIVER T DY TMYROID  KIDNEY W ot
BA 140 8.31E-05 7.28E-08 4.85E-06 NO DATA 2.37E-08  4.34E-08 4, 21E-05
BA 14) <. C0E-07 1.12E-10 6.51E-09 NO DATA 9.69E-11 6.5BE-10 1.14E-07
T4k - 7 -
LA 140 1.01E~08 3.53E-08 1.19E-09 NO DATA NO DATA NO DATA 9.84E-0%
1A 142 5.24E-10 1.67E-10 5.23E-11 NO DATA NO DATA NO DATA 3.31E-0%
CE 4]  J.97E-08  1.9GE-Q8 = v
CE 143 6.99E-09 3.79E-06 5.49E-10 NO DATA 1.59E-09 NO DATA 5.55E-0%
CE 144 2.0BE-06 6.52E-07 1.11E-07 NO DATA J.61E-07 NO DATA 1.708-04
PR 144 1.29E-10 3.99E-11 6.49E-12 NO DATA 2.11E<11  NO DATA #.59E-08
ND 147 2.79E-08 2.26E-08 1.75E-09 NO DATA 1.24E-08  NO DATA 3.58E~0%
7
NP 239 5.25E-09 3.77€-10 2.65E-10 NO DATA 1,09E<09 NO DATA 2.79E-05
Sb 124*+ 1.11E-05 1. 44E-07 3.89E-06 2.45E-08 NO DATA 6.16E-06 6.94BE-05
S 1250 716806 5.2k 7
Sb 126*+ 4.40E-06 6.73E-08 1.5BE~06 2.58E-08 NO DATA 2.10E<06 B.87E-05
Co 37+ NODAIA  4.93E-Q07 9.98E-07 NODATA  NO DATA  NO DATA  4.04E-06

**Taken from Regulatory Guide 1.109 (Rev. 0)




TNLE A 34+

INGESTION DOSE FACTURS FUR INFANT
(MREM PER PCT INGESTED)

MUCLIDE _  HOWE LIVER TROY  TIYROID KIONEY NG Gl-lL]

H 3 NO DATA 3.08E-07 3.0BE-07 3.08E-07 3.08E-07 3.08E-07  3.08E-07
C 14 2.37E-05 5.06E~-06 5.06E~06 5. 06E~06 5.06E-06 5.06E-06 5,06E-06

- - - f, -

P 32 1.70E-03 1.00E~04 6.59E-05 NO DATA NO DATA NO ['0A 2. J0E~05
R 51 NO DATA NO DATA 1.41E-08 9.20E-09 2.,01E-09 1.79E-08 4, 11E-07

MM 54 NODAIA 1. 99E-00  4.01E-06 NODATA 4 41E-06 NO DATA _ 7.J31E-06
MN 56  NO DATA  8.18E-07  1.41E<07 NO DATA  7.03E-07 NO DATA  7.43E-05

FE 55 1.39E-05 8.98E-06 2.40E-06 NO DATA NO DATA 4.39E-06 1.14E~06

(I) 58 NO DATA 3.60E~06 8.9BE-"6 NO DATA NO DATA 8.978-06
6r NO DATA 1.08E~05 2.55E-05 O DATA NO DATA 2.57E~0%

MMMW.LM

NI 65 4.70E-06 5.32E-07 2.42E-07 NO NO DATA  NO DATA 4.05e-0%
U 64 NO DATA 6.09E-07 2.82E-07 NO 1.03E~06 NO DATA 1.25E-05

s 3600

. NO DATA  1.37E-0%
NO DATA  NO DATA LT E-24
i : W) LIALA ‘ E'ZQ

L
1

N 69 9.33E-08 1.68E-07 1.25E-08
BR 8] NO DATA NO DATA 3.63E-07

B8
B85 BES

BR B85 NO DATA NO DATA 1.94E-08 NO DATA NO DATA NO DATA LT E-24

RB 86 NO DATA 1.70E-04 8.40E-05 NO DATA NO DATA NDO DATA 4. 35E-06
BB B8 NODATA  4.98E-07  2.73E-07 NODATA MO DATA MO DATA 4, 85E-07
RB B9 NO DATA 2.B6E-07 1,97E-07 NO DATA NO DATA NO DATA 9.74E-08
SR 89 2.51B~03 NO DATA 7.20E~05 NO DATA NO DATA NO DATA 5.16E-0%
SR_90 1.856-02 MNODANIA  4.70E-03  NODATA MO DATA MO DATA ¢ 31E-04
SR 91 5. 00E-U5 NO DATA 1.B1E-06 ND DATA NO DATA NO DATA 5.92E-05
SR 92 1.92E-05 NO DATA 7.13E-07 NO DATA NO DATA NO DATA 2.07E-04

E

Y 91M 8,10E-10 NO LATA 2.76E-11 DATA 2.70E-06
Y 91 1.13E-06 NO DATA 3,01E~08 NO DATA 8.10E-05

Lo 92 T.6SE-09  NODWIA o 2.M5E-l0 NODATA  NODATA MO DATA 1.46E-04
*Taken fram Regulatory Guide 1.109 (Rev. 10
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TALE A. 34 (Cont'd)
. INGESTION [USE FACTORS FOR INFANT
(MREM PER PC1 INGRSTED)

NMELIDE  BONE  LIVER 1 Py DOROID KIINEY LANG Gl-ldd
Y 93 2.43E-08 NO DATA  6.628-10 NO DATA  NO DATA  1.92E-04

NO DATA
IR 9 2.06E~07 5, 02E-08 3. 56!—08 NO DATA 5.41E-08B  NO DATA 2.50E-0%
AL 5 RE -8 : (Y ) DA hE-08 ; \T'2 b 2E~(

1.24E-08  NO DATA 1.46E-05

NB 95 4.20E-08 1.73E-08 1.00e-08 NO DATA
NO DATA 50‘8—05 NO DATA 1.12E-05

MO 99 NO DATA 1. 40E-CS 6.63E-06

< 101 2.27E-09 2.86E~09 2.83E-08 NO
RU 103 1.4BE-06 NO DATA 4.95E-07 NO
R 9 B E 0 ATA S8E-OF -

RU 106 <. 41E-05 NO DATA 3.01E-06 NO DATA 2.85E-05 NO [m.A 1.83E-04
AG 110 9 96E-07 7.27E-07 4.81E-07 NO DATA 1.04E<06 NO DATA 1,77E-05

IE_220M 2.03E-00 7 798=06 _ J.0.E-06  7.B4E-06  NO DATA _ NO DATA _ 1.11E-0%

1€ 127  5.85B-05  1.94B-05  7.0BE~06  1.69B~05  1.44E<04 NO DATA  2.36E-05
TE 127  1.00E-06  3.358-07  2.15E-07  B,14E-07  2.44E-06 NO DATA  2.10B-05
IE_A29M L.Q0E-04  J3.43B-05  1.054E-

08 J.04E-00 2.00E-08 NO DATA  5.97E-0%
. TE 129  2.B4E-07  9.79E-08  6.63E-CB  2,38E~07  7.07B~07 NO DATA  2.27B-05

T 13IM  1,.52E-05 6. 12E~06 5.05E-06 1.24E-05 4.21E<05 NO DATA 1.03E-04
TE.A3L _ 1.76B-07  6.5CE-08  4.94E-08 _ ).578-07 _ 4.50B-07 NO DATA _7.11E-06

TE 132 2.08B-05  1.03E-05  9.61E-06  1.52B-05  6.44E<05 NO DATA  3,81B-05
1 130  6.00B~06  1.32B-05  5,30B-06  1.48E-03  1.45B-05 NO DATZ,  2,83B-06
~ A 94E-00  NO DATA 1. 51E-06

I A3l J.00E-00  4.23E-00  1.86E-00  1.39B-02

I 132 1.66E-06 3.37E-06 1,20E-06 1.58E~04 3.76E-06 NO DATA 2.73E~06
I 133 1.25E-05 1.82E-05 5. 33E~06 3.31E~03 2.14E<05  NO DATA 1.08E-06

i B.69E-07  A.J8E-06  6.33E-07 4. ISE-05  1.99E-06 NO DATA _ 1.04E-06
1 135  3.64E-06  7.24E-06  2.64E-06  6.49E-04  B.U7E-06 NO DATA  2.62E-06
CS 131 3.77E<04  7.03E-04  7.10E<05 NO DATA  1.81E~04 7.42E~05 1.91E-06
G136 400800 L. J0K-04 _ D5.04E-00  NO DATA _ 35.J8E-05 1.108-05 _2.00E-06
0§ 137  5.22B-04  6.11E-04  4.33B-05 ND DATA  1.64E-04 6.64BE-05 1,91E-06

CS 138  4.81B-07  7,82B-07  3.79E-07  NO DATA 3,90E-07  6.09E-08  1.25E~06
B 139 S.CIE-0°"  S.84E-10  2.90E-08 NODATA  J3.51E~10 J.94E-10 5 08E-03
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TAHE A 34 (Oont'd)

INGESTION DOSE FACTURS FOR INFANT
(MREM PER FC1 INGESTED)

NXLIOE BONE. LIVER T ROY _  INXROID  KIONEY MRG Gl-uld

BA 140 1.71E-04 1.71E-07 8.B1E-06 NO DATA 4.06E~08 1.058-07 4.20E-0%
B 141 4.25E-07 2,91E-10 1.34E-08 NO DATA 1.758=10 1.77B<10 S5.19E-06

E 1l 1.59E-07

LA 140 2.11E-08 8.32E-09 2. 14E~09 NO DATA NO DATA  NO DATA 9.778-08
LA 142 1.10E-09 4.04E-10 9.67E-11 NO UATA NO DATA  NO LATA 6.86E-05

CE AL J.B7E-08 4.80E-08 _2.60E-09 ~ NODATA  1.48E-08 NO DATA __ 2.468E-05

CE 143 1.48BE-08 9.82E-06 1.12E~09 NO DATA 2.86E-09 NO DATA 5.738-08
CE 144 2.98E-06 1.22E-06 1.67E-07 NO DATA 4.93E-07 NO DATA 1.716-04

PRSI 8.00E-08  J.04E-00 _4.03E-09  NODATA 1. 13E-08 N DATA 4. 29E-09

MR144 2.74E~10 1.06E~10 1.36E-11 NO DATA 1.B4E-11 NO DATA 4.93E-06
ND 147 $.53E-08 5. 68E-0U8 3.4BE-09 NO DATA 2.19E-08 NO DATA 3.60E-05

W87  S.038-07  €.28E-07  2.07E-Q7 NODATA NO DATA _ NO DATA 3. 69E-0S

NP 23§ 1,11E-08 9.93E~10 5.61E~10 NO DATA 1.98E-09 NO DATA 2.87E-05
Sb 124**  2.14E-05 3.15E-07 6.63E~06 5.68E~08 NO DATA 1.34E~05  6.60E~05

8o d200* 1. 238-00 L. A9E-07  2.53E-06 L.04E-08 MO DAIA  7.72E-06  1.G4E-05

b 126*+ 8.C6E-06 1.58E-07 2.91E~06 6.19E-08 NO DATA 5.07E~06 8.35E-06
o 57+** NO DATA L. 18E-06 1. B7E-06 NO DATA NO _DATA NO DATA 3.92E-06

**Taken from Regulatory Guide 1.109 (Rev. 0)




TNEE A 35
STARLE ELEMENT TRANGFER DATA
l“ I'm (Cow) r‘
Element Veqg/Soll MLl (d/1) Meat (d/kg)
H 4.8E 00 1.0B-02 + 1.28-02
. 5,58 00 1.2B-02 + 3. 1B-02
Na 5, 2B-02 4.0B-02 3.0B-02
P 1.1E 00 2.58-02 + 4.6E-02
Cr 2.5E-04 2.28-03 2.4E-03
M 2.98-02 2.58-04 8.0E-04
Fe b.6E-04 1.2B-03 + 4.0B~02
Co 9.4E-03 1.08-03 1.3B-02
Ni 1.98-02 6.76=03 5, 38-02
Cu 1.28-01 1.4B-02 + 8.0E-03
Zn 4.0E-01 3.98-02 3.0E-02
Rb 1.38-01 1.0B-02 3,18-02
sr 1,78~02 8.0B-04 + 6.0B-04
Y 2.6E-03 1.0B-0% 4.6E-03
S 1.7E-04 5, 0B-06 3.4B-02
N 9.48-03 2.58-03 2,8E-01
Mo 1.2E-01 7.58-03 8.0B-03
T 2.58-01 2.58-02 4.0E-01
Ru 5. 0E~02 1.0B~06 4.08-01
Rh 1.32 01 1.0B~02 1.58-03
g 1.58-01 5, 0B-~02 1.78-02
Te 1.3E 00 1.08-03 7.78-02
1 2.0E~02 6.0B-03 + 2,98-03
Ce 1.0E=02 1.2B=02 + 4.0E~03
(™ 5.0B-03 4.0B-04 3.2E-03
la 2.58.03 5. 0B-06 2.0E~04
Ce 2.58-03 1.0E-04 1,2E-03
Pr 2.58-03 5, 0B-N6 4.7E-03
N 2.4E-03 5. 0E-06 3. 38-03
W 1.8B-02 5, 0E~04 1.3E-03
Np 2, 5E-03 5. 0E-06 2.0E-04

+

rm (Goat) values for milk (d/])

=

9“1’1’93""”“!

Milk (d/1)
1,7E-01
1.0e-01
2.5E-01
1.3E-04
1.3E-02
1.4E-02
6.0E~02
3.0‘-01

*faken from Regulatory Guide 1,109 (Rev, 1)
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TNEE A 4]

SITE RELATED DOSE COMMITMENT FACTUR AIT
MREM/HR PIR UCI/ML
ADULT

o <o e e 2 Ep T i TfEats P—— p—— s oo

H 3 0.00E-01 8.96E 00 8.96E 00 8.96E 00 8.96E 00 B.96E 00 8.96E 00
C 14 3.15E 04 6.30E 03 6.30E 03 6.30E 03 6.30E 03 6.30E 03 6.30E 03

NA_ 24 S.4BE 02 D.4GE Q4 O.4BE 02 D.40E 02  5.48E 02 5.48E 02 5.48E 02
P 32 4.62807 2.87E06 1.79E 06 0.00E~01  0.00E~01 0.00B-01 5.20E 06

(R 51  0.00E<01  0.00E-01  1.49E 00  8.94E~01  3.298-01 1.98E 00 3.76E 02
My 54 Q.00E-0) 4. 76E 03 9.008 02  0.00B-00  1.42E 03 0Q.00E-OlL 1.46E 04

MN 56 0.00E-01 1.20E 02 2.12E 01 0.00E-01 1.526 02 0.00E-01  3.82E 03
FE 55 8.87E 02 6.13E 02 1.43E 02 0.00E~01 0.00E~01 3.42E 02 3.52E 02

FE_ 59 1.ACE 03 J.29E03 126603 0.008-0)  0.Q0E-Q1 J9.19E 02 1.10E 04

co 58 0.00E~01 1.51E 02 3.39€ 02 0.00E-01 0.00e<01 0.00E~01 3.06E 03
@ 60 0.00E~01 4. 4E 02 9.58E 02 0.00E-01 0.00E<01 0.00E-01 8.16E 03

N 63 419608 2.04E Q3 J.41EQJ _ 0.00E-01L _ 0.00B-01 _0.Q0E-OL 6.07E 02

NI 65 1.70E 02 2.21E 01 1.01E 01 0.00E-01 0.00E-01 0.00E~01 S.61E 02
cu 64 0.00E-01 1.6%9€ 01 7.93E 00 0.00E~01 4.268-01 0.00E-01 1.44E 03

65  2.06EQ8 7.950E 04 J.398 04  Q.Q0B-0L  O5.02E 04 0.00E-0) 4.73E Od

ZN 69 $.02E 01 9.60E 01 6.67E 00 0.00E-01 6.24E<01  0.00E-01 1.44E 01
BR 83 0.00E-01 0.00E~01 4.38E 01 0.00E-01 0.00E<01 0.00E<01 6.30E 01
3 ; 00£~0 5. 67E ( D0F )

.00B<01 0.00E-01 1.09E-19

2 0
03E 05 4.79E 04 0.00E~01 0.00E-C1  0.00E-01 2.03E
g ' . 0 07

. 0.00E~01 0.00E<01 1.13E-11
.37E 03 0.00E~01 0.00E-01 0.00E-01 7.66E 03
BEE O } 0., O0E : 0

e
o
o]
o
0N
Ll
L
~3
™
o
0
o
—

SR 91 8.79E 02 0.00E~01 3.55E 01 0.00E-01 0.00E-01 0.00E-01 4.19E 03
SR 1.44E 01 0.00E-01 C.00E<01 0.00E~01 6.60E 03

Y 91M  1,30E-02 0.00E-01 5.04E-04 0.00E-01 0.00E<01 0.00E~01  3.B2E-02
Y 91 2.02E 01 0.00E-01 5.39e-01 0.00E-~01 0.00E~01 0.00E-01 1.11E 04

