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1. Caseous Effluents

1.1 Alars/Tris Setpoints

Specificatien 3.11.2.1 requires that the dose rate in unrestricted
areas due to gaseous effluents from the site shall be limited at all tinmes
to the following values:

1. 500 mren/y to the total body and 3,000 mrem/y to the skin froa

noble gases.

2. 1,500 mre=/y to any organ from radioiodines and particulates.
Specification 3.3.3.10 requires giseous effluent monitors to have alara/
trip setpoints to ensure that the above dose rates are not exceeded. This
section of the ODCY describes the methodology that will be wsed to determine
these setpoints.

The methodology for determining alarc/trip setpoints is divided intc
tvo major parts. The first consists of backecalculating from a dose rate
to a release rate limit, in uCi/s, for each nuclide and relcfge poiat. The
second consists of using the release rate limits to deterzine the physical
settings on the conitors.

1.1.1 Release Rate Licit Methodology = uCi/s

Step 1

The first scep involves calculating a dosc race based on the design
objective source tern mix used in Aprendix I licensinm calculation=. Historical
peteorological data used in licensing are also used in this calculatien.

Doses are deter=ined for (1) noble gases and (2) fodines and particulates.
Depending on the pathway involved, either air concentrations or ground

concentrations are calculated.
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A. Equatioas a=d assu=ptioans for calculatinsg doses froz noble.gases
are as follows:

Assi=pticss

1. Doses to be calculated are total body a=d skin.

2. Expesure pathvay is suboersica witlin a cloud of coble gases.

3. Noble gas radionuclide cix i{s basad oa the historisally observed
source ter= given in Tadle 1.1.

4. Basic radiozuclicde cdata are givez i Ti;lc 1.2.

5. All releases are treated as grou=c-level.

6. YMeteorological data are expresses as a jolac-frequezcy distribu-
tion of viad speed, vind direcsica, a=Z astsospheric sta2bilicty for
the period (Teule 1.3).

7. Rawv ceteorological data consist of wizd spees aad direction
peasure=2ats a: 10= aad texzperatura zessurezents at 10m and 50m.

8. Dose is to de evaluated at the oifsite erposure point where

paxi=i= conceatratioas are exjected to exist.

9. Poteatial :‘n:-_g—gxpogurg ?Ci::’ are identified in Table l.L.

10. A sexi-infinite cloud model is usal.

11. credit is takea for shieldizg ir resicezce (fractor of 0.7)
12, Plu=e deplezion and radiocactive Se2zay a2ve considared,

13. Buflding vaie effects on effluex: Zisrersica are considered.
14, A sector-average dispersioa equatics is used.

15. The vind speed classes that are usel a2re as fcllovs:
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Wind Speed
!22:::_ Rasege (a/s) ¥idoolat (=/s)

1 <0.3 0.13

2 0.3-0.6 0.45

3 0.7-1.5 1.10

4 1.6-2.. 1.99

5 2.5-3.3 2.80

6 3.4~5.5 4.45

7 5.6-8.2 6.91

8 >10.9 13.00

16. The stability classes that wvill be usad are the sta=dard A
through ( ~lassifications. The stability classes 1-7 will
correspo=d to A=l, 3=2, ., . ., C=7,

17. Terrzin effects are tot cocsidered.

Eguatieas

To calculzte the dose for any oane of the 15 poreatial maxizum-exposure
points, the following equaticns are usad.

For catercining the air coacentration of any radicauclide:

9 A -
\1/2 A
X {;,l fo, 9 2 - [.si §j (1.1)
T, v Ewm \
j.l o=
vhere

xi ® air co=ceniraticn of radiczuclide {, uti/a’.
fjk ® Joint relative frequency of occurrence of winds {n wvindspeed
class §, stabilicty class k, blowing tovard this exposure

point, expressed as a fraction.




Q = average release rate of radionuclide &, uCi/s.
p = fractic~ »f radionuclide resaining in plume,

L . = vertical dispersion coefficient for stability class k wvhich

zk

includes a building wvake adjustment, zzk - (ozk' - cAIn’ ‘/’,

vhere a‘ is the vertical dispersion coefficient for stability

k
class k (m), ¢ is a building shape factor (c = 0.5), and A is
the minimum building cross-sectional area (2200 =), m.

u, = midpoint value of wind speed class interval §, a/s.

x = downwind distance, m.
n = pumber of sectors, 16.
11 = radicactive decay coefficient of radionuclide i, g !

