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2edolel STEAM GENERATOR BLOWDOWN DISCHARGE MONITOR

SETPOINT (uCi/nm 71 X

Maximum Permissible Concentration of
I-131, 2.0 E-7 xCi/ml.

Dilution flow rate.

Blowdown flow rate.

The setpoint calculation is based on the minimum dilution flow

rate, thc maximum possible blowdown flow rate, and, due to

changing conditions, I-131 which is the most restrictive isotope
expected to be present.

On the event that an alarm is reached, the setpoint will be

f

re-evaluated using the actual dilution flow rate, the actual

L ag Jua
blowdown flow rate, and the actual isotopic analysis as outl

in Section 2.1.2. This evaluation will be used to ensure the
limit of Specification 3.11.1.1 was not exceedad. The setpoint
will still pe based on the MPC of I-13 jue to the changinag

conditions of activity and I-131 being the most restrict
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Fgn = Fq + F,
Where F5 is the allocation factor which will modify the
requireg dilution factor so that simultaneous liquid releases
may be made without exceeding 10CFR20 limits,

The most straight-forward determination of allocation factor
is

Fa = 1/n

Where:

4)

n = The number of liguid discharge pathways for which Fg > 1
and which are planned for simultaneous release.

However, this value for F; may be unnecessarily restrictive

in that all release pathways are apportioned the same fraction
of the available dilution stream, reagardless of the relative
concentrations of each of the sources.

Since the radionuclide concentration of the two coatinuous
sources is expected to be less than that of the b: .ch release
source, it is acceptable to allocate smaller portions of the
dilution stream to the continuous releases and a laraer
portion to the batch releases.

Therefore, F; is defined as a flexible quantity with a
default value of 1/n. Prior to initiating simultaneous
release, 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 permiscible waste tank effluent flow
rate, Fpax, is based on the modified dilution factor,
Fgnr and the effective dilution flow rate, Feff.

The cooling lake into which the effluent is discharged is

also the source of the dilution siream., It is therefore
necessary to take into accouni. the recirculatirn of previously
emitted radionuclides should they be detected by sample
analysis of the cooling lake water., This is accomplished by
defining an effective dilution flow rate as

Feff = Fp (1 - L, _LCj ]
{ i MPCy ]

ODCM 7 01-31-84
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2.3 10 EFFLUENT DOSES - COMPLIANCE WIT!I
Specification 3.11.1.2 requires that the dose to an individual

from radioactive materials in liuuid effluents released to
unrestricted areas shall be limited to:

a. Durina anv calendar quarter to less than or eaual to
+

s
s 1.5 mrem to he total body and to less than or eaqual

. - <
to 5 mrem to any oraan, and
b. Durinag any calendar vear to less than or equal tn 3
mrem to the total bodvy and to less than or eacual to
10 mrem to any oraan.
To show compliance with this specification, cumulative dose
contributions from actual liguid effluent will be determined
using the followina methodology:
o -y
Dp = 7 (Ajm & Aty Cir Fpr)
| 1 i T:: i i |
wher:e ’
Der = t+he “11m : it 1ve A ¢ ommitment #r p} o ¢ { ‘ ¥ av or
ar raan, T, from the ligquid 2ffluent for the total
m
time period ?4 Hty, in mrem.
s L
at 1 } F + T.¢+} . . 3 y ! -} N
[ = the length o he 1| ime pericd over whi« it
1L
and Fp, are averaged for all liquid releases, in hours,
’
—~ - - . -~ - \ ¥ E - 1 - | -] . -
i, = the average concentration of radionuclide, i » 1In
undiluted liquid effluent flow during time period
’I' in /ufl ml
Fr = he near field average dilution factor for C;ig
during any iguid effluent release where:
\ ‘7
i
Fr, = "(PK

dioactive Waste Flow

01-31-84







CALIBRATION OF LIQUID MON ITORS

four monitors ass
YW

Steam Generator

Discharae Mo

Turbine Buildin«
Monitor
Secondary Liquid

ystem '.'l‘q‘f

i

ate range

concentrations « pproximately

¥ 1072 uCi/cc an x 10-3 u

shall be present to the detector and
meter reading in counts g minute shall be recorded.
graph of counts per minute versus concentration shall
produced from the data. Immediately following monitor
calibration the 9 uCi Cs~137 checksource shall be
accvuated. The counts par minute produced by the «
source shall be logged. ‘

EFFLUENT MONIT

Technic Specification 11 requires the gaseous effluent

monitoring instrumentation channels shown in Tabl« «3=13 to be
operable with their Alarm/Trip setpoints set to ensure _hat the
limits of FP*‘Ci‘it‘ﬂf N 3:11:2.1 exceeded. Specification
1.11.2.1 states that the dose rate di vy radioactive
leased in gaseous effluents
to 500 mrem/yr

mrem/yr to the

ODCM
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3.1.2 TOTAL

BODY DOSE RATE SETPOINT CALCULATION

The limit of the total body dose rate 1s 500 mrem/vr at the unrestric-
ted area boundary The monitor alarm/trip etpoint based on total

i - - - ‘y‘ 1 » .

, body dose will be calculated as follows:
S+ ¢ (SF x AF) X D¢p X Ry (1)
where:
St = The monitor alarm/trip setpoint based on the total
i ’
body dose rate.

N - v - ] ¥ ™ . - ] ST - -

D¢y = Radiologica Effluent Technical Specificatior
$sdl.2.1d 1imit oOF 00 mrem/yr total body, conserva-
tively interpreted a A continu release ver a one
yvear period.

o

SF = Normally will be set to 0.85. This number 1s rhosen
since the gaseous m¢ nito ot 181 na Y¢ ,j ){
enerqv I'A”,"’“. - j(.>_1)l comprise Q 2 of tot 11 ¥ :t'
gaseous activity expected. e | X Table 11.1-1).
If necessary the 0,85 can be further modified t
compensate for statistical fluctuations and errors
Of measurement,.

-
AF = Allocation factor for each elease so that simultaneous
releases can be made without exceeding the Techn
- - 3 T Ppm——— = a LN -
Specification Limit. Normally AF i calculated
follows:
AF = RF
rm—
Where:
RF = Release Flow rate f the release point
inder consideration
TF = Total Flow rate of all release points
including release under consideration

R, = monitor response per mrem/yr to the total body,

determined according to:
C
Qi
4 01 -31-84




where:

C The monitor response to the gaseous effluent noble gas
corresponding to grab sample radionuclide concentrations.

The highest calculated annual average atmospheric dispersion
(sec/m>) at or beyoiild the unrestricted area boundary.

al

The total body dose factor due to gamma emissions from

-
isotope i (mrem/vr per uCi/m-°) from Table A.l1-2.

Rate of release of noble gas radionuclide 1 (uCi/sec)
fconcentration of radicnuclide 1 x release .low rate)

The limit of the skin dose rate is 3000 mrem/yr at e restricted
area boundary. The monitor alarm/trip setpoint 1is calculated

4 3
follows:

23S
A aos

The monitor alarm/trip setpoi

rate.

~ical Effluents Technic Specification 3.11.2.1
a .4 wr 3000 mrem/yr to the skin of the body, conserv
tively interpreted as a conti s release over a one
year period.

.

Monitor response per mrem/yl

Sk.n dose factor due to beta
(mrem/yr per uCi/m>) from Tab

Conversion factor to mrem skin Jdose

Air dose factor due to gamma emiss
(mrad/yr per uCi m3) from Table




he factors SF, AF, ¢, (X/Q) and Qi are as defined in Section
. Py -

The results of equations (1) and (2) are compared to determine
smaller setpoint. The actual monitor setpoint is the lower of
two values.

A pre-release 1sotopic analysis is performed for batch

from Waste Gas Decay Tanks and Containment Building Purges
determine the identity and gquantity of the principal radionucl
rhe appropriate alarm/trip setpoint(s) are adjusted accordingly
ensure that the limits of Radiological Technical Specification
3.11.2.1 are not exceeded.

3.1.4 ALERT ALARM

1.5-4 states that the alert alarm for the
Vent (0O-GT-RE-21), Radwaste Building Exhaust Monitor
Auxiliary Ventilation Exhaust Monitor (O-GL-RE-60)
Control Area Ventilation Monitor (O-GK-RE-4) is se
operators to that average concentration which 1if

full year would result in the 10 CFR 50 Appendix
guidelines beina reached. Technical Specificati

FSak Table 1

1;2.2 limit:

the annual dose due to noble gases to < 10 mrads for gamma radiatilo

and < 20 mrads for beta radiation. Technical Specification
3.11.2.3 limits the annual dose to a Member of the Public from
lodine-131, Iodine-133, tritium and all radionuclides in particu-
late form with half-lives greater than 8 days in caseous effluents
to < 15 mrem to any organ. These two Technical Specifications
contain the annual dose limits due to gaseous releases found in 10
CFR 50 Appendix I.

ALARM SETPOINT CALCULATION

3 - %
the les

ODCM 01-31-84
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value of isotope expected,

Concentration in pCi/cc of isotope.

Activity from FSAR

Either Unit Vent Flow or Radwaste Building

Vent Flow Aivided by the combined flow of

the Unit Vent and Radwaste Building
Vent.

vent flow rate 1n

Isotopes used and Pj ylues are as follows:

ISOTOPE
Kr-85M
Kr-87
Kr-388
Xe-133m
Xe-133
Xe-135

should this semi-fixed alsrt alarm cause a continuous
then actual setpoints will be calculated.

3.1.4.2 E}FTICPLATF AND TONINE ALARM SETPOINTS

Setpoints for the gaseous effluent particulate an? iodine
are set using Cs-137 MPC for particulates and I-131 MPC for

The following is the calculation used:

Setpoint {PCi/CC)

alarm condition,

~rhannels
iodines.




pCi/cco for Cs-137

‘cc for I-131

.0625 for

.9375 for C, 37

* derived from ratio of isotope activity (either

I-131 or Cs-137) to sum of activity of Cs-137
and I-131 found in FSAR Table 11,1-1 for reactor

coolant.,

pr-wide the Hi alarm setpoint. The alert alarm setpoint
the Hi alarm setpoint.

GASEOUS EFFLUENT CONCENTRATION/DOSE RATE

- Compliance with 10

il

instantaneous dose rate due to radioactive materials released

The Standard Technical Specification 3.11.2.1 requires that the
1"

agaseous effluents from the site to areas at and bevond the site
L >wndary shall be limited to the followina values:

a. The dose rate limit for noble gases shall be <500

mrem/yr to the total body and <3000 mrem/yr to the
skin, and

b. The dose rate limit for all radioiodines and for all
radioactive materials in particulate form and radio-
nuclides other than noble gases with half lives greater
than 8 days shall be <1500 mrem/yr to any oraan

the methodoloay of NUREG-0133;
Release rate limit for noble gases:

(X/Q) Qi <500 mrem/yr for the total body,

i) (X/Q) Qi <3000 mrem/yr for the skin.




Total body dose factor due to gamma emissions
for each identified noble gas radionuclide, 1in
mrem/vyr per /4Ci’m3, from Table A.1-2.

! g . s
-06 sec/m?, The highest calculated annual
ge relative concentration at the restricted
ea boundary 1n the North Sector or current

> ooah
<o
OmooN
. ~
w M

ease rate of radionuclide i from vent, in

dentified noble gas radionuclide, 1in

v "o ok | S =~ 7 s 1 & 1 -
e f«"'rM\lfm%, frcos Table A.1-2.

dose factor due to beta emissions for
i

Air dose factor due to gamma emissions for
each identified noble gas radionuclide, in

A 1 ~

< ~ b 1
mrad/yr pe: 4Ci/m? from Table A.1-2.

- dose to

v

‘onversion constasnt 4 3
conversion constisnt O 1

1' aseée rate 1
tive materilia

ther than nob

mit for all radionuclides
in particulate form and

e gases:

3
1
.
3
|

(X/Q) Qi) <1500 mrem

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

The dose parameter for radionucl

other than noble gases for the i
-2 :

pathway, 1in mrem/yr per uCi/m-,

Table A.5-1.

cocr/m3 (the highest annual average).
hiqh@ét‘célculated relative concentration
estimating the dose to an individual
the unrestricted area boundary in the
sector, or current X/Q.




All radionuclides are assumed to be released in elemental form.
The specification is applicable to the location (unrestricted
area boundary or beyond), characterized by the value of X/Q
which results in the maximum total body or skin dose commitment.
The factors Kj, Lj, and Mj relate the radionuclide airborne
concentrations tc various dc rates assuming a ser.i-infinite
loud. These factors are . from Table B-1 of the

Guide 1.109 and mul:tiplied by 10° to convert pCi'l to

ad o) o : : -~
puCi~+ and listed 1in Table

The following eauation for i) IN taken from NUREG 0133:

r
P(i)IN

‘'yr per uCi

unit conversion,

rate of the child

the maximun
factor for
ith radionucli
total body

the select

The age group nsidered is the child group. _
The child’s sathing rate is taken as 3700 m-
from Table E-5 of Regulatory Guide 1.109. The
inhalation dose factors for the child, DFAj are
presented in Tatl 9 of Requlat

in units of mrem 4

i

11
ory Guide 1.109,

a

Resolutio

ODCM




The Pj value for tritium is:

(Inhalation) = 3.7 x 109 DFA;

GASEOUS EFFLUENT DUSES

- Compliance with 10 CFR 50 Appendix I

3.3.1 NOBLE GASES

Specification 3.11.2.2 requires that the air dose due to noble
gases released in gaseous effluents to areas at and beyond the
site boundary shall be limited to the following:

a. During any calendar quarter, to < 5 mrad for gamma
radiation and < 10 mrad for beta radiation;

b. During any calendar year, to < 10 mrad for gamma
radiation and < 20 mrad for beta radiation.
To show compliance with this specification, the dose calculations
for the actual releases of radioactive noble gases in gaseous
effluent will be consistent with the methodology provided in

Reg. wuide 1.109, Rev. 1. The followina dose calculations will
be performed:

a. Durina any calendar quarter:

For gamma radiation:

For beta radiation;

D

" :

Daring any calendar vyear:
For gamma radiation:
D= 3,17 E-8 111 Mj : ] 10 mrad.

For beta radiation:

3.17 -8 & Ny [(X/ ;] < 20 mrad

ODCM




The inverse

0S¢ -Or to gamma emissions for
tifi~d noble gas radionuclide, in mrad/yr
3 o g "

) .1-2 (Reg. Guide 1.109,

The air d
each iden
per uCi/m
Table B-1,
The air dose factor due to be emissions for
each identified noble gyas radionuclide, in
mrad/year per,ufifT3 from T: e A.1-2

Guide 1.109, Table B-1, Co

2.2 E-6 sec¢/m?., e highest calc

annual averag sl ative concentration

area at the unrest ted area boundary

current X/Q.

The release of nc radionuclides,
“i°, in gaseous effluents, in uCi. Releases
shall be cumulative ar the calendar quarter

year as

An average monthly ailr dose sc sho d b setup to ensure section
3.11.2.2 of Wolf Creek Technical Specifications are not exceeded. The
average monthly air dose sho

a. For gamma radiation < 1.6 mrad/mo.
For beta radiation < 3.3 mrad/mo.

If the monthly average air dose for: (a) 1S , : it shoul
be noted that if the release is continued - the (or higher)
frequencies or activities, Section 3.,11.2.2 Wolf Creek
Technical Specifications will be exceeded.

b. F gamma radiation < 0.8 mrad/mo.
bet:z

For b a radiation < 1.6 mrad

If the monthly average air dose for: (b) is exceeded, it shou
be noted that if the release is continued at the same '
frequencies or activities, Section 3.11.2.2 B of Wolf
Technical Specifications will be exceeded.

If any of the above monthly average air doses are exceeded,
evaluation of the causes of the high air dose should be performed
and steps should be taken to reduce the activity or frequency
(e.g. delay the release of a Waste Gas Decay Tank) of the release.

01-31-84




3:3.2 RADIOIODINES, PARTICULATES, AND OTHER RADIONUCLIDES

Specification 3.11.2.3 requires that the dose t

from iodine-131 and 133, tritium, and =211 radioec

particulate form with half-lives greater than 8 days in gaseous
effluents released to areas at and beyond the sit oundary shall
be limited to the following:

a. During any calendar quarter to < 7.5 mremto any organ; and

b. During any calendar year to < 15 mremto any organ.

To show compliance with this specification, the dose cal

for the actual releases of the subject materials are cornsi

with the methodclogy provided in Regulation Guide 1.109,

l. The following dose calculation will be performed:
D (mrem) 3.17E-8 [ Ri (WQji)]

Z

(mrem) 3.17E-8 i Ry

wnhere:
inverse of the number of seconds

The release of radioiodines, radioactive
materials in particulate form and radionuclides
other than noble gases in gaseous effluents, i’
in uCi, Releases shall be cumulative over the
calendar quarter or year as appropriate. {he

Qj value shall be determined as the product of
the flow rate through the release point and grab
samples of the effluent analyzed in accordance
wit~ Radiological Effluent Technical Specifica-
tion 3,11.,2.1.

’

The annual average dispersion parameter for

estimating the dose to an individual at the
controlling location.

(X/0), 2.2 x 106 ?wc"m3, or current X/Q
for the inhalation pathway.

. -2 ’ .
(D/Q;, 1.8 E-8 m™4, for the food and
ground plane pathways.

The dose factor for es identified radionuclide,
‘i", in mrem/yr per uCi/m°?, See Table A.5-2
through Table A.5-5.




where:

Inhalation Pathway Factor,

-
| / ’ / sk Feun 3y
P.!X/QI = K (RP}a( (mrem/yr per uCi/m-)

a constant of unit conversion, 10°pCi/uCi.

The breathing rate of the receptor of age
group (a), in m3/vr.

breathing rates (BR)a for the various age groups
tabulated below, as given in Regulatory Guide
Table E-5.
BREATHING RATE (
1400
3700
8000

Adult 8000

The maximum organ inhalatio

factor for the receptor age group (a)
for the i th radionuclide, in mrem/pCi.

The total body is considered as an oraan
in the selection of (DFAj)a. See Tables
A.2-1, A.2-2, A.2-3, & A.2-4, From Regula-
tory Guide 1.109, Tables E-7, E-8, E-9, and
E~-10.

Ground Plane Pathway Factor, R |u, Q]

.

~ — ; y 3
Rb(D/O} = K'K" (SF) DFG, [(l-e lt)/ Xij(mz * mrem/yr pe /Lle,

1 L]
where:
A ~r ok an ,~f ' . - S - TN j(\ R / -
A constant O Inlt conversion, pul/uCl,

A constant of unit conversion, 8760 hr/vear.

The decay constant for the 1 th radionuclide,
sec~l,

The exposure time, 4.73 E8 sec (15 years).

01-31-84




The ground plane dose conversion factor for
ith radionuclide (mrem/hr per pCi/mz). See
Table A.2-5. (Regulatory Guide 1.109, Table
E-6) .

The shielding factor (dimensionless), 0.7 (Reg.
Guide 1.109)

Grass-Cow-Milk Pathway Factor, R?[D/O]
i

’ ) A t
RC{D/o} = K (95%) Fm(r) (DFLj)a ( “/yp) (e 1%e )
1 1 W

( ¢ 4" / 1 /sec)
m<-mrem/yr per ulCli/sec)

= A constant of unit conversion, 109 pCi/uCi.

The cow’s consumption rate, in Kg/day (wet
weight) , 50 kg/day. (Reg. Guide 1.109, Table
E-3).

The receptor’'s milk consumption rate for age
(a), in liters/yr. (Rev. Guide 1.109, Table
E-5S)

Infant = 330 1/yr
Child = 330 1/yr
Teen = 400 1/yr
Adult = 310 1/yr

The agricultural productivity by unit area of
pasture feed grass, in kg/mz, 0.7 kg/m2. (Reg.
Guide 1.109, Table E-15)

The stable element transfer coefficients, in
days/liter, See Table A.23-5. (Reg. Guide 1.109,
Table E-1)

Fraction of deposited activity retained on cow’
feed grass, r=1 for radioiodine and r= 0.2 for
particulates. (Reg. Guide 1.109, Table E-15).

The maximum organ ingestion dose factor

for the i th radionuclide for the receptor in
age group ‘a’, in mrem/pCi. See Tables A.3-1,
A.3-2, A.3-3, and A.3-4. (Reg. Guide 1,109,
Table E-11, E-12 E-13, and E-14)
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he decay constant for the ith radionuclide,
in sec —4

The decay constant for removal of activity on
leaf and plant surfaces by weathering, 5.73 E-7
sec™! (corresponding to a 14 day hali-life).

he time from pas ‘e to cow, to
1lk, tor, 1n sec,
ys J« Guide 1.109,

The fraction of the year that the cow is on past
and the fraction of the cow feed that is pasture

grass 1s assumed to be 1.0, which is the most
restrictive case.

The concentration of tritium in milk is bas

e
concentration rather than the deposition. T
is based on (X/Q),

R® [x/0]
1

>d on the airborne
herefore, the R.
1

- J

PmOpUap (DFLj)

a constant of unit conversion,

Absolute humidity of the atmosphere,
(Reg. Guide 1.109).

The fraction of total feed that is water.
0133)

The ratio of the specific activity of the feed
grass water to the atmospheric water. (NUREG
0133)

Grass-Cow-Meat

M
R [D/0Q] =
1




The stable element trarsfer > € LCi ts in
days/kg, Table A.3-5. (Reqg. 1ide 1,109, Table
E-1).

The r
)

ceptor n consumption rate for age
(2) , 1n kg/yr. x Guide 1.109, Table E-5)
Infant
Child
Teen
Adult = 110

= The transport time from pasture to receptor,

in sec., 1.73 E6 (20 days) (Reg Guide 1.109,
Table E-15).

The concentration of tritium in meat is based on its airborne
concentration rather than the deposition. Therefore, the RM is
based on (X/0): 1

= R'K"’

where:

All terms defined above,

; - \% ,
Vegetation Pathway Factor, R [D/Q]
i

Man 1i¢
and st
harves

5 considered to consume two types of vegetation (fresh
-ored) that differs only in the time period between
t and consumption, therefore:




The consumption rate of fresh leafy
vegetation by the receptor in age group (a),
in kg/yr. (Reg Guide 1.109, Table E-5).

Infant = kg/yr

Child kg/yr

Teen = 2 kg/yr

Adult = 64 kg/yr
The consumption rate of stored
vegetation by the receptor in age group (a),
Kg/yr. (Reg Guide 1.109, Table E-5).

Infant 0 kg/yr
Child 520 kg/vyr
Teen = 630 kc/yr
Adult = 520 kg/yr.

The fraction of the annual intake of fresh
leafy vegetation grown locally. (default =
(Reg. Guide 1.109).
fraction of the annual intake of stored
etation grown locally. (default = 0.7
Guide 1.109).

r
6

he average time between harvest of leafy
vegetation and its consumption, in seconds
E4 secs (1 day). Reg. Guide 1.109).

The average time between harvest of stored
vegetation and its consumption, in seconds,
5.18 E6 secs (60 days) (Reg. Guide 1.109,
Table E-15).

Yo The vegetation area density, 2.0 kg/m-.
(Reg. Guide 1.109, Table E-15),

All other factors previously defined.

The concentration of tritium in vegetation is based on the air-
borne concentration rather than the deposition. Therefore, the
RV is based on (X/0) : '
l »

R\i’[x,foj = K" K"" [Ug fy

‘ (DFLi) 5 [0.75 (0.5/H)]
(mrem/yr per/hﬁi/m3)
where:

11 terms defined previously. All valu indicated are
default values from Reg. Guide 1.109, Rev. 1.
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An average monthly douse scheiule should be setup to ensure
Section 3.11.2.3 of Wolf Creek vechnical Specifications are not

exceeded. The averages monthly dose due to radioiodines, particu

lates, and other radionuclides which are included in this section

should be as follows:

[f the monthly average dose for (1) is 2xceeded, it should be
noted that if the release is continued at the same (or higlier)
frequencies or activities the quarterly limit of Specification

3.11.2.3 A will be exceeded.
b, <«

If the monthly average dose for (b) is exceeded, it should
noted that if the release is continue t the same (or hiaher

W
frequencies or activities the yearly limit of Specification
3.11.2.3 B will be exceeded.