Y 22 L.20E-00 0.008-01 _ 3.53E=03 _ Q.00E-Q01  0.00E-Q) 0.00E-01 _2.12E 03

A-31



TALE A 41 (comt'd)

SITE RELATED DUSE OUMMITMENT FACTOR AIT
MREM/HR PER UCI/ML

AL

NUCLIDE HONE LIVER T HOY IHYROID KIONFY JANG Gl=Ldd
Y 93 3.83e-01 0.00E~01 1.06E~02 0.00E~01 0.00E<01 0.00E-01 1.22¢ 04
;95 2.77E 00 8.88E-01 6.01E-0] 0.00E-01 1.39€ 00 0.00E-01 2.B2E 03
&2 133k - 1
NB 95 4.478 02 2.49E 02 1.34E 02 0.00E-01 2.46E 02 0.00B<01 1,51E 06
MO 99 0.00E~01 4.62E 02 8.79E 01 0.00E-01 1.05E 03 0.00E<01 1.07E 03
I 99M  2.94p-
< 101 3.03E-02 4.36E-02 4.28E-01 0.00E~01 7.85E~01 2,23E-02 1.31E-13
RU 106 2.95E 02 0.00E-01 3.73E 01 0.00E~01 5.69E 02 0.00E~01 1.91E 04
AG 110M  1.42E Q1 1.31E 01 7.80E 00 0.00E~01 2.58E 01 0.00E-01 5.36E 03
T 127 7.05E 03 2.52E 03 8.59E 02 1.80E 03 2.86E 04 0.00E~01 2.36E 04
™ 127 1.14E 02 4.11E 01 2.48E 01 8.48E 01 4.66E 02 0.00E-01 9.03E 03
IE 129 1.20804 4.47E 03 1. 89E 03 4. 01EQ3 S.00E 04 0.00E-0L 6.03E 04
T 129 3.27E 01 1.23E 01 7.96E 00 2.51E 01 1.37e 02 0.00E-<01 2.47E 01
TE 131M 1.B0E 03 8.81E 02 7.34E 02 1.39E 03 8.92E 03 0.00E=0 8.74E 04
£ 131 2,006 01 6. 37EQ0 6.47E00 1.69E 01  8.96E 01 0.00E-01 _ 2.90E 00
TE 132 2.62E 03 1.70E 03 1.59E 03 1.87E 03 1.63E 04 0.00E<01 8.02E 04
I 130 9.01E 01 2.66E 02 1.05€ 02 2.25E 04 4.15€E 02 0.00E-01 2.29E 02
S oo
1 132 2.42E 01 6.47E 01 2.26E 01 2.26E 03 1.03e 02 0.00E-01 1.22E 01
I 133 1.69E 02 2.94E 02 8.97E 01 4.32E 04 5.13E 02 0.00E-01 2.54E 02
I 135 5.28E 01 1.38E 02 5.10E 01 $.11E 03 2.22E 02 0.00E-01 1.56E 02
Cs 134 3.03E 05 7.21E 05 5.89E 05 0.00E~01 2.33E 05 7.75FE 04 1.26F 04
S A3 21704 1.20EQ5 9.0JEQ4 0.00E-0)  6.97E 04 9.55E 03 1.42E 04
cs 137 3.88E 05 5.31E 05 3.48BE 05 0.00E~01 1.80E 05 S5.99E 04 1.03E 04
Cs 138 2.69E 02 5.31E 02 2.63E 02 0.00E-01 3.90E 02 3.B5E 01 2.27E-03

- o
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TALE A.4-] (comt'd)

SITE RELATED DOSE OOMMITMENT FACTUR AIT
MREM/HR PER UCI/ML
ADULT

MCLIDE  BNE  _ LIVER L _B0Y THYROID  KIDNEY LANG Gl-LLd

BA 140 1.88E 03 2.37E 00 1.23E 02 0.00E-01 8.05e-01 1.35€ 00 3.8BE 03
BA 141 4.37E 00 3.30E~03 1.48E-01 0.00E-01 3.078<03 1.87E-03 2.06E~09

ASE=Q3 _ 2.78E-18

LA 140 3.58E~01 1.80E~01 4.76E-02 0.00E~N1 0.00E-01 0.00E~01 1.32E 04
LA 142 1.83E-02 8.33E-03 2.07e-03 0.00E-01 0.00E~01 0.00E<01 6.08E 01

CE_ 141 G.00E-Q)  0.42B~0)  6.10B-02  Q.00E-0L _ 2.52B-0) Q.00E-0l 2.07E 03

CE 143 1.41E-01 1.04E 02 1.16E-02 0.00E~01 4.60E-02 0.00E~01 3.90F 03
CE 144 4.18E 01 1.75E 01 2.24E 00 0.00E-01 1.04E 01 0.00E-01 1.41E 04

PR_A43 132600 5.28E-Ql  6€.52E-02 Q.Q0E-O1  J3.00B-01 _Q.Q0R-01 2.77E Q)

PR 144 4.31E-03 1.79E-03 2.19E-04 0.00E~01 1.01E-03 0.00E-01 6.19E-10
ND 147 9.00E-01 1.04E 00 6.22E-02 0.00E-01 6.08E<01 0.00E-01 4.99E 03

NP 239 1.28E-01 1.25E-02 6.91E-03 0.00E~01 3.91E-02 0.00E~01 2.57E 03
Sb 124 2.40E 02 4.53E 00 9.50E 01 5.81E-01 0.00E<01 1.87E 02 6.B1E 03

Sb 120 1.0JE02 L JIEQ00 J.60E 0L  1.56E-0)  0.00E-0) 1.18E 02 1.69E 03

. §b 126 9.85E 01 2.00E 00 3.55E 01 6.03E~01 0.00E-01 6.04E 01 8.05E 03
Co

57 0.00E~01 3.55€ 01 5.90E 01 0.00E-01 0.00E<01 0.00E-01 9.01E 02
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TAHE A.4-2

SITE RELATED DOSE COMMITMENT FACTUR AIT
MREM/HR PER (CI/ML
TEEN

NULLDE BNE AJVER THROY  THYROID KIONEY AN Sl-ld

H 3 0.00E~01 6.34E 00 6.34E 00 6.34E 00 6.34E 00 6.34E 00 6.34E 00
¢ 14 3.43E 04 6.86E 03 6.86E 03 6.86E 03 6.86E 03 6.86E 03 6.B6E 03

NA 24 S.03E02 S.03E02 2.5JE

P 32 5.04E 07 3.12E 06 1.95E 06 0.00E~01 0.00e<01 0.00E-01 4.23E 06
R 51 0.00E-01 0.00E-01 1.52E 00 8.46E-01 3,34E-01 2.17E 00 2.56E 02

My 54 Q.00B-00 4.60E Q3 9.22602 O.00B-01 Q.39 03 0O.008-01 _9.53E QJ

MN 56 0.00E~01 1.24E 02 2.21E 01 0.00E~01 1.58E 02 0.00E<01 8.19E 03
FE 55 9.09€ 02 6.45E 02 1.50E 02 0.00E-01 0.00E<01 4.09E 02 2.79F 02

FE_ 59 1.4E03 3. JO0EQ3 1.27E 03  Q.006-00  Q.Q0R-Q) 1.04E Q3 7.79E 03

58 0.00E-01 1.45E 02 3.35E 02 0.00E~01 0.00E-<01 0.00E-01 2.00E 03
o 60 0.00E~01 4.20E 02 9.45E 02 0.00E~01 0.00E~01 0.00E~01 5.47E 03

NI 63 4.20604 JOIEOQ3 1. 84EQ3 O.008-0L _ 0.Q0E-01 _0.Q0E-Q) 4.79E 02

NI 65 1.80E 02 2.30E 01  1.05E 01  0.00E<01  0.00E~01 0.00E-01 1.25E 03
CU 64 0.00E<01 1.72E 01  6.08E 00  0.00B-01  4.3SE 01 0.00B-01 1.33E 03
J.46E 04 0.00B-01  4.74E 04  0.00E-0) _3.14E 04

&85 2. 0JEQ08  T.41E 04

IN 68 5.45E 01 1.04€ 02 7.26E 00 0.00E~01 6.76E 01 0.00E-01 1.51E 02
BR 83 & D0E-01 0.00E~01 4.73E 01 0.00E~01 0.00E-01 0.00E~01 8.24E-16

BR 85 0.00E-01 0.00E-01 2.51E 00 0.00E-01 0.00e-"" 0.00E-01 8.24E-16
RB 86 0.00E~-01 1.10E 05 5.19E 04 0.00E-01 0.00E-01 0.00E-01 1.63E 04

BB 86 OQ.Q0E:01 3.A6E 02  1.68E02  Q.00E-01  0.00E-0) 0.00E=0) 2.71E-05

RBE 89 0.00E~01 2.04E 02 1.44E 02 0.00E~01 0,00E~<01 0.00E-01  3.12E-07
S8R 89 4.97E 04 0.00E-01 1.42E 03 0.00E-01 0.00E~01 0.00E-01 S5.91E 03

SR 91 9.11E 02 0.00E-01 3.62E 01 0.00E~01 0.00E-01 0.00E-01 4.13E 03
S8R 92 3.44E 02 0.00E-01 1.47E 01 0.00E~01 0.00E<01 0.00E-01 B.77E 03

Y 20 142800 0.Q0B-0l  J3.83E-02 _ Q.00E-01 _ 0Q.00E-01 0.Q0E-01L 1.17E 04

Y 91IM  1.34E-02 0.00E-01 5.11E-04 0.00E-01 0.00E<01 0.00E-01 6.32E-01
Y 91 2.09E 01 0.00E~01 5.59E-01 0.00E~01 0.00E~01 0.00E~01 8.55E 03

Y 32 1.20E-00 Q.00E-Ql _ J3.638-03  0.Q0B-01  0.00E-0) _0.00E-01 _ 3.44E 03
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TNUE A 4-2 (comt'd)

SITE RELATED DOSE COMMITMENT FACTUR ALT
MREM/HR PER UC1/ML
TEEN

NUCLIDE _ BONE LIVER TROY  TYROID  KIDNEY BEY | CRN—) 55 F B

Y 93 3.97E-01 0.00E~01 1.09E-02 0.00E-01 0.00E~01 0,00E-01 1.21E 04
IR 95 2.64E 00 8. 34E-0] 5. 74E-01 0.00E-01 1.23E 00 0.00E-01 1.92E 03

B2 1.528=0) J.Q0\E-02 1. J96-02  Q.00B-Ql _ 4.56E-02 0.00E-01 _#8.13E 03

NB 95 4.50E 02 2.50E 02 1.37E 02 0.00E~01 2.42E 02 0.00E-<01 1.07E 06
M 99 0.00E-01 4.6l 02 8.78E 01 0.00E-01 1.05€ 03 0.00E-01 8.25E 02

IC__99M 2.84E-02  7.92E-02 1.Q3E Q0 O.00B-0l _ 1.ABECQ _4.29E-02 9.20E 0)

< 101 3.08E~02 4.38E-02 4.30E-01 0.00E~01 7.926-01 2.67E~02 7.4BE-09
RU 103 1.95E 01 0.00E-01 8.33E 00 0.00E~01 6.87€ 01 0.00E-01 1.63E 03

BU 100 L.67E Q0  0.00E-OL _ 6.46E-0l _ 0Q.008-0)  2.10E Ol 0.00E-Q) 1, 34E Q)

RU 106 2.99E 02 0.00E-01 3.77E 0 0.00E-01 5.77€ 02 0.00E-01 1.44E (4
AG 110M 1,28E 01 1.21E 01 7.36E 00 0.00E~01 2,31E 01 0.00E-01 3.40E 03

IE A2 3003 L0 4.0JE02 6.43E 02  0.008-00 0.00E-01 _8.90E QJ

TE 1274 7.62E 03 2.70E 03 9.06E 02 1.B1E 03 3,09 04 0.00E-01 1.90E 04
™ 127 1.24E 02 4.41E 01 2.68E 01 8.59€E 01 5.04E 02 0.00E-01 9.61E 0

TE_J29M _1.28E 04 4.77E 03 2,03 03 4.14E 03 2,376 04 0.00E-00  4.82E 04

™ 129 3.53E 01 1,32 01 8 S9E 00 2. 1 1.48€ 02 0.00E-01 1.93E 02
TE 131M 1.92E 03 9.22E 02 7.69E 02 1 3 9.61E 03 0.00E~01 7.40E 04

TE 32,2060 9.06EQ0 6.67E00 1.69B 0L  9.61E Ol 0.00E-01 1.80F OC

™ 132 2.75E 03 1.74E 03 1.64E 03 1.B4E 03 1.67E 04 0.00E-01 S.51E 04
I 130 8.B1E 01 2.55E 02 1.02E 02 2.08E 04 3.92E 02 0.00E-01 1.96E 02

I A3 S.00602 J.Q0002 J.26EQ2 2.4 00 L.21E Q3 0.008-01 _1.39E 02

I 132 2.39E 01 6.24E 0 2, 24E 01 2.10E 03 9.83E 01 0.00B~01 2.72E 01
I 133 1.72E 02 2.92E 02 8.89E 01 4.07E 04 S.11E 02 0.00E<01 7 ,21E 02

LA L2080 JNEQL 1AEQL  S.S1EQ02  5.226 01 0.00B-0L  4.36E-0)

1 135 S.22601 1.34E02 4.98E 01  B.64E 03  2.12E 02 0.00B-01 1.49E 02
(S 134 3,108 05 7.30E 05 3.39E 05 0.00B-01  2.32E 05 8.86E 04 9.0BE 03
S A% 38R 04 1.20E 00 6.41E04 O0.00E-0)  6.82E 04 1.07E Q4 1.0ME 04

cs 137 4.15E 05 5.52E 05 1.92E 05 0.00E-01 1.,88E 05 7.30E 04 7.B6E 03
cs 138 2.88E 02 5.52E 02 2.76E 02 0.00E~01 4.0BE 02 4.74E 01 2.51E-01

BA_A39  9.A0E00  6.40E-03  2.60B-01  0Q.00E-0L _ 6.03E-03 4.4)E-0) 6.11E Ol

R
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TNEE A.4-2 (cont'd)

SITE RELATED DOSE CUMMIIMENT FACTUR AIT
MREM/HR PER UCT/ML
TEEN

NMCLIDE  BONE  LIVER T ROOY  THMYROID  KIONEY . LAMNG  Gl-LLl

BA 140 1.8B6E 03 2.28E 00 1.20E 02 0.00E~01 7.728<01 1,53E 00 2.B7E 03
BA 141 4.39E 00 3.288-03 1.47e-01 0.00E~-01 3.04E<03  2.24E-03  9.36E-06

BA 142  L.90E 00  1.968-03  1.208-0)  Q.008-01 _ 1.G6E-Q3 1.J0E-03 6.01E-12

LA 140 3.61E-01 1.778-01 4,72B-02 0.00E~01 0.00E<01 0.00E~01 1.02E
LA 142 1.86E-02 8.25E-03 2.05E-03 0.00E-01 0.00E-G1  0.00E-01 2.51E

S

CE 143 1.41E-01 1.03 02 1.15E-02 0.00E~01 4.60B-02 0.00E~01 3.0BE 03
CE 144 4.17E 01 1.73E 01 2.24E 00 0.00E~01 1.038 01 0.00BE~01 1.05E 04

BB 43 1 J6E00  S5.43E-QL  6.76E-02  Q.Q08~01  J.ISE-QL  0.COE-QL 4.47E 03

M1 4.45E-03 1.83E-03 2.26E-04 0.00E-01 1.056<03 0.00E-01  4.92B-06
ND 147 9.73E-01 1.06E 00 6.34E-02 0.00E~01 6.21E-01 0.00E-01 3.82E 03

WoA97  3.20802 2.67E02 9. 37R0L  Q.008-00  Q.00E~Q) 0Q.00E-Q1 _ 7.24E 04

NP 239 1.34E-01 1.278-02 7.04E~03 0.00E~01 3.98E<02 0.00E~01 2.04E 03
Sb 124 2.32E 02 4.28E 00 9.08E 01 5.26E~01 0.00E-01 2.03E 02 4.68E 03