2nx/n = sector width at point of interest, o.

For determining the total body dose rate

Drs 'Z Xy DFB, (1.2)

vhere i

D.. = total body dose rate, mrem/y.

T8
xl = air concentration of radionuclide {i, uCIIn’.
DF!1 = total body dose factor due to gamma radiation, mrem/y
per uCi/m’ (Tadle 1.5).

For determining the skin dose rate

D, = § Xg [nrs‘ +1.11 °”x’ (1.3)
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vhere

D. = skin do.> racte, zrea/y.
x‘ ® alr coocentration of radionuclide 1, uci/a’.
nrs‘ = skin dose factor due to beta radiation, mrem/y per
pCt/a’ (Table 1.3).
1.11 = the average ratio of tissue to air energy absorption
coefficients, orea/mrad.

nyi ® ga=ma-to-air dose factor for radionuclide i, orad/y per

pCi/a’ (Table 1.5).

B. [Equations and assu=ptions for calculating doses from radiviodines

and particulates are as follows:

Assumntions .

1.

Dose is to be calculated for the critical organ, thyroid, and the
eritical age groups, inZant (milk) and child (green, leafy vegetables).
Exposure pathways_from iodines and particulates are milk ingestion,
ground contamination, greceun leafy vegetables from home gardens, and
inhalation.

The radioiodine and particulate mix is based on the historically observed
source term given in Table 1.1.

Basic radionuclide data are given in Table 1.2.

All relcases are treatel as ground-level.

Annual average x/Q's are given in Table 1.3.

Rav meteorological data for ground-level releases consist

of wvind speed and directior measurements at 10m and temperature
measurcments at 10m and 50m.

Dose is to be evaluated at the potent’al offsite exposure point
where maximum doses to man arc expected to exist.

Rezl cow, goat and garden locations are considercd.

Potential maximum exposure points (Table 1.4) considered are

the necarest cow, goat and home garden locutions in each sector.
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11. Terrain effects are not considered.
12. Building wake effects on effluent dispersion are considered.
13. Plume depletion and radioactive decay are considered for air-

concentration calculations.

14. Radioactive decay is considered for yround-concentration
calculations.

15. Deposition is calculated based on the curves given in Figure 1l.1l.

16. Milk cows and goats cbtain 100% of their food from pasture grass
May through October of each year.

17. Credit is taken for shielding by residence (factor of 0.7).

Equations

To calculate the dose for any one of the potential maximum-exposure
points. .he lollowing equations are used.

1. Inhalation -

Equation for calculating air concentratiocn, X, is the sume as in

the Noble Cas Section, 1.1.1.A.
For determining the organ  dosec rate:

nI = 1x10* Xy DFI, BR (1.4)



DI Organ dose rate

X air concentraticn ionucli £, 1Ei/m3

, mrem/pCi (Table 1.7).

-

. . x ' san ad :
- ar /y, infant; 3700 moy, child; or 8000 m>/y adult

6

1 x 10" = pCi/uCi conversion factor.

2. Cround Conta=inztien

For deterzining the ground concentraricn of any nuclide:
7

' 3
G, = 3.15x107 e Y PR oexp -2
(2nx/n) Ai

I g %))

o=t

ground concentration of radionuclide 1, uci/a’.

stability class.

joint relative frequency of occurreace of winds in stabilizy
elass k blowing toward this exposure point, expressed as a
fraction.

average release rate of radionuclide i, uCi/s.

relative deposition rate, m ! (Figure 1.1 for DR/2mY).
dovilwind distance, m.

nu=ber of sectors, 1l6.

sector width at point of interest, m.

radicactive decay coefficient of radionuclide 4§, y-‘.

tize for buildup of radionuclides on the ground, 35y.

s/y conversion factor.




For deter=i{ning the

L

wvhere:

o
a
"

- (8,760) (1x10%)

i

G

per pCi/n? (Table 1.8).

8,760 = occupation time, h/y.

1x10°*

3. Milk Ingestion

i

F
D.C1

pCi/uci conversion factor.

ground concentration of radionuclide i, uci/m’.