J

If any of the above monthly doses are exceeded, evaluation of

A
the causes should be performed and steps taken o reduce the

activity or frequency of the Realease

3.4 CALIBRATION OF GASEOUS EFFLUENT MONITORS

The following monitors are asociated with gaseous releases

Monitor ID Monitor Description Monitor Type

O-CT-RE-21A Plant Unit Vent Particulate, Iodine

O-GH~-RE-10A Radwaste Building Eff Particul ate Iod
O0~-GT-RE-21B : i Vent Wide Ran
0-GH-RE-10

O-GT-RE~-2

0-GT-RE~-




PARTICULATE DET:ICTOR CALIBRATION

Beta particulate is monitored by a 50 mm diamter by 0.25 mm
thick plastic scintillator optically coupled to a 50 mm
diameter photomultiplier tube. This detector shall be
calibrated over its range of energy and rate capabilities.

For energy range calibration four sources shall be used.
Each source consists of a 35 mm diameter filter paper
impregnated with a beta emitting radionuclide. Tha
radionuclides used should be T¢-99, Cs-137, Cl1-36,

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 represents

the detectors response characteristics over the range of
peta energies observed. The efficiency for setpoint
calculations shall be based on the efficiency of the

~

detector for Cs-137.

The d ctor shall be calibrated for its rate capabilities
F 1

using a ter paper impregnated with stand activities
of Cs-~137. Increasing amounts of a standard Cs-137
solution shall be impregnated on a filter paper. The
counts per minute for each Cs-137 standard shall be
recorded and the data plotted on a graph ot counts per
minute versus activity. At least three sources covering
approximately 1/4, 1/2, and 3/4 of full scale shall be
checked. Immediately following monitor calibration the
0.05 uCi Cl1-36 checksource shall be actuated. The
counts per minute produced by the checksource shall be
logged.

IODINE DETECTOR CALIBRATION

Iodine gas i onit ad by absorbing the gas on a
charcoal fi > amen The charccal filter is viewed

by an NaI(Tl) i ral line gamma scintillator assembly.

Because of its short half life and
handling gaseocus iodine, barium sourc
for calibration. The photo peaks of
follows:
A. Ba-133: 356 KeV gamma 1is 0.69 efficient/disinteqration

B. I-131: 264 KeV gamma is 0.82 efficient/disintegration

31 01-31-84




Therefore, each iodine disintegration will produce
0.82/0.69 x barium disintcgrations. Assuming that th
detector efficiency for 356 KeV is the same as for the

364 KeV, the sensitivity for I-131 equals 1.19 x Ba-133
(counts/min) /uCi. The standard sources shall be construc-
ted by impregnating a standard Ba-133 solution into the
charcoal filter element. The geometry shall simulate

the iodine retention on the first surface of the charcoal.
Sources 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 described above. The adjusted

counts per minute shall be plotted on a gqraph Oof counts
per minute versus activity. Immediately following
calibration the checksource shall be actuated. The

counts per minute proudced by the Ba-133 checksource

shall be logqed.

GAS DETECTOR CALIBRATION

The gas detectors assocliated with monitors O-GT-RE-22&33,
O-GT-RE-31&32 and the low-range detectors of monitors
O-GT-RE-21E

identical to the particulate detector. The mid-range
and high-range of monitors O-GT-RE-21B and
O-GH-RE-10B are cadmium telluride, solid state sensors.,

vy ™ T AN

H I AN - - - 1 e 3~ &~
8 and U-Uli-RE-1UD are a pia i 4

o~ s 11
ol AN G AliCidd (L, 4

Sources for all gas detectors shall be produced by
evacuating the sample chamber with & vacuum pump. The
sample chamber then shall be backfilled to the desired
pressure with a source of standard Xe-133. The source
is then counted and the counts per ninute recorded. A
graph of counts per minute versus concentration shall be
produced from the data. Sources sihall be prepared to
cover approximately 1/4, 1/2, and 3/4 of {ull scale for
the detectors associated with monitors O-GT-RE-22&33,
O-GT~-RE-31&32 and the low-range detectors of monitors
O0-GT-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 from the mid-range calibration. Immediately
following calibration of a gas detector, the checksource
shall be actuated. The counts per minute produced by
the checksource shall be logged.




4.0 RADIOLOGICAL ENVIRONMENTAL MONIT""ING PROGRAM

Table 4.1 gives specific Radiological Envirunmental sampling
pathways, locations and frequencies corresponding to Table 3.12-1
of Wolf Creek Technical Specifications. Maps showing these
locations in relation to the Wolf Creek site are shown in Figures
4-1, 4-2 and 4-3; Table 4-2 lists distances and directions from
the site to the sampling locations.

4.1 INTERLABORATORY COMPARISON PROGRAM

Analysis of KG&E Radiological Environmental samples is presently
performed by Teledyne Isot~pes, which takes part in the EPA
Laboratory Intercomparison Program. Results of intercomparisons
are then provided to KG&F in revisions to Teledyne’s '
Control Manual (IWL-0032-361) which is maintained at

offices.
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RADIOLOGICAL ENVIRONME

Number
Pathway and
Sample Sample Locations_

Samples
Exposure
and/or

1. AIRBORNE

Five locations,
station numbers 2,
3, 31, 37 and 40
(control) Figure

Radioiodine and
Particulates

4.1.

DIRECT PADIATION 38 TLD locations
5-mile radius of site
(station numbers 1-38
on Fiqure 4.1) and
two offsite locations
(stations 39 and 40);

TLD dosimeters at

location.

two

each

within

NTAL MONITORING PROGRAM

Sampling and
Collection Frequency
—— — ——— NS

Continuous
of sampler
collection as
by dust loading
weekly.

operation

with sample
required
but at

Quarterly at each

location

Sheet 1 of 3

and Freguency

'i‘y De

of Analyﬁis

Radioiodine canister.
Analyze weekly for
I-131.

Analyze for gross beta
radioactivity not less
than 24 hours following
filter change. Perform
gamma isotopic analysis
on each sample when gross
beta activity is greater
than 10 times the yearly
mean of control samples.
Perform gamma isotopic
analysis on composite
(by location) once per
quarter.

Gamma dose guarterly.

>
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TABLE 4.2

SAMPLING LOCATION NUMBERS, DISTANCES (miles) AND DIRECTIONS

TLD and A ir Particulate

Location Distance/ Location Distance/ Location Distance Location Distance
Number Direction _Number Direction Number Direction Number Direction

1.4/N 11 1.6/E 21 3.8/€ 31 3.C/WNW
2.7/N 12 1.8/ESE 22 4.1/S5W 32 2.8/WNW
3.0/NNE 13 1.5/SE 23 4.5/SW 33 4.1/WNW
3.7/NNE 14 2.6/SE 24 4.1/WSW 34 4.0/NW
4.0/NE 15 4.3 3.6/W 35 4.6/NNW
4.4/ENE 16 te2/E 26 2.6/WSW 26 4.2/N
1.9/NE 17 _ /SE 27 2.1/5W0 37 2.1/NNW
l1.6/NNE 18 2.8/SSE 28 2.8/SW 38 1.2/NW
2.0/ENE 19 29 )« 6/ 58 39 13.0/N
2.4/ENE 20 30 2.2/W 40 15.0/WNW

AU d WN

-l

8
9
0

Groundwater

B-12 2.2/NE

Milk and Food Products
A-1 1
B-8 4

C-11 5

N o >/ ESI / 2.2/NNW
NNE /SE 'NW £ 15.0/WNW
«2/NE - 2 'WNW 15.0/WNW

N

/
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5.0 40 CFR 190 DOSE EVALUATION

This section demonstrates compliance with Surveillance Requirem
4,11.4.1 and 4.11.4.2 of the Wclf Creek Generating Station Tec!
Specifications. Specifically, the annual (calendar year) dose
dose commitment to any Member of the Public due to release of
radioactivity and to radiation from uranium fuel cycle sources
shall be limited to less than or equal to 25 mrems to the whole
body or any organ, except the thyroid, which shall be limited to
less than or egqual to 75 mrems.

Dose evaluations to demonstrate compliance w.th Technical Specifica-
tion 3.11.4 only need to be performed if the release of radioactive
materials in liguid or gaseous effluents exceed twice the limits

of Technical Specification 3.11.1.2a, 3.11.1.2b, 3.11.2.2a,
3.11.2.2b, 3.11.2.3a, or 3.11.2.3b. Otherwise, no further evalua-
tion is required.

For the evaluation of doses to an individual from liguid releases

2C Sy

the method described in Section 2.0 will be used. For the evalua-

tion of doses to an individual from gaseous releases, the methods
described in Section 3.0 will be used.

Cumulative cdose contributions from direct radiatior m the
reactor unit and from radwaste storace tanks shall . determined
utilizlig the results of routine plant perimeter surveys, TLD data
or a combination of both, when necessary.

ODCM 01-31-E4
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APPENDIX A

Dose Conversion Factor Tables
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T & A.l1-1*

BIOACCUMULATION FACTORS TO BE USED IN
THE ABSENCE Of SITE-SPECIFIC DATA
(pCi/kg per pCi/liter)

FRESHWATER
ELEMENT FISH
H 9.0E-01
C 4.6E 03
Na 1.0E 02
P 1.0E 05
Cr 2.0E 02
Mn 4.0E 02
Fe 1.0E 02
Co 5.0E 01
Ni 1.0E 02
Cu 5.0E 01
Zn 2.0E 03
Br 4.2E 02
Rb 2.0E 03
Sr 3.0E 01
; 2.5E 01
Zr 3.3E 00
Nb 3.0E 04
Mo 1.0E N1
Tc 1.5E 01
Ru 1.0E 01
Rh 1.0E 01
Te 4,0E 02
I 1.5E 01
Cs 2.0E 03
Ba 4.0E 00
La 2.5E 01
Ce 1.0E 00
Pr 2.5E 01
Nd 2.58 01
W 1.2E 03
Np 1.0E 01

*Taken from Regulatory Guide 1.109 (Rev. 1).
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TABLE A.1-2

DOSE FACTORS FOR NOBLE GASES AND DAUGHTERS*

Total Body Gamma Air Beta Air
Dose Factor Skin Dose Factor Dose Factor Dose Factor
Kj Li Mj Nj

Radionuclide  (mrem/yr per uCi/m3) (mrem/yr per aCi/m3) (mrad/yr per 4Ci/m3)  (mrad/yr per 4Ci/m3)
Kr-83m 7.56E-02%* S 1.93E+01 2.88F+02
Kr-85m 1.17E+02 1.46E+03 1.23E+03 1.97E+03
Kr-85 1.61E+01 1.34E+03 1.72E+01 1.95E+03
Kr-87 5.92E+03 9.73E+03 € 17E+03 1.03E+04
Kr-88 1.47E+04 2.37E+03 1.52E+04 2.93E+03
Kr-89 1.66E+04 1.01E+04 1.73E+04 1.06E+04
Kr-90 1.56E+04 7.29E+03 1.63E+04 7.83E+03
Xe=131m 9.15E+01 4.76E+02 1.56E+02 1.11E+03
Xe-133m 2.51E+02 9.94E+02 3.27E+02 1.48F+03
Xe-133 2.94E+02 3.66E+02 3.53E+02 1.05E+03
Xe—-135m 3.12E+03 7.11E+02 3.365+03 7.39E+02
Xe-135 1.81E+03 1.86E+03 1.92E+03 2.46E+03
Xe-137 1.42E+03 1.22E+04 1.51E+03 1.27E+04
Xe-138 8.83E+03 4.132+03 9.21E+03 4.75E+03
Ar-41 8.84E+03 2.69E+03 9.30E+03 3.28E+03

~* Based on Regul atory Guide 1.109 (Rev. 1).

**7 . 56E-02 = 7.56 x 10 —2




TABLE A.2-1*

INHALATION DOSE FACTORS FOR ADULTS

(MREM PER PCI INHALED)

NUCLIDE BONE LIVER T BODY THYROID KIDNEY LUNG GI-LLI
.3 NO DATA  1,58E-07 1.58E-07 1.58E-07 1.58E-07 1.58E-07 1.58E-07
Cc 14 2.27E-06 4.26E-07 4.26E-07 4.26E-07 4.26E-07 4.26E-07 4.26E-07
NA 24 1.286-06 1.28E-06 1.28E-06 1.28E-06 1.28E~06 1.28E-06 1.28E-06
P 32 1.65E-04 9.64E-06 6.26E-06 NO DATA NO DATA NO DATA 1.08E-05
CR 51 NO DATA NO DATA 1.25E-08 7.44E-09 2.85E-09 1.80E-06 4.15E-07
MN 54 NO DATA  4.95E-06 7.87E-07 NO DATA 1.23E-06 1.75E-04 9.67E~06
MN 56 NO DATA 1.55BE-10 2.29E-11 NO DATA 1.63E-10 1.18E-06 2.53E-06
FE 55 3.07E-06 2.12E-06 4.93E-07 NO DATA NO DATA 9.01E-06 7.54E-07
FE 59 1.47E-06 3.47E-06 1.32E-06 NO DATA NO DATA 1.27E-04  2.35E-05
CO 58 NO DATA  1.98E-07 2.59E-07 NO DATA NO DATA 1.16E-04 1.33E-05
CO 60 NO DATA  1.44E-06 1.85E-06 NO DATA NO DATA 7.46E-04  3.56E-05
NI 63 5.40E-05 3.93E-06 1.81E-06 NO DATA NO DATA 2.23E-05 1.67E-06
NI 65 1.92E-10 2.62E-11 1.14E~11 NO DATA NO DATA 7.00E-07 1.54E-06
CU 64 NO DATA 1.83E-10 7.69E-11 NO DATA 5.78E~10 8.48E-07 6.12E-06
ZN 65 4.05E-06 1.29E-05 5.82E-06 NO DATA 8.62E-06 1.08E-04 6.68E-06
ZN 69 4.23E-12 8.14E-12 S5.65E-13 NO DATA 5.27E~12 1.15E-07 2.04E-09
BR 83 NO DATA NO DATA 3.01E-08 NO DATA NO DATA NO DATA 2.90E-08
R 84 NO DATA NO DATA 3.91E-08 NO DATA NO DATA NO DATA 2.05E~-13
ER 85 NO DATA  NO DATA 1.60E-09 NO DATA NO DATA NO DATA LT E-24
PB 86 NO DATA 1.69E-05 7.37E-06 NO DATA NO DATA NO DATA 2.08E-06
Rb 88 NO DATA 4.84E-08 2.41E-08 NO DATA NO DATA NO DATA 4.18E-19
® 89 NO DATA 3,20E-08 2.12E-08 NO DATA NO DATH NO DATZ 1.16E-21
SR 89 3.80E-05 NO DATA 1.09E-06 NO DATA NO DATA 1.75e-04 4.37E-05
SR <C 1.24E-02 NO DATA 7.62E-04 NO DATA NO DATA 1.20E-03 9.02E-05
SR 91 7.74E-09 NO DATA 3.13E-10 NO DATA NO DATA 4,56E-06 2.39E-05
SR 92 8.43E-10 NO DATA 3.64E~11 NO DATA NO DATA 2,06E-06 5.38E-06
Y 9 2.61E-07 NO DATA 7.01E-09 NO DATA NO DATA 2.12E-05 6.32E-05
Y 9IM 3.26E-11 NO DATA 1.27E-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 4.81E-05
Y 92 1.29E-09 NO DATA 3.77E~-11 NO DATA NO DATA 1.96E-06 9.19E-06

*Taken fram Regulatory Guide 1.109 (Rev. 1)
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TABLE A.2-1 (cont’d)

INHALATION DOSE FACTORS FOR ADULTS
(MREM PER PCI INHALED)

NUCLIDE BONE LIVER T BODY THYROID KIDNEY LUNG GI-LLI

Y 93 1.18E-08 NO DATA 3.26E-10 NO DATA NO DATA 6.06E-06 5.27E-05
ZR 95 1.34E-05 4.30E-06 2.91E-06 NO DATA 6.77E-06 2.21E-04 1.88E-05
ZR 97 1.21E-08 2.45E-09 1.13E-09 NO DATA 3.71E-09 9.84E-06 6.54E-05
NB 95 1.76E-06 9.77E-07 5.26E-07 NO DATA 9.67E-07 6.31E-05 1.30E-05
MO 99 NO DATA 1.51E-08 2.87E-09 NO DATA 3.64E-08 1.14E-05 3.10E-05
TC 99M 1.29E-13 3.64E-13 4.63E-12 NO DATA 5.52E-12 9.55E-08 5.20E-07
TC 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 6.31E-05 1.38E-05
RU 105 9.88E-11 NO DATA 3.89E-11 NO DATA 1.27e-10 1.37E-06 6.02E-06
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 3.78E-05
TE 125M 4.27E-07 1.98E-07 5.84E-08 1.31E-07 1.55E-06 3.92E-05 8.83E-06
TE 127M 1.58E-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 1294 1.22E-06 5.84E-07 1.98E-07 4.30E-07 4.57E-06 1.45E-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 1.39E-12 7.44E-13 4.49E-13 1.17B-12 5.46E-12 1.74E-07 2.30E-09
TE 132 3.25E-08 2.69E-08 2.02E-08 2.37E-08 1.82E-07 3.60E-05 6.37E-05
I 130 5.72E-07 1.68E-06 6.60E-07 1.42E-04 2.61E-06 NO DATA 9.61E-05
I 131 3.15E-06 4.47E-06 2.56E-06 1.49E-03 7.66E-06 NO 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 1.08E-06 1.85E-06 5.65E-07 2.69E-04 3.23E-06 NO DATA 1.11E-06
I 134 8.05E-08 2.16E-07 7.69E-08 3.73E-06 3.44E-07 NO DATA 1.26E-10
I 135 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
Cs 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 2.78E-05 9.40E-06 1.05E-06
Cs 138 4.14E-08 7.76E-08 4.05E-08 NO DATA 6.00E-08 6.07E-09 2.33E-13
BA 139 1.17E-10 8.32E-14 3.42E-12 NO DATA 7.78E~14 4.70E-07 1.12F 07
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TABLE A.2-1 (cont’d)

INHALATION DOSE FACTORS FOR ADULTS
(MREM PEKR PCI INHALED)

NUCLIDE BONE LIVER T BODY THYROID KIDNEY LUNG GI-LLI

BA 140 4.88E~-06 6.13E-09 3.21E-07 10 DATA 2.09E-09 1.59E-04 2,73E-05
BA 141 1.25E~11 9.41E-15 4.20E-13 NC DATA 8.75E-15 2.42E-07 1.45E-17
BA 142 3.29E-12 3.38E-15 2.07E-13 NO DATA 2.86E-15 1.49E-07 1.96E-26
LA 140 4.30E-08 2.17E-08 5.73E-09 NO DATA NO DATA 1.70E-05 5.73E-05
LA 142 8.54E~11 3.88E-11 9.65E-12 NO DA™A NO DATA 7.91E-07 2.64E-07
CE 141 2.49E-06 1.69E-06 1.91E-07 NO DA1A 7.83E-07 4.52E-05 1.50E-05
CE 143 2.33E-08 1.72E-08 1.91E-09 NO DATA 7.60E-09 9.97E-06 2.83E-05
CE 144 4.298-04 1.79E-04 2.30E-05 NO DATA 1.06E-C4 9.72E-04 1.02E-04
PR 143 1.17E-06 4.69E-07 5.80E-08 NO DATA 2,70E-07 3.51E-05 2,50E-05
PR 144 3.76E-12 1.56E-12 1.91E-13 NO DATA 8.81E-13 1.27E-07 2.69E-18
ND 147 6.59E-07 7.62E-07 4.56E-08 NO DATA 4.45E-07 2.76E-05 2.16E-05
w 187 1.06E-09 8.85E-10 3.10E-10 NO DATA NO DATA 3.63E-06 1.94E-05
NP 239 2.87E-08 2.82E-09 1.55E-09 NO DATA 8.75E-09 4.70E-06 1.49E-05
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TABLE A.2-2*

INHALATION DOSE FACTORS FOR TEENAGER

(MREM PER PCI INHALED)

NUCLIDE BONE LIVER T BODY THYROID KIDNEY LUNG GI-LLI

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
NA 24 1.72E-06 1.72E-06 1.72E-06 1.72E-06 1.72E-06 1.72E-06 1.72E-06
P 32 2.368-04 1.37E-05 8.95E-06 NO DATA NO DATA NO DATA 1.16E-05
CR 51 NO DATA  NO DATA 1.69E-08 9.37E-09 3.84E-09 2.62E-06 3.7S5E-07
MN 54 NO DATA 6.39E-06 1.05E-06 NO DATA 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 7.18E-06
FE 55 4.18E-06 2.98E-06 6.93E-07 NO DATA NO DATA 1.55E-05 7.9SE-07
FE 59 1.998-06 4.62E-06 1.79E-06 NO DATA NO DATA 1.91E-04 2,23E-05
CO 58 NO DATA  2,59E-07 3.47E-07 NO DATA NO DATA 1.68E-04 1.19E-05
CO 60 NO DATA 1.89E-06 2.48E-06 NO DATA NO DATA 1.09e-03  3.24E-05
NI 63 7.25E-05 5.43E-06 2.47E-06 NO DATA NO DATA 3.84E-05 1.77E-06
NI 65 2.73E-10 3.66E-11 1.59E-11 NO DATA NO DATA 1.17e-06  4.59E-06
CU 64 NC DATA 2,.54E-10 1.06E-10 NO DATA 8.01E-10 1.39E-06 7.68E-06
ZN 65 4,82E-06 1.67E-05 7.80E-06 NO DATA 1.08E-05 1.55E-04 5.83E-06
ZN 69 6.04E-12 1.15E-11 8.07E-13 NO DATA 7.53E-12 1.98E-07 3.56E-08
BR 83 NO DATA NO DATA 4.30E-08 NO DATA NO DATA NO DATA LT E-24

BR 84 NO DATA NO DATA 5.41E-08 NO DATA NO DATA NO DATA LT E-24

BR 85 NO DATA NO DATA 2.29E-09 NO DATA NO DATA NO PATA LT E-24

RB 86 NO DATA 2.38E-05 1.05E-05 NO DATA NO DATA NO DATA 2.21E~-06
RB 88 NO DATA 6.82E-08 3.40E-08 NO DATA NO DATA NO DATA 3.65E~15
RB 89 NO DATA 4.40E-08 2.91E-08 NO DATA NO DATA NO DATA 4.22E-17
SR 89 5.43E-05 NO DATA 1.56E-06 NO DATA NO DATA 3.02E-04 4.64E-05
SR 90 1.35E~02 NO DATA 8.35E-04 NO DATA NO DATA 2,06E-03 9.56E-05
SR ¢1 1.10E-08 NO DATA 4,39E-10 NO DATA NO DATA 7.59E-06  3.24E-05
SR 92 1.19E-09 NO DATA 5.08E-11 NO DATA NO DATA 3.43E-06 1.49E-05
Y 9 3.73E-07 NO DATA 1.00E-08 NO DATA NO DATA 3.66E-05 6.99E-05
Y 9IM 4.63E-11 NO DATA 1.77E-12 NO DATA NO DATA 4.00E-07 3.77E-09
Y 9 8.26E-05 NC DATA 2,21E-06 NO DATA NO DATA 3.67e-04 5.11E-05
Y 92 1.84E-09 NO DATA 5.36E-11 NO DATA NO DATA 3.35E-06 2.06E-05

*Taken from Regulatory Guide 1.109 (Rev. 1)
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INHAILATION DOSE FACTORS FOR TEENAGERS

TABLE A.2-2 (cont’d)

(MREM PER PCT INHALED)