S 120 L4902 1.6JE00 J.4GE QL 1. 428-0L  Q.Q0B-01 _ 1.J1E Q2 1.JGE 0J

Sb 126 9.53E 01 1.95E 00 3.42E 01 5.39E~01 0.00E<01 6.B4E 01 5.64E 1
Co 57 0.00E-01 3.55E 01 5.96E 01 0. 00E-01 0.00E<01 0,00B~01 6.63E 02
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. TNEE A 43
SITE RELATED DUSE OUMMITMENT FACTUR AIT
MREM/HR PER LC1/ML
CHILD

NMCLIDE BONE . LIVER T ROY JHYBOID  KIONEY MG Gl-ldd

\
3 0.00B<01 1.19E 01  1.09B 01  1.9E 01  1.A9E 01 119 01 1.19E 01
14 4.45% 04 B.90E 03 6.90E 03 6.90E 03  B.90E 03 B.90E 03 6.90E 03
02 13302 7.93E 02 |

|

ax

24 7.93E 02  7.938 02  7.93E 02  7.93E 02 7,93k

P32 6.49E 07  3.04E 06  2.50E 06  0,00B~01  0.00E<01 0.00E~01 1.79E 06
R 51  0.00E<01 0.00B-01  1.92E 00 1,068 00  2.91E-01 1.94E 00 1.02E 02
M54 0.008-0L  3.99E 03 J.06E 03 0.Q0E-QL 1.A2E 03 Q.00B-QL J.J0K 0J

25K 02 2.81E 01 0.00E~01 1,51E 02 0.00E-01 1.
E 02 2.59E 02 0.00E~01 0.00E-01 4.72E 02 1.5SE 02

© 58  0.00B<01 1,75 02  5.376 02  0.00B~01  0.00E~01 0.0C"<01 1.02E 03
60 0.00B-01  5.16E 02  1.52E 03  0.00B~01  0.00E~01 0.00u~01 2.86E 03
04 .48 03  2.00E03 0.00E-0)  0.Q0E-0L 0Q.00E-0L  2.63E 02

NI 65 3.04E 02 2.86E 01 1.67E 01 0.00E~01 0.00E~01 0.00E~01 3.50E 03
64 0.,00E-01 2.39E 01 1,44E 01 0.00E-01 577 01 0.00E~01 1.12E 03

N
a

N 69 7.15E 01 1.03E 02 9.54E 00 0.00E~01 6.26E 01 0.00E-01 6,51E 03
BR 83 0.00E-01 0.00E~01 6. 0.00E-01 0.00E-01 0.00E-01  3,.89E-16
2

64E 01
B84 0.008-00  0.00E-Q) LOE 0L Q.008-00 0.Q0K~QL 0.008-01  J3.09E-16

R 85 0.00E~01 0.00E-0) 3
R3 86 0. 00!-01 1.09E 05 6.72E

S4E 00 0.00E~01 0.00E-01 0.00E~01  3.89E-16
04 0.00E~01 0.00E-01 0.00E~01 7.03E 03

RB 89 0.00E~01 1.91E 02 1.70E 02 0.00E~01 0.00E-01 0.00E~01 1.
SR 89 1.08E 05 0.00E~01 3,08E 03 0.00E~01 0.00E-01 0.00E~01 4.

SR80 L. J9E 06  Q.008-0L  J.52800 — Q.Q0E-0) _ 0.006-0)l 0.008-0) _1.87E 04

SR 3l 1.96E 03 ¢.00E-01 7.41E 01 0.00E~01 0.00E<01 0.00E-01 4.33E 03
S8R 92 7.38E 02 0.00E~01 2.96E 01 0.00E~01 0.00E-<C1 0.00E~01 1.40E 04

Y .90 L2800 0.008-01  8.50E-02 _ 0.008-0L _ 0Q.00E-01 0.Q0E-0l  9.10E 03

Y 91M  2.97E-02 0.00E~01 1,08BE~03 0.00E~01 0.00E-01 0.00E~01  §.B2E 01
Y 91 4.68E 01 0.00E~01 1,258-02 0.00E~01 0.00E~01 0.00E-01 6.24E 03

X .92  2.808-0 0.00B-00 _ ©.01E-0 _ O.Q0E-0lL __ 0.008-00 0.00E-0L _ 6.09E 03
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TNRE A4

(oxmt 'd)

SITE RELATED DOSE COMMITMENT FACTUR AIT
MREM/HR PER UCI/MI
CHILD

TROY  DNROID KIDNEY JARG Gloldd

NCLIDE  HNE  LIVER

Y 93 B.878-01  0.00B~01  2.44E~02  0.00E-01  0.00E~01 0.00B-01 1.328 04
IR 9 705800 1.55E00 1.38E 00 0.00E<01  2.22E 00 0.00E-01 1.62E 03
, . =02 _ 0.00E-QL _ 9.20E 0J
NB 95 532802 2.078 02 1.48E 02  0.00B<01  1.95€ 0z 0.00B-01 3.83E 05
MO 99 0,008<01 B.78E 02  2.17E 02  0.00B~01  1.87E 03 0.00E-01 7.26E 02
P
TC 101 7.48B~02  7.83E-02  9.93E-01  0.00B-01  1.34E 00 4.14E-02  2.49E-01
RU 103  4.83E 01  0.00B<01  1.B5E 01  0.00E<01  1,21E 02 0.00E-01 1.25E 03
BU 105 4.27E.00 0.00E-01  1.O4E Q0 _ Q.Q0B-01L  J3.74E 01 0.00E-0)  2.78E 03
RU 106 7./28 02  0.00E~01  9.64E 01  0.00E-01  1.04E 03 0.00E-01 1.20E 04
A 110M 2,238 01 2,18 01  1.74E 01  0.00E~01  4.06E 01 0.00E~01 2.60E 03
TE 12'M 1.08E 04 2.90E 03 1.28E 03  2.58E 03  3.07¢ 04 0.00E-01 8.72E 03
T 127 1.76E 02 4.73E 01 3.77E 01  1.228 02 S5.00E 02 0.00B~01 6.86E 03
IE Q2 L.G2E04 2.0
TE 129 5.00E 01 1,398 01  1.19E 01  3.56E 01  1.46€ 02 0.00E-01 3.11E 03
TE 13IM 2.68E 03 9.28E 02  9.88E 02 1,91 03  8.98E 03 0.00B~01 3.77E 04
by L) S—
TE 132 3.77B 03 1.67E03 2.0E 03 2,438 03  1.55E 04 0.00B-01 1.68E 04
I 130 2.04E 02 413802 2,13E02 45504 6,17E 02 0,00B-01 1.93E 02
1 132 S.60E 01 1.03802 4.73E01 4. 77E 03 1.57E 02 0.00E-01 1.2E 02
I 133 4.04E 02 5.12E02 1.94E 02 9.51E 04  8.53E 02 0.00E-01 2.06E 02
A 2.0E0L 2
I 135 1.22602 2.20E 02 1,04E 02 1.95E 04  3.38E 02 0.00E-01 1.68E 02
CS§ 134 3.82805 6.26E 05 1.32E 05 0.00B~01 1,94E 05 6.97E 04 3.36E 03
€8 137 5,338 05 5.11E05 7.54E 04  0.00E-01  1.66E 05 S5.99E 04  3.20E 03
CS 138 3.72602 517602 3.28E 02  0.00B~01  3.64E 02 3.92E 01  2.36E 02
A-38




TAHLE A 4-3 (amt'd)
SITE RELATED DOSE OUMMITMENT FACTUR AIT

MREM/HR PER UCI/ML

CHILD
NUQUIDE  BONE LIVER T Y DYROID  KIDNEY MG Gl-lid
BA 140 5.09E 03 4. 46E 00 2,97E 02  0.00E-01  1.45E 00 2.66E 00 2.58E 03
BA 141 1.23E 01  6.86E~03  3,99B-01  0.00E~01  5.94E-03 4.03E-02 6.99E 00
IA 140  7.86E<01  2.756-01  9.26E-02  0.00B~-01  0.00E~01 0.00E~01 7.66E 03
IA 142  4.08E<02  1.30B~02 4.078~03  0.00E<01  0.00B~01 0.00E-01 2.5BE 03

CE 143  4.128-01 2,238 02  3.24B-02  0.00E~01  9.378<02 0.00E-01  3.27E 03
CE 144 1,23E02 3.84E 01  6.54E 00  0.00B~01  2.13E 01 0.00B-01 1.00E 04
| 4.978-01 _ 0.00E-01 _ 3.30E 03
PR 144  1.00B<02  3.10E-03  5.05E-04  0.00B<01  1.64E-03 0.00E-01 6.68E 00
ND 147 2,17E00 1.76E 00  1.36B<01  0.00B-01  9.65E<01 0.00E-01 2.79E 03
W87 4,308 02 2.00E 02 1.J4E Q2  0.00B-0)l _ 0Q.00E-Ql
NP 239  3.47E-01  2.49E-02  1.75E-02  0.00E-01  7.19B~02 0.00B-01 1.84E 03
Sb 124 6.54E 02 S.49E 00 2,298 02 1.44E 00  0.00E<01 3.63E 02 4.09E 03
Sb 25 4.22E02 J.20EQ0 G.84E Q1  J.91E-Ql  0.00B-0) 2.30E 02 1.0)E 03
b 126 2,59E 02 3.97E00 9.31EO01  1.526 00  0.00B~01 1.24E 02 5.23E 03
Co §7 0.00E-01 4.B1E 01  9.73E 01  0.00E-01  0.00E-01 0.00E-01 3.94E 02
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TNLE A.4-4
SITE RELATY) DOSE OUMMITMENT FACTUR ALT

MREM/HR PER UCT/ML
INFANT

NUCLIDE BNE LIVER TROY  THYROID KIONEY LING  Gl-LLl

H 3 0.00B-<01 1.16E01 1,06E01 1,16E 01  1.16E 01 1.16E 01 1,16E 01
C 14 892802 1.90E 02 1.,9E02 1.90E 02 1.90E 02 1.90E 02 1,90E 02
NA 24 J.8QEQ2 J.BOEQ2 J3.80E 02 J.00E Q2  J3.80E 02 J3.G0E 02 3.80F 02

P 32 6.40E04 3.76E 03  2.48E 03  0.00E~01  0.00E~01 0.00E~01 ©.65E 02
CR 51  0.00B-01  0.00B-01  5.30B-01  3.46E-01  7.56E-02 6.73E-01 1.5SE 01
1 —ds66E 02 0.00E-0)  2.73E 02

MN 56  0.00B-01  3.08E 01  S5.30E 00 0.00E<01  2.64E 01 0.00E-01 2.80¢ 03
FE 55 523802 3.38E02 9.03801  0.00E-01  0.00E~01 1.65E 02 4.29E 01
FE_58 LASEQ3 2.026 03  7.96E Q2

. 008-0L __ 0.00E-Q1 _5.98E 02 _9.67E 02

o S8 0.00E-01 1.35E 02 3.38E 02 0.00E~01 0.00E-01 0.00E<01 3.37E 02
@ 60 0.00E~01 4.06E 02 9.59E 02 0. 00!-01 0. OOE-OI 0. 00&-01 9.67E 02
; G : i, 2BE 02 , ' ¢

NI 65 1.77€ 02 2.00E M 9.10E 00 0.00E~01 0.00E-01 0.00E-01 1.52E 03
cu & 0.00E-01 2.29E wi 1.06E 01 0.00E~01 3.87E 01 0.00E~01 4.70E 02

& 65  6.92802 2.37E03 1.09E03 Q.00B-01 1.15E 03 0.00E-01 _2.01E 0J

m 69 3.51E 00 6.32E 00 4.70E-01 0.00E-01 2,63E 00 0.00E-01 5.15E 02
BR 83 0.00E~01 0. V0E-01 1.37E 01 0.00E~01 0.00E-01 0.00E~01 3,76E-17

IBH__&A____DAQQE:QL_.._Qaﬂﬂl:ﬂl___.L;iil_Ql____Q;fQl:Ql.__.ﬂ;QQI:Ql...ﬂ;ﬂﬂl:ﬂl.._l;lﬁlzll

BR 85 0.00E~01 0 00E-01 7.30E~01 M 00E-01 0.00E~01 0.00E-01  3.76E-17
RB 86 0. 00!»01 6.40E 03 3.16E 03 v.00E-01 0. 00!-01 0. 003—01 1.64E 02
R} H K S /E U USE U 7 '+ : U

RBE 89  0.00E-01 1.08E 01 7.41E 00 0.00E-01  0.00E-01 0.00B~01 3.66E 00
SR B89 9.44E 04 O0.00E-01 2.71E 03  0,00E<01  0.00E<01 0.00E-01 1.94E 03

SR._90  6.96E05 _ 0.008-01 177K 05 _ 0.00B=0) _ 0.00B-01 0.00E-01 §.69E 03

S8R 91 1.88E 03 0.00E~C1 6.81E 00 0.00E-01 0.00E-01 0.00E<01 2.23E 03
SR 92 7.22E 02 0.00E~01 2.68E 01 0.00E-01 0.00E-01 0.00B~01 7.79E 03
Y90 3.27800 0.00R-0) ©.77-02  0.00E-0) _ 0.00-01 _0.00E-OL _4.51E 03

Y 91M 3.056~02  0.00E~01  1.04E-03  0.00E~01  0.00E-01  0.00E-01 1.02E 02
Y 91 4.25801 0.00E-01  1.13E 00 0.00E-01  0.00B-01 0.00B-01 3.05E 03
¥..92  2.886-01 0.008~0) _ 8.09E-03  0.00B-0l _ 0.Q0E-Q) _0Q.00E-Ql 5.49E 03
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TAILE A 44 (omt'd)

SITE RELATED DOSE COMMIIMENT FACTOR AIT
MREM/HR PER UCT/ML
INFANT

NUILIDE BNE LLIVER ITROY THYROID KIDNEY G Gl-Ld

Y 93 9.14B-01  0.00E<01  2.49E~02  0.00E-01  0.00E-01 0.00E-01 7.22E 03
ZR 95 775600 1.89E00 1.34E 00  0.00B~01  2.04E 00 0.00E-01 9.41E 02
B3 _S.07E=00 9.56E-02  4.368-00  Q.00B-0L  9.63E-02 0.006-QL _6.09E 03

-

NB 95 1.58E 00 6.51E-01 3.76E-01 0.00E-01 4.66E-01 0.00E~<01 5.49E 02
MO 99 0.00E~01 1.28E 03 2.49€ 02 0.00E~01 1.91E 03 0.00E~01 4.21E 02

M .228-02 L.ABE-Q)  1.92E Q0  Q.Q0B-0)  1.60E Q0 7.79E-02 4.33E Ol

< 10 8.54E~02 1.08E~01] 1.06E 00 0.00E~01 1.286 00 5.87E~02 1.83E 01
RU 103 5.57E 01 0.00E-01 1.86E 01 0.00E-01 1.16E 02 0.00E-01 6.77E 02

RU 106 9.07E 92  0.00E<01  1.13E 02  0.00B~01  1.07E 03 0.00B-01 6.88E 03
AG 110M 3.7SE 01  2,73B01  1.B1E 01  0.00E-01  3.91E 01 0.00E~01 1.42F 03
IE JeM B.77E 02 293602 1.A9EQ2 2.90E 02  0.008-01 _ 0.00E-Q) _4.18E 02

TE 127 2.20E 03 7.30E 02 2.66E 02 6.36E 02 5.42E 03 0.00E<01 8.88E O
™ 127 3.76E 01 1.26E 01 8.09E 00 3.06E 01 $.18E 01 0.00E-01 7 0

T 129 1.07E 01 3.68E 00 2.49E 00 8.95E 00 2.66E 01 0.00E-01 8.54E 02
TE 13IM 5.72E 02 2.30E 02 1.90E 02 4.66E 02 1.56E 03 0.00E~01  13.B7E 03

IE A 662600 245800 1.06EQ0 S.91EQ0 _ 1.69E 01  0.00E-0) 2.67E 02
T 132 7.82E 02  3.87E 02  3.62E 02 J72E 02 2.42E 03 0.00E-01 1.43E 03

5.7
I 130 2.26E 02 49702 1.998 02 S5.57E 04  S.45E 02 0.00E-01 1.06E 02
A 1. 30E0) 10803 7.00E02 5.23600 1.86E 03 Q.00E-01 35.68E Q)

1 132 6.24E 01 1.27€ 02 4.51E 01 5.94E 03 1.41E 02 0.00E-01 1.03E 02
1 133 4.70E 02 6.85E 02 2.01E 02 1.25E 0% 8.0S5E 02 0.00E~01 1.16E 02

I 13 32501 6.70E0l 2.38E 01 1.56E03  7.49E 01 0.00B-0) 6.92E O

«37E 02 2,72 02 9.93E 01 2.44E 04 3.04E 02 0.00E-01 9.86E 01
42E 04 2.64E 04 2.67E 03 0.00E~(1 6.B1E 03 2.42E 03 7.19E 01