. Er s
total body or organ dose rate from ground contamination:

(1.6)

| dose rate due to ground contamination, mrem/y.

dose factor for standing on contaminated ground, arexa/h

For determining the concentration of any nuclide (except

C-14 and H-3) in and on vegetation:

7

cv, = 3,600

k=1

vhere:

v

uCi/kg.

fk Q1 DR

r{l-exo (-XEI tc)] -

(2mx/n)

k = stability class.

Y A

v &1

B, [l-exp (-}, t)]

P A

i

Q.7)

= concentration of radionuclide { in and on vegetation,

‘k = frequency of this stability class and wind direction

combination, expressed as a fraction.

Q‘ = average relcase rate of radionuclide 1, uCi/s.



relative deposition rate, @ : (Figure 1.1).
downwind distance, am.
nusber of sectors, 16.
2mx/n = sector width at point of interest, =.
r = fraction of deposited activity retained on vegetation
(1.0 for iodines, 0.2 for particulates).

effective rezoval rate constant, A Ai - Xv, vhere A

BL

is the radicactive decay coefficient, h™ ', and Au is a

i

measure of physical loss by weathering (Rv = ,0021 h-‘),
period over which depositien occurs, 720 h.
agricultural yield, 0.7 kg/m’.
transfer factor from soil to vegetation of radionuclide
i (Tadble 1.9).
radicactive decay coefficient of radionuclide 4, h !,
tine for buildup of radionuclides on the ground, 3.07x10°
h (35y).
P = effective surface density of soil, 240 kg/az.
3,600 = s/h conversion factor.

For determining the concentration of C-14 in vegetation:

Vi ™ 1x10°? Xy (0-11/0.16)

vhere
CV14 concentration of C~14 in vegetatfon, uCi/kg.
X;a air concentration of C-14, uCi/m?.
fraction of total plant mass that is natural carbon.
concentration of natural cardon in the atnmosphere,
g/m’.

g/kg conversion factor.




For deterzining the concentration of H-3 {n vegetation:

. 3
CVT 1x10 Xz (0.75) (0.5/H)

vhere
ch concentration of H-] in vegetation, uCi/kg.
Xr air concentraticn of H-3, Ci/a’.
fraction of total plant mass that is water.
ratio of tritium concentration in plant water to tritium
éoncen:ration in atzospheric water.
B = absolute humidity of the atacsphere, g/a’.
1x10’ g/kg conversicn factor.
For determining the concentration of any nuclide in cow's

[, = ? -A
o1, cv, Niqf exp ( 1‘)

£
vhere
CMi ‘concentration of radionuclide i (including C-14 and H-3)
in ailk, pCi/l.
concentration of radionuclide { in and en vegetation,
uCi/kg.
transf{er factor from feed to milk for radionuclide i, i/1(Table 1.6).
anount of fced consumed by the milk animal per day, kg/d.
radioactive decay coefficient of radionuclide i, 4 '.
transport time of activity from fecd to milk to receptor,
2 days.
For deternining the organ dose rate from ingestion of green leafy vegetables and

milk:

= 1x10¢




Organ dose rate due to ingestion, m
concentration of radionuclide i i
(or liters)

ingestion dose

ingestion rate for milk, 330 1/y; for vegetables
no ingestion by

pCi/uCi conversion

Orgzan Dose Rates

¥Yor deternining the total thrroid dose rate from iodines 2ad

particulates:

D=D_+

-~
-

D organ dose rate, sre=/y.
T dose rate due to Inhalaticn, zrez/v.
dose rate due to ground conta=ination, sre=/r.

- dose rate due to
= dose rate due to vege
The caxi=ua '..., dose rate
. s
rate calculated in this step will

M

D
D
G
D
D,,

Se sign Basis ntities

The design bdasis quantity of a radionuclide emitted to the atmosphere
the amount of that nuclide, when released in one year, which would
sult in a dose not exceeding any of the following:
a) 20 millirad beta dose in air at ground level beyond the sit
boundary from noble gas
») 10 millirad gamma dose in air at ground level beyond the site
boundary from noble gas
¢) 15 millirem to any organ of an individual from iodines and particulates
1) 15 millirem to skin of an individual from rcble gas