NUCLIDE BONE LIVER T BODY THYROID KIDNEY LUNG GI-LLI

Y 93 1.69E-08 NO DATA 4.65E-10 NO DATA NO DATA 1.04E-05 7.24E-05
ZR 95 1.82E-05 5.73E-06 3.94E-06 NO DATA 8.42E-06 3.36E-04 1.86E-05
ZR 97 1.72E-08 3.40E-09 1.57E-09 NO DATA 5.15e-09 1.62E-05 7.88E-05
NB 95 2.32E-06 1.29E-06 7.08E-07 NO DATA 1.25E-06 9.39E-05 1.21E-05
MO 99 NO DATA 2.11E-08 4.03E-09 NO DATA 5.14E-08 1.92E-05 3.36E-05
TC 99M 1.73E~13 4.83E-13 6.24E-12 NO DATA 7.20E-12 1.44E-07 7.66E-07
TC 101 7.40E-15 1.05E~-14 1.03E-13 NO DATA 1.90E-13 8.34E-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 NO DATA 5.42E-11 NO DATA 1.76E-10 2.27E-06 1.13E-05
RU 106 1.73E-05 NO DATA 1.55E-06 NO DATA 2,38E-05 2.01E-03 1.20E-C4
AG 110M 1.73E-06 1.64E-06 9.99E-U7 NO DATA 3.13E-06 8.44E-04 3.41E-05
TE 125¢% 6.10E-07 2.80E-07 8.34E-08 1.75E-07 NO DATA 6.70E-05 9.38E-06
TE 127  2.25E-06 1.02E-06 2.73E-07 5.48E-07 8.17E-06 2.07E-04 1.99E-05
TE 127 2.51E-10 1.14E-10 5.52E-11 1.77E~-10 9.10E-10 1.40E-06 1.01E~05
TE 129 1.74E-06 8.23E~07 2.81E-07 5.72E-07 6.49E-06 2.47E-04 5.06E-05
TE 129 8.87E-12 4.22E-12 2.20E-12 6.48E-12 3.32E-11 4.12E-07 2.02E-07
TE 131M 1.23E-08 7.51F-09 5.03E-09 9.06E-09 5.49E-08 2.97E-05 7.76E-05
TE 131 1.97E-12 1.042-12 6.30E-13 1,55E-12 7.72E-12 2.92E-07 1.89E-09
TE 132 4.50E-08 3.63E-08 2.74E-08 3.07E-08 2.44E-07 5.61B-05 5.79E-05
I 130 7.80E-07 2.24E-06 8.96E-07 1.86E-04 3.44E-06 NO DATA 1.14E-06
I 131 4.43BE-06 6.14E-06 3.30E-06 1.83E-03 1.05E-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
I 133 1.52E-06 2.56E-06 7.78E-07 3.65E-04 4.49E-06 NO DATA 1.29E-06
I 134 1.11E-07 2.90E-07 1.05E-07 4.94E-06 4.58E-07 NO DATA 2,55E-09
I 135 4.62E-07 1.18E-06 4.36E-07 7.76E-05 1.86E-06 NO DATA 8.69E-07
CsS 134 6.28E-05 1.41E-04 6.86E-05 NO DATA 4,69E-05 1.83E-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 1.06.-06
Cs 138 5.82E-08 1.07E-07 5.58E-08 NO DATA 8.28E-08 9.84E-09 3.38E-11
BA 139 1.67E-10 1.18E-13 4.87E-12 NO DATA 1.11e-13 8.08E-07 8.06E-07
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INHALATION DOSE FACTORS FOR TEENAGERS

TABLE A.2-2 (cont’d)

(MREM PER PCI INHALED)

NUCLIDE BONE LIVER T BODY THYROID KIDNEY LUNG GI-LLI

BA 140 6.84E-06 8.38E-09 4.40E-07 NO DATA 2.85eE-09 2.54E-04 2.86E-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 2.84E-13 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 2.68E-05 6.09E-05
LA 142 1.20E-10 5.31E-11 1.32E-11 NO DATA NO DATA 1.27e-06 1.50E-06
CE 141 3.55e-06 2.37E-06 2.71E-07 NO DATA 1.11E-06 7.67E-05 1.58E-05
CE 143 3.32E-08 2.42E-08 2.70E-09 NO DATA 1.08E-08 1.63E-05 3.19E-05
CE 144 6.11E-04 2.53E-04 3.28E-05 NO DATA 1.51E-04 1.67E~-03 1,08E-N4
PR 143 1.67E-06 6.64E-07 8.28E-08 NO DATA 3.86E-07 6.04E-05 2.67E-05
PR 144 5.37E~12 2.20E-12 2.72E-13 NO DATA 1.26E-12 2.19E-07 2.94E-14
ND 147 9.83E-07 1.07E-06 6.41E-08 NO DATA 6.28E-07 4.65E-05 2.28E-05
w 187 1.50E-09 1.22E-09 4.29E-10 NO DATA NO DATA 5.92E-06 2.21E-05
NP 239 4.23E-08 3.99E-09 2.21E-09 NO DATA 1.256-08 8.11E-06 1.65E-05
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TABLE A,2-3*

INHALATION DOSE FACTORS FOR (HILD

(MREM PER PCI INHALED)

NUCLIDE BONE LIVER T BODY THYROID KIS« LUNG GI-LLI

8 3 NO DATA  3,04E-07 3.04E-07 3.U4E-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 1.82E-06
NA 24 4.356-06 4.35E-06 4.35E-06 4.35E-06 4.35E-06 4.35E-06 4.35E-06
P 32 7.04E-04 3.09E-05 2.67E-05 NO DATA NO DATA NO DATA 1.14E-05
CR 51 NO DATA  NC DATA 4,17e-08 2,31E-08 6.57E~09 4.59E-06 2.93E-07
MN 54 NO DATA 1.16E-05 2.57E-06 NO DATA 2.71E-06 4.26E-04 6.19E-06
MN 56 NO DATA 4.48E-10 8.43E-11 NO DATA 4.52E-10 3.55E-06 3.33E-05
FE 55 1.28E-05 6.80E-06 2.10E-06 NO DATA WO DATA 3.00E-05 7.75E~07
FE 59 5.59E-06 9.04E-06 4.51E-06 NO DATA NO DATA 3.43E-04 1.91E-05
Q0 58 NO DATA 4.79E-07 8.55E-07 NO DATA NO DATA 2.99E-04 9.29E-06
CO 60 NO DATA 3.55E-06 6.12E-06 NO DATA NO DATA 1.91E-03 2.60E-05
NI 63 2.22E-04 1.25E-05 7.56E-06 NO DATA NO DATA 7.43E-05 1.71E-06
NI 65 8.06E-10 7.99E-11 4.44E-11 NO DATA NO DATA 2.,21E-06 2.27E-05
CU 64 NO DATA  5.39E-10 2.90E-10 NO DATA 1.63E-09 2.59E-06 9.92E-06
ZN 65 1.15E-05 3.06E-05 1.90E-05 NO DATA 1.93E-05 2.69E-04 4.41FE-06
ZN 69 1.81E-11 2.61E-11 2.41E-12 NO DATA 1.58E-11 3.84E-07 2.75E-06
BR 83 NO DATA NO DATA 1.28E-07 NO DATA NO DATA NO DATA LT E-24

BR 84 NO DATA  NO DATA 1.48E-07 NO DATA NO DATA NO DATA LT E-24

BR 85 NO DATA NO DATA 6.84E-09 NO DATA NO DATA NO DATA LT E-24

RB 86 NO DATA 5.36E-05 3.09E-05 NO DATA NO DATA NO DATA 2.16E-06
RB 88 NO DATA 1.52E-07 9.90E-08 NO DATA NC DATA NO DATA 4,.66E-09
RB 89 NO DATA 9.33E-08 7.83E-08 NO DATA NO DATA NO DATA 5.11E-10
SR 89 1.62E-04 NO DATA 4.66E-06 NO DATA NO DATA 5.83E-04 4.52E-05
SR 90 2.73E-02 NO DATA 1.74E-03 NO DATA NO DATA 3.99e-03 9.28E-05
SR 91 3.28E-08 NO DATA 1.24E-09 NO DATA NO DATA 1.44E-05 4.70E-05
SR 92 3.54E-09 NO DATA 1.42E-10 NO DATA NO DATA 6.49E-06 6.55E-05
Y 90 1.11E~-u6 NO DATA 2,99E-08 NO DATA NO DATA 7.07E-05 7.24E-05
Y 91M 1.37E-10 NO DATA 4.98E-12 NO DATA NO DATA 7.60E-07 4.64E-07
Y 91 2.47E-04 NO DATA 6.59E-06 NO DATA NO DATA 7.10E-04 4.97E-05
Y 92 5.50E~09 NO DATA 1.57E-10 NO DATA NO DATA 6.46E-06 6.46E-05

*Taken from Regulatory Guide 1.109 (Rev. 1)
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TABIZ. A.2--3 (cont’d)

INHALATION LJOSE FACTORS FOR CHILD
(MREM PER PCI INHALED)

NUCLIDE BONE LIVER T BODY THYROID KIDNEY LUNG GI-LLI

Y 93 5.04E-08 NO DATA 1.38E-09 NO DATA NO DATA 2.71E-05 1.05E-04
ZR 95 5.13E-05 1.13E-05 1.00E-05 NO DATA 1.61E-05 6.03e~04 1.65E-05
ZR 97 5.07E-08 7.34E-09 4.32E-09 NO DATA 1.05E-08 3.06E-05 9.49E-05
NB 95 6.35E-06 2.48E-06 1.77E~06 NO DATA 2.33E-06 1.66E-04 1.00E-05
MO 99 NO DATA 4.66E-08 1.15E-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 1.37e-11 2.57E-07 1.30E-06
TC 101 2.19E-14 2.30E-14 2.91E-13 NO DATA 3.92E-13 1.58E-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 3.68E-05 NO DATA 4,57E-06 NO DATA 4.97E-05 3.87E-)3 1.16E-04
AG 110M 4.56E-06 3.08E-06 2.47E-06 NO CATA 5.74E-06 1.48FE-03 2.71E-05
TE 125M 1.82E-06 6.29E-07 2.47E-07 5.20E-07 NO DATA 1.29:~04 9.13E-06
TE 127M 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
TE 129 5.19E-06 1.85E-06 8.22E-07 1.71E-06 1.36E-05 4.76E-04 4.91E-05
TE 129 2.64E-11 9.45E-12 6.44E-12 1.93E-11 6.94E-11 7.93E-07 6.89E~06
TE 131M 3.63E-08 1.60E-08 1.37E-08 2.,64E-08 1.08E-07 5.56E-05 8.32E-05
TE 131 5.87E-12 2.28E-12 1.78E-12 4.59E-12 1.59E-11 5.55E~07 3.60E-07
TE 132 1.30E-07 7.36E-08 7.12E-08 8.58E-08 4.79E-07 1.02E-04 3.72E-05
I 130 2.21E-06 4.43E-06 2,28E-06 4.99E-04 6.61E-06 NO DATA 1.38E-06
I 13 1.30E-05 1.30E-05 7.37E-06 4.39E-03 2.13E-05 NO DATA 7.68E-07
I 132 5.72E-07 1.10E-06 5.07E-07 5.23E-05 1.69E-06 NO DATA 8.65E-07
I 133 4.48E-06 5.49E-06 Z2.08E-06 1.04E-03 9.13E-06 NO DATA 1.48E-06
I 134 3.17E-CG7 5.84E-07 2.69E-07 1.37E-05 8.92E-07 NO DATA 2.58E-07
I 135 1.33E-06 2.36E-06 1.12E-06 2.14E-04 3.62E-06 NO DATA 1.20E-06
CsS 134 1.76E-04 2.74E-04 6.07E-05 NO DATA 8.93E-05 3.27E-05 1.04E-06
Cs 136 1.76E-05 4.62E-05 3.14E-05 NO DATA 2.58E-05 3.93E-06 1.13E-06
Cs 137 2.45E-04 2.23E-04 3.47E-05 NO DATA 7.63E-05 2.81E-05 9.78E-07
Cs 138 1.71E-07 2.27E-07 1.50E-07 NO DATA 1.68E-07 1.84E-08 7.29E-08
BA 139 4,98E-10 2.66E-13 1.45E-11 NO DATA 2.33E-13 1.56E-06 1.56E-05
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TABLE A.2-3 (cont’d)

INHALATION DOSE FACTORS FOR CHILD
(MREM PER PCI INHALED)

NUCLIDE BONE LIVER T BODY THYROID KIDNEY LUNG 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 5.298-11 2.95E-14 1.72E-12 NO DATA 2.56E-14 7.89E-07 7.44E-08
BA 142 1.35E-11 9.73E-15 7.54E-13 NO DATA 7.87E-15 4.44E-07 7.41E-10
40 1.74E-07 6.08E-08 2.04E-08 NO DATA NO DATA 4.94E-05 6.10E-05
Lt 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 NO DATA 2.31E-06 1.47E-04 1.53E-05
CE 143 9.89E-08 5.37E-08 7.77C-09 NO DATA 2.26E-08 3.12E-05  3.44E-05
CE 144 1.83E-03 5.72E-04 9.77E-05 NO DATA 3.17E-04 3.23E-03 1.05E-04
PR 143 4.99E-06 1.50E-06 2.47E~-07 NO DATA 8.11E-07 1.17E-04 2.63E-05
PR 144 1.61E-11 4.99eE-12 8.10E-13 NO DATA 2.64E-12 4.23E-07 5.32E-08
ND 147 2.92E-06 2.36E-06 1.84E-07 NO DATA 1.30E-06 8.87E-05 2.22E-05
W 187 4.41E-09 2.61E-09 1.17E-09 NO DATA NO DATA 1.11E-05 2.46E-05
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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TABLE A.2-4*

INHALATION DNOSE FACTORS FOR INFANT

(MREM PER PCI INHALED)

NUCLIDE BONE LIVER T BODY THYROID KIDNEY LUNG GI-LLI

w . NO DATA 4.62E-C7 4.62E-07 4.62E-07 4.62E-07 4.62E-07 4.62E-07
Cc 14 1.89e-05 3.79E-06 3.79E-06 3.79E-06 3.79E-06 3.79E-06 3.79E-06
NA 24 7.54E-06 7.54E-06 7.54E-06 7.54E-06 7.54E-06 7.54E-06 7.54E-06
B 1.456-03 8.03E-05 5.52E-05 NO DATA NO DATA NO DATA 1.15E-05
CR 51 NO DATA NO DATA 6.39E-08 4.11E-08 9.45E-09 9.17E-06 2.55E-07
MN 54 NO DATA 1.81E-05 3.56E-06 NO DATA 3.56E-06 7.14E-04 5.04E-06
MN 56 NO DATA 1.10E-09 1.58E-10 NO DATA 7.86E-10 8.95E-06 5.12E-05
FE 55 1.41E-05 8.39E-06 2.38E-06 NO DATA NO DATA 6.21E-05 7.82E-07
FE 59 9.69E-06 1.68E-05 6.77E-06 NO DATA NO DATA 7.25E-04 1.77E-05
CO 58 NO DATA 8.71E-07 1.30E-06 NO DATA NO DATA 5.55E-04 7.95E-06
CO 60 NO DATA 5.73E-"6 8.41E-06 NO DATA NO DATZ 3.22E-03 2.28E-05
NI 63 2.42E-04 1.46E-05 8.29E-06 NO DATA NO DATA 1.498-04 1.73E-06
NI 65 1.71E-09 2,03E-10 8.79E~-11 NO DATA NO DATA 5.80E-06 3.58E-05
CU 64 NO DATA  1.34E-09 5.53E-10 NO DATA 2.84E-09 6.64E-06 1.07E-05
ZN 65 1.38E-05 4.47E-05 2.22E-05 NO DATA 2.32E-05 4.62E-04 3.67E-05
ZN 69 3.85E-]1 6.91E-11 5.13E-12 NO DATA 2.87e~11 1.05E-06 9.44E-06
BR 83 NO DATA NO DATA 2.72E-07 NO DATA NO DATA NO DATA LT E-24

BR 84 NO DATA NO DATA 2.86E-07 NO DATA NO DATA NO DATA LT E-24

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

RB 86 NO DATA 1.26E-04 6.30E-05 NO DATA NO DATA NO DATA 2.17E-06
RB 88 NO DATA  3.98E-07 2.05E-07 NO DATA NO DATA NO DATA 2.42E-07
RB 89 NO DATA 2,29E-07 1.47E-07 NO DATA NO DATA NO DATA 4.87E-08
SR 89 2.84E-04 NO DATA 8.15E-06 NO DATA NO DATA 1.45E-03 4.57E-05
SR 90 2.92E-02 NO DATA 1.85E-03 NO DATA NO DATA 8.03E-03 9.36E-05
SR 91 6.83E-08 NO DATA 2.47E-09 NO DATA NO DATA 3.76E-05 5.24E-05
SR 92 7.50E-09 NO DATA 2.79E-10 NO DATA NO DATA 1.70E-05 1.00E-04
Y 9 2.35E-06 NO DATA 6.30E-08 NO DATA NO DATA 1.92E-04 7.43E-05
Y 9IM 2,91E-10 NO DATA 9.90E-12 NO DATA NO DATA 1.99e-06 1.€8E-06
Y 91 4.20E-04 NO DATA 1.12E-05 NO DATA NO DATA 1.75E-03 5.02E-05

*Taken from Regulatory Guide 1.109 (Rev. 1)
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TABLE A.2-1 (oont’d)

INHALATION DOSE FACTORS FOR INFANT
(MREM PER PCI I HALED)

NUCLIDE bONE LIVER T BCOY T.VRCID KIDNEY LUNG 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-05 1.45E-05 NO DATA 2.22E-05 1.25E-03 1.55E~05
ZR 97 1.07E-C7 1.83E-08 8.36E-09 NO D'TR 1.85E-08 7.88E-05 1.00E-04
NB 95 1.12E-05 4.59E-06 2.70E-06 NO DATA 3.378-06  3.42E-04 9.05E-06
MO 99 NO DATA 1.18E-07 2.31E-08 NO DATA 1.89E-07 9.63E-05 3.48E-05
TC 99M 9.98E-13 2.06E-12 2.66E-11 NO DATA 2,22E-11 5.79E-07 1.45E-06
TC 101 4.G5E-14 5.88E-14 5.80E-13 NO DATA 6.99E-13 4.17E-07 6.03E-07
RU 103 1.44E-06 NO DATA 4.85:-07 NO DATA 3.03E-06 3.94E-04 1.15E-05
RU 105 8.74E-10 NO DATA 2.93E-10 NO DATA 6.42E-10 1.12E-05 3.46E-05
RU 106 6.20E-CS NO DATA 7.77E-06 NO DATA 7.61E-05 8.26E-03 1.17E~04
AG 110M 7.13E-06 5.16E-06 3.57E-06 NO DATA 7.80E-06 2.62E-03 2.36E-05
TE 125M 3.40E-06 1.42E-06 4.70E-07 1.16E-06 NO DATA 3.19E-04 9.22E-06
TE 127M  1.19E-05 4.93E-06 1.48E-06 3.48E-06 2.68E-05 9.378-04 1,95E-05
TE 127 1.59E-09 6.81E-10 3.49E-10 1.32E-09 3.47E-09 7.398-06 1.74E-05
TE 1294 1.01E-05 4.35E-06 1.59E-06 3.91E-06 2.27E-05 1.20E-03 4.93E-05
TE 129 5.63E~-11 2.48E-11 1.34E-11 4.82B~11 1.25E-10 2,14E-06 1.88E-05
TE 131M 7.62E-08 2,93E-08 2.59E-08 6.38E-08 1.89E-07 1.42E-04 8.51E-05
TE 131 1.24E-11 5.87e-12 3.57E-12 1.13E-11 2.85E-11 1.47E-06 5.87E-06
TE 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
I 131 2.71E-05 3.17E-05 1.40E-05 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-05 4.00E-06 2.54E-03 1.60E-05 NO DATA 1.54E-06
I 134 6.58E-07 1.34E-06 4.75E-07 3.18E-05 1.49E-06 NO DATA 9.21E~-07
I 135 2,76E-06 5.43E-06 1.98E-06 4.97E-04 6.05E-06 NO DATA 1.31E-06
CS 134 2,83E-04 5.02E-04 5.32E-05 NO DATA 1.36E-04 5.69E-05 9.53E~07
CS 136 3.45E-05 9.61E-05 3.78E-05 NO DATA 4.03F-05 8.40E-06 1.02E-06
Cs 137 3.92E-04 4.37E-04 3.25E-05 NO DATA 1.23E~04 5.09e-05 9.53E-07
Cs 138 3.61E-07 5.58E-07 2.84E-07 NO DATA 2.93E-07 4.67E-08 6.26E-07
BA 139 1.06E-09 7.03E-13 3.07E-11 NO DATA 4.23B-13 4.25E-06  3.64E-05
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TABLE A.2-4 (cont’d)

INHALATION DOSE FACTORS FOR INFANT
(MREM PER PCI INHALED)

NUCLIDE BONE LIVER T BODY THYROID KIDNEY LUNG GI-LLI

BA 140 4.00E-05 4.00E-08 2.07E-06 NO DATA 9.59E-09 1.14E-03 2.74E-05
BA 141 1.12E-10 7.70E~-14 3.55E-12 NO DATA 4.64E-14 2.12E-06 3.39E-06
BA 142 2.84E-11 2.36E-14 1.40E-12 NO DATA 1.36E-14 1.11E-06 4.95E-07
LA 140 3.61E-07 1.43E-07 3.68E-08 NO DATA NO DATA 1.20E-04 6.06E-05
LA 142 7.36E-10 2.69E-10 6.46E-11 NO DATA NO DATA 5.87E-06 4.25E-05
CE 141 1.98E-05 1.19E-05 1.42E-06 NO DATA 3.75E~-06 3.69E-04 1.54E-05
CE 143 2.09e-07 1.38E-07 1.58E-08 NO DATA 4,03E-08 8.30E-05 3.55E-05
CE 144 2.28E-03 8.65E-04 1.26E-04 NO DATA 3.84E-04 7.03E-03 1.06E-04
PR 143 1.00E-05 3.74E-06 4.99E-07 NO DATA 1.41E-06 3.09E-04 2,66E-05
PR 144 3.42E-11 1.32E-11 1.72E-12 NO DATA 4.80E-12 1.15E-06 3.06E-06
ND 147 5.67E-06 5.81E-06 3.57E-07 NO DATA 2.25E-06 2.30E-04 2.23E-05
w 187 9.26E-09 6.44E-09 2.23E-09 NO DATA NO DATA 2.83E-05 2.54E-05
NP 239 2.65E-07 2.37E-08 1.34E-08 NO DATA 4,73E-08 4.25E-05 1.78E-05
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TABLE A,2-5*

EXTERNAL DOSE FACTORS FOR STANDING ON CONTAMINATED GROUND
(mrem/hr per pCi/mz)

*Taken from Regulatory Guide 1.109 (Rev. 1)
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Element Total Body Skin

H-3 0.0 0.0

C-14 0.0 0.0
NA-24 2.50E-08 2.90E-08
P-32 0.0 0.0
Cr-51 2.20E-10 2.60E-10
Mn-54 5.80E-0% 6.80E-09
Mn-56 1.10E-08 1.30E-08
Fe-55 0.0 0.0
Fe-59 8.00E-09 9.40E-09
Co-58 7.00E-09 8.20E-09
Co-60 1.70E-08 2.00E-08
Ni-63 0.0 0.0
Nr-65 3.70E-09 4.30E-09
Cu-64 1.50E-09 1.79E-09
Zn-65 4.00E-09 4.601-09
Zn-69 0.0 0.0
Br-83 6.40E-11 9.30E-11
Br-84 1.20E-08 1.40E-08
Br-85 0.0 0.0
Rb-86 6.30E-10 7.20E-10
Rb-88 3.50E-09 4.00E-09
Rb-89 1.50E-08 1.80E-08
Sr-89 5.60E-13 6.50E-13
Sr-91 7.1CE-09 8.30E-09
Sr-92 9.00E-09 1.00E-08
Y-90 2.20E-12 2.60E-12
Y-91M 3.80E-09 4.40E-09
Y-91 2.40E-11 2.70E-11
Y-92 1.60E-09 1.90E-09
Y-93 5.70E-10 7.80E-10
2r-95 5.00E-09 5.80E-09
Zr-97 5.50E-09 6.40E~09
Nb-95 5.10E-09 6.00E-09
Mo-299 1.90E-09 2.20E-09
Tc-99M 9.60E-10 1.10E-09
Tc-101 2.70E-09 3.00E-09
Ru-103 3.60E-09 4.20E-09
Ru-105 4.50E-09 5.10E-09
Ru-106 1.50E-09 1.80E-09
Ag-110M 1.80E-08 2.10E-08
Te-125M 3.50E-11 4.80E-11
Te-127M 1.10E-12 1.30E-12
Te-127 1.00E-11 1.10E-11
Te-129M 7.70E-10 9.00E-10
Te-129 7.10E-10 8.40E-10