S A6 L2EO03  S.08E03 190803 0.COB-0l _2.028 )3 4.14E 02 7.70E Q)

s 137 1.96E 04 2.30E 04 1.63E 03 0.00E-01 6.17€ 03 2.50E 03 7.19E 0l
Cs 138 1.81E 01 2.94E 01 1.43E 01 0.00E~01 1.47£ 01 2.29E 00 4.70E 01
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TARE A 44 (cont'd)

SITE RELATED DOSE OCUMMITMENT FACTUR AIT
MREM/HR PER UCI/ML
INFANT

NUCLIDE HUNE LIVER I BUY DYROID KIDNEY NG Gl-lid

BA 140 6.43E 03 6,438 00 3.31E 02  0.00B~01  1.53E 00 3.95E 00 1.58E 03
BA 141  1.60E 01  1.09B-02  5.04E~01  0.00E~01  6.58E-03 6.66E-03 1.95E 02
BA 142 6. 92E00  95.76E-03  J.40E-Ql _ Q.00B-0) 3. J1E-Q3 J.46E-03 2.86E Ol

IA 140  7.94B-01  3.13E-01  8.058-02  0.00B-01  0.00E~01 0.00E~01  3.68E 03
LA 142  4.14E-07  1.52B<02  3.64E-0  0.00E~01  0,00E~01 0.00E-01 2.58E 03
CE 141 2.96E 00 1.8IEQ0  2,03E-Ql  0Q.00B-01 _ 5.578~Q)

- .00E=01  _9.33E 02

CE 143  S5.57E-01  3.69E 02  4.21B-02  0.00E-01  1.08B-01 0.00E-01  2.16E 03
CE 144 1.12E02 4.59EQ1  6.28E 00  0.00E<01  1.85E 01 0.00E~01 6.43E 03
PR_J43  J.06EQ0 L.I4EQ0  1.52E-0L  0.00B-0)  4.20B-01 0.Q0E-Q) _ 1.01E QJ

PR144 1.03E~02 3.99E-03 5.19E-04 0.00E~01 1.44E-03 0.00E-01 1.85E 02
ND 147 2.08E 00 2.14E 00 1.31E-01 0.00E~01 8.248<01 0.00E-01 1.3SE 03
w187 3.40E 01 2. 36E 0] 8. 16E 00 0.00E~0] 0.00E-01 _ 0.00B-01 1.39E 03

NP 239 4.18E-01 3.74E-02 2.11E-02 0.00E-01 7.458-02 0.00E<01 1.0BE 03
S 124 8.05E 02 1.19E 01 2.49€ 02 2.14E 00 0.00E-01 5.04E 02 2.48E 03
1

g 125 463802 448600 9.52E01  5.79E-0L _ 0.00B-0l 2.90E 02 6.17E 02

b 126 3.03E 02 5.94E 00 1.09E 02 2,33 00 0.00E<01 1.91E 02 3.14E 03
Co 57 0.00E-01 4.37E 01 7.03E 01 0.00E~01 0.00E-01 0.00B~01 1.47E 02
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TNEXE A 51

‘ INGALATION DOSE PARAMETER FUR.THE CHILD, Pl
MREM/YR per uCi/M°

H-3 1.12€ 03 RU-103 6.62E 05
C-14 3.59E 04 RU-105 9.95¢ 04
NA-24 1.61E 04 RU-106 1.43E 07
P12 2.60F 06 AG-110M 5.48E 06
(R-51 1.70E 04 TE~125M 4.77E 05
M- 54 1.56E 06 TE-127M 1.48E 06
MN- 56 1.23E 05 TE~127 5.62E 04
FE-55 1.11E 0F TE-129M 1.76E 06
FE-59 1.27E 06 TE~129 2.55E 04
C0-58 1.11E 06 TE~131¥ 3.08E 05
C0-60 7,078 06 TE~131 2.08E 03
NI-63 8.21E 05 8-132 3.77E 05
N1-65 8.408 04 1-130 1,858 06
CU-64 3.67E 04 1-131 1.62E 07
IN-65 9.95E 05 1132 . 94E 05
EN-69 1.02E 04 1-133 3.85€ 06
BR-63 4.74E 02 1-134 5.07E 4
HR- 64 5.48E 02 1-138 7.92E 05
HR-85 2.53E 01 C5-134 1.01E 06
RE-86 1.98E 05 C8-136 1.71E 05
RE-68 5.62E 02 (S-137 9.07€ 05
RB- 89 3.45€ 02 (8-138 8.40E 02

. SR-89 2.16E 06 BA-119 5.77E 04
SR-90 1.01E 08 BA-140 1.74E 06
SR-91 1.74E 05 BA-141 2,92E 03
SR-92 2.42E 05 BA-142 1.64E 03
¥-90 2,688 05 LA-140 2.26E 05
¥-91M 2,81E 03 LA-142 7.59E 04
Y-91 2.63E 06 CE-141 5.44E 05
Y~92 2,39 05 CE-143 1.27E 05
¥-§3 3,895 05 CE-144 1.20E 07
ZR-95 2.23E 06 PR-143 4.33% 05
ZR=97 3.51E 05 PR-144 1,57€ 03
NB-95 6.14E 05 ND-147 3.26E 05
MO-99 1.35E 05 W-187 9.10E 04
TC-99M 4.81E 03 NP-229 6.40E 04
1C-101 5.85E 02
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TNEE A 52

. INHALATION PATHWAY
MREM/YR PER UCI
ADULT (RI FACIURS )

NUCLIDE _ HONE. LIVER A BRY  DIYROID | KIDNEY  LANG Gl-Lil

N 3 0.00E 01 1.26E 03 1.26E 03 1,26E 03 1.26E 03 1.26E 03 1.26E 903
14 1.82E 04 3.41E 03 J.41E 03 3.41E 03 JAIEO03 3. 4E03 3.41E03

!IL._jlm_._l¢92¢_ﬂi____1¢QZE_Ql.

P 32 1.32606 7.71E04 S5.01E04 0,00B-01  0.00E~0) 0.00E-Di B.64E 04
CR 51 0.00E 01 O.00E 01 ).00E02 5.958 01 2.28E 01 1.44E 04 3.32E 03
QU 2.84603 1.40E 06 7.74K 04

MN 56 0.00E 01 1.24E 00 1.83E=01 0.00E~01 1.30E 00 9.44E 2.
FE 55 2.46E 04 1.70E 04 3.94E (1 0.00E~01 0.00E<01 7.21E 6.

EE_29 _ 1.18E 04 ___Z;Z!E.Qi___aL;Qiﬁ_Qin LO0E-0)  0.Q0E-01 1,028 06 1.88E 0O

0 58 0.00E 01 1.58E 03 2.07E 03 0. 00E-01 0.00E-01 9.28E 05 1.06E
o 60 0.V0E 01 1.15E 04 1.48E 04 0.00C~01 0.00E-01 5.97E 06 2.BSE 05

NL_63 __4.32F

NI 6% 1.54E 00 2.10E-01 9.12E-02 0.00E-01 0.00E-01 5
U 64 0.00E 01 1.46E 00 6.15E-01 0.00E~01 4.62E 00 6.

W65 34EQ04 10305 4.66E04 0.00E-0L  6.90E 04 8.64E 05 5.ME 04
69  3.38E-02  6.51E-02  4.52E~03  0.00B-01  4.22B-02 9.20F 02 1.63E 01

S!EZ

IZN
BR 83 0.00E~01 0. 005—01 2.41E 02 0. 008-01 0. 00!:-01 0. 00!-01 2,326 02
: : 0E : . ) . ) 54§

BR 85 0.00E~01 0.00E~01 1.28E 01 0.00E~01 0.00E~01 0.00E-01 B.00E-15
RB 86 0.00E~01 1.35E 08 5.90E 04 0.00E~01 0.00E~01 0.00E-01 1.66E 04

RB 89  0.00E-01  2.56E 02  1.70E 02  0.00R-01  0.00E~01 0.0NE-01  9.28E-12
SR 89  3.04E 05  0.00F-01 8,726 03  0.00B-01  0.00E-01 1.40E 06 3.50E 05
LQ0B-0L _ 0.00E-01 _9.60E 06 7.22E 05

830 _9.92E07 0.00E-0) 6.J0EQ6 0O

SR 91 €.19€ 01 0.00CE~-01 2.50E 00 0.00E-21 0.00E-01 3.65E 04 1.91E 05
SR 92 6.74E 00 0.00E~01 2.91E-01 0.00E~01 0.00E<01 1.65E 04 4.30E 04

Y 90 200803 Q.Q08-01  5.61E QL _ 0.00B-0L _ 0.Q08-01 1.70E Q5 5.0FE Q5

Y 9IM  2.61E-0) 0.00E-01 1.02E-02 0.0 01 0.00E-01 1.92F 03 1.33E 00
Y 91 4.62E 05 0.00E-~01 1.24E 04 0,00E~01 0.00E-01 1.70 06 3.85E 0%

| ¥ 92 10301  0.00E-01 _ 3,026-01 _ 0.00E-Oi _ 0.00E-01 1.57E 04 _7.3SE O
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TAHLE A.5-2 (comt'd)

INHALATION PATHWAY F.
MREM/YR PER WCI
ADULT (RI FACTORS )

NELIDE  BONE LIVER T BOY TMYROID ~ KIDNEY _ IANG  Gl-Lll

Y 93 9.44E 01 0.00E-01 2.61E 00 0.00E-01 0.00E-01 4.85E 04 4.22E 05
&R 9 +.07E 05 3.44E 04 2.33E 04 0.00E-01 S 42604 1.77E 06 1.50E 05

R..27._ __9.68C Ol 1.96EQL 9. 04800 OQ.Q0E-0)  2.97E 01 7.87E04 5.23E 09

NB 95 1.41E 04 7.82E 03 4.21F 03 0.00E-01 7.74E 03 S.05E 05 1.04E 05
MO 99 0.00E-01 1.21E 02 2.30E 01 0.00E~01 2.91E 02 9.12E 04 2.48E 05

< 101 4.18E-05 6.02E-05 5.90E-04 0.00E~01 1.08E<03 3.99E 02 1.09E-11
RU 103 1.53E 03 0.00E-01 6.58E 02 0.00E-01 5.83E 03 S5.05E 05 1.10E 05

BU_ 103 7.90E-0L _ O.00E-0) 2. 1ME-Q)  OQ.Q0B-Q1  1.026 00 1.10E 04 4.82E 04

RU 106 6.91E 04 0.00E-01 8.72E 03 0.00E~01 1
AG 110M  1.08BE 04 1.00E 04 5.94E 03 0.00E~01 1.

TE 1274 1.2,E 04 5.77€ 03 1.57E 03 3.
™ 127 1.40E 00 6.42E-01 3.10E-01 1

.29 9.76E03 4.6760 15803 3.44E0)  3.66E 04 1.1GE 06 3.83E 05

TE 129 4,98E-02 2.39E~02 1.24E-02 3.90E-02 1.87E-01 1.94E 03 1.57E 02
T 131M 6.99E 01 4.36E 01 2.90E 01 $.50E 01 3.098 02 1.46F 05 5.56E 05

IE AN LAE=02  5.958-03  J.09E-03 9.366-02  4.37E-02 1.J96-03 1.B4E Ol

™ 132 2.60E 02 2.15E 02 1.62E 02 1.90E 02 1.46E 03 2.88E 05 5.10E 05
1 13 4.58E 03 1.34E 04 5.28E 03 1.14E 06 2.09€ 04 0.00E-01 7.69E 05

1 132 1.16E 03 3.26E 03 1.16E 03 1.14E 05 5.18E 03 U.00E-0) 4.
I 133 8.€4E 03 1.48E 04 4.52E 03 2,15E 06 2.58E 04 0.00E-01 8.88E

I 1N 2.68E 03 6.98E 03 2.57E 03 4.48E 05 1.11E 04 0.00E-~01 5.25E 03
Cs 134 3.73E 05 8.48E 05 7.28E 08 0.00E-01 2.B7E 05 9.76E 04 1.04E 04

€8 136 390804 1. 46E00  1.00E 00 Q.00E-01 _B.56E 04 1.208 04 1.17E 04

cs 137 4.78E 05 6.21E 05 4.2BE 05 0.00E~01 2,22E 05 7.52E 04 B.40E 03
Cs 138 3.31E 02 6.21E 02 3.24E 02 0.00E-01 4.80E 02 4.86E 01 1.86E-03
) g 9, 36E~0 M1 / B . 221 S i, 96K 0
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TALE A.5-3 (cont'd)

INHALATION PATHWAY F
MREM/YR PER UCI
TEEN (R1 FACTURS)

NUCLIDE BONE LIVER T BOUY THYROID  KIDNEY  LUNG  GI-LL]

Y 93 1.35E 02 0.00E~D1 3.72E 00 0.00e-01 0.00E<01 8.32E 04 5.79E 05
&R 95 1.46E 05 4.58E 04 3.15E 04 0.00E-01 6.74E 04 2.69E 06 1.49E 05

B9 13802 272801  1.26E0L 0.008-01 4,120l 1.30E 05 6.30E 08

NB 95 1.B6E 04 1.03E 04 5.66E 03 0.00E-01 1.00E 04 7.51E 05 9,68E 04
MO 95 0.00E-01 1.69E 02 3.22E 01 0.00E~01 4.11E 02 1.54E 05 2.69F 05

AC 99M 1.38E-03  3.B6E-03  4.99E-02  0.00E-0)  5.76E-02 1.15E 03 6.13E 03

T 101 5.92E-05 8.4CE-05 8.24E-04 0.00E~01 1.52E-03 6.67E 02 8.72E-07
RU 103 2 10E 03 0.00E~01 8.96E 02 0.00E-01 7.43a 03 7.B3E 05 1.09E 05
RU_ 105 B » :

RU 1Iré 9.84E 04 0.00E~01 1. 24E 04 0.00E~01 1.90E 05 1.61E 07 9.60E 05
AG 110v 1.3BE 04 1.31E 04 7.99E 03 0.00E~01 2.50E 04 6.7SE 06 2.7% 05

IE 125 4.88EOQ3 2.24E 03 6.74E02 1.40803 0Q.Q0B-00 S5.36E 05 7.50E 04

TE 127M 1.80E 04 8.16E 03 2.18E 03 4.383 03 6.54E 04 1.66E 06 1.59E 05
TE 127 2.01E 00 9.12E-01 4.42E-01 1.42E 00 7.28E 00 1.12E 04 8.08E 01

IE _129M 1.39E 04 6.58E 03 2.20E 03 4.58E 03 S.19E 04 1.96E 06 4.0S5E 05

TE 129 7.10E-02 3.38F-02 1.76E-02 5.18E-02 2.66E-01 3.30E 03 1.62E 03
TE 131IM 9.84E 01 6.01E 01 4.20E 01 7.25E 01 4.39E 02 2.38E 05 6.21E 05

- 6.186-02 2.34R 03 1.2l 01
TE 13> 3.60E 02 2.90E 02 2.,19E 02 2.46E 02  1.95E 03 4.49E 05 4.63E 05

I 130 6.24E03 1.79E04 7.17803 1.49E06 2.75E 04 0.00E-01 9.12E 03
I3 J.04EQ4 4. 91E04 2.64E04 1.46E Q7 9.40E 04 0.00E-01  6.49E 03

I 132 1.5%E 03 4.38E 03 1.58E 03 1.51E 05 6.92E 03 0.00E-01 1.2°E 0
I 133 1.228 04 2.05E 04 6.22E 03 2.92E 06 3.59E 04 0.00E-01 1 0

1134 8.86E02 23603 B.40EQ2 3.95E 04 _ 3.66E03 0.00E-01 2.04E O
70E 9.44E 03  3.49E 03 6.21E05  1.49E 04 0.00E-01 6.95E 03

3.70E 03
CS 134 5022605 1.13E06 5.49£05 0.00E-01  3.7SE 05 1.46E 05 9.76E 03
& 136 DS.SE04 1. 94EQ5 1.7E Q0 0.00B-01  1.10E 05 1.78E 04 1.00E 04

cs 137 6.70E 35 8.48E 05 3.11E 05 0.00E-01 3.04E 05 1.21E 05 8.48E 03
Cs 138 4.66E 02 8.56E 02 4.46E 02 0.00E-01 6.62E 02 7.87E 01 2.70E-01
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TAHLE A.5-3 (cont'd)

INHALATION PATHWAY F.
MREM/YR PER UCI
TEFN (RI FACIORS)

MUCLIDE  BONE LIVER TROOY  THYROID  KIDNEY  LUNG  GI-LLI
BA 140 5.47E 04 6.70E 01 3.52E 03 0.00E-01 2.28E 01 2,03E 06 2,.29E 05