) 5 millirem to the total body of an indivudual from noble gas

— ——
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Design basis quantities (Ci) are calculated by dividing the dose limits
(a through e, above) by the appropriate dose calculated in step 1l; the
result then is multiplied by the amount of radionuclide (Ci) used to
calculate the doses of step 1, as listed in Table 1.1:

DBQ = PAI (C,)

Pe

where

Dar

Dc = Calculated dose from step 1 (mrem or mrad)

= Appendix I dose limit (mrem or mrad)

C, = Quantity of nuclide resulting in dose D, (Ci) and

DBQ = Design Basis Quantity (Ci)

Design Basis Quantities for radionuclide released to the atmosphere

are given in Table 1,9.

The inverse of the ratio cc/Dc in the abecve equation (i.e. Dc/Cc)
is a useful value, since it represents the dose per unit quantity of
each nuclide released. Use of the Dc/Cc ratio in monthly evaluation of
offsite dose is discussed in section 1.2. Values of Dc/cc are given in
Table 1.9.

The dose rate licits of interest for setpoints (1OCFR20) are

Total bedy = 500 mrez/y
Skin = 3,000 =rex/y

Maxizua Organ = 1,500 cre=/y

Dividing the above lizits by the appropriate dose calculated in step 1

yields a useful ratio.

Dose li=it _ »
Dose step 1
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This ratio, R, represents how far above or below the guidelines the step 1
calculation 'as. Multiplying the original source term by R will give release
rates that should correspond to the dose limits given above.

Appropriate release rate limits in uCi/s for each nuclide will be provided
for use in establishing monitor setpoints. The setpoint for each gaseous
effluent monitor is established using plant instructions. Release rate
limit, principal gamma emitter, geometry and detector efficiency are com-
bined to give an equivalent setpoint in counts per minute (cpm). An

added safety facror is applied if necessary to account for radionuclides not
detected by the monitor, variations in flow rates, or monitor background
fluctuations. The physical and technical description, location and
identification number for each gaseous radiation detector is contained in

plant documentation.

1.2 Monthly Dose Calculations

Dose calculations will be performed monthly to determine compliance
with specifications. These specifications require that the dose rate in
unrestricted areas due to gasecus effluents from each reactor at the
site shall be limited to the following values:

For noble gases,

1. During any calendar quarter, 5 mrad to air and 2.5 mrem to an individual
for gamma radiation and 10 mrad to air and 7.5 millirem to skin of an
individuzl for beta radiation.

2. During any calendar year, 10 mrad to air and 5 mrem to an individual for
gamma radiation, 20 mrad to air and 15 millirem to skin of an individual
for beta radiation.

For iodines and particulates,
1. During any calendar quarter, 7.5 mrem to any organ.

2. During any calendar year, 15 mrem to any organ.



This section of the ODCM describes the methodology that will be used
to perform these monthly calculations.

Doses will first be calculated by a simplified conservative approach
(step 1). If these exceed the specification limits, more realistic
calculations will be performed (step 2.)

1k
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Step 1

Doses will be calculated using the methodology described in this step. The
method utilizes a limiting dose concept such that the limiting dose for each
nuclide is summed with the limiting dose for each other nuclide, regardless if such
sum is physically possible.

As such, the method is highly conservative and significantly overestimates
dose. If limits appear to be exceeded by this method, step 2 (a concise methoZ,
but requiring computer support) will be performed.

Assumptions

1. All assumptions of Section 1.1 are utilized

2. Limiting doses for each gaseous nuclide are summed, regardless of limiting
decay mode (gamma or beta)

3. Limiting doses for each particulate and iodine nuclide are summed, regard-
less of dose point location, exposure pathway or organ affected.

L. Doses are summed for detected nuclides such that all nuclides which contri-
bute greater than 10% individually or 25% in aggregate, to the released
radioactivity, are included in the dose calculation.

Equations
For determining gaseous effluent dose:
i
D; = ZAiG(Dc/Cc)iG < 5 millirad/quarter, 10 mrad/yr
o
vhere

DG = Dose from gaseous effluents (mrad)

Ai; = Quantity of gaseous nuclide i released (Ci)

(Dc/cc)iG = Dose per Ci factor for gaseous nuclide i (mrad/Ci)

The limit for this mixture is conservatively taken as that for gamma exposure
(5 mrem/quarter, 10 mrem/year) although as indicated in Table 1.9, a majority
of the gaseous effluents are beta-limiting and on an individual basis have
the higher limit of 10 millirem/quarter and 20 millirem/year.