TABLE A.2-5 (cont’d)

EXTERNAL DOSE FATTORS FOR STANDING ON CONTAMINATED GROUND

Element

Te-131M
Te-131
Te-132
I-130
I-131
I-132
I-133
I-134
I-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

(mrem/hr per pCi/mz)

Total Body

8.40E-09
2.20E-09
1.70E-09
1.40E-08
2.80E-09
1.70E-08
3.70E-09
1.60E-08
1.20E-08
1.20E-08
1.50E-08
4,.20E--09
2.10E-08
2.40E-09
2.10E-09
4.30E-09
7.90E-09
1.50E-08
1.50E-08
5.50E~10
2.20E-09
3.20E-10
0.0

2.00E-10
1.00E-09
3.10E-09
9.50E-10
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Skin

9.90E-09
2.60E-06
2.00E-09
1.70E-08
3.40E-09
2.00E-08
4.50E-09
1.90E-08
1.40E-08
1.40E-08
1.70E-08
4.90E-09
2.40E-08
2.70E-09
2.40E-09
4.90E-09
9.00E-09
1.70E-08
1.80E-08
6.20E-10
2.50E-09
3.70E-10
0.0

2.30E-10
1.20E-09
3.60E-09
1.10E-09
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TABLE A.3-1*

INGESTION DOSE FACTORS FOR ADULTS
(MREM PER PCI INGESTED)

NUCLIDE BONE LIVER T BODY THYROID KIDNEY LUNG GI-LLI
H 3 NO DATA 1.05E-07 1.05e-07 1.05E-07 1.05E-07 1.05E-07 1.05E-07
Cc 14 2.84E-06 5.68E-07 5.68E-07 5.68E-07 5.68E-07 ©S5.68E-07 5.68E-07
NA 24 1.70e-06 1.70E-06 1.7CE-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06
P 32 1.938-04 1.20E-05 7.46E-06 NO DATA NO DATA NO DATA 2.17E-05
CR 51 NO DATA  NO DATA 2.66E-09 1.59E-09 5.86E-10 3.53E-09 6.69E-07
MN 54 NO DATA 4.57E-06 8.72E-07 NO DATA 1.36E-06 NO DATA 1.40E-05
MN 56 NO DATA 1.15E-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 NO DATA NO DATA 1.06E-06 1.09E-06
FE 59 4.34e-06 1.02E-05 3.91E-06 NO DATA NO DATA 2.85E-06 3.4(CE-05
CO 58 NO DATA 7.45E-07 1.67E-06 NO DATA NO DATA NO DATA 1.51E-05
CO 60 NO DATA 2.14E-06 4.72E-06 NO DATA NO DATA NO DATA 4 .,02E-05
NI 63 1.30E-04 9.01E-06 4.36E-06 NO DATA NC DATA NO DATA 1.88E-06
NI 65 5.28E-07 6.86E-08 3.13E-08 NO DATA NO DATA NO DATA 1.74E-06
CU 64 NO DATA 8.33E-08 3.91E-08 NO DATA 2.10E-07 NO DATA 7.10E-06
ZN 65 4,84E-06 1.54E-05 6.96E-06 NO DATA 1.03E-05 NO DATA 9.70E-06
ZN 69 1.03-08 1.97E-08 1.37E-09 NO DATA 1.28E-08 NO DATA 2.96E-09
BR 83 NO DATA NO DATA 4,02E-08 NO DATA NO DATA NO DATA 5.79E~08
BR 84 NO DATA NO DATA 5.21E-08 NO DATA NO DATA NO DATA 4.09E-13
BR 85 NO DATA NO DATA 2.14E-09 NO DATA NO DATA NO DATA LT E-24
RB 86 NO DATA 2.11E-05 9.83E-06 NO DATA NO DATA NO DATA 4 .16E-06
RB 88 NO DATA 6.05E-08 3.21E-C8 NO DATA NO DATA NO DATA 8.36E-19
RB 89 NO DATA 4.01E-08 2.82E-08 NO DATA NO DATA NO DATA 2.33E-21
SR 89 3.08E-C4 NO DATA 8.84E-06 NO DATA NO DATA NO DATA 4.,94E-05
SR 90 7.58E-03 NO DATA 1.86E-03 NO DATA NO DATA NO DATA 2.19E-04
SR 91 5.67E-06 NO DATA 2.29E-07 NO DATA NO DATA NO DATA 2.70E-05
SR 92 2.15E-06 NO DATA 9,.30E-08 NO DATA NO DATA NO DATA 4.26E-05
Y 90 9,.62E-09 NO DATA 2.58E~-10 NO DATA NO DATA NO DATA 1.02E-04
Y 3IM 9.09E~11 NO DATA 3.52E-12 NO DATA NO LATA NO DATA 2.67E~10
Y 91 1.41E-07 NO DATA 3.77E-09 NO DATA NO DATA NO DATA 7.76E-05
Y 92 8.45E-10 NO DATA 2.47E-11 NO DATA NO DATA NO DATA 1.48E-05
*Taken from Regulatory Guide 1.109 (Rev. 1)
A-18



TABLE A.3-1 (cont’d)

INGESTION DOSE FACTORS FOR ADULTS
(MREM PER PCI INGESTED)

NUCLIDE BONE LIVER T BODY THYROID KIDNEY LUNG GI-LLI

Y 93 2,68E-09 NO DATA 7.40E-11 NO DATA NO DATA NO DATA 8.50E-05
ZR 95 3.04E-08 9.75E-09 6.60E-09 NO DATA 1.53E-08 NO DATA 3.09E-05
ZR 97 1.68E-09 3.39E-10 1.55E-10 NO DATA 5.12E-10 NO DATA 1.05E~04
NB 95 6.22E-09 3.46E-09 1.86E-09 NO DATA 3.42E-09 NO DATA 2.10E-05
MO 99 NO DATA 4.31E-06 8.20E-07 NO DATA 9.76E-06 NO DATA 9.99E-06
TC 99M 2.47E-10 6.98E-10 8.89E-09 NO DATA 1.06E-08 3.42E-10 4.13E-07
TC 101 2.54E-10 3.66E-10 3.59E-09 NO DATA 6.59E-09 1.87E-10 1.10E-21
RU 103 1.85E-07 NO DATA 7.97E-08 NO DATA 7.06E-07 NO DATA 2.16E-05
RU 105 1.54E-08 NO DATA 6.08E~09 NO DATA 1.99e-07 NO DATA 9.42E-06
RU 106 2.75E-06 NO DATA 3.48E-07 NO DATA 5.31E-06 NO DATA 1.78E-04
AG 110M 1.60E-07 1.48E-07 8.79E-08 NO DATA 2.91E-07 NO DATA 6.04E~05
TE 125M 2.68E-06 9.71E-07 3.59E-07 8.06E-07 1.09E-05 NO DATA 1.07E-05
TE 127M 6.77E-06 2.42E-06 8.25E-07 1.73E-06 2.75E~05 NO DATA 2.27E-05
TE 127 1.10E-07 3.95E-08 2.38E-08 8.15E-08 4.48E-07 NO DATA 8.68E-06
TE 1294 1.15E-05 4.29E-06 1.82E-06 3.95F-06 4.80E-05 NO DATA 5.79E-05
TE 129 3.146-08 1.18E-08 7.65E-09 2.41E-08 1.32E~-07 NO DATA 2.37E-08
TE 131M 1.73E-06 8.46E-07 7.05E-07 1.34E-06 8.57E-06 NO DATA 8.40E-05
TE 131 1.97%-08 6.23E-09 6.22E-09 1.62E-08 8.63E-08 NO DATA 2.79E-09
TE 132 2,52E-06 1.63E-06 1.53E-06 1.80E-06 1.57E-05 NO DATA 7.71E-05
I 130 7.56E-07 2.23E-06 8.80E-07 1.89E-04 3.48E-06 NO DATA 1.92E-06
I 131 4,16E-06 5.958~06 3.41E-06 1.95E-03 1.02E-05 NO DATA 1.57E-06
I IR 2,03E-07 5.43E-07 1.90E-07 1.90E-05 8.65E-07 NO DATA 1.027-07
I 133 1.42E-06 2.47E-06 7.53E-07 3.63E-04 4.31E-06 NO DATA 2.22E-06
I 134 1.06E-07 2.88E-07 1.03E-07 4.99E-06 4.58E-07 NO DATA 2.51E-10
I 135 4.43E-07 1.16E-06 4.28E-07 7.65E~05 1.86E-06 NO LATA 1.31E-06
Cs 134 6.22E-05 1.48E-04 1.21E-04 NO DATA 4.79e-05 1.59E-05 2.59E-06
Cs 136 6.51E-06 2.57E-05 1.85E-05 NO DATA 1.438-05 1.96E-06 2.92E-06
Cs 137 7.97E-05 1.09E-04 7.14E-05 NO DATA 3,70E-05 1.23E-05 2.11E-06
Cs 138 5.52E-08 1.09E-07 5.40E-08 NO DATA 8.01F-08 7.91E-09 4.65E-1.
BA 139 9.70E-08 6.91E-11 2.84E-09 NO DATA 6.46E-11 3.92E-11 1.72E-07
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TABLE A.3-1 (cont’d)

INGESTION DOSE FACTORS FOR ADULTS
(MREM PER PCI INGESTED)

NUCLIDE BONE LIVER T BODY THYROID KIDNEY LUNG GI-LLI

BA 140 2.03E-05 2.55E-08 1.33E-06 NO DATA 8.67E-09 1.46E-08 4.18E-05
BA 141 4.,71E-08 3.56E-11 1.59E-09 NO DATA 3.31E-11 2.02E-11 2.22B-17
BA 142 2.13E-08 2.19F-11 1.34E-09 NO DATA 1.856-11 1.24F-11 3.00B-26
LA 140 2.50E-09 1.26E-09 3.33E-10 NO DATA NO DATA NO DATA 9.25E-05
IA 142 1.28E-10 5.82E-11 1.45E-11 NO DATA NO DATA NO DATA 4 ,25E-07
CE 141 9.36E-09 6.33E-09 7.18E-10 NU DATA 2.94E-09 NO DATA 2.42E-05
CE 143 1.65E-09 1.22E-06 1.35E-10 NO DAIA 5.378-10 NO DATA 4 .56E-05
CE 144 4.88E-07 2.04E-07 2.62E-08 NO DATA 1.21E-07 NO DATA 1.65E-04
PR 143 9.20E-09 3.69E-09 4.56E-19 NO DATA 2.13E-09 NO DATA 4.03E-05
PR 144 3.0iE-11 1.25E-11 1.53E-12 NO DATA 7.05E-12 NO DATA 4,33E-18
ND 147 6.298-09 7.27E-09 4.35F-10 NO DATA 4.25E-09 NO DATA 3.49E-05
w 187 1.03E-07 8.61E-08 3.01E-08 NO DATA NO DATA NO DATA 2.82E-05
NP 239 1.19-09 1.17E-10 6.45F-11 NO DATA 3.65E-10 NO DATA 2.40F-05
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INGESTION DOS® FACTORS FOR TEENAGERS
(MREM PER PCI INGESTED)

NUCLIDE BONE LIVER T BODY THYROID KIDNEY LUNG ~T .LLI

H 3 NO DATA 1.06E-07 1.06E-07 1.06E-07 1.06E-07 1.06E-07 1.06E-07
C 14 4.06E-06 8.12E-07 8.12E-07 8.12E-07 8.12E-07 8.12E-07 8.12E-07
NA 24 2.30E-06 2.30E-06 2.30E-06 2.30E-06 2.30E-06 2,30E-06 2.30E-06
P 32 2,76E~04 1.71E-05 1.07E-05 NO DATA NO DATA NO DATA 2.32E-05
CR £1 NO DATA  NO DATA 3.60E-09 2.00E-09 7.89E-10 5.14E~09 6.05E-07
MN 54 NO DATA  5.90E-06 1.17E-06 NO DATA 1.76E-06 NO DATA 1.21E-05
MN 56 NO DATA 1.58E-07 2.81E-08 NO DATA 2.00E-07 NO DATA 1.04E-05
FE 55 3.78E-06 2.68E-06 6.25E-07 NC DATA NO DATA 1.70E-06 1.16E-06
FE 59 5.87E-06 1.37E-05 5.29E-06 NO DATA NO DATA 4,32E-06 3.24E-05
CO 58 NO DATA 9.72E-07 2.24E-06 NO DATA NO DATA NO DATA 1.34E-05
CO 60 NO DATA 2.81E-06 6.33E-06 NO DATA NO DATA NO DATA 3.66E-05
NI 63 1.77e-04 1.25E-05 6.00E-06 NO DATA NO DATA NO DATA 1.99E-06
NI 65 7.49E-07 9.57E-08 4.36E-08 NO DATA NO DATA NO DATA 5.19E-06
CU 64 NO DATA 1.15E-07 5.41E-08 NO DATA 2.91E-07 NO DATA 8.92E-06
ZN 65 5.76E-06 2.00E-05 9.33E-06 NO DATA 1.28E-05 NO DATA 8.47E-06
ZN 69 1.47E-08 2.80E-08 1.96E-09 NO DATA 1.83E-08 NO DATA 5.16E-08
BR 83 NO DATA NOC DATA 5.74E-08 NO DATA NO DATA NO DATA LT E-24

BR 84 NO DATA NO DATA 7.22E-08 NO DATA NO DATA NO DATA Lt E-24

BR 85 NO DATA  NO DATA 3.05E-09 NO DATA NO DATA NO DATA LT E-24

RB 86 NO DATA  2.98E-05 1.40E-05 NO DATA NO DATA NO DATA 4.41E-06
RB 88 NO DATA 8.52E-08 4.54E-08 NO DATA NO DATA O DATA 7.30E-15
RB 89 NO DATA 5.50E-08 3.89E-08 NO DATA NO DATA NO DATA 8.43E-17
SR 89 4.40E-04 NO DATA 1.26E-05 NO DATA NO DATA NO DATA 5.24E-05
SR 90 8.30E-03 NO DATA 2.05F-03 NO DATA NO DATA NO DATA 2.33E-04
SR 91 8.07E-06 NO DATA 3.21E-07 NO DATA NO DATA NO DATA 3.66E~05
SR 92 3.05E-06 NO DATA 1.30E-07 NO DATA NO DATA NO DATA 7.77E-05
Y 90 1.37E-08 NO DATA 3.69E-10 NO DATA NO DATA NO DATA 1.13E-04
Y 91M 1.29E-10 NO DATA 4,93E-12 NO DATA NO DATA NO DATA 6.09E-09
T 9 2.01E-07 NO DATA 5.39E-09 NO DATA NO DATA NO DATA 8.24E-05
Y 92 1.21E-09 NO DATA 3.50E-11 NO DATA NO DATA NO DATA 3.32E-05

*Taken fraom Regulatory Guide 1.109 (Rev. 1)
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TABLE A.3-2 (cont’d)

INGESTION DOSE FACTORS FOR TEENAGERS
(MREM PER PCI INGESTED)

NUCLIDE BONE LIVER T BODY THYROID KIDNEY LUNG GI-LLI

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-05
ZR 97 2.37E-09 4.69E-10 2.16E-10 NO DATA 7.11E-10 NO DATA 1.278-04
NB 95 8.22E-09 4.56E-09 2.51E-09 NO DATA 4,42E-09 NO DATA 1.95E-05
MO 99 NO DATA 6.03E-06 1.15E-06 NO DATA 1.38E-05 NO DATA 1.08E-05
TC 99M 3.32E-10 9.26E-10 1.20E-08 NO DATA 1.38E-08 5.14E-10 6.08E-07
TC 101 3.60E-10 5.12E-10 5.03E-09 NO DATA 9.26E-09 3.12E-10 8.75E-17
RU 103 2.55E-07 NO DATA 1.09E-07 NO DATA 8.99E-07 NO DATA 2.13E-05
RU 105 2.18E-08 NO DATA 8.46FE-09 NO DATA 2.75E-07 NO DATA 1.76E-05
RU' 106 3.92E-06 NO DATA 4.94E-07 NO DATA 7.56E-06 WO DATA 1.88E-04
AG 110M 2.05E-07 1.94E-07 1.18E-07 NO DATA 3.70E-07 NO DATA 5.45E-05
TE 125M 3.82E-06 1.38E-06 5.12E-07 1.07E-06 NO DATA NO DATA 1.13E-05
TE 127M 9.67E-06 3.43E-06 1.15E-06 2.30E-06 3.92E-05 NO DATA 2.41E-05
TE 127 1.58E-07 5.60E-08 3.40E-08 1.09E-07 6.40F-07 NO DATA 1.22E-05
TE 129 1.63E-05 6.05E-06 2.58E-06 5.26E-06 6.82E-05 NO DATA 6.12E-05
TE 129 4.48E-08 1.67E-08 1.09E-08 3.20E-08 1.88E-07 NO DATA 2.45E-07
TE 1314 2.44E-06 1.17E-06 9.76E-07 1.76E-06 1.22E-05 NO DATA 9.39E-05
TE 13. 2.79E-08 1.15E-08 8.72E-09 2.15E-08 1.22E-07 NO DATA 2.29E-09
TE 112 3.49E-06 2.21E-06 2.08E-06 2.33E-06 2.12E-05 NO DATA 7.00E-05
I 1oy 1.03E-06 2.98E-06 1.19E-06 2.43E-04 4.59E-06 NO DATA 2.29E-06
I 131 5.85E-06 8.19E-06 4.40E-06 2.39E-03 1.41E-05 NO DATA 1.62E-06
I 132 2.79eE-07 7.30E-07 2.62E-07 2.46E-05 1.15E-0S NO DATA 3.18E-07
I 133 2.01e-06 3.41E-06 1.04E-06 4.76E-04 5.98E-06 NO DATA 2.58E-06
I 134 1.46E-07 3.87E-07 1.39E-07 6.45E-06 6.10E-07 NO DATA 5.10E-09
I 135 6.10E-07 1.57E-06 5.82FE-07 1.01E-04 2.48E-06 NO DATA 1.74E-06
Cs 134 8.37E-05 1.97E-04 9.14E-05 NO DATA 6.26E-05 2.39E-05 2.45E-06
CS 136 8.59E-06 3.38E-05 2.27E-05 NO DATA 1.84E-05 2.90E-06 2.72E-06
Cs 137 1.12E-04 1.49E-04 5.19E-05 NO DATA 5.07E-05 1.97E-05 2.12E-06
Cs 138 7.76E-08 1.49E-07 7.45E-08 NO DATA 1.10E-07 1.28E-08 6.76E-11
BA 139 1.39e-07 9.78E-11 4.05E-09 NO DATA 9.22E-11 6.74E-11 1.24E-06
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TABLE A.3-2 (cont’d)

INGESTION DOSE FACTORS FOR TEENAGERS
(MREM PER PCI INGESTED)

NUCLIDE BONE LIVER T BODY THYROID KIDNEY LUNG GI-LLI

BA 140 2.84E-05 3.48E-08 1.83E-06 NO DATA 1.18E-08 2.34E-08 4.38E-05
BA 141 6.71E-08 5.01E-11 2.24E-09 NO DATA 4,65E-11 3.43E-11 1.43E-13
BA 142 2.99E-08 2.99E-11 1.84E-09 NO DATA 2.,53E-11 1,99E-11 9.18E-20
IA 140 3.48E-09 1.71E-09 4.55E-10 NO DATA NO DATA NO DATA 9.82E-05
LA 142 1.79E-10 7.95E-11 1.98E-11 NO MATA NO DATA NO DATA 2.42E-06
CE 141 1.33e-08 8.88E-09 1.02E-09 NO DATA 4.18E-09 NO DATA 2.54E-05
CE 143 2.35E-09 1.71E-06 1.91E-10 NO DATA 7.67E-10 NO DATA 5.14E-05
CE 144 6.96E-07 2.88E-07 3.74E-08 NO DATA 1.72E-07 NO DATA 1.75E-04
PR 143 1.31E-08 5.23E-09 6.52E-10 NO DATA 3.04E-09 NO DATA 4,31E-05
PR 144 4.30E-11 1.76E-11 2.18E-12 NO DATA 1.01E-11 NO DATA 4.74E-14
ND 147 9.38E-09 1.02E-08 6.11E-10 NO DATA 5.99E-09 NO DATA 3.68E-05
w 1387 1.46E-07 1.19E-07 4.17E-08 NO DATA NO DATA NO DATA 3.22E-05
NP 239y 1.76E-09 1.66E-10 9.22E-11 NO DATA 5.21E-10 NO DATA 2.67E~05
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TABLJE Ao 3-3*

INGESTION DOSE FACTORS FOR CHILD

(MREM PER PCI INGESTED)

NUCLIDE BONE LIVER T BODY THYROID KIDNEY LUNG GI-LLI

B 3 NO DATA  2.03E-07 2.03E-07 2.03E-07 2.03E-07 2.03E-07 2.03E-07
C 14 1.21E-05 2.42E-06 2.42F-06 2.42E-06 2.42E-06 2.42E-06 2.42E-06
NA 24 5.80E-06 5.80E-06 5.80E-06 5.80F-06 5.80E-06 5.80E-06 5.80E-06
P 32 8.25E-04 3.86E-05 3.18E-05 NO DATA NO DATA NO DATA 2.28E-05
CR 51 NO DATA NO DATA 8.90E-09 4.94E-09 1.35E-09 9.02E-09 4.72E-07
MN 54 NO DATA 1.07E-05 2.85E-06 NO DATA 3.00E-06 NO DATA 8.98E-06
MN 56 NO DATA  3.34E-07 7.54E-08 NO DATA 4.04E-07 NO DATA 4.,84E-05
FE 55 1.15E-05 6.10E-06 1.89E-06 NO DATA NO DATA 3.45E-06 1.13E-06
FE 59 1.65E-05 2.67E-05 1.33E-05 NC DATA NO DATA 7.74E-06  2.78E-05
CO 58 NO DATA 1.80E-06 5.51E-06 NO DATA NO DATA NO DATA 1.05E-05
CO 60 NO DATA 5.29E-06 1.56E-05 NO DATA NO DATA NO DATA 2.93E-05
NI 63 5.38E-04 2.88E-05 1.83E-05 NO DATA NO DATA NO DATA 1.94E-06
NI 65 2,22E-06 2.,09E-07 1.22E-07 NO DATA NO DATA NO DATA 2.56E~05
QU 64 NO DATA  2.45E-07 1.48E-07 NO DATA 5.92E-07 NO DAIA 1.15E-05
ZN 65 1.37E-05 3.65E-05 2.27E-05 NO DATA 2.30E-05 NO DATA 6.41E-06
ZN 69 4.38E-08 6.33E-08 5.85E-09 NO DATA 3.84E-08 NO DATA 3.99E-06
BR 83 NO DATA  NO DATA 1.71E-07 NO DATA NO DATA NO DATA LT E-24

BR 84 NO DATA  NOC DATA 1.98E~07 NO DATA NO DATA NO DATA LT E-24

BR 85 NO DATA NO DATA 9.12E-09 NO DATA NO DATA NO DATA LT E-24

RB 86 NO DATA 6.70E-05 4.12E-05 NO DATA NO DATA NO DATA 4.31E-06
RB 88 NO DATA 1.90E-07 1.32E-07 NO DATA NO DATA NO DATA 9.32E-09
PB 89 NO DATA 1.17E-07 1.04E-07 NO DATA NO DATA NO DATA 1.02E-09
SR 89 1.32E-03 NO DATA 3.77E-05 NO DATA NO DATA NO DATA 5.11E-05
SR 90 1.70E-02 NO DATA 4,31E-03 NO DATA NO DATA NO DATA 2.29E-04
SR 91 2.40E-05 NO DATA 9.06E-07 NO DATA NO DATA NO DATA 5.30E-05
SR 92 9.03E-06 NO DATA 3.62E-07 NO DATA NO DATA NO DATA 1.71E-04
Y 90 4.11E-08 NO DATA 1.10E-09 NO DATA NO DATA NO DATA 1.17E-04
Y 91IM 3.82E-10 NO DATA 1.39E-11 NO DATA NO DATA NO DATA 7.48E-07
6.02E-07 NO DATA 1.61E-08 NO DATA NO DATA NO DATA 8.02E-05
Y 92 3.60E-09 NO DATA 1.03E-10 NO DATA NO DATA NO DATA 1.04E-04