BA 141 1.42E-01 1.06E-04 4.74E-03 0.00E-01 9.84E-05 3,29E 03  7.46E-04

LA 140 4.79E 02 2.36E 02 6.26E 01 0.00E-01 0.00E-01 2.14E 05 4.87E 05
LA 142 9.60E-01 4.25E-01 1,06E-01 0.00E-01 0.00E-01 1.02E v4 1.20E 04

CE 141 2.84E 04 1.90E 04 2,178 03 0Q.C0B-0, §.B8E O3 6.14E 05 1.26E 05

CE 143 2.66E 02 1.94E 02 2.16E 01 0.00E-01 8.64E 01 1.30E 05 2.55E 05
CE 144 4.8%: 06 2.02E 06 2.62E 25 0.00E~01 1.21E 06 1.34E 07 B.64E 05
4

PR 143 1.04E04 S.JIEQJ 6.628 02 Q.00E-01  3.00E 03 4.83E Q5 2.14E 05

PR 144 4 . 30E-02 1.76E-02 2.18BE-03 0.00E~01 1.01E-J2 1.75E 03 2.35E-04
ND 147 7.86E 03 8.56E 03 5.13E 02 0.00E-01 5.02E 03 3.72E 05 1.8B2E 05

W_187 _1.20001 9.76E00 3.43E00 0.00E-O1  0.00E-01 4.74E 04 1.77E 08
NP 239 3.38E 02 3.19€ 01 1.77E O 0.00E-01 1.00E 02 6.49E 04 1.32E 05
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TARLE A.54

INHALATION PATHWAY F.
MREM/YR PER UCI
CHILD (R1 FACTURS)

NUCLIDE _  BONE LIVER TBDY THYROID KIDNEY LANG Gl=ldd

3 0.00E~01 1.12E 03 1.12E 03 1.12E 03 1.12E 03 1.12E 03 1.12E 03
14 3.59E 04 6.73E 03 6.73E 03 6.73E 03 6.732 03 6.73E 03 6.73E 03

wm..mm —3.6lEQ4 1.0IEOQ4 1.61EQ4 1.61E 04 1.61E 04

32 2.60E 06 1.14E 05 9.88E 04 0.00E~01 0.00E-01 0.00E-01 4.22E 04
51 0.00E-01 0.00E~01 1.54E 02 0.00E-01 2.43E 01 1.70E 04 1.08E 03

P
CR
MN 54 C.00E-01 4.29E 04 9.051EQ03 ~ 0Q.Q0E-01  1.00E 04 1.58E 06 _2.29F 04
MN
FE

56 0.00E-01 1.66E 00 3 12E~01 0.00E-01 1.67E 00 1.31E 04 1.23E 05
55 4.74E 04 2.52E 04 .77E 03 0.00E-01 0.00E-01 1.11E 05 2.87E 03

W&M_MWW&

o 58 0.00E~01 1.77E 03 3.16E 03 0.00E-01 0.00E-01 1.11E 06 3.44E 04
0 60 0.00E-41 1.31E 04 2.26E 04 0.00E-01 0.00E-01 7.77E 06 9.62E 04

NI 63 8.21EQ5 4.63E04 2.80E04  0.00E-01  0.00E-O1 2.75E 0S5 _ 6.33E 03

NI 65 2.99E 00 2.96E-01 1.64E-01 0.00E-01 0.00E-01 8.1BE 03 8.40E 04
CU 64 0.00E-01 1.99E 00 1.07E 00 0.00E-01 6.03E 00 9.58E 03 3.67E 04

N 65 4.26E04 1.13E 05 7.0 04 O0.00E-01 7.14E Q4 9.95E 05 1.63E 04

ZN 69 6.70E~02 9.66E-02 8.52E~03 0.00E-01 5.85E-02 1.42E 03 1.02E W4
BHR 83 0.00E-01 0.00E-01 4.74E 02 0.00E~01 0.00E-01 0.00E-01 3.70E~15

BR B4  0.00E-01  (0.00E-01  S.48E 02  0.00E-0)  0.00E-01 _ Q.00E-01  3.70E-15

BR 85 0.00E-01 0.00E-01 2.53E 01 0.00E~01 0.00eE-01 0.00E-01  3.70E-15
RB 86 0.00E-01 1.98E 05 1.14E 08 0.00E--01 0.00E~01 0.00E-01 7.99E 03

RB 88 0.09%E~01 5.62E 02 3.66E 02 0.00E-01 0.00E~01 _0.00E-Q1 _1.72E Q1

RB 89 0.00E~-01 3.45E 02 2.90E 02 0.00E-01 0.00E-01 0.00E-01 1.89E 00
SR 89 5.99E 05 0.00E-01 1.72E 04 0.00E~01 0.00E-01 2.16E 06 1.67E 05

SR_30 _1.01E08 0.00E-0l 6.44E06 0.00E~01  0Q.Q0E-OL 1.48E 07 3.43E 05

SR 91 1.21E 02 0.00E-01 4.95E 00 0.00E-01 0.00E~01 5.33E 04 1.74E 05
SR 92 1.31E 01 0.00E-01 5.25E~01 0.00E-01 0.000-01 2.40E 04" 2.42E 05

Y 90 41E00 0.00B-00 1.01E02 0.006-01 _ 0.00B-0l 2.62E 05 2.68E 05

Y 9IM 5.07E-01 0.00E~01 1.84E~02 0.00E~01 0.00E-01 2.81E 03 1.72E 03
. § 91 9.14E 05 0.00E-01 2.44E 04 0.00E~01 0.00E-01 2.63E 06 1.84E 05

Y 92 204601 0.00E-01  5.81E-01  0.00E-01  0.00E-Q01 2.39E 04 2.39E 05

nx
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TAHE A.54 (cont'd)

INHALATION PATHWAY F

MREM/YR PER UCI
CHILD (RI FACTORS)

TBOY  THYROID KIDNEY LANG GI-LLI

Y 93 1.86E02 0.00B<01 S.11E00  0.00B-01  0.00BE~01 7.44E 04 3.89E 05
ZR 95 1.90E05 4.18E 04  3.70E 04 0.00BE~01 5.96E 04 2.23E 06 6.11E 04
2 : : . . 3:91E 05
N8 95 2.35E 04 9.18E 03 6.55£ 03  0.00B-01  8.62E 03 6.14E 05 3.70E 04
MO 99 0.00B-01 1.72E 02 4.25E 01 ~ OOE-01  3.92E 02 1.35€ 05 1.27E 05
X 99 1.78E-03 3.48E-03 5.77E-02  Q.Q0E-01  5.07E-02 9 S'E 02 4.81E 03
¢ 101  g.10E-05  8.51E-05  1.08E-03  0.00E-01  1.45B-03 5.85E 02 1.63E 01
RU 103 2.79£ 03  0.00E-01  1.07E 03  0.00E-01  7.03E 03 6.62E 05 4.48E 04
RU_105 1.53E 00 0.00E-01  S5.55E-O1l  O0.Q0E-01 _ 1.34E 00 _1.59E 04 _ 9.95; 04
RU 106 1.36E 05  0.00E~01  1.69E 04  0.00E-01  1.84E 05 1.43E 07 4.29E 05
AG 110 1.69E04 1.14E 04 9.14E 03  0.00E-01  2.12E 04 5.48E 06 1.00E 05
1€ 129 6.73E 03 2.338 03 9.14E 02 1.92E 93  0.00E-0) 4.77E 05 _ 3.36E 04
TE 127 2.49E04 B8.,55E 03 3.02E03 6.07803 6.36E 04 1.48E 06 7. 4E 04
TE 127 2.772 00 9.51E01 6.10E01 1.96E00 7.07E00 1.00E04 5 .E 04
. 2 <E 09
TE 129 9.77B-02  3.50B-02  2.38E-02  7.14B-02  2.57E-01 2.93E 03 2.SSE 04
TE 131M 1.34E02 S5.92801 S5.07801 9.77E01  4.00E 02 2.06E 05 3.08E 05
TE 132 4.81E02 2.72E02 2.63802 3.17802 1.77E 03 3.77E 05 1.38E 05
I 130 8.18E03 1.64E 04 B8.44E 03  1.6SE 06  2.45E 04 0.00E~01 5.11E 03
I 131 _4.8lE04 4.B8lE04 2.738 04 1.628E07 7.88E 04 O.Q0E-01 2.84E 03
I 132 2.12E03 4.07803 1.B8E 03 1.94E 05 6.25E 03 0.00E-01  3.20E 03
I 133 1.66E04 2.03E04 7.70E 03 3.85£ 06  3.38E 04 0.00E-01 5.48E 03
I 13¢ 1.17803 2.16E 03  9.95E 02
I 135 4.92E03 8.73E03 4.14.03 7.92E05 1.34E 04 0.00E<01 4.44E 03
CS 134 6.51E05 1.01E06 2.25E 05 0.00E-01  3.30E 05 1.21E 05 3.85E 03
CS 137 9.07E05 8.25805 1.28E 05 0.00E-01  2.82E 05 1.04E 05 3.62E 03
CS 138 6.33E 02 8.40E 02 5.55E 02  0.00B-01  6.22E 02 6.81E 01 2.70E 02
BA 139 1.84E 00  9.84E-04 _ 5.36B-02 _0.00E-01  B.62E-04 _5.77E 03 5.77E 04
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TAHLE A.54 (cont'd)

INHALATION PATHWAY F
MREM/YR PER UCI
CHILD (RI FACTORS)

NUCL1DE _BUNE LIVER T oY THYROID _ KIDNEY NG Gl-Lil

BA 140 7.40€ 04 6.48E 01 4.33E 03 0.00E~01 2.11E 01
BA 141 1.96E-01 1.09E~04 6.36E-03 0.00E~01 9.47E-05

BA 142  4.99E-02  3.60E-05  2.79E-03 _ 0.00B-01  2.91E-05

LA 140 6.44E 02 <.25E 02 7.55E 01 0.00E-01 0.00E-01
LA 142 1.29E 00 4.11E-01 1.29E-01 0.00E-01 0.00E~01

CE 141 3.92E 04 1.95E 04 2.90E 03 0.00E-0) B.55E O3 S.44E 05 5.66E 04

CE 143 3.66E 02 1.99E 02 2.87E 01 0.00E-01 8.36E 01
CE 144 6.77E 06 2.12E 06 3.61E 05 0.00E~01 1.17E 06

PR 143 185604 5.5SEQ3 9.14P U2 0.00B-01  3.00E 03 4.33E 05 9.73E 04

144 5.96E-02 1.85E~02 3.00E~-03 0.00E-01 9.77E-03
147 1.08E 04 8.73E 03 6.81E 02 0.00E-01 4.81E 03

§ [&3

239 4.66E 02 3.34E 01 2.35E 01 0.00E~01 9.73E 01
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1.74E 06  1.02E 05
2.92E 03  2.75E 02
1.64E 03 2.74E 00
1.83E 05  2.26E 05
8.70E 03 7.59E 04
1,158 05 1.27E 05
1.20E 07  3.89E 05
1.57E 03 1.97E 02
3.28E 05 8.21E 04

5.81E 04

187 1.6JE 01 9.86E 00 4.338 00 0.00E~01 0.00E-01 4.11E 04 _9.10E 04

6.40E 04
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NUCLIDE  BONE

TNLE A 55
INHALATION PATHWAY F
MREM/YR PER WC1
INFANT (RI FACTURS)

LIVER T BOY  THYROID  KIDNEY  LUNG GI-ILl

H 3 0.00E-01
C 14 2.65E 04

6.47E 02 6.47E 02 6.47E 02 6.47E 02 6.47E 02 6.47E 02
5.31E 03 5.31E 03 5.31E 03 5.31E 03 5,31E 03 5.31E 03

NA 28 1.06EQ4 1.06EQ4 1.06EQ4 1.06EQ4 1.06E 04 1.06E 04 1.06E 04

P 32 2.03E 06
R 5 0.00E-01

My 354  0.00E-01

1.12E 05 7.74E 04 0.00E~01 0.00E-01 0.00E-01 1.61E 04
0.00E-01 8.95E 01 5.75E 01 1.32E 01 1.28E 04 3.57E 02

2.53E 04 4.98E 03 0.00E-01 4.98E 03 _1.00E 06 _7.06E 03

MN 56 0.00E~01
FE 85 1.97E 04

1.54E 00 2.21E-01 0.00E-01 1.10E 00 1.25E 04 7.17E 04
1.17E 04 3.33E 03 0.00E~01 0.00E-01 B.69E 04 1.09E 03

FE 59 L.J6EQ4 2.35E 04 9.48E 03 0.00B-00  0.00E-01 1.00E 06 2.48E 04

0 S8 0.00E-01
0 60 0.00E-01

1.22E 03 1.B2E 03 0.00&-01 0.00E<01 7.77E 05 1.11E 04
8.C2E 03 1.18E 04 0.00E-01 0.00E~01 4.51E 06 3.19E 04

N 63 339800 2.04E04 1.16E04 0.Q0E-0l  0.Q0E-Q1 _2.09E 05 2.42E 03

NI 65 2.39E 00 2.84E-01 1.23E-01 0.00E-01 0.00E-01 B8.12E 03 S.01E 04
U 64 0.00E-01 1.88E 00 7.74E-01 0.00E-01 3.98E 00 9.30E 03 1.50E 04
N 65 193804 6.26E04 3.1IEQ04 Q.00E-01  3.25E 04 6.47E 05 5.14E 04
ZIN 69 5.39E-02 9.67E-02 7.1BE-03 0.00E-01 4.02E-02 1.47E 03 1.32E 04
BR 83 0.,00E-01 0.00E-01 3.81E 02 0.00E-01 0.00E-01 0.00E-01 1.40E-15
BR_84 0.00E-01 0.00B-0)  4.00E 02  0.00E-01  0.00E-01 0.00E-01 _1.40E-15
BR 85 0.00E~01 0.00E~01 2.04E 01 0.00E-01 0.00E-01 C.GOE-01 1.40E-15
RB B6 0.00E~01 1.90E 05 8.82E 04 0.00E-01 0.00E-01 0.00E-01 3.04E 03
RP 88 0.00E-0\ S.57802 2.87E02 0.00E-0l  0.00E-01 0.00E-01 3.39E 02
RB 89 0.00E~-01 3.21E 02 2.06E 02 0.00E-01 0.00E-01 0.00E-01 6.82E Q1
SR 89 3.98E 05 0.00E~01 1.14E 04 0.00E-~01 0.00E-01 2.03E 06 6.40E 04
* * » 7
SR 91 9.56E 01 0.00E-01 3.46E 00 0.00E-01 0.00E-01 S.26E 04 7.34E 04
SR 92 1.05E 01 0.00E~01 3.91E-01 0.00E-01 0.00E-01 2.38E 04 1.40E 05
Y 90 3.29803 0.00E-0) 8.82E 01  0.00E-01 _ 0.00E-01 2.69E 05 _1.04E 05
) 4 91M 4.07E-01 0.00E-01 1.39E-02 0.00E~01 0.00E~01 2.79E 03 2.35E 03
X 91 5.88E 05 0.00E~01 1.57E 04 0.00E~01 0.00E-01 2.45E 06 7.03E 04
Y 92 1.64EQl  0.00B-01 4.61E-01  0.00E-01  0.00E-O1 2.45E 04 1.27E 08
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TAHE A.55 (cont’d)

INHALATION PATHWAY FAQTORS
MREM/YR PER UCI
INFANT (RI FACTORS)

NUCLIDE _ EXE LIVER ITBOY  TYROID  KIDNEY LUNG Gl-LLd

93  1.50E 02  0.00E-01  4.07E 00  0.00E<01  0.00E-01 7.64E 04 1.67E 05
95 1.15E 05 2.798 04 2.03E 04 0.00E-01  3.11E 04 1.75E 06 2.17E 04
27 1.00E 02  2.56L = ;

95 1.57E 04 6.43E 03 3.78E 03 0.00E-01 4.72E 03 4.79E 05 1.27E 04
99 0.00E~01 1.65E 02 3.23E 01 0.00E~01 2.65E 02 1.35E 05 4.8B7E 04

I 99 1.408-04  2.88E-03  J3.72B-02 O0.00E-01  3.11E-02 8.11E 02 2.03E 03

< 101 6.51E-05 8.23E-05 8.12E-04 0.00E~01 9.79E-04 5.B4E 02 B.44E 02
RU 103 2.02E 03 0.00E-01 6.79E 02 0.00E-01 4.24E 03 5.52E05 1.61E 04