- o B — Ty T~ e—
! [
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For determining iodine and particulate dose to organs:

DPI = ZEEPII(Dc/CC)pIi < 7.5 mrem/q, 15 mrem/y
c

where
Dpy = Dose from particulates and iodines (mrem)
Appy = Quantity of particulate or iodine nuclide i released (Ci)
(Dc/cc)PIi = Dose per Ci factor for particulate or jodine nuclide i (mrad/Ci’
Step 2.

This methodology is to be used if the hizhly conservative calculations in step 1
yield doses that appear to exceed applicable limits.

Doses for released particulates, jodines and noble gasses will be determined by use
of the NRC GASPAR computer code. The computer run will utilize the most recently
compiled joint frequency meteorological data available for the appropriate interval
(not less than a calendar quarter; normally an annual average) and will reflect
demographic end land use informetion from the land use survey generated in the most
recent prior year. Where appropriate, seasonal adjustments will be applied to obtain
realistic dose estimates since both resreational and agricultural activities can vary
greatly in relation to season of the year.

An alternative to GASPAR for offsite dose calculation is use of the Palisades
Emergency Radiation Assessment System (ERA: ) offsite dose calculation program. This
system allows evaluation of dose under the actual meteorological conditions present
at the time of release. It is anticipated that the system may be used if major
short-term releases such as containment purges are to be made under conditions

which depart significantly from mean annual conditions.

,,m
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1.3 Gaseous Radwaste Treatment System Operation

The gaseous radwaste treatment system (GRTS) described below shall be
maintained and operated to keep releases ALARA.

1.3.1 System Description
A flow diagram for the GRTS is given in Figure The system

consists of three waste-gas compressor packages, six gas decay tanks, and
Caseous wastes are

the associated piping, valves, and instrumentation.
received from the following: degassing of the reactcr coolant and purging
of the volume control tank prior to a cold shutdown, displacing ¢ cover
gases caused by liquid accumulation in the tanks connected to the vent
header, and boron recycle process operation.

1.3.2 Dose Calculations

Doses will be calculated monthly using the methodology described in Section 1.2
These doses will be used to ensure that the GRTS is operating as designed.
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2. Liquid Effluents
2.1 Concentration

2.1.1 RETS Regquirement

Specification 13,9.,2 of the Radiological Effluent Technical Specifi-
cations (RETS) rcquires that the concentration of radiocactive material
released at any time from the site to unrestricted areas
shall be linited to the Maximum Permissible Concentration (PC)
speciiied in 10CFR20, Appendix B, Table II, Column 2 for
nuclides other than dissolved or entrained noble gases. For dissolved or
cnzritncd noble gases, the concentration shall be limited to 2x10 * uCi/ml
total activity. To ensure compliance, the following apptoa;h wvill be used
for each release.

2.1.2 Prerelcase Analvysis

Most tanks will be recirculated through two volume changes prior to
sampling for release to the environment to ensure that a representative
sample is obtained. The appreopriate recirculation time for those tanks
too large to provide two volume changes will be the time that the sus-
pended particulate concentration reaches steady state. A one-time
test or prior sampling data may be used to determine appropriate re-

circulation time.

Prior to release, a gradb sample will be analyzed for each release, and

the concentration of each radionuclide determined.
n
. ¢, 2.1)

vhere: ‘:I‘

91 = total concentration in the liquid elfluent at release

point §, uCi/ml.

Ct = concentration of radionuclide {, pCi{/ml. S ?:~5\ ~1 ""::4f":3



2.1.3 MPC-Sum of the Ratios

The sum of the ratios (R,) for ecach release point will be

3
calculated by the following relationship.

R T T .. . 2.2)
1" we, T Wwe, e, e

vhere:
¢

deter=ined in Section 2.1.2, uCi/al.
H?C1 = the MPC of radionuclide {, as specified in Section 2.1.1,

yCi/al.

R, = the sus of the ratios for release point J.