*Taken fram Regulatory Guide 1.109 (Rev. 1)
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TABLE A.3-3 (cont’d)

INGESTION DOSE FACTORS FOR CHILD
(MREM PER PCI INGESTED)

NUCLIDF BONE LIVER T BODY THYROID KIDNEY LUNG GI-LLI

Y 93 1.14E-08 NO DATA 3.13E-10 NO DATA NO DATA NO DATA 1.70E-04
ZR 95 1.16E-07 2.55E-08 2.27E-08 NO DATA 3.65E-08 NO DATA 2,66E-05
ZR 97 6.99-09 1.01E-C9 5.96E-10 NO DATA 1.45E-09 NO DATA 1.53E-04
NB 95 2.25E-08 B8.76E-09 6.26E-09 NO DATA 8.23E-09 NO DATA 1.62E-05
MO 93 NO DATA  1.33E-05 3.29E-06 NO DATA 2.84E-05 NO DATA 1.10E-05
TC 99M 9.23E~10 1.81E-09 3.COE-08 NO DATA 2.63E-08 9.19e-10 1.03E-06
TC 101 1.07E-09 1.12C-09 1.42E-08 NO DATA 1.91E-08 5.92E-10 3.56E-09
RU 103 7.31E-07 NO DATA 2.81E-07 NO DATA 1.84E-06 NO DATA 1.89E-05
RU 105 6.45E-08 NO DATA 2.34E-08 NO DATA 5.67E-07 NO DATA 4,.21E-05
RU 106 1.17E-05 NO DATA 1.46E-06 NO DATA 1.58E-05 NO DATA 1.82E-04
AG 110M 5.39eE-07 3.64E-07 2.91E-07 NO DATA 6.78E-07 NO DATA 4.33E-05
TE 125M 1.14E-05 3.09E-06 1.52E-06 3.20E-06 NO DATA NO DATA 1.10E-05
TE 127M 2.89E-05 7.78E-06 3.43E-06 6.91E-06 8.24E-05 NO DATA 2.34E-05
TE 127 4.71E-07 1.27E-07 1.01E-07 3.26E-07 1.34E-06 NO DATA 1.84E-05
TE 129M 4.87e-05 1.36E-05 7.56E-06 1.57E-05 1.43E-04 NO DATA 5.94E-05
TE 129 1.34E-07 3.74E-)8 3.18E-08 9.56E-08 3.92E-07 NO DATA 8.34E-06
TE 131M 7.20E-06 2.49E-06 2.65E-06 5.12E-06 2.41E-05 NO DATA 1.01E-04
TE 131 8.30E-08 2.53E-08 2.47E-08 6.35E-08 2.51F-07 NO DATA 4.36E-07
TE 132 1.01E-05 4.47e-06 5.40E-06 6.51E-06 4.15E-05 NO DATA 4.50E-05
I 130 2.92E-06 5.90E-06 3.04E-06 6.50E-04 8.82E-06 NO DATA 2.76E-06
I 131 1.72e~05 1.73E-05 9.83E-06 5.72E-03 2.84E-05 NO DATA 1.54E-06
I 132 8.00E-07 1.47E-06 6.76E-07 6.82E-05 2,25E-06 NO DATA 1.73E-06
I 133 5.92E-06 7.32E-06 2.77E-06 1.36E-03 1.22E-05 NO DATA 2.95E-06
I 134 4.19-07 7.78E-07 J.58E-07 1.79E-05 1.19E-06 NO DATA 5.16E-07
I 135 1.75E-06 3.15E-06 1.49E-06 2,79E-04 4.83E-06 NO DATA 2.40E-06
CS 134 2.,34E-04 3.84E-04 B8.10E-05 NO DATA 1.19e-04 4.27E-05 2.07E-06
Cs 136 2.35E-05 6.46E-05 4.18E-05 NO DATA 3.44-05 5.13E-06 2.27E-06
Cs 137 3.27E-04 3.13E-04 4.62E-05 NO DATA 1.02E-04 3.67E-05 1.96E-76
Cs 138 2.28E-07 3.17eE-07 2.01E-07 NO DATA 2,23E-07 2.40E-08 1.46E-07
BA 139 4.14E-07 2.21E-10 1.20E-08 NO DATA 1.93E-10 1.30E-10 2,39E-05
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TABLE A.3-3 (cont ‘d)

INGESTION DOSE FACTORS FOR CHILD
(MREM PER PCI INGESTED)

NUCLIDE BONE LIVER T BODY THYROID KIDNEY LUNG GI-LLI

BA 140 8.31E-05 7.28E-08 4.85E-06 NO DATA 2.37E-08 4.34E-08 4.21E-05
BA 141 2.00E-07 1.12E-10 6.51E-09 NO DATA 9.69E-11 6.58E-10 1.14E-07
BA 142 8.74E-08 6.29E-11 4.88E-09 NO DATA 5.09E-11 3.70E-11 1.14E-09
LA 140 1.012-08 3.53E-09 1.19E-09 NO DATA NO DATA NO DATA 9.84E-05
LA 142 5.24E~10 1.67E-10 5.23E-11 NO DATA NO DATA NO DATA 3.31E-05
CE 141 3.97E-08 1.98E-08 2.94E-09 NO DATA 8.68E-09 NO DATA 2.47E-05
CE 143 6.99E-09 3.79E-06 5.49E-10 NO DATA 1.59E-09 NO DATA 5.55E-05
CE 144 2.08E-06 6.52E-07 1.11E-07 NO DATA 3.61E-07 NO DATA 1.70E-04
PP 143 3.93E-08 1.18E-08 1.95E-09 NO DATA 6.39E-09 NO DATA 4,24E-05
PR 144 1.298-10 3.99E-11 6.49E-12 NO DATA 2.11E-11 NO DATA 8.59E-08
ND 147 2.79eE-08 2.26E-08 1.75E-09 NO DATA 1.24E-08 NO DATA 3.58E-05
w 187 4,29E-07 2.54E-07 1.14E-07 NO DATA NO DATA NO DATA 3.57E-05
NP 239 5.25E-09 3.77E-10 2.65E-10 NO DATA 1.09-09 NO DATA 2.79E-05
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TABLE A,.3-4*

INGESTION DOSE FACTORS FOR INFANT

(MREM PER PCI INGESTED)

NUCLIDE BONE LIVER T BODY THYROID KIDNEY LUNG GI-LLI

H 3 NO DATA  3.08E-07 3.08E-07 3.08E-07 3.08E-07 3.08E-07 3.08E-07
Cc 14 2,37E-05 5.062-06 5.06E-06 5.06E-06 5.06E-06 5.06E-06 5.06E-06
NA 24 1.01E-05 1.01E-05 1.01E-05 1.01E-05 1.01E-05 1.01E-05 1.01E-05
P 32 1.70E-03 1.00E-04 6.59E-05 NO DATA NO DATA NO DATA 2.30E~-05
CR 51 NO DATA  NO DATA 1.41:-08 9.20E-09 2.01E-09 1.79E-08 4.11E-07
MN 54 NO DATA 1.99E-05 4.51E-06 NO DATA 4.41E-06 NO DATA 7.31E-06
MN 56 NO DATA 8.18E-07 1.41E-C7 NO DATA 7.03E-07 NO DATA 7.43E-05
FE 55 1.39E-05 8.98E-06 2.40E-0C6 NO DATA NO DATA 4,396-06 1.14E-06
FE 59 3.08E-05 5.38E-05 2.12E-05 NO DATA NO DATA 1.59e-05 2.57E-05
Q0 58 NO DATA  3.60E-06 8.98E-06 NO DATA NO DATA NO DATA 8.97E-06
CO 60 NO DATA 1.08E-05 2.55E-05 NO DATA NO DATA NO DATA 2.57E-05
NI 63 6.34E-04 3.92E-05 2.20E-05 NO DATA NO DATA NO DATA 1.95E-06
NI 65 4,70E-06 5.32E-07 2.42E-07 NO DATA NO DATA NO DATA 4.05c-05
CU 64 NO DATA 6.09E-07 2.82E-07 NO DATA 1.03E-06 NO DATA 1.25E~05
ZN 65 1.84E-05 6.31E-05 2.91E-05 NO DATA 3.06E-05 NO DATA 5.33E-05
ZN 69 9.33E-08 1.68E-07 1.25E-08 NO DATA 6.96E-08 NO DATA 1.37E~05
BR 83 NO DATA NO DATA 3.63E~07 NO DATA NO DATA NO DATA LT E-24

BR 84 NO DATA NO DATA 3.82E-07 NO DATA NO DATA NO DATA LT E-24

BR 85 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 NO DATA 4 ,.35E-06
RB 88 NO DATA 4,98BE-07 2.73E-07 NO DATA NO DATA NO DATA 4.85E-07
RB 89 NO DATA 2.86E-07 1.97E-07 NO CATA NO DATA NO DATA 9.74E-08
SR 89 2.51E-03 NO DATA 7.20E-05 NO DATA NO DATA NO DATA 5.16E-05
SR 90 1.85E-02 NO DATA 4.71E-03 NO DATA NO DATA NO DATA 2,31E-04
SR 91 5.00E-05 NO DATA 1.81E-06 NO 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
Y 90 8.69E-08 NO DATA 2,33E-09 NO DATA NO DATA NO DATA 1.20E-04
Y 9IM 8.10E~-10 NO DATA 2.76E-11 NO DATA NO DATA NO DATA 2.70E-06
Y 9 1.13E-06 NO DATA 3.015-08 NO DATA NO DATA NO DATA 8.10E-05
Y 92 7.65E-09 NO DATA 2.15E-10 NO DATA NO DATA NO DATA 1.46E-04

*Taken from Requlatory Guide 1.109 (Rev. 1)
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TABLE A.2-4 (cont’d)

INGESTION DOSE FACTORS FOR INFANT
(MREM PER PCI INGESTED)

NUCLIDE BONE LIVER T BODY THYROID KIDNEY LUNG GI-LLI

Y 93 2.43E-08 NO DATA 6.62E-10 NO DATA NO DATA NO DATA 1.92E-04
ZR 95 2.06E-07 5.02E-08 3.56E-08 NO DATA 5.41E-08 NO DATA 2.50E-05
ZR 97 1.48E-08 2.54E-09 1.16E-09 NO DATA 2.56E-09 NO DATA 1.62E-04
NB 95 4,20E-08 1.73E-08 1.00E-08 NO DATA 1.24E-08 NO DATA 1.46E-05
MO 99 NO DATA  3.40E-05 6.63E-06 NO DATA 5.08E-05 NO DATA 1.12E-05
TC 99M 1.92E-09 3.96E-09 5.10E-08 NO DATA 4.26E-08 2.07E-09 1.15E-06
TC 101 2,27E-09 2.86E-09 2.83E-08 NO DATA 3.40E-08 1.56E-09 4.86E-07
RU 103 1.48E-06 NO DATA 4.95E-07 NO DAT2 3.08E-06 NO DATA 1.80E-05
RU 105 1.36E-07 NO DATA 4,58E-08 NO DATA 1.00E-06 NO DATA 5.41E-05
RU 106 2.41E-05 NO DATA 3.01E-06 NO DATA 2.85E-05 NO DATA 1.83E-04
AG 110M 9,96E-07 7.27E-07 4.81E-07 NO DATA 1.04E-06 NO DATA 3.77E-05
TE 125M 2.33E-05 7.79E-06 3.15E-06 7.84E~06 NO DATA NO DATA 1.11E-05
TE 127M 5.85E-05 1.94E-05 7.08E-06 1.69E-05 1.44E-04 NO DATA 2.36E-05
TE 127 1.00E-06 3.35E-07 2.15E-07 8.14E-07 2.44E-06 NO DATA 2.10E-05
TE 129 1.00E-04 3.43E-05 1.54E-05 3.84E-05 2.50E-04 NO DATA 5.97E-05
TE 129 2.84E-07 9.79E-08 6.63E-08 2.38E-07 7.07E-07 NO DATA 2.27E~-05
TE 131M 1.52E-05 6.12E-06 5.05E-06 1.24E-05 4.21E-05 NO DATA 1.03E-04
TE 131 1.76E-07 6.50E-08 4,94E-08 1.57E-07 4.50E-07 NO DATA 7.11E-06
TE 132 2,08E-05 1.03E-05 9.61E-06 1.52E-05 6.44E-05 NO DATA 3.81E-05
I 130 6.00E-06 1.32E-05 5.30E-06 1.48E-03 1.45E-05 NO DATA 2.83E-06
I 131 3.59E-05 4.23E-05 1.86E-05 1.39E-02 4.94E-05 NO DATA 1.51E-06
I 132 1.66E-06 3.37E-06 1.20E-06 1.58E-04 3,76E~-06 NO DATA 2.73E-06
I 134 8.69E-07 1.78E-06 6.33E-C7 4.15E-05 1.99E-06 NO DATA 1.84E-06
I 135 3.64E-06 7.24E-06 2.64F-06 6.49E-04 8.07E-06 NO DAIA 2.62E-06
Cs 134 3.77E-04 7.03E-04 7.10E-05 NO DATA 1.81E-04 7.42E-05 1.91E-06
CS 136 4,59%-05 1.35E-04 5.04E-05 NO DATA 5.38E-05 1.10E-05 2.05E-06
Cs 137 5.22E-04 6.11E-04 4.33E-05 NO DATA 1.64E-04 6.64E-05 1.91E-06
Cs 138 4.81E-07 7.82E-07 3.79E-07 NO DATA 3.90E-07 6.09eE-08 1.25FE-06
BA 139 8.81E-07 5.84E-10 2.55E-08 NO DATA 3.51E-10 3.54E-10 5.58E-05
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TABLE A.3-4 (cont ‘d)

INGESTION DOSE FACTORS FOR INFANT
(MREM PER PCI INGESTED)

NUCLIDE BONE LIVER T BODY THYROID KIDNEY LUNG GI-LLI

BA 140 1,7ie-04 1.71E-07 8.81E-06 NO DATA 4.06E-08 1.05e-07 4.20E-05
BA 141 4.25E-07 2.91E-10 1.34E-08 NO DATA 1.75-10 1.77E-10 5.19E-06
BA 142 1.84E-07 1.53E-10 9.06E-09 NO DATA 8.81E-11 9,26E-11 7.59E-07
LA 140 2,11E-08 8,.32E-09 2.14E-09 NO DATA NO DATA NO DATA 9.77E-05
LA 142 1.10E-09 4.04E-10 9.67E-11 NO DATA NO DATA NO DATA 6.86E-05
CE 141 7.87E-08 4.80E-08 5,65E-09 NO DATA 1.48E-08 NO DATA 2.48E-05
CE 143 1.48E-08 9.82E-06 1.12E-09 NO DATA 2.86E-09 NO DATA 5.73E-05
CE 144 2.98E-06 1.22E-06 1.67E-07 NO DATA 4.93E-07 NO DATA 1.71E-04
PR 143 8.13E-08 3.04E-08 4.03E-09 NO DATA 1.13E-08 NO DATA 4.29E-05
PR 144 2,74e-10 1.06E-10 1.38E-11 NO DATA 3.84E-11 NO DATA 4 ,.S3E-06
ND 147 5.53E-08 5.68E-08 3.48E-09 NO DATA 2.19E-08 NO DATA 3.60E-05
w 187 9.03E-07 6.28E-07 2.17E-07 NO DATA NO DATA NO DATA 3.69E-05
NP 239 1.118-08 9.93E-10 5.61E-10 NO DATA 1.98E-09 NO DATA 2.87E-95
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TABLE A.3-5*%

STABLE ELEMENT TRANSFER DATA

Fm(Cow)

*Taken from Regulatory Guide 1.109 (Rev. 1)

*Fp for goat is 6.0E-2.
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Biv f
Element Veqg/Soil Milk (d/4) Meat (d/kqg)
C 5.5E 00 1.2E-02 3.1E-02
Na s+ 2E=02 4.0E-02 3.0E-02
P 1.1E 00 2.5E-02 4,6E-02
Cr 2.5E-04 2.2E-03 2.4E-03
41n 2.9E-02 2.5E-04 8.0E-04
Fe 6.6E-04 1.2E-03 4.0E-02
Co 9.4E~03 1.0E-03 1.3E-02
Ni 1.9E-02 6.7E-03 5.3E-02
Cu 1.2E-01 1.4E-02 8.0E-03
Zn 4.0E-01 3.9E-02 3.0E-02
Rb 1.3E-01 3.0E-02 3.1E-02
Sr 1.7E-02 8.0E~04 6.0E-04
Y 2.6E-03 1.0E-05 4,.6E-03
Zr 1.7E-04 5.0E=-06 3.4E-02
Nb 9.4E-03 2.5E-03 2.8E-01
Mo 1.2E-01 7.5E-03 8.0E-03
Tc 2.5E-01 2.5E-02 4.0E-01
Ru 5.0E-02 1.0E-06 4.0E-01
Rh 1.3E 01 1.0E-02 1.5E-03
Ag 1.5E~01 5.0E-02 1.7E-02
Te 1.2E 00 1.0E-N3 7.7E-02
I 2.0E-02 6.0E-03% 2.9E-03
Cs 1.0E-02 1.2E-02 4.0E-03
Ba S.0E-03 4,0E-04 3.2E-02
La 2.5E-03 5.0E-06 2 0E-04
Ce 2.5E-03 1.0E-04 1.2E-03
Pr 2.5E-03 5.0E-06 4.7E-03
Nd 2.4E-03 5.0E~06 3.3E-03
W 1.8E-02 5.0E-04 1.3E-03
Np 2.5E-03 5.0E-06 2.0E-04



SITE RELATED DOSE COMMITMENT FACTOR AIT
MRFM/HR PER UCI/ML

ADULT

NUCLIDE BONE LIVER o THYROID KIDNEY LUNG GI-LLI

H-3 0.00E-01 8.96E 00 8.96E 00 8.96E 00 8.96E 00 8.96E 00 8.96E 00
C-14 3.1"2 04 6.30E 03 6.30E03 6.30E03 6.30E 03 6.30E03 6.30E 03
NA-24 5.48E 02 5.48E 02 5.48E 02 5.48E 02 5.48E 02 5.48E 02 5.48E 02
pP-32 4,62E 07 2.87E 06 1.79E 06 0.00E-01 0.00E-01 0.00E-01 5.20E 06
CR-51 0.00E-01 0.00E-01 1.49E 00 3.94E-01 3.29e-01 1.98E 00 3.76E 02
MN-54 0.00E-01 4.76E 03 9.08E 02 0.00E-01 1.42E 03 0.00E-01 1.46E 04
MN-56 0.00e-01 1.20E 02 2.12E 01 0.00E-01 1.52E 02 0.00E-01 2.8"E 03
FE-55 8.87E 02 6.13E 02 1.43E 02 0.00E-01 0.00E-01 3.42E 02 3.5(E 02
FE-59 1,40E 03 3.29E 03 1.26E 03 0.00E-01 0.00E-01 9.19E 02 1..0E 04
CO-58 0.00E~01 1.51E 02 3,39 02 0.00E-01 0.00E-01 0.00E-"' 3.06E 03
CO-60 0.00E-01 4.34E 02 9.58E 02 0.00E-01 0.00E-01 0.00E-01 8.16E 03
NI-63 4.19E 04 2.94E 03 1.41E 03 0.00E-01 0.00E-01 0.00E~01 6.07E 02
NI-65 1.70E 02 2.21E 01 1.01E01 O0.00E-01 O0.00E-01 0.00E-01 5.61E 02
CU-64 0.00E-C1 1.69E 01 7.93E 00 0.00E-01 4.26E-01 0.00E-01 1.44E 03
ZN-65 2.36E 04 7.50E 04 3.39E 04 0.00E-01 5.02E 04 0.00E-01 4.73E 04
IN-69 5.02E 01 9.60E 01 6.67E 00 0.00E-01 6.24E-01 0.00E-01 1.44E 0.
BR-83 0.00e-01 0.00E-01 4.38E 01 0.00E-01 0.00E-01 0.00E-01 6.30E Ol
BR-84 0.00E-01 0.00E-01 5.67E 01 0.00E-01 0.00E-01 0.00E~-01 4.45E-04
BR-85 0.00E-01 0.00E-01 2.33E 00 0.00E-01 0.00E-01 0.00E-01 1.09E-19
RB-86 0.00E-01 1.03E 05 4.79E 04 0.00E-01 0.00E-01 O0.00E~C1 2.03E 04
RB-88 0.00E-01 2.,95E 02 1.56E 02 0.00E-01 0.00E-01 0.00E-01 4.07E-09
RB-89 0.00E-01 1.95E 02 1.37E 02 0.00E-01 0.00B-01 0.0CZ-01 1.13E-11
SR-89 4.78E 04 0.00E-01 1,37E 03 0.00E-01 0.00E-01 0.00E-01 7.66E 03
SR-90 1.18E 06 0.00E-01 2.88E 05 0.00E-01 0.00E-01 0.00E-01  3.40E 04
SR-91 8.79E 02 0.00E-01 3,55 01 0.00E-01 0.00E-01 0.00E-01 4.19E 03
SR-92 3.33E 02 0.00E-01 1.44E 01 0.00E-01 0.00E-01 0.00E-01 6.60E 03
Y-90 1.38E 00 0.00E-01 3.69E-02 0.00E-01 0.00E-01 0.00E-01 1.46E 04
Y-91M 1.30E-02 0.00B-01 5.04E-04 0.00E-01 0.00E-01 0.00E-01  3.82E-02
Y-91 2.02E 01 0.00E-01 5.398-01 0.00E-01 0.00E-01 0.00E-01 1.11E 04
Y-92 1.21E-01 0.00E-01 3.538-03 0.00E-01 0.00E-01 0.00E-01 2.12E 03
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TABLE A.4-1 (cont’d)