RU_105 1.22E 00 O.00E-O1 _ 4.10E-Q01 _ O.Q0E-01  @.99E-Q0) 1.S57E 04 4.84E 04

RU 106 8.68E 04 0.00E-01 1.09E 04 0.00E~01 1.07E 0§ 1.16E 07 1.64E 05
AG 110M §.98E 03 7,22E 03 5.00E 03 0.00E-01 1.09E 04 3.67E 06 3.30E 04

55 p3u-

TE 127 1.67E 04 6.90E 03 2.07E 03 4.87E 03 3.75E 04 1.31E 06
TE 127 2.23E 00 9.53E-01 4.89E-01 1.85E 00 4.86E 00 1.03E 04

TE 1294 1.4iEQ04 6.09EQ3 220800 547803 3.06E 04 1.68E O  6.90E 04

™ 129 7.88E-02 3.47E-02 1.88E-02 6.75E-02 1.75E<01 3.00E 03 2.63E 04
TE 131M 1.07E 02 5.50E 01 3.63E 01 8.93E 01 2.65E 02 1.99E 05 1.19E 05

TE 131 1.74E-02 8.228-03 5.00E-03  1.58E-02 _ 3.99B-02 2.06E 03 8.22F 03

TE 132 3.72E 02 2.37E 02 1.76E 02 2.79E 02 1,03E 03 3.40E 05 4.41E 04
I 130 6.36E 03 1.39E 04 5.57E 03 1.60E 06 1.53E 04 0.00E-01 1.99E 03

1 131 3.79E 04 4.44E 04 1.96E 04 1.48E 07 S.18E 04 0.00E-01 1.06E 03

I 132 1.69E 03 3.54E 03 1.26E 02 1.69E 05 3.95E 03 0.00E-01 1.90E 03
I 13 1.32E 04 1.92E 04 5.60E 03 3.56E 06 2.24 04 0.00E-01 2.1BE 03

I 134 9.21E02 1.88EQ03 6.65£02 4.458 04 _ 2.09E 03 0.00E-01 _1.29E 03

I 13 3.86E 03 7.60E 03 2.77E 03 6.96E 05 8.47E 03 0.00E-01 1.83E 03
cs 134 3.96E 05 7.03E 05 7.45E 04 0.00E~01 1.90E05 7.97E 04 1.33E 03

CS 136 4.83E04 1.35E05 5.298 04  0.00B-01 5.64E 04 1.18E 04 1.43E 03

CS 137 S5.49E05 6.12E05 4.55E 04 0.00B-01 1.72E 05 7.13E 04 1.33E 03
CS 138 5.05802 7.81E02 3.98E 02 0.00E-01  4.10E 02 6.54E 01 8.76E 02
BA 139 1.48E Q0 9.84E-04  4.J0E-02  0.00E-O1  5.92E-04 5.95E 03 5.10E 04

)
<8
w
™m
2
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TAHLE A.5-5 (cont'd)
INHALATION PATHWAY F

MREM/YR PER ICI
INFANT (RI FACTORS)

NUCLIDE BONE LIVER v : Gl=

BA 140 5.6UE 04 5.60E 01 2.90E 03 0.00E-01 1.34E 01 1.60E ve  3.B4E 04
BA 141 1. 57E~01 1. 09!-04 4. 97E-03 0.00E-01 6. SOE-OS 2.97E 03 4.75E 03

LA 140 5 OSE 02 2.00E 02 5.15E 01 0.00E- 01 0.00E-01 1.6BE 05 8.48BE 04
LA 142 1.03E 00 3.77e-01 9.04E-02 0.00E-01 0.00E-01 B.22E 03 5.95E 04

CE 14l 2,776 04 1.67E04 1.99E03 O0.00B-01 ~ 5.25E 03 5.17E 05 2.16E 04

CE 4. 2,93E 02 1.83€ 02 2.21E 01 0.00E-01 5.64E 01 1.16E 05 4.97E 04
CE 144 3.19E 06 1.21E .5 1.76E 05 0.00E-01 5.38E 05 9.B4E 06 1.48E 05

PR 143 1.90E 04 5.24E0) 6.99E02 O.Q08-01 _ 1.97E 03 4.33E Q5 3.72E O4

PR 144 4.79E-02 1.85E-02 2.41E-03 0.00E-01 6.72E-03 1.61E 03 4,28E 03
ND 147 7.94E 03 8.13E 03 5.00E 02 0.00E~01 3.15E 03 3.22E 05 3.12E 04

W___187 1.30E 01  9.02E 00 3.12E 00 Q.00E-01 _ D.00E-01 _3.96E 05 _ J.5bE 04
NP 239 3.71E 02 3,328 01 1.88E 01 0.00E-01 6.62E 01 S5.95E 04 2.49E 04
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TAHLE A.56
~O0W-MI1LK PATHWAY FACTOR

MREM/YR PER UCI/SEC

ADULT (RI FACIURS)

NUCLIDE __ BONE _LIVER

TROY  THYROID  KIONEY LUNG  GI-LLI

H 3 0.00E~01 7.63E 02 7.63E 02 7.63E 02 7.63E 02 7.63E 02 7.63E 02
C 14 2,63E 08 5.27E 07 5.27E 07 5.27E 07 5.27€ 07 S 27E 07 5.27E 07
P 32 1.71E 10 1.06E 09 6.60E 08 0.00E-01 0.00E-01 0.00E~01 1,92E 09
R 81 0.00E~01 0.00E-01 2.86E 04 0.00E-01 6.30E 03 3.79E 04 7.19E 06
MN 56 0.00E~01 4.16E~03 7.38E-04 0.00E-01 5.28E~03 0.00E~01 1.33E-01
N 2.51E 07 1.73E 07 4.04E 06 0.00E-01 0.00E~01 9.67E 06 9.95E 06
v . 2 2
O 58 0.00E=01 4.71E 06 1.06E 07 0.00E~01 0.00E-01 0.00E~01 9.56E 07
O 60 0.00E~01 1.64E 07 3.62E 07 0.00E~01 0.00E-01 0.00E-01  3.08E 08
M6 670509 4.70EQ8 2.26E08  0.00E-0l  0.00B-01 _0.00E-01 9.73F 07
NI 65 4.63E-01 6.02E-02 2.75E-02 0.00E-01 0.00E-01 0.00E-01 1.53E 00
U 64 0.00E~01 2.39€ 04 1.12E 04 0.00E-01 6.02E 04 0.00E-01 2.03E 06
D65 LIEQY 4309 197809 0.00E-01 2,926 09 0.008-01 2.75E 09
IN 69 5.22E-12 9.99E-12 6.95E-13 0.00E-01 6.49E~12 0.00E~01 1.50E~1.
BR 83 0.00E-01 0.00E-01 0.00E-01 0.00E~01 0.00E-01 0.0CE~01 (C.00E-Q1
BR_84  0.00E-01  0.00B-01  0.00E-0) 0.00E-01 _ 0.00E-0)
BR 85 0.00E-01 0.00E~01 0.00E-01 0.00E-01 0.00E-01 0.00E~01  0.00E-01
RB 86 0.00E-01 2.59E 09 1.21E 09 0.00E-01 0.00E~01 0.00E-01 S.12E 08
M, - -~
RB 89 C.00E-01 0.00E~01 0.00E~01 0.00E~01 0.00E-01 0.00E-01 0.00E~01
SR E9 1.45E 09 0.00E-01 4.16E 07 0.00E~01 0.00E-01 0.00E-01 2.33E 03
$R_90 4.68E 10 0.00E=01 1.ASE 10 0.00E-01  0.00E-01 0.00B-0 1.35E 09
SR 91 2.87E 04 0.00E-01 1.16E 03 0.00E-01 0.00E-01 0.00E-01 1.37E 0S
SR 92 4.90E-01 0.00E-01 2.12E-02 ( .00E-01 0.00E-01 0.00E<01 9.70E 00
Y 90 707801 0.00B-0) _1.90E00 _0.00E-Cl  0.00E-01 0.00E-01 7.50E 05
Y 91M 6.03E-20 0.00E~01 2.34E-21 0.00E~01 0.00E-01 0.00E-01 1.77E-19
Y 91 8.59E 03 0.00E-01 2,30E 02 0.00E-01 0.00E-01 0.00E-01 4.73E 06
% . , Q0E-0 _9.79E-0]
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TAHLE A.5-6 (cont’'d)

~OOW-MILK PATHWAY FACTCR
MREM/ YR PER UCI/SEC
ADULT (RI FACTORS)

Y 93 2.33E-01 0.00E-01 6.44E-03 0.00E~01 0.00e-01 0.00E-01 7.39E 03
ZR 95 9.44E 02 3.03E 02 2.05E 02 0.,00E~C1 4.75E 02 0.00E-01 9.59E 05

gR__97 _ 4.338-01  8.75E-05  4.00E-02  0.00E-01 _ 1.32E-01 0.00E-Q1  2.71E 04

NB 95 8.26E 04 4.5% 04 2.47€ 04 0.00E-01 4.54E 04 0.00E-01 2.79E 08
M 99 0.00E-01 2.48E 07 4.71E 06 0.00E-01 5.61E 07 DJ.00E-01 5.74E 07

x99 J.JEQ0 9.40E00 1.20602 0.00E-01 _ 1.43E 02 4.60E 00 5.56E 03

< 101 0.00E~01 0.00E-01 0.00E~01 0.00E-01 0.00E-01 0.00E<01 0.00E-01
RU 103 1.02E 03 0.00E~U1 4 38E 02 0.00E~01 3.88E 03 0.00E-01 1.19E 05

RU 100  8.58E-04 __ 0.00E~0

RU 106 2.04E 04 0.00E-01 2.58E 03 0.00E~01 3.94E
AG 110M 5.B2E 07 5.39€ (7 3.20E 07 0.00E-01 1

IE_J2oM L.03E 07 DS.90E 06 2.18E 06

TE 127 4.58E 07 1.64E 07 5.58E 06 1.17E 07 1.86E 08 0.00E-01 1.54E 08
TE 127 6.54E 02 2.35E 02 1.41E 02 4.B4E 02 2.66E 03 0.00E-01 5.16E 04

IE 129M 6.02807 2.20807 9.0JEQ6 2.07EQ7  2.51E Q8 0.00B-01 3.03E 08

TE 129 2,84E-10 1.07E-10  6.29E-11 2.18E-10  1.19E-09 0.00E-01  2.14E-10
TE 131M 3.61E 05 1.77E 05 1.47E 05  2.BOE 0% 1.79€ 06 0.00E-01 1.73E 07
: 3 )

IE 131 3.67E-3 -

TE 132 2.40E 06 1.55E 06 1.46E 06 1.72E 06 1.50E 07 0.00E-~01 7.3SE 07
I 130 4.20E 05 1.24E 06 4.89E 05 1.05E OB 1.94E 06 0.00E-01 1.07E 06

I 13l 2.96E 08 4.24E08 2.43E08 1.30E 11 7.26E08 0.00E-01 1.12E 08

I 132 1.65E-01 4.41E-01 1.54E-01 1.54E 01 7.02E-01 0.00E-01 8.28E-02
I 133 3.87E 06 6.73E 06 2.05E 06 9.90E 08 1.18E 07 0.00E-01 6.0S5E 06

1 134  2.03E-12 5.52B-12 _1.98E-12 9.57B-11  §.78B-12 0.00E-01 _ 4.B1E-15

I 135 1.29E 04 3.37E 04 1.24E 04 2.22E 06 5.40E 04 0.00E-01 3.B0E 04
Cs 134 5.65E 09 1,.35E 10 1.10E 10 0.00E~01 4.35E 09 1.45F 09 2.35E 08

GS 136 2.61E08 103809 7.42E08 J.00E-01 5.73E 08 7.86E 07 1.17E 08

cs 137 7.38E 09 1.01E 10 6.61E 09 0.00E-01 J43E 09 1.14E 09 1.95E 08
Cs 138 9.16E~24 1.81E-23 8.97E-24 0.00k~01 1.33E~23 1.31E-24 7.72E-29

BA 139  4.56E-C3  3.20E-11  1.34E-

04 O0.00E~01 1.32E 06
7 - 7
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TAHLE A.5-6 (cnt'd)

~OOW-MILK PATHWAY FACTOR
MREM/YR PER UCI/SEC
ADULT (RI FACTORS)

1.93E 04
0.00E-01

0.00E~01
0,00E~01

0.00E~01
0.00E-01

0.UV0E-~01
0.00E-01

5.54E 07
0.00E-01

1.67E 05
3.12E-08

1.15E 06
1.21E 08

0.00E~01
5.25E 05

NUWCLIDE BOYE LIVER TBOY __THYROID  KIDNEY  LUNG ~ GI-LLI
BA 140 2.6%E 07 3.3BE 04 1.76E 06  0.00E~C1  1.15E 04
BA 141  0.00E<01  C.0CE-01  0.00E-01  0.00E-01  0.00E~01
Ba 142  0.00E-00  0.00E-O1 D0E~ Q0E~ 2Q0E~
LA 140 %.52E00 2.28E 00 6.02E-01  0.00E<01  0.00E-01
LA 142  9.39E-12  4.27B-12  1,06BE-12  0.00E-01  0.00E-01
GE_141 4.84E 03 3. 2 .

CE 143 4.16E01 3.07E 04 3.40E 00 0.00E-01  1.35E 01
CE 144 3.58E05 1.50E05 1.928 04 0.00E-01  8.8B7E 04
PR_143 1.58E 02 6.33E 01 7.83E00 0

PR 144  0.00E-01  0.00E~C1  0.00E-01  0.00E-01  0.00E~01
ND 147 9.46E 01 1.09E 02 6.55E 00 0.00E-01  6.40E 01
W17 6.56E03 S5.49E 03 1.92E 03  0.00E-0 +Q0E~
NP 239 3.67E 00  3.61E-01  1.998-01  O0.00E-01  1,'3E 00

A-58

0.00E-01

7.41E 04



TAHLE A.5-7

Gnaig-cnw-uuxx PATHWAY FACTOR
MREM/YR PER UCI/SEC
TEEN (RI FACTORS)

NUCLIDE  BONE LIVER THODY  THYROID  KIDNEY  LONG  GI-LLI

H 3 0.00E~01 9.94E 02 9.94E 02 9.94E 02 9.94E 02 9.94E 02 9.94E 02
14 4.86E 08 9.72E 07 9.72E 07 9.72E 07 9.72E 07 9.72E 07 9.72E 07

lﬂl.__21_ ~4.20E06 4.26E 06  4.26E 06 4.26E Q6  4.26E 06 4.26E 06 4.26E 06

P 32 3.15E 10 1.95E 09 1.22E 09 0.00E-01 0.00E-01 0.00E-01 2.65E 09
CR 51 0.00E-01 0.00E-01 4.99E 04 2.77E 04 1.09 04 7.13E 04 8.39E 06

My 54 Q.00E-01 1.408E 07 _ 2.76E 06 O.00B-Ql  4.18E 06 0.00E-QL 2.87E 07

MN 56 0.00E~01 7.37E~03 1.31E-03 0.00E~01 9.33E-03 0.00BE-01 4.85E-01
FE S5 4.45€ 07 3,16E 07 T.00E 06 0.00E-01 0.00eE-01 2.00E 07 1.37E 07

FE__59% S.18E 07 1.21E 08 4.67E 07 0.00E-01 _0.00E-01 3.81E 07  2.86E 08

O 58 0.00E-01 7.94E 06 1.83E 07 0.00E~01 0.00eE-01 0.00E~01 1.09E 08
0 60 0.00E-01 2.78E 07 6.26E 07 0.00E~01 0.00E~-01 0.00E-01 3.62E 08

N 63 1BEL0 8.30E 08 4.01E08  0.00B-01  0.00E-01 0Q.00E-01 1.3JE 08

NI 65 8.48E-01 1.08E-01 4.94E-02 0.00E~01 0.00E~01 0.00E-01 S.BBE 00
CuU 64 0.00E~01 4.25E 04 2.00E 04 0.00E~01 1.08€ 05 0.00E-01 3.3

ZN 65 2.01E09  7.31E09 3.41E09  0.00B-01  4.68E 0. 0.00E-01 _ 3.10E 09

IN 69 9.62E~12 1.83E-11 1.28E-12 0.00E~01 1.20E-11 0.00E-01  3.38E-11
BR 83 0.C0E-0) 0.00E~01 0.00E-01 0.00E-01 0.00E<01 0.00E-01 0.00E-01

BR__ 684 0.00B-0L  0.00E-01  0.00E-O1  0.00E-01  0.00E-01 0.00E-01 0.00E-01

HR 85 0.00E-01 0.00E~01 0.00E-01 0.00E-01 0.00e-01 O0.00E-01 0.00E-O1
RB 86 0.00E~01 4,.73E 09 2.22E 09 0.00E-01 0.00E~01 0.00E-01 7.00E 08

RB__ 88 _ 0.00B-01 _ O0.00B-0)  O.Q0E-~Q) _ 0.00E-01 __ O OOE-01 0.Q0E-01 _ 0.00E-01

RB B9 0.00E~01 0 NOE-01 0.00E-01 0.00E~01 0.00E-01 0.00E-01 0.00E-01
SR 89 2.67E 09 0.00E-01 7.66E 07 0.00E~01 0.00E-01 0.00E~01 3.19E 08

R0 66EI0  000E-0l 1.63E10 0.00E-01  0.00E-01 0.00E-01 1.B6E 09

91  5.27E 04 0.00E-01  2.10E 03  0.00E-01  0.00E-01 0.00E-01 2.39E 05
92  B.96B-01  0.00E~01  3.82E-02  0.00E~-01  0.00E-01 0.00E-01  2.28E 01
1.308 02 0.00B-01 _ 3J.50E 00 _ 0.00E-Cl _ 0.00E-Ol 0.00E-01 1.07E Q6

9lM 1.11E-19 0.00E-01 4.22E-21 0.00E-01 0.00E-01 0.00E-01 5.22E-18
91 1.58E 04 0.00E-01 4.24E 02 0.00E~01 0."0E-01 0.00E-01 6.48E 06

92 4.03E-04 0.00E-01  2.99E-06 0.00E-01 0.00E-01 _ 0.00E-01 _2.83E 00

<< gy

A-59



bl o o il

TAHLE A.5-7 (cont’d)

MILK PATIWAY FACTOR
MREM/YR PER UC1/SEC
TEEN (RI FACTORS)

=Ll

93 4.30E-01 0.00E-01 1.18E-02 0.00E~01 0.00E~01 0.00E-01 1.31E 04
95 1.65E 03 5.21E 02 3.58E 02 0.00E-01 7.65E 02 0.00E-01 1.20E 06

7.396-01  1.5QE-01 7.19E~02  O.Q0E-01 _ 2.37E-01 0O.00E~-O1 4.23E 04

95 1.41E 05 7.81E 04 4.30E 04 0.00E~01 7.57E 04 0.00E-01 3.34E 08
99 0.00E-01 4.47E 07 8.53E 06 0.00E-01 1.02E 08 0.00E~01 8.01E 07

< 101 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01  0.00E-01
RU 103 1.B1E 03 0.00E-01 7.74E 02 0.00E-01 6.38E 03 0.00E-01 1.51E 05

RU 105  1.57E-03  0.00E-01  6.08E- ’ C " -

RU 106 3.75E 04 0.00E~01 4.73E 03 0.00E-01 7.23E 04 0.00E-01 1.BOE 06
AG 110M 5.63E 07 9.11E 07 5.54E 07 0.00E~01 1.74E 08 0.00E-01 2.56E 10

TE 125 J.00E 07 1.08E07 4.02E 06 8.398 06  0.00E-QlL 0.00E-01 8.86E 07

TE 127 B.44E 07 2.99E 07 1.00E Q7 2.01E 07 3.42E 08 0.00E-01 2.10E 08
TE 127 1.21E 03 4.29E 02 2.61E 02 8.36E 02 4.91E 03 0.00E-01 9.35E 04

TE 129 1.008 08 4.09807 1.74E07 J3.50E 07  4.61E 08 0.00E-01 4.13E 08

TE 129 $.23E-10 1.95E-10 1.27E-10 3.74E-10 2.20E-09 0.00E-01 2.86E~09
TE 131M 6.57E QS 3.15E 05 2.63E 05 4.74E 05 3.29 06 0.00E-01 2.S53E 07
70E~ . J6E~ - . - .00E~

58 RBE™

TE 132 4.29E 06 2.72E 06 2.56E 06 2.87E 06 2.61E 07 0.00E-01 8.61E 07
I 130 7.39E 05 2.14E 06 8.54E 05 1.74E 08 3.26E 06 0.00E-01 1.64E 06

I 213l 5.37E 08 7.52E 08 4.04E 08 2.20E 11 1.30E 05 C.00E-01 _ 1.49E 08

I 132 2.92E-01 7.65E-01 2.74E-01 2.58E 01 1.20E 00 0.DOE-01  3.33E-01
T 133 7.07E 06 1.20E 07 3.66E 06 1.67E 09 2.10E 07 0.00E-01 9.0BE 26

I 135 2.28E 04 5.88E 04 2.18E 04 3.78E 06 9.28E 04 0.00E-01 6.51E 04
cs 134 9.82E 09 2.31E 10 1.07E 10 0.00E-01 7.34E 09 2.80E 09 2.87E 08
€ 136 _4.44808 1.75E 09 1.17E 09  O0.00E-01  9.52E 08 1.50E 08 1.41E 08
cs 137 1.34E 10 1.78E 10 6.20E 09 0.00E-01 6.06E 09 2.35E 09 2.53E 08
Cs 138 1.66E-23 3.198-23 1.60E~-23 0.00E~01 2.36E-23 2.74E-24 1.45E-26

BA 139 B.44E-08 O5.94E-11  2.46E-09  0.00E-01  5.60BE-11 4.09E-11 7.53E-07
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(cont 'd)

TAHRLE A.5-7
"Il' ~QW-MILK PATHWAY FACTUR

MREM/YR PER UCI/SEC

TEEN (RI FACTORS)
NUCLIDE BONE LIVER A BDY O THYROID  KIDNEY LUNG Gl-1d1

2.02E 04 4.00E 04 7.48E 07
0.00E~01 0.00E-01  0.00E-01

0.00E-01 0.00E-01  2.29E 05
0.00E-01 0.00E-01 2.29E-07

2.49E 01 0.00E~01 1.67E 06
1.63E 05 0.00E-01 1.66E 08

6.73E 01 0O.00E-Q1 9.33E 03

0.J0E~01 0.00E~01 0.00E-01
1.16E 02 0.00E-01 7.15E 05

2.07€ 00 0.00E~01 1.06E 05

BA 140 4.85E 07 5.95E 04 3.13E 06 0.00E-01
BA 141 0.00E-01 0.00E-C1 0.00E-01 0.00E-01
BA 142 0.00E-01 0.00E~01 0.00E-01 0.00E-01 0.00E-01 _ 0.00E~01 _ 0.00E-0]
LA 140 8.12E 00 3.99E 00 1.06E 00 0.00E-01
LA 142 1.69E-11 7.52E-12 1.87E-12 0.00E-01
CE 143 7.64E 01 5.56E 04 6.21E 00 0.00E-01
CE 144 6.58E 05 2.72E 05 3.54E 04 0.00E-01
PR__143 2.90E 02 1.16E 02 1.44E 01 b, M0E-Q]
PR 144 0.00E-01 0.00E-01 0.00E-01 0.00E-01
ND 147 1.82E 02 1.98E 02 1.19E 01 0.00E-01
w__ 187 1.20E 04 9.78E 03 3.43E 03 0.00E-01 0.00E-01 O.00E-01 2.65E 06
NP 239 7.01E 00 6.61E-01 3.67E-01 0.00E-01
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TAHLE A.5-8

GRAﬁiABJ**ﬂlK PATHWAY FACTUR
MREM/YR PER UCI/SEC

CHILD (RI FACIURS)

NXLIDE HNE LIVER TROY  THYROID  KIDNEY =~ LUNG  Gl-LLI

H 3 0.00E-01 1.57E 03 1.57E 03 1.57E 03 1.57E 03 1.57E 03 1.57E 03
14 1,19E 09 2,39E 08 2.39E 08 2.39E 08 2.39E 08 2.39E 08 2.39E 08

u_wm_&mw_ 8.86E 06

P 32 7.77E 10 3.64E 09 3.00E 09 0.00E~01 0.00E<01 0.00E~01 2.15E 09
R 51 0.00E-01 0.00E-01 1.02E 05 5.65E 04 1.54E 04 1.03E 05 S5.40E 06
- g 7 7

MN 56 0.00E~01 1.29g-02 2.90E-03 0.00E~01 1.56E-02 0.00E-01 1.86E 00
FE 55 1.12€ 08 5.93E 07 1.8B4E 07 0.00E~01 0.00E-01  3.35E 07 1.10E 07

EE_ 59 _1.200 08 1.94E 08 9.69E 07 O.Q0E-0L _ Q.00E-Q01 5.64E 07 2.02E 08

O 58 0.00E-01 1.21E 07 3.71E 07 0.00E-01 0.00E~01 0.00E-01 7.07E 07
coO 60 0.00E~01 4.32E 07 1.27E 08 0.00E~01 0.00E~01 0.00E-01 2.39E 08

NI 65 2.07E 00 1.95E~01 1.14E-01 0.00E~01 0.00E-01 0.00E-01 2.39E 01
CuU 64 0.00E~01 7.47E 04 4.51E 04 0.00E-01 1.81E 05 0.00E-01 3.51E 06

ZN 65 4.13E09 1.10B 10 6.85E 09 0.00B-Ql 6.94E Q9 0.00E-01 1.93E 09

ZN 69 2.36E-11 3.42E-11 3.16E-12 0.00E-01 2.07e-11 0.00E=01  2.15E-09
BR 83 0.00E-01 0.00E-01 0.00E-01 0.00E~01 0.00E-01 0.00E-01  0.00E-01

B84 0.00E-01 _ 0.00E-01 _ 0.00E-J1 __0O.Q0E-01 _ 0.00E-01 0.00E-01 _ 0.00E-Q1

BR 85 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
RB 86 0. OOE-OI 8.77E 09 S, 398 09 0. 005-01 0.00E-01 0. OOE~01 5. 648 08

RE 89 0.00E-01 0.00E~01 0.00E~01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
SR 89 6.62E 09 0.00E-01 1.89E 08 0.00E~-01 0.00e-"1  0.00E-01 2.56E 08

SR 91 1.29E05 0.00E-01  4.88E 03  0.00E-01  0.00E-01 0.00E-01  2.8SE 05

SR 92 2,198 00 0.00E-01  8.78E-02  0.00E<01  0.00E-01 0.00E-01 4.15E 01

Y 90 J.22602 0.00E-0l §.61E Q0 0.00E-O1 _ 0.00E~01 0.00E-QL 9.15E 05

Y 91M 2.70B-19  0.00E-01  9.82E-21  0.00E-01  0.00E~01 0.00B-01 5.29E-16

Y 91  3.90E 04 0.00E-01  1.04E 01  0.00E-01  0.00E-01 0.00E-01 5.20E 06

Y 22 2.54B-04  0.00E-Ol  7.20E-06  0.00E-01 _ 0.00E-Q1  0.00E-0L 7.33E 00
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TARLE A.5-8 (Cont'd)

~OW-MILK PATHWAY FACTOR
MREM/YR PER UCI/SEC
CHILD (RI FACTORS)

NUCLIDE  BONE LIVER TROY  THYROID KIDNEY NG Gl-LLl

93 1.06E 00 0.00E~01 2.90E-02 0.00E~01 0.00E~<01 0.00E~01 1.57E 04
95 3.83E 03 B.43F 02 7.50E 02 0.00E-01 1,21E 03 0.00E~01 8.79E 05

97 _ 1.92E 00 2. 77E-01 1.64E-01 0.00E~0] 3.98E-01 0.00E-Q01 _ 4.20E 04

95 3.18E 05 1.24E 05 8.85E 04 0.00E~01 1.16E 05 0.00E-01 2.29E 08
99 0.00E-01 8.14E 07 2.01E 07 0.00E~01 1.74E 08 0.00E-01 6.73E 07

c 59 1. JEO0L 20500l 4,308 02 0Q.008-00 3.776 02 1.328 01 1.468E 04

T 101 0.00E-01 0.00E-01 0.00E~01 0.00E-01 0.00e<01 0.00E~01 0,00E~01
RU 103 4.28E 03 0.00E-01 1.65E 03 0.00E-01 1.08E 04 0.00E~01 1.11E 05

RU 105 _ 3.838-03  0.00B~01  1.39E-03  0.00E-01  3.36E-02 _0.00E-01 _ 2.50E 00

RU 106 9.24E 04 0.00E-01 1.15E 4 0.00E-01 1.25E 05 0.00E-01 1.44E 06
A 110M 2.09E 08 1.41E 08 1.13F 08 0.00E~01 2.63E 08 0.00E-01 1.68E 10

TE_J25M 7.38E Q7 2.00E 07 9.84L 06 2.07E 07 0.00E-01 0.00E-Q1 7,12E Q7

TE 1274 2.08BE 08 5.60E 07 2.47E 07 4.97 07 5.93E 08 0.00E-01 1.6BE 08
T 127 2.98E 03 8.03E 02 6.39E 02 2.06E 03 8.47E 03 0.00E-01 1,16E 0%

IE_129M 2.71E 08 7.2BE Q7  2.54E07 @.75807 7.97E 08 0Q.00E-01 _3.J1E 08

TE 129 1.29E-09 3.60E-10 3.06E-10 9.21E-10 3.78E-09 0.00E-01 8.03E-08
TE 131M 1.60E 06 5.53E 05 5.89E 05 1.14E 06 5.36E 06 0.00E-01 2.24E 07

TE 131 1.64E-32 S5.01E-33 4.89B-33 ~ 1.26E-32 4.97E-32 0.00E-01 _8.64E-32

T 132 1.02E 07 4.54E 06 5.48BE 06 6.61E 06 4.21E 07 O0.00E~01 4.57E 07
I 130 1.73E 06 3.49E 06 1.80E 06 3.85E 08 5.22E 06 0.00E~01 1.63E 06

I A3  1.J0E00 1.31EQ09 7.45E08 4.3 11 2.15E 09 0.00E-01 1.17E 08

I 132 6.91E-01 1.27E 00 5.84E-01 5.89E 01 1.94 00 0.00E~01 1.49E 00
I 133 1.72E 07 2.12E 07 8.04E 06 3.95E 09 3.54E 07 0.00E-01 B.56E 06

1 134 8.50B-12 1.00B-11  7.31E-12  J.60E-10 _ 2.43E-11 0.00B-01 1.05E-11

88 B8~

I 135 S5.41E04 9.73E04 4.60E 04 B.62E06 1.492 05 0.00E-01 7.41E 04
CS 134 2.27810 3.72810 7.B4E 09  0.00E-01  1.1SE 10 4.13E 09 2.00E 08
S 136  1.00E00 2.76E09 1.78E 09  O0.00E-01 _ 1.47E 09 2.19E OB 9.69E 07
CS 137 3.22E10 3.09E 10 4.55E 09 0.00E-01  1.01E 10 3.62E 09 1.93E 08
CS 138  4.03B-23  5.60B-23  3.558-23  0.00B-01  3.94E-23 4.24E-24 2.58E-23
Ba 139 2.078-07 1.11E-10  6.01E-09  0.Q0E-01  9.67E-11 6.01E-11 1.20E-05
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TAHLE A.5-8

(cant'd)

~CON-MILK PATHWAY FACTUR

MREM/YR PER UCI/SEC

CHILD (RI FACICRS)

NUCLIDE _ BONE LIVER TROY  THYROID  KIDNEY AR GL-LLI
BA 140 1.17E 08 1,038 05 6.B4E 06 0.00B-01  3.34E 04 6.12E 04 5.94E 07
BA 141  0.00E-01  0.00E<01  0.00E-01  0.00E-01  0.00E-01 0,00E-01 0,00E-0l
BA 12 Q.00E-0L _ 0.00E-D1  0.00E-O1 _ 0.Q0E-01 _ 0.00E-01 0.Q0E-OL _ 0.00E-0)
IA 140 1.94E 01 6.80E 00 2,298 00  0.00E<01  0.00E~01 0.00E~01 1.B9E 05
IA 142  4.09E-11  1.30E-11  4.08E-12  0.00E-01  0.00E-01  0.00E-01 2.SBE-06
CE 4. 209804 1.09E 04  1.62E 03  0.00B-01  4.78E 03 0.00E-01 _1.36E 07
CE 143 1.8BE 02 1.02E05 1.47E 01  0.00E-01  4.27E 01 0.00E~01 1.49E 06
CE 144 1.62E 06 5.09E 05 B.66E 04  0.00E-01  2.82E 05 0.00E-0} 1.33E 08
PR_143 7.18E 02 2.16E 02 3.56E 01 0.00E-01  1.17E 02 0.00E-01 _7.7SE 0§
PR 144  0.00E-01  0.00E-01  0.00E-01  0.00E-01  0,00E~01 0.00E~01  0.00E-01
ND 147 4.47E 02  3.62E 02  2.80E 01  0.00E-01  1.99E 02 0.00E~01 5.73E 05
W_187 _2.91EQ4 1.72E04 7.73E 03 0.00E-01 _ 0.00E-Ol _0Q.Q00E-01 2.42E 06
NP 239 1.72E01 1.24E 00 8.70E-01  0.00E-01  3.58E 00 0.00E-01 9.16E 04
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TAHLE A.59

~OOW=-MILE PATHWAY FACTOR
MREM/YER PER UCI/SEC
INFANT (RI FACTURS)

NUCLIDE BONE LIVER T B0y JBYROID  KIDNEY LANG | Gl-LL

H 3 0.00E~01 2.38E 03 2.38E 03 2.38E 03 2.38E 03 2.38BE 03 2.38! 03
c 14 ?.34E 09 5.00E 08 5.00E 08 5.00E 08 5.00e 08 5.00E 0B 5.00E OB

NA 24 g 07 LO4EQ7 1.54E 07 1.54E 07 lLﬂE..Q.__LSiE.L__J..ﬁL_Q.