SITE RELATED DOSE COMMITMENT FACTOR AIT
MREM/HR PER UCI/ML

ADULT
NUCLIDE BONE LIVER T BODY THYROID KIDNEY LUNG GI-LLI
Y-93 3.83E-01 0.00E-01 1.06E-02 0.00E-01 0.00E-01 0.00E-01 1.22E 04
ZR-25 2.77E 00 3.88E-01 6.01F-01 O0,00E-01 1.39E 00 O0.00E-01 2.82E 03
ZR-97 1.53e-01 3.09e-02 1.41E-02 0.00E-01 4.67E-02 0.00E-01 9.57E 03
NB-95 4.47E 02 2.49E 02 1.34E 02 O0.00E-01 2.46E 02 0.00E-01 1.51E 06
.99 0.00E-01 4.62E 02 8,79 01 0.00E-01 1.05E 03 0.00E-01 1.07E 03
M- 99M 2.94e-02 8.32E-02 1.06E 00 0.00E-01 1.26E 00 4.07E-02 4.92E 01
TC-101 3.03E-02 4.36E-02 4.28E-01 0.00E-01 7.85E-01 2,23E-02 1.31E-13
RU-103 1.98t 01 O0.00E-01 8.54E 00 0.00E-01 7.57E 01 0.00E-01 2.31E 03
RU-105 1.65E 00 0.00E-01 6.52E-01 0.00E-01 2.13E 01 0.00E-01 1.01E 03
RU-106 2,95 02 0.00E-01 3,73E 01 0.00E-01 5.69E 02 0.00E-01 1.91E 04
®AG-110M 1.33E 01 1.23E01 7.32E00 O0,00E-01 2.42E 01 0.00E-01 5.03E 03
TE-125M 2.79E 03 1.01F 03 3,74E 02 8,39E 02 1.13E 04 0.00E-01 1.11E 04
TE-127M 7.05E 03 2.52F 03 8.59E 02 1.80E 03 2.86E 04 0.00E-01 2.36E 04
TE-127 1.14E 02 4.11E 01 2.48E 01 8.48E 01 4.66E 02 0.00E-01 9.03E 03
TE~-129M 1.20E 04 4.47E 03 1.89E 03 4.11E 03 S5.00E 04 0.00E-01 6.03E 04
TE-129 3,276 01 1.23E 01 7.96E00 2.,51E01 1.37E 02 0.00E-01 2.47E 01
TE-131M 1.80E 03 8.8l1E 02 7.34e 02 1.39E 03 8.92E 03 0.00E-01 8.74E 04
TE-131 2.05E 01 8.57E 00 6.47E00 1.69E 01 8.,98E 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
1-130 9.01E 01 2.66E 02 1.05E 02 2.25E 04 4.15E 02 0.00E-01 2.29E 02
I-131 4,96E 02 7.09E 02 4.06E 02 2,32E05 1.22E 03 0.00E-01 1.87E 02
I1-132 2.42E 01 6.47E 01 2.26E 01 2.26E 03 1.03E 02 0.00E-01 1.22E 0l
I-133 1.69E 02 2,94E 02 8.97E 01 4.32E 04 5.13E 02 0.00E-01 2.64E 02
I-134 1.26E 01 3.43E 01 1.23E 01 5.94E 02 5.46E 01 0.00E-01  2.99E-02
I-135 5.28E 01 1.38E 02 S5.10E 01 9.11E 03 2,22E 02 0.00E-01 1.56E 02
Cs-134 3.03E 05 7.21E05 5.89e 05 0.00E-01 2.33E 05 7.75E 04 1.26E 04
Cs-136 3.17E 04 1.25E 05 9.01E 04 0.00E-01 6.97E 04 9.55E 03 1.42E 04
Cs-137 3.88E 05 5.31E05 3.48E05 O0.00E-01 1.80E 05 5.99E 04 1.03E 04
Cs-138 2,69E 02 S.31E 02 2.63E 02 (.00E-01 3.90E 02 3.85E 01 2.27E-03
BA-13S 9.00E 00 6.41E-03 2.64E-01 0.00E-01 5.99E-03 3.64E-03 1.60E 01

* Bioaccumulation factor assumed to be zero since no data was available.
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TABLE A.4-1 (cont’d)

SITE RELATED DOSE COMMITMENT FACTOR AIT
MRFM/HR PER UCI/ML

ADULT

NUCLIDE BONE LIVER T BODY THYROID KIDNEY LIUNG GI-LLI

BA-140 1.88€ 03 2.37E 00 1.23E 02 0.00B-01 8.05P-01 1.35E 00 3.88E 03
BA-141 4,37E 00 3,30E-03 1.48E-01 0.00E-01 3.07E-03 1.87E-03 2.06E-C9
BA-142 1.98E 00 2.03E-03 1.24e-01 0.00E-01 1,72E~03 1.15E-03 2,78E-18
LA-140 3.58E-01 1.80E-01 4.76E-02 0.00E-01 0.00E~01 0.00E-01 1.32E 04
LA-142 1.83e-02 8,.338-03 2.07E-03 0.00E-01 0.00E-01 0.00E-01 6.08E 01
CE-141 8.01E-01 5.42E-01 6.15E-02 0.00E-01 2.52E~01 0.00E-01 Z2.07E 03
CE-143 1.41E-01 1.04E 02 1.16E-02 0.00E-01 4.60E-02 0.00E-01 3.90E 03
CE-144 4.182 01 1.75E 01 2.24E 00 0.00E-01 1.04E 01 0.00E-01 1.41" 04
PR-143 1.32E 00 5.28E-01 6.52E-02 0.00E-01 3.05F-01 0.COE-01 5.77E 03
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
W-187 3.04E 02 2,55E 02 8.90E 01 0.00E-01 0.00E-01 O0.00E-01 8.34E 04
NP-233 1.28E~01 1.25E-02 6.91E-03 0.00E-01 3,91E-02 (.00E-01 2.57E 03

A-33



TABLE A.4-2

SITE RELATED DOSE COMMITMENT FACTOR AIT
MREM/HR PER UCI/ML

TEEN

NUCLIDE BONE LIVER T BODY THYROID KIDNEY LUNG GI-LLI

H-3 0.00E-01 6.34E 00 6.34E 00 6.34E 00 6.34E 00 6.34E 00 6.34E 00
Cc-14 3.43E 04 6.86E 03 6.86E 03 ©o.86E 03 6.86E 03 6.86E C3 6.8€E 03
NA-24 5.53E 02 5.53E 02 5.53E 02 5.53E 02 5.53E 02 5.53E 02 5.53E 02
=32 5.04E 07 3.12E 06 1.95E 06 0.00E-01 0.00E-01 0.00E-01 4.23E 06
CR-51 0.00e-01 0.00E-01 1.52E 00 8.46E-01 3.34E-01 2.17E 00 2.56E 02
MN-54 0.00E-C1 4.65E 03 9.22E 02 0.00E-01 1.39E 03 0.00E~-01 9.53E 03
MN-56 0.00E-01 1.24E 02 2.21E01 O0.00E-01 1.58E 02 0.00E~01 B8.19E 03
FE-55 9.09E 02 6.45E 02 1.50E 02 0.00E-01 O0.U0E-01 4.09E 02 2.79E 02
ri-59 1.41E 03 3.30E 03 1.27E 03 0.00E-01 0.00E-01 1.04E 03 7.79E 03
C0~-58 0.00E-01 1.45E 02 3.35E 02 0.00e-01 0.COE-01 0.00E-01 2.00E 03
Co-60 0.00E-01 4.20E 02 9.45E 02 0.00E-01 0.00E~01 O0,00E-01 5.47E 03
NI-63 4,26E 94 3.01E 03 1.44E 03 0.00E~01 0.00E-01 O0.00E-01 4.79E 02
NI-65 1.80F 02 2.30E 01 1.05€ 01 0.00e-01 O0.GOE-01 O0.00E-01 1.25E 03
Cu-64 0.00E-01 1.72E 01 8.08E 00 0.00E-01 4.35E 01 0.00E-01 1.332 03
ZN-65 2.13E 04 7.41E 04 3.46E 04 0.00E-01 4.74E 04 0.00E-01 3.14F 04
ZN-69 5.45E 01 1.04E 02 7.26E 00 0.00E-01 6.78E 01 0.00E-01 1.91E 02
BR-83 0.00e-01 0.00E-01 4.73E 01 0.00E-01 0.00E-01 O0.00E-01 8.24E-16
BR-84 0.00e-01 0.00E-01 5.95E 01 0.00E-01 O0.00E-01 O0.00E-01 8.24E-16
BR-85 0.00E-01 0.00E-01 2.51E 00 O0.00E-01 0.00E-01 0.002-01 8.24E-16
RB-86 0.00E-01 1.10E 05 5.19E 04 C.00E-01 0.00E-01 0.00E-01 1.63E 04
RB-88 0.00E-01 3.16E 02 1.68E 02 0.00E-01 0.00E-01 0.00E-01 2.71E-05
RB-89 0.00E-01 2.04E 02 1.44E 02 0.00E-01 0.00E-01 0.00E-01 3,12E-07
SR-89 4,97E 04 0.00E-01 1.42E 03 0.00E-01 0.00E-01 O0.COE-01 5.91E 03
SR-90 9.37E 05 0.00E-01 2.31E05 O0.00E-01 0.00E-01 0.00E-01 2.63E 04
SR-91 9.11E 0z 0.00E-01 3.62E 01 0.00E-01 0,00E-01 0.00E-01 4.13E 03
SP-92 3.44E 02 0.00E-01 1.47E 01 0.00E-01 0.00E-01 0.00E-01 8.77E O
Y-90 1.42E 00 0.00E-01 3.83%-02 §.00E-01 0.00E-01 0.00E-01 1.17E 04
Y-91M 1.34e-02 0.00E-01 S.11E-04 0.00E-01 0.00E-01 O0.00E-01 6.32E-01
Y-91 2,098 01 0.00E-01 5.59-01 0.00E-01 0.00E-01 0.00E-01 8.55E 03
Y-92 1.26e-01 0.00E-01 3.63E-03 0.00E-01 0.00E-01 0.00E-01 3.44E 03
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TABLE A.4-2 (cont’d)

SITE RELATED DOSE COMMITMENT FACTOR AIT
MREM/HR PER UCI/ML

TEEN
NUCLIDE BONE LIVER T BODY THYROID KIDNEY LUNG GI-LLI
Y-93 3.97e-01 0.00E-01 1.09E-02 0.00E-01 0.00E-01 0.00E-01 1.21E 04
ZR-95 2.64E 00 8.34E-01 5.74E-01 0.00E-01 1.23E 00 O0.00E-01 1.92E 03
ZR-97 1.52e-01 3.01E-02 1.39e-02 0.00E-01 4.56E-02 0.00E-01 8.15E 03
NB-95 4.50E 02 2.50E 02 1.37FE 02 0.00E-01 2.42E 02 0.00E-01 1.07E 06
MO-99 0.00E-01 4.61E 02 8.78E 01 0.00E-01 1.05E 03 0.00E-01 8.25E 02
TC-99M 2.84E~02 7.92E-02 1.03E 00 0.00E-01 1.18E 00 4.39E-02 5.20E 01
TC-101 3.08E-02 4.38E-02 4.30E-01 0.00E-01 7.92E-01 2.67E-02 7.48E-09
RU-103 1.95E 01 0.00E-01 8.33E 00 0.00E-01 6.87E 01 0.00E-01 1.63E 03
RU-105 1.67E 00 0.00E-01 6.46E-01 0.00E-01 2.10E 01 0.00E-01 1,34E 03
RU-106 2,99E 02 0.00E-01 3.77E 01 0.00E-01 5.77E 02 0.00E-01 1.44E 04
®AG-110M 1.19E 01 1.13E 01 6.86F 00 0.00E-01 2.15E 01 0.00E-01 3.17E 03
TE-125M 3.02E 03 1.09E 03 4.03E 02 8.43E 02 0.00E-01 0.00E-01 8.90E 03
TE-127M  7.62E 03 2.70E 03 9.06E 02 1.81E 03 3.09E 04 0.00E-01 1.90E 04
TE-127 1.24E 02 4.41E01 2.68E 01 8.59E 01 S5.04E 02 0.00E-01 9.61E 03
TE-129M 1.28E 04 4.77E 03 2.03E 03 4.14E 03 5.37E 04 0.00E-01 4.82E 04
TE-129 3.53E 01 1.32E 01 B8.59E 00 2.52E 01 1.48E 02 0.00E-01 1,93E 02
TE-131M 1.92E 03 9.22FE 02 7.69E 02 1.39E 03 9.61E 03 0.00E-01 7.40F 04
TE-131 2.20E 01 9.06E 00 6.37E 00 1.69E 01 9.61E 01 0.00E-01 1.80E 00
TE-132 2.75E 03 1.74E 03 1.64E 03 1.84E 03 1.67E 04 0.00E-01 5.51E 04
I-130 8.31E 01 2.55E 02 1.02E 02 2.08E 04 3.92E 02 0.00E-01 1.96E 02
1-131 5.00E 02 7.00E 02 3.76E 02 2.04E 05 1.21E 03 0.00E-01 1.39E 02
I-132 2.39E 01 6.24E 01 2.24E 01 2.10E 03 9.83E 01 u.00E-01 2.72E 01
I-133 1.72E 02 2.92E 02 8.89E 01 4.07E 04 S5.11E 02 0.00B-01 2.21E 02
I-134 1.25E 01 3.31E01 1,19 01 5.51E 02 5.22E 01 0.00E-01 4.36E-01
I1-135 5.22E 01 1.34E 02 4.98E 01 8.64E 03 2.12E 02 0.00E-01 1.49E 02
Cs-134 3.10E 05 7.30E 05 3.39E 05 0.00E-01 2.32E 05 8.86E 04 9.08E 03
CS-136 3.18E 04 1.25E 05 8.41E 04 0.00E-01 6.82E 04 1.07E 04 1.01E 04
Cs-137 4,15E 05 5.52E 05 1.92E 05 0.00E-01 1.88E 05 7.30E 04 7.86E 03
Cs-138 2.8B8E 02 5.52E 02 2.76E 02 0.00E-01 4.08E 02 4.74E 01 2.51E-01
BA-139 9.10E 00 6.40E-03 2.65E-01 0.00E-01 6.03E-03 4.41E-03 8.11E 01

* Bioaccumul ation factor assumed to be zero since no data was available.




TABLE A.4-2 (cont ‘d)

SITE RELATED DOSE COMMITMENT FACTOR AIT
MREM/HR PER UCI/ML

TEEN

NUCLIDE BONE LIVER T BODY THYROID KIDNEY LUNG GI-LLI

BA~-140 1.86E 02 2.28E 00 1,.20E 02 0.00E-01 7.72E-01 1.53E 00 2.87E 03
BA-141 4.39E 00 3.28E-03 1.47E-01 0.00E-01 3.04E-03 2.24E-03 9.36E-06
BA-142 1.96E 00 1.96E-03 1.20E-01 0.00E~01 1.66E-N3 1.30E-03 6.01E-12
LA-140 3.61E-01 1.77e-01 4.72E-02 0.00E-01 0.00E-01 J.00E-01 1.02E 04
LA-142 1.86e-02 3.25E-03 2,05E-03 0.J0E~01 0.00E-01 O0.00E-01 2.51E 02
CE-141 7.98e-01 5.32E-01 6.12E-02 0.00E-01 2,51E-01 0.00E-01 1.52E 03
CE~143 1.41e-01 1.03E 02 1.156-02 0.00E-01 4.60E-02 0.00E-01 3.08E 03
CE-144 4.17E 01 1.73E 01 2.24e 00 0.0CE-01 1.03E 01 0.00E-01 1.0SE 04
PR-143 1.36E 00 5.43E-01 6.76E-02 0.00E-01 3.15E-01 0.00E-01 4.47E 03
PR-144 4.46E-03 1.83E-03 2.26E-04 0.00E-01 1.05E-03 O0.00E-01 4.92E-06
ND-147 9.73e-01 1.06E 00 6.34E-02 0.00E-01 6.21E-01 0.00E-01 3.82E 03
w-187 3.28E 02 2.67E 02 9.37E 01 0.00E-01 0.00E~-01 0.00E-01 7.24E 04
NP-239 1,34e-01 1.27eE-02 7.04E-03 0,00E-01 3.98E-02 0.00E-01 2.04E 03
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TABLE A.4-3

SITE RELATED DOSE COMMITMENT FACTOR AIT
MREM/HR PER UCI/ML

CHILD

NUCLIDE BONE LIVER T BODY THYROID KIDNEY LUNG GI-LLI

H~3 0.00E-01 1.19E 01 1.19e01 1.19E01 1.19E01 1.19E 01 1.19E Ol
C-14 4.45E 04 B8,90E 03 8.90E 03 B8.90E 03 8,90E 03 8.90E 03 8.90E 03
NA-24 7.93E 02 7.93E 02 7.93E 02 7.93E 02 7.93E 02 7.93E 02 7.93E 02
P-32 6.49E 07 3.04E 06 2.50E 06 0.00E-01 0.00E-01 0.00E-01 1.79E 06
CR-51 0.00E-01 0.00E~01 1.,92E 00 1.06E 00 2.91E-01 1.94E 00 1.02E 02
MN-54 0.00E-01 3.99E 03 1.06E 03 0.00E-01 1.12E 03 O0.00E-01 3.35E 03
MN-56 0.00E-01 1.25E 02 2.,8l1E01 0.00P-91 1.51E 02 0.00E-01 1.80E 04
FE~55 1.57E 03 8.34E 02 2.59E 02 0.0CE-01 0.00E-01 4.72E 02 1.55E 02
FE-59 2.26E 03 3.65F 03 1.82E 03 O0.00E-01 0.00E-01 1.06E 03 3.80E 03
CO-58 0.00E-G1 1.75E 02 5.37E 02 0.00E-01 0.00E-01 0.00E-01 1.02E 03
CO-60 0.00E-01 5.16E 02 1.52E 03 0.00E-01 0.00E-01 0.00E-01 2.86E 03
NI-63 7.36E 04 3.94E 03 2.,50E 03 0.00E-01 0.00E-01 OC.O00E-01 2.65E 02
NI-65 3.04E 02 2.U6E 01 1.67E 01 0.00E-01 0.00E-01 0.00E-01 3.50E 03
CU-64 0.00E-01 2.39E 01 1.44E01 0.00E-01 5.77E 01 0.00E-01 1.12E 03
ZN-65 2.23E 04 5.95E 04 3,70E 04 O0.00E-01 3.75E 04 0.00E~01 1.05E 04
ZN-69 7.15E 01 1.03E 02 9.54E 00 0.00E-01 6.26E 01 0.00E-01 6.51£ 03
BR-83 0.00E-01 0.00E-01 6.64E 01 O0.00E-01 O0.00E-01 O0.00E-01 3.89E-16
BR-84 0.00E-01 0.00E-01 7.69E 01 0.00E-01 0.00E-01 O0.00E-01 3.89E-16
BR-85 0.00E-01 0.00E-01 3.54E 00 0.00E-01 0.00E-01 0.00E-01 3.89E-16
RB~-86 0.00E-01 1.09E 05 6.72E 04 0.00E-01 0.00E-01 0.00E-01 7.03E 03
RB-88 0.00e-01 3.10E 02 2,15E 02 (0.00E-01 0.00E-01 0.00E-01 1.52E 01
RB-89 0.00E-01 1.91E 02 1.70E 02 0.00E-01 0.00E-01 0.00E-01 1.66E 00
SR-89 1.08E 05 0.00E-01 3.08E 03 0.00E-01 0.00E-01 0.00E-01 4.18E 03
SR-90 1.39 06 0.00E-01 3,52E 05 0.00E-01 0.00E-01 0.00E-01 1.87E 04
SR-91 1.96E 03 0.00E-01 7.41E01 0.00E-01 O0.00E-01 0.00E-01 4.33E 03
SR-92 7.38E 02 0.00E-01 2.96E 01 0.00E-01 0.00E-01 0.00E-01 1.40E 04
Y-90 3.20E 00 0.00E-01 8.56E-02 0.00E-01 0.00E-01 0.00E-01 9.10E 03
Y-91M 2.97e-02 0.00e-C1 1.08eE-03 0.00E-01 O0.00E-01 0.00E-01 5.82E 01
Y-91 4.68E 01 0.00E-01 1.256-02 0.00E-01 0.00E-01 0.00E-01 6.24E 03
Y-92 2.80e-01 0.00e-01 8.01E-03 0.00E-01 0.00E-01 0.00E-01 8.09E 03
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TABLE A.4-3 (cont ‘d)

SITE RELATED DOSE COMMITMENT FACTOR AIT
MREM/HR PER UCI/ML

CHILD
NUCLIDE BONE LIVER T BODY THYROID KIDNEY LUNG GI-LLI
Y-93 8.87E-01 0.00E-01  2.44E-02 0.0CE-01 0.00E-01 0.00E-01 1.32F 04
ZR-95 7.052 00 1.55E CO 1.38E 00 0.00E~01 2.22E 00 0.00E-01 1.62E 03
ZR-97 +.25E-01 6.13E-02 3.62E-02 0.00E-01 8.81E-02 0.00E-01 9.29E 03
NB-95 5.32E 02 2.07E 02 1.48E 02 0.00E-01 1.95E 02 0.00E-01 3.83E 05
MO-99 0.00E-01 8.78E 02 2.17E 02 0.00E-01 1.87E 03 0.00E-01 7.26E 02
TC-99M 6.46E-02 1.27E-01 2.10E 00 0.00E-01 1.84E 00 6.43E-02 7.20E 01
TC-101 7.48E-02 7.83E-02 9.93E-01 0.00E-01 1.34E 90 4.14E-02 2.498-01
RU-103 4.83E 01 0.00E-01 1.85E 01 0.00E-01 1.21F 02 0.00E-01 1.25E 03
RU-105 4.26E 00 0.00E-01 1.54E 00 0.00E-01 3.742 01 0.0CE~01 2.78E 03
RU-106 7.72E 02 0.00E-01 9.64E 01 0.00E-01 1.04E 03 0.00E-01 1.20E 04
*AG-110M 3.13E 01 2.12E 01 1.69E 01 0.00E-01 3.94E 01 0.00E-01 2,52k 03
TE-125M 4.25E 03 1.15E 03 5.67E 02 1.19€ 03 0.00E-01 0.00E-01 4.10E 03
TE-127M 1.08E 04 2.90E 03 1.28E 03 2.58E 03 3.07E 04 0.005-01 8.72E 03
TE-127 1.76E 02 4.73E 01 3.77E 01 1.22E 02 S.00E 02 0.00E-01 6.86E 03
TE-129M 1.82E 04 5.07E 03 1.70E 03 5.85E 03 5.33E 04 0.C0E-01 2.21E 04
TE-129 5.00E 01 1.39 01 1.19E 01 3.56E 01 1.46E 02 0.00E-01 3.11F 03
TE-131M 2.68E 03 9.28E 02 9.88E 02 1.91E 03 8.98E 03 0.00E-01 3.77E 04
TE-131 3.09E 01 9.43E 00 9.21E00 2.,37E01 9.36E 01 0.00E-01 1.63E 02
TE-132 3.77E 03 1.67E 03 2.01E 03 2.43E 03 1.55F 04 0.00F-01 1.68E 04
I-130 2.04E 02 4.13E 02 2,13E 02 4.55E04 6.17E 02 0.00E-01 1.93E 02
I-131 1.20E 03 1.21E 03 6.88E 02 4.00E 05 1.99 03 0.00E-01 1.08E 02
I-132 5.60E 01 1.03E 02 4.73E01 4.,77E 03 1.57E 02 0.00E-01 1.21E 02
I1-133 4.14E 02 5.12E 02 1.94E 02 9.51E 04 8.53E 02 0.00E-01 2.06E 02
I1-134 2.,93E 01 5.44E 01 2.50E 01 1.25E 03 8.32E 01 0.00E-01 3.61F 01
I-135 1.22E 02 2.20E 02 1.04E 02 1.95E 04 3.38E 02 0.00E-01 1.68E 02
CS-134 3.82E 05 6.26E 05 1.32E 05 O0.00E-01 1.94E 05 6.97E 04 3.38E 03
Cs-136 3.83E 04 1.05E 05 6.82E 04 O0.00F-01 5.61E 04 8.37E 03 3.70E 03
Cs-137 5.33E 05 5.11E 05 7.54E 04 O0.00E-01 1.66E 05 5.99E 04 3.20E 03
Cs-138 3.72E 02 5.17E 02 3,28E 02 0.00E-01 3.64E 02 3.92E 01 2.38E 02
BA-139 2.54E 01 1.35E-02 7.35e-01 0.00E-01 1.18E-02 7.97E-03 1.47E 03

* Bioaccumul ation factor assumed to be zero since no data was available.
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TABLE A.4-3 (cont ‘d)

SITE PELATED DOSE COMMITMENT FACTOR AIT
MREM/HR PER UCI/ML

GHILD

NUCLIDE BONE LIVER T BODY THYROID KIDNEY LIUNG GI-LLI

BA-140 5.09E 03 4.46E (0 2.97E 02 0.00B-01 1.45E 00 2.66E 00 2.58E 03
BA-141 1.232 01 6.86E-03 3,99E-01 0.00E-01 5.94E-03 4.03E-0z 6.99E 00
BA-142 5.36E 00 3.85E-03 2.99E-01 0.00E-01 3.12E~03 2.27E-03 6.998-02
LA-140 7.86E-01 2.75e-01 9.268-02 0.00E-01 0.00E-01 0.00E-01 7.66E 03
LA-142 4.08E-02 1.30E-02 4.07E-03 0.00E-01 0.00E-01 0.00E-01 2.58E 03
CE-141 2.34E 00 1.17E 00 1.73E-01 0.00E-01 5.118E~01 0.00E-01 1.46E 03
CE-143 4.12E-01 2.23E 02 3.24e-02 0.00E-01 9.37E-02 0.00E-01 3.27E 03
CE-144 1.23E 02 3.84E 01 5.54E 00 0.00E-01 2.13E 01 0.00E-01 1.00E 04
PR-143 3.06E 00 9.18E-01 {.52E-01 0.00%-01 4.978~01 0.00BE-01 3.3CE 03
PR-144 1.00E-02 3.10E-03 5.05E-04 0.00E-01 1.64E-03 0.00E~-01 6.68E 00
ND-147 2,17 00 1.76E 00 1.36E-01 0.00E-C1 9.65E~01 0.00E-0i 2.79E 03
w-187 4.30E 02 2.55e 02 1.14E 02 0.00E-01 0.00E-01 O0.00E-01 3.58E 04
NP-239 3.47E-01 2.49E-02 1.75E-02 0.00E-01 7.19E-02 O0.00E-01 1.84E 03
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NUCLIDE BONE LIVER

TABLE A.4-4

T BODY THYROID

SITE RELATED DOSE COMMITMENT FACIOR AIT

MREM/HR PER UCI/ML
INFANT

KIDNEY

LUNG

GI-LLI

H-3
Cc-14
NA-24

0.00E~01
8.92E 02
3.80E 02

1.16E 01
1.90E 02
3.80E 02

1.16E 01
1.90E 02
3.80E 02

1.16E 01
1.90E 02

3.80E 02

1.16E 01
1.90E 02
3.80E 02

1.16E 01
1.90E 02
3.80E 02

1.16E 01
1.90E 02
3.80E 02

P-32 6.40E 04 3.76E 03 2.48E 03 0.00E-01 0.00E-01 0.00E-01 8.65E 02
CR-51 0.00E-01 0.00E-01 5.30E-01 3.46E-01 7.56E-02 6.73E~-01 1.55E 01
MN-54 0.00E-01 7.49E 02 1.70E 02 0.00E-01 1.66E 02 0.00E-01 2.75E 02
MN-56 0.00E-01 3.08E 01 5.30E 00 O0.00E-01 2.64E 01 0.00E~01 2.80E 03
FE-55 5.23E 02 3.38E 02 9.03E 01 O0.00E-01 O0.00E-01 1.65E 02 4.29E 01
FE-59 1.16E 03 2.02E 03 7.98E 02 0.00E-01 O0.00E-01 5.98E 02 9.67E 02
CO-58 0.00E-01 1.35E 02 3.38E 02 0.00E-01 0.00E-01 0.00E-01 3.37E 02
CO-60 0.00E-01 4.06E 02 9.59E 02 0.00E-01 0.00E-01 O0.00E-01 9.67E 02
NI-63 2.39E 04 1.47E 03 8.28E 02 0.00=-01 0.00E-01 0.00E-01 7.34E 01
NI-65 1.77e 02 2.00E 01 9.10E 00 O0.00E-01 0.00E-01 0.00E-01 1.52E 03
CU-64 0.00E-01 2,29 01 1.06E 01 0.00E-01 3.87E 01 0.00E-01 4.70E 02
ZN-65 6.92E 02 2.327E 03 1.09E 03 0.00E-01 1.15E 03 0.00E-01 2.0lE 03
ZN-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 0.00E-01 1.37E 01 0.00E-01 0.00E-01 0.00E-01 3.76E-17
BR-84 0.00E-01 0.00E-01 1.44E 01 7.00E~01 0.00E-01 0.00E-01 3.76E-17
BR-85 0.00E-01 0.00E-01 7.30E-01 0.00E-01 0.00E-01 0.00E-01 3.76E-17
RB-86 0.00B~-01 6.40E 03 3.16% 03 0.00E-01 0.00E-01 0.00E-01 1.64E 02
RB-88 0.00E-01 1.87E 01 1.03E 01 0.00E-01 0.00E-01 0.00E-01 1.82E 01
RB-89 0.00E-01 1.08E 01 7.41E 00 0.00E-01 0.00E~01 0.00E-01 3.66E 00
SR-89 9.44E 04 0.00E-01 2.71E 03 0.00E-01 0,00E-01 0.00E-01 1.94E 03
SR-90 6.96E 05 0.00e-01 1.77E 05 0.00E-01 0.00E-01 0.00E-01 8.69E 03
SR-91 1.88E 03 0.00E-01 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 0.00E-01 7.79E 03
Y-90 3.27E 00 0.00E-01 8.77E~02 0.00E-01 0.00E-01 0.00E-01 4.51E 03
Y-91M 3.05e-02 0.00E-01 1.04E-03 0.00E-01 0.00E-01 0.00E-01 1.02E 02
Y-91 4,25 01 0.00E-01 1.13E 00 0.00E-01 0.00E-01 0.00E-01 3.05E 03
Y-92 2.886-01 0.00E-01 8.09E-03 0.008-01 0.00E-01 0.00E-01 5.49E 03
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TABLE A.4-4 {cont’c)

SITE RELATED DOSE COMMITMENT FACTOR AIT
MREM/HR PER UCI,’ML

INFANT
NUCLIDE BONE LIVER T BODY THYROID KIDNEY LUNG GI-LLI
Y-93 9.14e-01 O0.00E-01 2.49E-02 0.00E-0] 0.00E-01 0.00E-01 7.22E 03
ZR-95 7.75E 00 1.89E 00 1.34E 00 0.00E-01 2.04E 00 0.00E-01 9.41E 02
ZR-97 5.57E-01 9.56E-02 4.36E-02 0.00E-01 9.63E-02 0.00E-01 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 2,49E 02 O0.00E-01 1.91E 03 0.00E-01 4.21E 02
TC-99M 7.22E-02 1.49E-01 1.92E 00 0.00E-01 1.60E 00 7.79E-02 4.33E 01
TC-101 6.54E-02 1.08E-01 1.06E 00 O0.00E-01 i.28E 00 5.87E-02 1.83E Ol
RU-103 5.57E 01 0.00E-01 1.86E 01 0.00E-01 1.16E 02 0.00E-01 6.77E 02
RU~-105 5.12E 00 0.00E-01 1.72E 00 0.00E-01 3.76E 01 0.00E-01 2.04E 03
RU-106 9.07E 02 0.00r-01 1.13E 02 0.00E-01 1.07E 03 0.00E-01 6.88E 03
¥AG-110M 3,75E 01 2,722 01 1.8l1E01 0.,00E-01 3,91E 01 0.00E-01 1.42E 03
TE-125M 8.77E 02 2.93E €2 1.19E 02 2.95E 02 0.00E-01 0.00E-01 4.18E 02
TE-127M 2.20E 03 7.30E 02 2.66E 02 6.36E 02 5.42E 03 0.00E-01 8.88E 02
TE-127 3.76E 01 1.26E 01 8.09E 00 3.06E 01 9.18E 01 0.00E-01 7.90E 02
TE-129M 3.76E 03 1.29E 03 5.79E 02 1.44E 03 9.41E 03 0.90E-01 2.25E 03
TE-129 1.07E 01 3.68E 00 2.49E 00 8.95E 00 2.66E C1 0.00E-01 8.54E 02
TE-131M 5.72E 02 2.30E 02 1.90E 02 4.66E 02 1.58E 03 0.00E-01 3.87E 03
TE-131 6.62E 00 2.45E 00 1.86E 00 5,91E00 1.69E 01 0.00E-01 2.67E 02
TE-132 7.82E 02 3.87E 02 3.62E 02 5.72E 02 2.42E 03 0.00E-01 1.43E 03
I-130 2,26E 02 4.97E 02 1.99E 02 5.57E 04 5.45E 02 0.00E-01 1.06E 02
1-131 1.35E 03 1.59E 03 7.00E 02 5.23E 05 1.86E 03 (0.00E-01 5.68E 01
I-132 6.24E 01 1.,27E 02 4.51E01 5.94E 03 1.41E02 0.00E-01 1.03E 02
I-133 4.70E 02 6.85E 02 2.0l1E 02 1.25E 05 8.05E 02 0.00E-01 1.16E 02
I-134 3.27E 01 6.70E 01 2.38E 01 1.56E 03 7.49E 01 0.00E-01 6.92E 01
I-135 1.37E 02 2.72E 02 9.93E 01 2.44E 04 3.04E 02 0.00E-01 9.8SE 01
Cs-134 1.42E 04 2.64E 04 2.67E 03 0.00E-01 6.81E 03 2.42E 03 7.19E 01
Cs-136 1.73E 03 5.08E 03 1.90E 03 0.00E-01 2.02E 03 4.14E 02 7.71E 01
Cs-137 1.96E 04 2.30E 04 1.63E03 0,00E-01 6.17E 03 2.50E 03 7.19E 01
Cs-138 1.81E 01 2.948 01 1.43E01 0.00E-01 1.47E 01 2.29E00 4.70E 01
BA-139 3.31E 01 2.20E-02 9.59E-01 0.00E-01 1.328E-02 1.33E-02 2.10E 02

* Bioaccumulation factor assumed to be zero since no data was available.
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TABLE A.4-4 (cont ‘d)

SITE RELATED DOSE COMMITMENT FACTOR AIT
MREM/HR PER UCI/ML

INFANT

NUCLIDE BONE LIVER T BODY THYROID KIDNEY TIING GI-LLI

BA-140 6.43E 03 6.43E 00 3.31E 02 0.00E-01 1.53E 00 3.95E 00 1.58E 03
BA-141 1.60E 01 1.09e-02 S5.04E-01 0.00E-01 6.58E-03 6.66E-03 1.95E 02
BA-142 6.92E 00 5.76E-03 3.41E-01 0.00E-01 3.31E-03 3.43E-03 2.86E 01
LA-140 7.94E-01 3.13E-01 8.05E-02 0.00E-01 0.00E-01 0.00E-01 3.68E 03
LA-142 4.14E-02 1.52E-02 3.64E-03 C.00E-01 0.00E-01 0.00E-01 2.58E 03
CE-141 2,96E 00 1.81E 00 2.13E-01 0.00E-01 5.57E~01 0.00E-01 9.33E 02
CE-143 5.57E-01 2.69E 02 4.21E-02 0.00E-01 1.08E-01 0.00E-01 2.16E 03
CE-144 1.12E 02 4.59E 01 6.28E 00 0.00E-01 1.85E 01 0.00E-01 6.43E 03
PR-143 3.06E 00 1.14E 00 1.52e~-01 0.00E-01 4.25E-01 0.00E-01 1.61F 03
PR-144 1.03E-02 3.99E-03 5.19¢- ‘4 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 8.24E-01 0.00E-01 1.35E 03
W-187 3.40E 01 2.36E 01 8.16E 00 0.00E-01 0.00E-01 0.00E-01 1.39E 03
NP-239 4,18E-01 3.74E-02 2.11E-02 0.00E-01 7.45E-02 0.00E-01 1.08E 03

A-42




TABLE A,.5~1

INHALATION DOSE PARAMETER FOR THE CHILD, PI
MREM/YR PER UCI/M3

H-3
Cc-14
NA-24
P-32
CR-51
MN-54
MN-56
FE-55
FE-59
CO-58
Co-60
NI-63
NI-65
CU-64
ZN-65
ZN~-69
BR-83
BR-84
BR-85
RB-86
RB-88
RB-89
Sk-89
SR-90
SR-91
SR-92
Y-90
Y-91M
Y-91
Y=-92
Y-93
ZR-95
ZR-97
NB-95
MO-99
TC-99M
TC-101

1.12E 03
3.59E 04
1.61E 04
2.60E 06
1.70E 04
1.58E 06
1.23E 05
1.11E 05
1.27E 06
1.11E 06
7.07E 06
8.21E 05
8.40E 04
3.67E 04
9.95E 05
1.02E 04
4.74E 02
5.48E 02
2,53E 01
1.98E 05
5.62E 02
3.45E 02
2.16E 06
1.01E 08
1.74E 05
2.42E 05
2.68E 05
2.81E 03
2.63E 06
2.39E 05
3.89E 05
2.23E 05
3.51E 05
6.14E 05
1.35E 05
4.81E 03
5.85E 02
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RU-103
RU-105
RU-106
AG~110M
TE-125M
TE-127M
TE-127
TE-129M
TE-129
TE-131M
TE-131
TE-132
I-130
I1-131
1-132
I-133
i-134
I-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

6.62E 05
9.95E 04
1.43E 07
5.48E 06
4.77€ 05
1.48E 06
5.62E 04
1.76E 06
2.55E 04
3.08E 05
2.05E 03
3.77€ 05
1.852 06
1.62E 07
1.94E 05
3.85E 06
5.07E 04
7.92E 05
1.01E 06
1.71E 05
9.07E 05
8.40E 02
5.77E 04
1.74E 06
2.92E 03
1.64E 03
2.26E 05
7.59E 04
5.44E 05
1.27E 05
1.20E 07
4.33E 05
1.57E 03
3.28E 05
9.10E 04
6.40E 04



- TABLE A,5-2
PATHWAY DOSE FACTORS RI

ADULT

NUCLIDE INHALATION GROUND GRASS GRASS VEGETATION

PATHWAY PLANE QoW Cow PATHWAY

MILK MEAT

H-3 1.26E 03 0.00E-01 7.63E 02 3.25E 02 2.26E 03
Cc-14 1.82E 04 0.00E-01 2.63E 08 2.41E 08 2,28E 08
NA-24 1.02E 04 1.19E 07 2.44E 06 1.36E-03 2.69E 05
P-32 1.32E 06 0.00E-01 1.71E 10 4,65E 09 1.40E 09
CR-51 1.44E 04 4.66E 06 7.19E 06 1.77E 06 1.17E 07
MN-54 1.40E 06 1.39E 09 2.58E 07 2.81E 07 9.58E 08
MN-56 2.02E 04 9.03E 05 1.33e-01 0.00E-01 5.08E 02
FE-55 7.21E 04 0.00E-01 2.51E 07 2.93E 08 2.09E 08
FE-59 1.02E 06 2.73E 08 2.33E 08 2.08E 09 9.88E 08
Q0-58 9.28E 05 2.79€E 08 9.56E 07 3.70E 08 6.23E 08
CO-60 5.97E 06 2.15E 10 3.08E 08 1.41E 09 3.14E 05
NI-G3 4.32E 05 0.00E-01 6.73E 09 1.89E 10 1.04E 10
NI-65 1.23E 04 3.02E 05 1.53E 00 0.00E-01 2.28E 02
CU-64 4.90E 04 6.07E 05 2.03E 06 2.33E-05 7.85E 05
ZN-65 8.64E 05 7.46E 08 4.37E 09 1.13E 09 1.01E 09
IN-69 9.20E 02 0.00E-01 9.99E-12 0.00E-01 1.68E-05
BR-83 2.41FE 02 4.87E 03 0.00E-01 0.00E-01 4.48E 00
BR-84 3.13E 02 2.03E 05 0.00E-01 0.00E~-01 2.49E-11
BR-85 1.28E 01 0.00E-01 0.00E-01 0.00E-01 0.00E~01
RB-86 1.35E 05 8.99E 06 2.59E 09 4.87E 08 2.19E 08
RB-88 3.87E 02 3.31E 04 0.00E-01 0.00E-01 3.47E-22
RB-89 2.56E 02 1.21E 05 0.00E-01 0.00E-01 1.41E-26
SR-89 1.40E 06 2.16E 04 1.45E 09 3.02E 08 9.97E 09
SR-90 9.92E 07 0.00E-01 4.68E 10 1.24F 10 6.05E 11
SR-91 1.91E 05 2.14F 06 1.37E 05 6.76E-10 1.44E 06
SR-92 4.30E 04 7.77E 05 9.70E 00 0.00E-01 8.46E 03
Y-90 5.06E 05 4.49E 03 7.50E 05 1.13E 06 1.41E 08
Y-91M 1.92E 03 1.00E 05 1.77E-19 0.00E-C1 1.54E-08
Y-91 1.70E 06 1.07E 06 4.73E 06 6.23E 08 2.81E 09
Y-92 7.35E 04 1.80E 05 9.79E-01 0.00E-01 1.60E 04




TABLE A.5-2 (cont’d)
PATHWAY DOSE FACTORS RI

ADULT

NUCLIDE INHALATION GROUND - RASS GRASS VEGETATION

PATHWAY PLANE cow cow PATHWAY

MILK MEAT

Y-93 4.22E 05 1.85E (5 7.39E 03 2.0°E-07 5.52E 06
ZR-95 1.77E 06 2.45E (8 9.59E 05 1.90E 09 1.20E 09
ZR-97 5.23E 05 2.96E (6 2.71E 04 1.30E 00 2.11E 07
NB-95 5.05E 05 1.37E (8 2.79E 08 7.76E 09 4.81E 08
MO-99 2.48E 05 3.99E (6 5.74E 07 2.32E 05 1.43E 07
TC-99M 4.16E 03 1.84E (5 5.56E 03 7.53E~-18 5.19E 03
TC-101 3.99E 02 2.04E 24 0.00E-01 0.00E-01 2.16E-29
RU-103 5.05E 05 1.08E 08 1.19E 05 1.23E 10 5.56E 08
RU-195 4.82E 04 6.36E 05 5.25E-01 3.59B-25 3.30E 04
RU~-106 9.36E 06 4.21E 08 1.32E 06 1.81E 11 1.25E 10
AG-110M 4.63E 06 3.44E 09 2.20E 10 2.52E 09 3.98E 09
TE-125M 3.14E 05 1,55E 06 €.63E 07 1.46E 09 3.93E 08
TE-127M 9.60E 05 9.17E 04 1.86E 08 4.53E 09 1.42E 09
TE-127 5.74E 04 2.98E 03 5.16E 04 1.69E-08 4.47E 05
TE-129M 1.16E 06 1.98E 07 3.032 08 5.71E 09 1.27E 09
TE-129 1.94E 03 2.62E 04 1.19E-09 0.00E-01 3.22E-03
TE-131M 5.56E 05 8.03E 06 1.75E 07 2.20E 04 4.43E 07
TE-131 1.39E 03 2.92E 04 1.61E-32 0.00E-01 6.63E-15
TE-132 5.10E 0S 4.23E 06 7.35E 07 4.35E 07 1.32E 08
1-130 1.14E 06 5.51E 06 1.05E 08 5.30E-04 9.81E 07
1-131 1.19€ 07 1.72E 07 1.39E 11 5.04E 09 3.79E 10
I1-132 1.14E 05 1.25E 06 1.54E 01 0.0CE-01 5.40E 03
I-133 2.15E 06 2.45E 06 °.90E 08 9.37E 01 5.33E 08
I-134 2.98E 04 4.47E 05 9.57E~11 0.00E-01 4.56E-03
I1-135 4.48E 05 2.53E 06 2.22E 06 7.73E-15 6.74E 06
CsS-134 8.48E 05 6.86E 09 1.35E 10 1.56E 09 1.11E 10
Cs-136 1.46E 05 1.49E 08 1.03E 09 4.66E 07 1.66E 08
Cs-137 6.21E 05 1.03E 10 1.01E 10 1.19E 09 8.70E 09
Cs-138 6.21E 02 3.59E 05 1.81E-23 0.00E-01 7.78E-11
BA-139 3.76E 03 1.06E 05 8.09E-08 0.00E-01 5.15E-02
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TABLE A.5-2 (cont’d)
PATHWAY DOSE FACTORS RI

ADULT

NUCLIDE INHALATION GROUND GRASS GRASS VEGETATION

PATHWAY PLANE cow cow PATHWAY

MILK MEAT

BA-140 1.27E 06 2.05E 07 5.54E 07 5.92E 07 2.65E 08
BA-141 1.94E 03 4.18E 04 0.00E-01 0.00E~01 1.28E-21
B2-142 1.19E 03 4.49E 04 0.00E-01 U.00E-01 0.00E~01
LA-140 4.58E 05 1.92E 07 1.67E 05 1.39E 03 7.33E 07
LA-142 6.33F 03 7.37E (05 3.12E-08 0.00E-01 4.70E-01
CE~141 3.62E 05 1.37E 07 1.25E 07 3.63E 07 5.10E 08
CE-143 2.26E 05 2.31E 06 1.15E 06 5.56E 02 2.76E 07
CE-144 7.78E 06 6.96E 07 1.21E 08 4.93E 08 1.11E 10
PR-143 2.81E 05 0.00E~01 6.92E 05 9.19E 07 2.74E 08
PR-144 1.02E 03 1.83E N3 0.00E-01 0.00E-01 3.13E~26
ND-147 2.21E 05 8.46E 06 5.25E 05 3.98E 07 1.87E 08
w-187 1.55E 05 2.36E 06 1.80E 06 5.93E 00 1.05E 07
NP-239 1.19€ 05 1.71E 06 7.41E 04 5.22E 03 2.88E 07
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TABLE Ao 5"3

PATHWAY DOSE FACTORS RI

TEEN

NUCLIDE INHALATION GROUND GRASS GRASS VEGETATION

PATHWAY PLANE cow cow PATHWAY

MILK MEAT

H-3 1.27E 03 0.00E-01 9.94E 02 1.94E 02 2.59E 03
Cc-14 2.60E 04 0.00E-01 4.86E 08 2.04E 08 3.69E 08
NA-24 1.38E 04 1.19E 07 4.26E 06 1.09e-03 2.39E 05
P-32 1.89E 06 0.00E~01 3.15E 10 3.93E 09 l.01E 09
CR-51 2.10E 04 4.66E 06 8.39E 06 9.47E 05 1.04E 07
MN-54 1.98E 06 1.39E 09 2.87E 07 1.44E 07 9.32E 08
MN-56 5.74E 04 9.03E 05 4.85e-01 0.00E~-01 9.45E 02
FE-55% 1.24E 05 0.00E-01 4.45E 07 2.38E 08 3.25E 08
FE-59 1.53E 06 2.73E 08 2.36E 08 1.17E 09 9.90E 08
CO-58 1.34E 06 3.79E 08 1.09E 08 1.94E 08 6.01E 08
CO~60 8.72E 06 2.15E 10 3.62E 08 7.60E 08 3.24E 09
N.i~63 5.80E 05 0.00E-01 1.18E 10 1.52E 10 1.61E 10
NI-65 3.67E 04 3.02E 05 5.88E 00 0.00E-01 4.47E 02
CU~-64 6.14E 04 6.07E 05 3.30E 06 1.73E-05 6.47E 05
IN-65 1.24E 06 7.46E 08 7.31E 09 8.69E 08 1.47E 09
ZN-69 1.58E 03 0.00E-01 3.38E-11 0.00E-01 2.88E-05
BR-£3 3.44E 02 4.87E 02 0.00E-01 0.00E-01 2,92E 00
BR-84 4.33E 02 2.03E 05 0.00E-01 0.00E-01 2.27E-11
BR-85 1.83E 01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
RB-26 1.90E 05 8.99E 06 4.73E 09 4.07E 08 2.74E 08
RG 88 5.46E 02 3.31E 04 0.00E-01 0.00E~-01 3.21E-22
RB-89 3.52E 02 1.21E 05 0.00E-01 0.00E-01 1.26E-26
SR-89 2.42E 06 2.16E 04 2.67E 09 2.55E 08 1.51E 10
SR-90 1.08E 08 0.00E-01 6.61E 10 8.05E 09 7.51E 11
SR-91 2.59E 05 2.14E 06 2.39E 05 5.41E-10 1.28E 06
SR-92 1.19E 05 7.77E 05 2.28E 01 0.00E-01 1.01E 04
Y-90 5.59E 05 4.49E 03 1.07E 06 7.41E 05 1.02E 08
Y-91M 3.20E 03 1.00E 05 5.22E-18 0.00E-01 2.30E-07
Y-91 2.94E 06 1.07E 06 6.48E 06 3.91E 08 3.21E 09
Y-92 1.65E 05 1.80E 05 2.83E 00 0.00E~01 2.36E 04




TABLE A.5-3 (cont’d)