P 32 1.60E 11 9.42E 09 6.21E 09 0.00E~01 0.00E~01 0.00E~01 2.17E 09
R 51 0.00E~01 0.00E-01 1.61E 05 1.05E 05 2.30E 04 2.05E 05 4.70E U6

MN 56 0.00E~01 3.15E-02 5.43E~03 0.00E~01 2.7ME-02 0., E-Ol 2.86E 00
FE 55 1.35E Ob 8.72E 07 2.33E 07 0.00E-D1 0.00E-0' 4. 107 1.11E 07

FE_59 224608 392608 1.54E Q08 0.00E-0)  0.00k-01 1. Q8 1.87E 08

coO 58 0.00E~01 2.43E 07 6.05E 07 0.00E~01 0.00E<01 0.¢C " 91 6.04E 07
o 60 0.00E-01 8.82E 07 2.08E 08 0.00E~01 0.00E-01 0.00E-01 2.10E 08

NI 65 4.39E 00 4.97E-01 2.26E-01 0.00E~01 0.00E-01 0.00E-)1 3.78E 01
CU o4 0.00E~01 1.86E 05 8.60E 04 0.00E-01 3.14E 05 0.00E~C1 3.B1E 06

1.61E 10

N 69 5.04E~11 9.07e-11 6.75E-12 0.00E-01 3.77€-11 0.00E~01  7.40E-09
BR 83 0.00E~01 0.00E-01 0.00E~01 0.00E~01 0.00E~01 0.00E-01 0.00E-01

BR__ 84 0.00E-01 0.00E-0] 0.00E-0] 0.00E~0] 0.00E~01  0.00E-01 _0.00E-01

BR 85 0.00E-01 0.00E-01 0.00E~01 0.00E~01 0.00E~01 0.00E-C1 0.00E-01
RB 86 0.00E-01 2.23E 10 1.10E 10 0.00E-01 0,00E-01 0.00E-01 S5.70E 08

RE_ 88 0.00E-0)  0.00E-01 _ 0.00E-01 _ Q.00E-0\ _ 0.00E-01 0.00E-01 _0.00E-01

RB 89 0.00E~-01 0.00E-01 0.00E-01 0.00E-01 0.00E<01 0.00E-01 0.00E~01
SR 89 1.26E 10 0.00E-01 3.61E 08 0.00E~01 0.00E-01 0.00E-01 2.59E 08

S8R 91 2.69E 05 0.00E-01 9.75E 02 0.00E~01 0.00E-C1 O0.00E-01 3.19E 05
SR 92 4.66E 00 0.00E~01 1.73E-01 0.00E~01 0.00E-01 0.00E-01 5.02E 01

Y 90 ©6.80802 O0.00E-0L 1.82E 01  O.Q0B-01  0.00E-01 0.00E-01 9.39E 05

Y 91M 5.72E-19 0.00E~01 1.95E-20 0.00E-01 0.00E-01 0.00E~01 1.91E~i5
Y 91 7.33E 04 0.00E-01 1.95E 03 0.00E-01 0.00E-01 0.00E-01 5.25E 06
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AR R BN A

P VTR RN RN I IFR SR W .

NUCLIDE BONE  LIVER

TRHLE A.5-9

(ot 'd)

~COW-MILK PATHWAY FACTOR
MREM/YR PER UCI/SEC

INFANT (RI

FACTURS )

T _BOY THYROID __ KIDNEY NG Gl-LLd

Y 93 225800 0.00B-01  6.13B-02  0.00E-01  0,00E-01 0.00E~01 1.78E 04
ZR 95 6.B1IE03 1.66E03 1,188 03  0.00B-01 1.79E 03 0.00E-01 B.26E 05
- = =0l __7.03E-Ql 0.00E-01 4.45E 04
NB 95 S5.94E05 2.45605 1.41E05  0.00B-01  1.75E 05 0.00E-01 2.0 £ 08
MO 99  0.00E<01  2.0BE 08 4.06E 07  0.00E~01  3.11E 08 0.00E~01 6.85E 07
IC_99v 2. 75E Q0L S.68E Q1 7.31E02 0.00B-00 6.11E02 _2.976 01 1.65F 04
T 101  0.00E-01  0.00E~01  0.00E-01  0.00E-01  0.00E-01 0.00E-01  0.00E-01
RU 103 B.67E 03  0.00E-01  2.90E 03  0.00E-01  1.80E 04 0.00E-01 1.05E 05
RU 1u6  1.90E 05  0.00E-01  2.38E 04  0.00m-01  2.25E 05 0.00E-01 1.44E 06
AG 110 3.86E 08 2.82E 08 1.86E 08  0.00E-01  4.03E 08 0.00E-01 1.46E 10
TE J20¥  1.01EQ8 S.OAEQ7 2.04E07 S5.07E 07  0Q.00B-01 0.00B-01 7.18E Q7
TE 1274 4.21E08 1.40E 08 5.10E 07 1.22E08 1.04E 09 0.00E-01 1.70E 08
TE 127 6.32E03 2.12803 1.36E03 5.15803 1.54E 04 0.00E-01 1,33E 05
IE _1o9M OS.07EQ08 1.91EQ8 8.58E 07 2.14E 08 1.398 09 0.Q0E-01 3.33E 08
TE 129  2.74E-09  9.43E-10  6.39B-10  2.29B-09  6.B1E-09 0.00E-01  2.19E-07
TE 1314 3.,38E 06 1.36E06 1.12E06 2.76E 06 9.36E 06 J.00E-01 2.29E 07
- 78E- . - -0
TE 132 2.11E07 105807 9.75E 06 1.54E 07  6.53E 07 0.00E-01 3.87E 07
I 130 3.55E06 7.BlE06 3.14E06 8.76E 08 8.58E 06 0.00E-01 1.68E 06
o -
I 132 1.43E00 2.91E00 1.04E00 1.37E 02  3.25E 00 0.00E-01 2.36E 00
I 133 3.63E07 5.28E07 1.55E07 9.61E09 6.21E 07 O0.00E-u. 8.94E 06
1134  1.77E-11 A2 298~ - 26i
1 135 1.12E05 2.24E 05 8.15E 04  2.00% 07 2.49E 05 0.00E-01 8.09E 04
CS 134 3.65£10 6.80E 10 6.87E 09 0.00E~01  1.75E 10 6.21E 09 1.85E 08
. 7 75E 07
Cs 137 S.1SE10 6.02E 10 4.27E09  0.00E~-01  1.62E 10 6.55E 09 1.88E 08
Cs 138  8.50E-23  1.38E-22  6.70B-23  0.00E-01  6.89E-23 1.08E-23 2.21E-22
BA 139 4.41E-07 2.93E-10 1.28E-08  0.00B-01  1.76E-10 1.77E-10 2.80E-05
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WHLE A.5-9 /cont'd)

GRAS {ILX PATHWAY FACTUR
M° MREM/YR PER UCI/SEC
INFANT (RI FACTORS )

NUCLIDE BNE LIVER TBO0Y THYROID  KIDNEY NG Gl-LL]

BA 140 2.41E 08 2.41E 05 1.24E 07 0.00E~01 5.72E 04 1.4BE 05 5.92E 07
BA 141 0.00E-01 0.00E~01 0.00E-01 0.00E-01 0.00E<01 0.00E-01 0,00E-01

BA 242 0.00E-Q1 _ 0.00E~01
LA 140 4.06E 01  1.60E 01  4.12E 00  0.00B-01  0.00E<01 0.00E-01 1,88E 05

LA 142 8,59E~11 3.15E-11 7.55E-12 0.00E-01 0.00E-01 0.00E-01 5.36E-06
CE 141 4.54E04 26404  3.11E 03  0.00B-0)  §.16E 03 0.00E-01 _ 1.37E 07

CE 143 3.97E 02 2.63E 05 3.00E 01 0.00E-01 7.67E 01  0.00E-01 1.54E 06
CE 144 2.33E 06 9.52E 05 1.30E 05 0.00E-01 3.85E 05 0.00E-01 1.33E 08
: 1,

Q.00E=01 _ 7.84E 03

PR 144 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E<01 0.00E-01 0.00E-01
ND 147 8.86E 02 9.10E 02 5.57E 01 0.00E-01 3.51E 02 0.00E-01 S5.77E 05

0.00B-01 ___0.00E-Q1L  0.00E-OL _2.50F 06
NP 239  3.65E 01 3.26E 00 1.84E 00  0.00E-01  1,50E 00 0.00E-01 9.43E 04

- ™ - 2 -
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TAHLE A.5-10

mhﬁs-cwm PATHWAY FACTCR
MREM/YR PER UCI/SEC
ADULT (RI FACIURS)

NUCLIDE BONE  LIVER TBROY  THYROID  KIDNEY ~ ILAUNG ~ GI-LLI

H 3 0.00E-01 3.25E 02 3.25E 02 3.25E 02 3.25E 02 3.25E 02 3,25E O2
C 14 2.41E 08 4.83E 07 4.83E 07 4.83E 07 4.83E 07 4.8B3E 07 4.83E 07

NA 24 1.36E-03 1. 36E-03 1.36E-03 1.36E-03 1, 36E-03 1.36E-03 1.36E-73

P 32 4.65E 09 2.89E 08 .BOE 08 0.00E-01 0.00E-01 0.00E-01 5.23E 08
R 51 0.00E-01 0.00E-01 .05E 03 4.21E 03 1.55E 03 9.35E 03 1.77E 06
1

1
:
M\ 54 00Q0E-0) 9.)8EQ6 1,756 06  0.00E-0)  2.73E 06 0.00E-01 2.81E 07
0
4

MN 56 0.00E-01 0.00E-01 .00E~01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
FE 55 2.93E 08 2.02E 08 .72E o7 0.00E-01 0.00E-01 1.13E 08 1.16E 08

PE_ 59 2.60E 08 6.24E 08 2.39E 08  O0.Q0E-Ql  O.Q0E-01 1.74E 08 2.08E 09

O 58 0.00E-01 1.82E 07 4.09E 07 0.008-01 0.00E~01 0.00E-01 3.70E 08
0 60 0.00E~01 7.52E 07 1.66E 08 0.00E~01 0.00E-01 0.00E-01 1.41E 09

M_63 18910 132800 63308 0.00E-01 0.00E-01 0.00E-01 2.73E 08
NI 65 0.00E-01 0.00E-01 0.00E~01 0.00E-01 0.00E<01 0.COE-01 0.00E-01
v 64 0.00E-01 2.73E-07 1.28E~07 0.00E-01 6.89E-07 0.00E-01 2,33E-05
D65 356608 1.03E09 512608 Q.00E-01  7.S7E 08 0.00E-01 7.13E 08
2N 69 0.00E-01 0.00E-01 0.00E-01 0.00E~01 0.00E-01 0.00E-01 0.00E-01
BR 0.00E-01 0.00E~01 0.00E-01 0.00E~01 0.00E-<01 0.00E-01 0.00E-01

u__nmmx__&m Q.00E~01 - . Q0E-~ . 00E-

BR 85 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
RB B6 0.00E-01 4.87E 08 2,27E 08 0.00E-01 0.00E-01 0.00E-01 9.61E 07

RB_ 88 0.00B-01 0.00E-01  0.00E-0l  0.00E-0) _ 0.00E-01 0.00E-0l 0.00E-01

RB 89 0.00E-01 0.00E~01 0.00E~01 0.00E~01 0.00E-01 0.0CE~01 0.00E-01
SR 89 3.02E 08 0.00E-01 8.66E 06 0.GOE-01 0.00E-01 0.00E-01 4.B4E 07

R0 1.24E10  0.00E-01

SR 91 1.43E-10 0.00E~01 5.73E-12 0.00E-01 0.00E-01 0.00E-01 6.76E-10
SR 92 0.L.E~01 0.00E-01 0.00E~01 0.00E~01 0.00E-01 0.00E-01 0.00E-01

¥ 90 _1.07E02 0.00E-OL _ 2.86E 00 _ 0Q.00B-01  0.00E-01 0.00E-OL _1.13E 06

Y 9iM 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E<0] 0.00E-01
Y 91 1.13E 06 0.,00E-01 3.03E 04 0.00E-01 0.0NE-01 0.0CE-01 6.23E 08

Y 92 0.00B-01 0.00E-01 0.00E-01  0.00E-01 _ 0.00£-01 _0.0QE-01 _0.00E-01
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TAHELE A.5-10 (OCont'd)

~OOW-MEAT PATHWAY FACTUR

MREM/YR PER UCI/SEC

ADULT (RI FACTORS)

NUCLIDE SONE LIVER TROOY _  THYROID  KIDNEY ANG  Gl-LLl
Y 93 6.59E~12 0.00E-01 1.,82E-13 0.00E-01 0.00e-01 0.00E-01 2.09E-07
&R 95 1.87E 06 6.01E 05 4.07E 05 0.00E-01 9.43E 05 0. 00!—01 1.90E 09
NB 95 2.30E 06 1.28E 06 6.88E 05 0.00E~01 1.26E 06 0.00E~01 7.76E 09
MO 0.00E-01 9.99E 04 1.90E 04 0.00E-01 2.26E 05 0.00E-01 2.32E 05
WWM
T 101 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E~01 0.00E-01 0.00E~01
RU 103 1.05E 08 0.00E-01 4.53E 07 0.00E-01 4.01E 08 0.00E-01 1.23E 10
RU 1005 S.u7E-28  Q.Q0E-Q)  2.328-28 Q.00E-01  7.53E-27 0.00E~-01 3.59E-25
RU 106 2.80E 09 0.00E-01 3.54E 08 0.00E-C1 5.40E 09 0.00E-01 1.B1E 11
AG 110M 6.6BE 06 6.18E 06 3.67E 06 0.00E~01 1.22E 07 O0.00E-01 2.52E 09
—0.00E-01  _1.43E 09

TE 127 1.12E 09 3.99E 08 1.36E 08 2.85E 08 4.532 09 0.00E-01 3.74E 09
TE 127 2.14.~10 7.68E-11 4.€3E-11 1.58E-10 8.71E-10 0.00E-01 1.69E-08B
TE 129M 1.13R09 4.23E 08  1.80p 08  3.90E Q08 4.73E 09 0.00E-01 _5.71E 09
TE 129 0.00E-01 0.00E-01 0.00E~01 0.00E-01 0.00e<01 0.00E-01 0.00E-01
TE 131M 4.52E 02 2,21E 02 1.84E 02 3.50E 02 2.24E 03 0.00E-01 2.20E 04
TE 131  Q.00E-01 0.00E~0l 0.00E~01  O.00E-01 _ 0.00E-01 0.00E-01 _0.00E-01
T 132 1.42E 06 9.19E 05 8.63E 05 1.01E 06 8.85E 06 0.00E-01 4.35E 07
I 130 2.12E-06 6.26E~06 2.47E-06 5.30E-04 9.76E-06 0.00E-01 5.39E-06
I_ 13l 1.07EQ7 1.54EQ7 B.BIEOQ6  S5.04K Q9 2.64E 07 0.00E-01 _4.06E 06
I 132 0.00E-~01 0.00E-01 0.00E~(. 0.00E~01 0.00E-01 0.00E-01 0.00E-01
2 133 3.67E-01 6.38E-01 1.94E-01 9.37E 01 1.11E 00 0.00E-01 5.73E-01
I 135 4.47E-17 1.17E-16 4,.32E-17 7.73E-15 1.88E-16 0.00E-01 1,32E-16
cs 134 6.58E 08 1.56E 09 1.28E 09 0.00E-01 5.06E OB 1.6BE 08 2.74E 07
CS 136 1.08E Q7 4.66EQ7 3.35€07 0.00E-01  2.50E 07 3.55E 06 5.24E 06
cs 137 B8.72E 08B 1.19€E 09 7.81E 08 0.00E~01 4.05E 08 1.35£ 08 2.31E O7
0. OOE-OI 0. 003—01 0.00E~01

cs 138 0. 00!-01

0.00E-01

0. 008-01

0.00E-0<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>