PATHWAY DOSE FACTORS RI

TEFN

NUCLIDE INHALATION GROUND GRASS GPASS VEGETATION

PATHWAY o) oow cow PATHWAY

MILK MEAT

Y-93 5.79E 05 1.85E 05 1.31E 04 1.70E-07 4.99E 06
ZR-95 2.69E 06 2.45E 08 1.20E 06 1.09E 09 1.25E 09
ZR-97 «-0E 05 2.96E 06 4.23E 04 9.27E-01 1.67E 07
NB-95 7.51E 05 1.37E 08 3.34E 08 4.26E 09 4.57E 08
MO~-99 2.69E 05 3.99E 06 1.02E 08 1.89E 05 1.29E 07
TC-99M 6.13E 03 1.84E 05 1.06E 04 6.55E~-18 5.02E 03
TC-1n1 6.67E 02 2.04E 04 0.00E-01 0.00E-01 2.00E-29
RU-103 7.83E 05 1.08E 08 1.51E 05 7.15E 09 5.69E 08
RU-105 9.04E 04 6.36E 05 1.27E 00 3.96E-25 4.04E 04
RU-106 1.61E 07 4.21E 08 1.80E 06 1.13E 11 1.48E 10
AG-110M 6.75E 06 3.44E 09 2.56E 10 1.35E 09 4.03E 09
TE-125M 5.36E 05 1.55E 06 8.86E 07 8.94E 08 4,38E 08
TE-127M 1.66E 06 9.17E 04 3.42E 08 3.82E 09 2.24E 09
TE-127 8.08E 04 2,98E 03 9.35E 04 1.40E-08 4.12E 05
TE-129M 1.98E 06 1.98E 07 4.61E 08 3.97E 09 1.51E 09
TE-129 3.30E 03 2.62E 04 2.86E-09 0.00E-01 3.92E-03
TE-131M 6.21E 05 8.03E 06 2.53E 07 1.45E 04 3.25E 07
TE-131 2.34E 03 2.92E 04 2.93E-32 0.00E-01 6.15E-15
TE-132 4.63E 05 4.23E 06 8.61E 07 2.33E 07 7.84E 07
1-130 1.49E 06 5.51E 06 1.74E 08 4.03E-04 8.28E 07
I-131 1.46E 07 1.72E 07 2.20E 11 3.65E 09 3.14E 10
I1-132 1.51E 05 1.25E 06 2.58E 01 0.00E-01 4,59E 03
I-133 2.92E 06 2.45E 06 1.67E 09 7.26E 01 4,.59E 08
I-134 3.95E 04 4.47E 05 1.60E-10 0.00e-01 3.87E-03
I-135 6.21E 05 2.53E 06 3.78E 06 6.03E-15 5.84E 06
Cs-134 1.13E 06 6.86E 09 2.31E 10 1.23E 09 1.67E 10
Cs-136 1.94E 05 1.49E 08 1.75E 09 3.62E 07 1.68E 08
Cs-137 8.48LC 05 1.03E 10 1.78E 10 9.63E 08 1.35E 10
Cs-138 8.56E 02 3.59E 05 3.19eE-23 0.00E-01 6.98E-11
BA-139 6.46E 03 1.06E 05 7.53F-07 0.00E-01 2.44e-01
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TABLE A.5-3 (cont d)

PATHWAY DOSE FACTORS RI

TEEN

NUCLIDE INHALATION GROUND GRASS GRASS VEGETATION

PATHWAY PLANE cow cow PATHWAY

MILK MEAT

BA-140 2.03E 06 2.05E 07 7.48E 07 3.67E 07 2.13E 08
BA-141 3.29E 03 4.18E 04 0.00E-01 0.00E~01 1.19e-21
BA-142 1.91E 03 4.49E 04 0.00E-01 0.00E-01 0.00E-01
LA-140 4.87E 05 1.92E 07 2.29E 05 8.72E 02 5.11E 07
LA-142 1.20E 04 7.37E 05 2.29E-07 0.00E-01 1.76E 00
CE-141 6.14E 05 1.37E 07 1.70E 07 2.25E 07 5.41E 08
CE-143 2.55E 05 2.31E 06 1.67E 06 3.70E 02 2.04E 07
CE-144 1.34E 07 6.96E 07 1.66E 08 3.097 08 1.33E 10
PR-143 4.33E 05 0.00E-01 9.55E 05 5.81E 07 2.31E 08
PR-144 1.75E 03 1.83E 03 0.00E-01 0.00E-01 2.93E-26
ND-147 3.72E 05 8.46E 06 7.15E 05 2.48E 07 1.44E 08
w-187 1.77E 05 2.36E 06 2.65E 06 4.00E 00 7.84E 06
NP-239 1.32E 05 1.71E 06 1.06E 05 3.432 03 2.10E 07
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TABLE A,5-4
PATHWAY DOSE FACTORS RI

CHILD

NUCLIDE INHALATICN GROUND GRASS GRASS VEGETATTON

PATHWAY PLANE oow cow PATHWAY

MILK MEAT

H-3 1.12E 03 0.00E-01 1.57E 03 2.34E 02 4.01E 03
C-14 3.59E 04 0.00E-01 1.19E 09 3.83E 08 8.89E 08
NA-24 1.61E 04 1.19E 07 8.86E 06 1.73e-03 3.73E 05
P-32 2.60E 06 0.00E-01 7.77E 10 7.41E 09 3.37E 09
CR-51 1.70E 04 4 .66E 06 5.40E 06 4.66E 05 6.21E 06
MN-54 1.58E 06 1.39E 09 2.10E 07 8.01E 06 6.65E 08
MN-56 1.23E 05 9.03E 05 .26E 00 0.00E-01 2.72E 03
FE-55 1.11E 05 0.00E-01 1.12E 08 4.57E 08 8.LOE 08
FE-59 1.27E 06 2.73E 08 2.02E 08 6.24E 08 6.69E 08
Co-58 1.11E 06 3.79E 08 7.07E 07 9.58E 07 3.76E 08
CO-60 7.078 06 2.15E 10 2.39E 08 3.84E 08 2,10E 09
NI-63 8.21E 05 0.00E-01 2.96E 10 2.91E 10 3.95E 10
NI-65 8.40E 04 3.02E 05 2.39E 01 0.00E-01 1.37E 03
CU-64 3.67E 04 6.07E 05 3.51E 06 1.41E-05 5.16E 05
ZN-65 9.95E 05 7.46E 08 1.10E 10 1.00E 09 2.16E 09
ZN-69 1.02E 04 0.00E-01 2.15e-09 0.00E-01 1.38E-03
BR-83 4.74E 02 4.87E 03 0.00E-04 0.00E-01 5.38E 00
BR-84 5.48E 02 2.03E 05 0.00e-01 0.00E-01 3.85E-11
BR-85 2.53E 01 0.00E-01 0.00E-01 0.00E-01 0.G0E-01
RB-86 1.98E 05 8.99E 06 8.77E 09 5.77E 08 4.52E 08
RB-88 5.62E 02 3.31E 04 0.00E-01 0.00E-01 4.43E-22
RB-89 3.45E 02 1.21E 05 0.00E~-01 0.00E-01 1.67E-26
SR-89 2.16% 06 2.16E 04 6.62E 09 4.82E 08 3.60E 10
SR-90 1.01E 08 0.00F-01 1.12E 11 1.04E 10 1.24E 12
SR-91 1.74E 05 2.14E 06 2.85E 05 4.94E-10 1.15E 06
SR-92 2.42E 05 7.77E 05 4.15E 01 0.00E-01 1.38E 04
Y-90 2.68E 05 4.49E 03 9.15E 05 4.84E 05 6.56E 07
Y-91M 2.81E 03 1.00E 05 5.29E-16 0.00E-01 1.75E-05
Y-91 2.63E 06 1.07E C6 5.20E 06 2.40E 08 2.48E 09
¥Y-92 2.39E 05 1.80E 05 7.33E 00 0.00E-01 4.58E 04
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TABLE A.5-4 (cont’d)
PATHWAY DOSE FACTORS RI

CHILD

NUCLIDE INHALATION GROUND GRASS GRASS VEGETATION

PATHWAY PLANE oow cow PATHWAY

MILK MEAT

Y-93 3.89E 05 1.85E 05 1.57E 04 1.56E-07 4.48E 06
ZR-95 2.23E 06 2.45E 08 8.79E 05 6.11E 08 8.85E 08
ZR-97 3.51E 05 2.56E 06 4.20E 04 7.05E-01 1.25E 07
NB-95 6.14E 05 1.37C 08 2.29E 08 2.23E 09 2.96E 08
MO-99 1.35E 05 3.99E 06 1.74E 08 2.45E 05 1.65E 07
TC-99M 4.81E 03 1.84E 05 1.48E 04 7.00E-18 5.26E 03
TC-101 5.85E 02 2.04E 04 0.00E-01 0.00E-01 2.55E-29
RU-103 6.62E 05 1.08E 08 1.11E 05 4.00Z 09 3.96E 08
RU-105 9.95E 04 6.36E 05 2.50E 00 5.98E-25 5.99E 04
RU-106 1.43E 07 4.21E 08 1.44E 06 6.90E 10 1.16E 10
AG-110M 5.48E 06 3.44E 09 1.68E 10 6.74E 08 2.58E 09
TE-125M 4.77E 05 1.55E 06 7.38E 07 5.69E 08 3.51E 08
TE-127M 1.48E 06 9.17E 04 5.93E 08 5.06E 09 3.77E 09
TE-127 5.62E 04 2.98E 03 1.16E 05 1.33e-08 3.85E 05
TE-129M 1.76E 06 1.98E 07 7.97E 08 5.26E 09 2.47E 09
TE-129 2.55E 04 2.62E 04 8.03E-08 0.00E-01 8.25E-02
TE-131M 3.08E 05 8.03E 06 2.24E 07 9.84E 03 2.16E 07
TE-131 2.05E 03 2.92E 04 8.64E-32 0.00E-01 1.36E-14
TE-132 3.77E 05 4,23E 06 4.57E 07 9.46E 06 3.12E 07
I-130 1.85E 06 5.51E 06 3.85E 08 6.80E-04 1.37E 08
I1-131 1.62E 07 1.72E 07 4.33E 11 5.51E 09 4.76E 10
I1-132 1.94E 05 1.25E 06 5.89E 01 0.00E-01 7.87E 03
1-133 3.85E 06 2.45E 06 3.95E 09 1.31E 02 8.12E 08
I-134 5.07E 04 4.47E 05 3.65E-10 0.00E-01 6.65E-03
1-135 7.92E 05 2.53E 06 8.62E 06 1.05E-14 9.98E 06
Cs-134 1.01E 06 6.86E 09 3.72E 10 1.51E 09 2.63E 10
Cs-136 1.71E 05 1.49E 08 2.76E 09 4.36E 07 2.21E 08
Cs-137 9.07E 05 1.03E 10 3.22E 10 1.33E 09 2.,39E 10
Cs-138 8.40E 02 3.59E 05 S.60E-7 0.00E-01 9.20E-11
BA-139 5.77E 04 1.06E 05 1.20E-05 0.00E-01 2.91E 00
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TABLE A,5-4 (cont’d)
PATHWAY DOSE FACTORS RI

CHILD

NUCLIDE INHALATION GROUND GRASS GRASS VEGETATION

PATHWAY PLANE cow QoW PATHWAY

MILK MEAT

BA-140 1.74E 06 2.05E 07 1.17E 08 4.39E 07 2.77E 08
BA-141 2.92E 03 4.18E 04 0.00E-01 0.00E-01 2,20E-21
BA-142 1.64E 03 4,.49E 04 0.00E-01 0.00E-01 0.00E-01
LA-140 2.26E 05 1.92E 07 1.89E 05 5.51E 02 3.17E 07
LA-142 7.59E 04 7.37E 05 2.58E-06 0.00E-01 1.49E 01
CE-141 5.44E 05 1.37E 07 1.36E 07 1.38E 07 4.08E 08
Ce-143 1.27E 05 2.31E 06 1.49E 06 2.52E 02 1.36E 07
CE-144 1.20E 07 6.96E 07 1.33E 08 1.89E 08 1.04E 10
PR-143 4,.33E 05 0.00E--01 7.75E 05 3.60E 07 1.57E 08
PR-144 1.57E 03 1.83E 03 0.00E~01 0.00E-01 3.62E-23
ND-147 3.28E 05 8.46E 06 5.73E 05 1.52E 07 9.29E 07
W-187 9.10E 04 2.36E 06 2.42E 06 2.80E 00 5.38E 06
NP-239 6.40E 04 1.71E 06 9.16E 04 2.26E 03 1.36E 07
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TABLE A.5-5

PATHWAY DOSE FACTORS RI

INFANT

NUCLIDE INHALATION GROUND GRASS GRASS VEGETATION

PATHWAY PLANE oW cow PATHWAY

MILK MEAT

H-3 6.47E 02 0.C0E-01 2,38E 03 0.00E-01 0.00E-01
C-14 2.65E 04 0.00E-01 2.34E 09 0.00E-01 0.00E~01
NA-24 1.06E 04 1.19E 07 1.54E 07 0.00E-01 0.00E-01
P-32 2,03E 06 0.00E-01 1.60E 11 0.00E-01 0.00E-01
CR-51 1.28E 04 4.66F 06 4.70E 06 0.00E-01 0.00E-01
MN-54 1.00E 06 1.39E 09 3.90E 07 0.00E-01 0.00E-01
MN-56 7.17E 04 9.03E 05 2.86E 00 0.00E-01 0.00E-01
FE-55 8.69E 04 0.00E-01 1.35E 08 0.00E-01 0.00E-01
FE-59 1.02E 06 2.73E 08 3.92E 08 0.00E-01 0.00E-01
CO-58 7.77E 05 3.79E 08 6.05E 07 0.00E-01 0.00E-01
Co-60 4.51E 06 2.15E 10 2.10E 08 0.00E-01 0.00E-01
NI-63 3.39E 05 0.00E-01 3.49E 10 0.C0E-01 0.00E-01
NI-65 5.01E 04 3.02E 05 3.78E 01 0.00E-01 0.00E-01
QU-64 1,50E 04 6.07E 05 3.81E 06 0.00E-01 0.00E-01
ZN-65 6.47E 05 7.46E 08 1.90E 10 0.0CE-01 0.00E-01
ZN-69 1.32E 04 0.00E-01 7.40E-09 C.00E-01 0.00E-01
BR-83 3.81E 02 4.87E 03 0.00E-01 0.00E-01 0.00E~01
BR-84 4,00E 02 2.03E 05 0.00E-C1 0.00E-01 0.00E-01
BR-85 2.04E 01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
RB-86 1.90E 05 8.99E 06 2.23F 10 0.00E-01 0.00E-01
RB-88 5.57E 02 3.31E 04 0.00E-01 0.00E~01 0.00E-01
RB-89 3.21E 02 1.21E 05 0.00E-01 0.00E-01 0.00E-01
SR-89 2.03E 06 2.16E 04 1.26F 10 0.00E-01 0.00E-01
SR-90 4.09E 07 0.00E-01 1.22E 11 0.00E-01 0.00E-01
SR-91 7.34E 04 2.14F 06 3.19E 05 0.00F-01 0.00E-01
SR-92 1.40E 05 7.77E 05 5.02E 01 0.00E-01 0.00E-01
Y-90 2.69E 05 4.49E 03 9.39E 05 0.00E-01 0.00E-01
Y-91M 2.79E 03 1.00E 05 1.91E-15 0.00E-01 0.00E-01
Y-91 2.45E 06 1.07E 06 5.25E 06 0.00E-01 0.00E-01
Y-92 1.27E 05 1.80E 05 1.03E 01 0.00E-01 0.00E~01
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TABLE A.5~5 (cont’'d)

PATHWAY DOSE FACTORS RI

INFANT

NUCLIDE INHALATION GROUND GRASS GRASS VEGETATION

PATHWAY PIANE cow cow PATHWAY

MILK MEAT

Y-93 1.67E 05 1.85E 05 1.78E 04 0.00E-01 0.00E-01
ZR-95 1.75E 06 2.45E 08 8.26E 05 0.00E-01 0.00e-01
ZR-97 1.40E 05 2.96E 06 4.45E 04 0.00E-01 0.00E-01
NB-95 4.79E 05 1.37E 08 2.06E 08 0.00E-01 0.00E-01
MO-39 1.35E 05 3.99E 06 3.11E 08 0.00E-01 0.00E-01
TC-99M 2.03E 03 1.84E 05 1.65E 04 0.00E-01 0.00E-01
TC-101 8.44E 02 2.04E 04 0.00E-01 0.00E-01 0.00E-01
RU-103 5.52E 05 1.08E 08 1.05E 05 0.00E-01 0.00E-01
RU-105 4.84E 04 6.36E 05 3.21E 00 0.00E-01 0.00E-01
RU-106 1.16E 07 4.21E 08 1.44E 06 0.00E-01 0.00E-01
AG-110M 3.67E 06 3.44E 09 1.46E 10 0.00E-01 0.00E~01
TE-125M 4.47E 05 1.55E 06 i.51E 08 0.CO0E-01 0.00E-01
TE-127M 1.31E 06 9.17E 04 1.04E 09 0.00E-01 0.00E-01
TE-127 2.44E 04 2.98E 03 1.33E 05 0.00E-01 0.00E~01
TE~129M 1.68E 06 1.98E 07 1.39E 09 0.00E-01 0.00E-01
TE-129 2.63E 04 2.62E 04 2,.19e-07 0.00E-01 0.00E-01
TE-131M 1.99E 05 8.03E 06 2.29E 07 0.00E-01 0.00E-01
TE-121 8.22E 03 2.92E 04 1.41E-30 0.00E~01 0.00E~-01
TE-132 3.40E 05 4.23E 06 6.53E 07 0.00E2-01 0.00E-01
1-130 1.60E 06 5.51E 06 8.76E 08 0.00E-01 0.00E~01
I1-131 1.48E 07 1.72E 07 1.05E 12 0.00E-01 0.00E-01
I1-132 1.69E 05 1.25E 06 1.37E 02 1.00E-01 0.00E-01
I-133 3.56E 06 2.45E 06 9.61E 09 0.00E-01 0.00E-01
I-134 4.45E 04 4.47E 05 8.47E-10 0.00E-01 0.00E-01
I1-135 6.96E 05 2.53E 06 2.00E 07 0.00E-01 0.00E-01
Cs-134 7.03E 05 6.86E 09 6.80E lu 0.00E-01 0.00E~01
Cs-136 1.35E 05 1.49E 08 5.76E 09 0.00E-01 0.00E-01
Cs-17 6.12E 05 1.03E 10 6.022 190 0.00E-01 0.00E-01
Cs-138 8.76E 02 3.59E 05 2.21E~22 0.00E~-01 0.00E-01
BA-139 5.10E 04 1.06E 05 2.80E-05 0.00E-01 0.00E-01
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TABLE A.5-5 (cont’d)

PATHWAY DOSE FACTORS RI

INFANT

NUCLIDE INHALATION GROUND GRASS CRASS VEGETATION

PATHWAY PLANE oW W PATHWAY

MILK MEAT

BA-140 1.60E 06 2.05E 07 2.41E 08 0.00g--01 0.0CE-01
BA-141 4.75E 03 4.18E 04 0.00E-01 0.00E-01 0.00E-01
BA-142 1.55€ 03 4,49E 04 0.00E-01 0.00E-01 0.00E-01
LA-140 1.68E 05 1.92E 07 1.88E 05 0.00E-01 0 _90E-01
TA-142 5.95E 04 7.37E 05 5.36E-06 0.00E-01 0.00E-01
CE-141 5.17E 05 1.37E 07 1.37E 07 0.00E-01 0.00E~01
CE-143 1.16E 05 2.31E 06 1.54E 06 0.00E-01 0.00E-01
CE-144 9.84E 06 6.96E 07 1.33E 08 0.00E-01 0.00E~01
PR-143 4.33E 05 0.00E-01 7.84E 05 0.00E-01 0.00E-01
PR-144 4.28E 03 1.83E 03 0.00E-01 0.00E-01 0.00E-01
ND-147 3.22E 05 8.46E 06 5.77E 05 0.00E-01 0.00E-01
w-187 3.96E 04 2.36E 06 2.50E 06 0.00E-01 0.00E-01
NP-239 5.95E 04 1.71E 06 9.43E 04 0.00E-01 0.00E-01
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AVPINDIX B

B.t ACCIDENTAL RELEASES

17 the event of an acecidental release of radioactive
Jiquids or gases from the plant, t1e nornal effluent
restri~tion= set ~v- in 10CFR Parts 20 and 50 may or
may not be Jiolated. Proper emergency response plan-
nin{ (ag described in NUREG-0654) reguires rapid esti-
mates of uvncontrolled releases. Radiological Emergency
Plan Imniementing Procedure (EPIP) ALM 12-11.0, "Dose
Projections,” will be the guiding procedure in the event
of an accidental release,

B.l ACCIDEN? DN3#S — LIQUID L2NEASES

In the event of zn accident2i liguid release, the re-
leased guancity cf activitv will be estimated based upon
operational records. The prijected accident dose will
then be calculated in the same manner as normal effluent
dosee (Section 2.3).

Tf the calculated release concentrations at the circulat-
ing water discharge are above Part 50 and Part 20 limits,
a sample will be taken from the lake once every 8 hours
and an isotopic analysis performed once every 24 hours
until lake concentrations are below Part 50 and Part 20
limits.

If activity measured in the lake is abave Part 50 and
Part 20 limits tlen the Radinlogical Emargency Plan
Implementing Procedure (JPIP) AD4 12-11.3 "Dose
Projections” will be used Lo control emergency
action,

B.2 ACCIDENT DOSF$ - 3ASECUS RELEASES

The Padioactive Release Information System (RRIS) is
specifically designed to provide this information. The
system makes use of on-line effluert monitors and meteor-
ological ironitors, as well as sampling and computer
medelling to estimate and predict doses to the suriound-

ing population. 1f the RRIS is unavaiiable at the time of
an accideni, Emergency Plan Implementing Procedure ADM
12-11.2 "Dose Projecticns™ will be used to control emergency
action.
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APPENDIX C

PROPRIETARY INFORMATION SUPPLIED BY SAI

The X/0°s and D/Q°s are calculated using the guidance
of Reg. Guide 1.111

The constant mean wind direction model, as defired in
equation 3 of Reg. Guide 1.111, is used to calculate X/Q
values.

(X/0)p

Where: he

njj

ODCM

2.032 E nij exp (-hd/2 ¢35 (x))

N x Uj ;% (x)
Effective release height (m). (All releases from
Wolf Creek Generating Station are considered as
ground releases therefore h = 0.)
Hours of valid data for weather conditions in
given direction, windspeed class i, and atmospheric
stability class j.
Total hours cf valid data
Midpoint of windspeed class (m/s)
Distance downwind (m)

Vertical plume spread without volumetric correction
at distance x and stability class j. See Figure C.l

Vertical plume spread with volumetric correction
for release within buildings wake cavity, at
distance x and stability class j.

For ground level releases ;% (x) is the lesser of
2 2
(a%,45(x) + 0.5D3/7r ) 1/2
or
ﬁG—Zj (x)

where
Dy = Maximum adjacent building height

either up- or down-wind from the
release point
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ODCM

2.032 = (2/+) 1/2 divided by width, in radians, of a
22.5 sector

(X/Q)p = Average effluent concentration, X, normalized to
source strength, Q, at distance x in sector D.

For WCGS the above Meteorological Model will simplify to the
following eguation for X/Q:

A
. 2,032 § nij
(X/Q)p =

N Uj x E% (x)

The calculation of the relative deposition per unit area,
D/Q, is performed using the deposition rate graphs found in
Reg. Guide 1.111. For a 22.5 sector, since the effluent
concentration is assumed uniform across the sector, the
relative deposition per unit area is assumed uniform across

the sector.

The calculation of D/Q is determined from relative deposi-
tion by the following relationship:

Djj(x) * DEPLjj(x)
D/Q =

(2/16) x

Where:

Dij(x) = Relative deposition rate for windspeed class
i and stability class j at downwind distance
x {1/m)s

(2v/16)x = Length of arc across sector at downwind
distance x (m).

D/Q = Relative deposition per unit area (m).

DEPLj4(x) = Reduction factor due to plume depletion at
' distance x for windspeed i and stability class

j.
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Figure 1. Vertical Standard Deviation of Material in a Plume (Letters denote Pasquill Stability Class)

NCTE: THESE ARE STANDARD RELATIONSHIPS AND MAY HAVE TO BE
MODIFIED FOR CERTAIN TYPES OF TERRAIN AND/OR CLIMATIC
CONDITIONS (E.G.,, VALLEY, DESERT, OVER WATER).
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