3

The sum of the ratios at the discharge to the lake must be < 1 due to the. releases
from any or all concurrent releases. The following relationship will assure this

criterion is met:
£(R)-1) + £5(Rp=1) + £5(Rp=1) + £, (R 1)< F 2.3)

vhere:

fl.fz.f3.55 ® The effluent flow rate (gallons/minute) for the

respective releases, determined by plant personnel.

‘1'33'33'36 ® the sum of the ratios of the respective releases
as determined by Equation 2.2.

F* minimum required dilution flow rate,

2.2 Instrient Set>cints

-y undiluted effluent concentration of radionuclide §, as
1
|
|
|
|
| | {
; i
2.2.1 Sectooin: Deter=isation b " ' -,
| SR} i
: d
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The setpoint for each liquid effluent monitor will be established using -
plant instructions. Concentration, flow rate, dilution, principal gamma
emitter, geometry and datector efficiency are combined to give an
equivalent setpeint in counts per minute (cpm). The physical and technical
description, location and {dentification number for each liquid effluent

radiation detector is contained in plant documentation,

The r;spcetive alamm/trip setpoints at ecach relcase point will be sct
such that the sum of the ratios at each point, as calculated by Equation
2.2, will not be’ exceeded. The R} is directly related to the total
concentration calculated by Fquation 2.1. An increase in the concentra-
tion would indicate an Lacre;sc in the respective Rj. A large increase
wvould cause the linits specified in Section 2.1.1 to be exceeded. The
pinimum alarm/trip setpoint value is equal to the relcase concentraticn,
but for case of operation it may be desired that the setpoint(s) be set
above thc effluent concentration (C,). That is,

3

SJ - bJ x CJ ’ (2.4)

Liquid effluent flow paths and release points are indicated in Figure 2.2.

] o - ————— —
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2.2.2 Post-FRelease ‘n2lvsis

A post-release analysis will be doce using actual release dz:a 2o
ensure that the lizits specified in Sectioz 2.1.1 vere not exceaced.

A co=-posite list of concentratiens (Ci). by isoteope, will S usas
vith the 2ctual liquid radvaste (f) a=d diluzica (F) flow rates (or valuzes)
during the release. The data will Se suds:titutad into Equacica 2.3 2
de=onstrate cos=pliaace with the liz=i:zs ia Sastiea 2.1.1. Th.s <ata a=2
setpoints will be recorded im auditadle resozds by plant perss==eal.

2.3 Dose
2.3.1 RETS Reguirement

Specification 3.9.1 of the Radiological Effluent Technical Specifi-
cation (RETS) requires that the quantity of radionuclides rcleased be
limited such that the dose or dose commitment to an individual from
radioactive materials in liquid effluents released to unrestricted
areas from each reactor (see Figure 2.2.) will not exceed:

a. During any calender quarter 1.5 mrem to the total body and 5 mrem
to any organ, and

b. During any calendar year 3 mrem to the total body and 10 mrem to
any organ.

To ensure compliance, quantities of activity of each radionuclide re-

leased will be summed for each release and accumulated for each

quarter as follows:

2.3.2 Release Analysis
Calculations shall be performed for each batch release, and weekly

for continuous releases according to the formula I Ai/Ci < 0.5

where Ai = cummulative quarterly activity of nuclide i identified
in liquid release (Ci)
Ci = Design objective annudl quantity of radionuclide i fron
Table 2.2,
Radionuclides may be omitted from the summation if they fall under the
eriteria of allowed omission specificd by Note 5 to Appendix B, 10CFR20.
Values for the design basis quantities (Ci), and the dose per Curie

c
follows:

(D /Cc)iL for each nuclide i shown in Table 2,2 , were gglpulgqu 85. - rewrrrm
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2.3.2.1 Water Ingestion

The dose to an individual from ingestion of water is descrited by the

following equation. i

DJ = ZDCF)U x I, rem (2.11)
i=1
where:

DJ = dose for the Jth organ from radionuclides released rem.

X the organ of interest (thyroid or total body).

l)Cl“i‘1 = adult ingestion dose commitment factor for the Jth

organ from the 1th radionuclide rem/uCi, s=e attached
as Table 2.1.

Ii = activity ingested of the ith radionuclide, uCi.
Ii is described by

I, =A,,(V)(365)
i (74)
Toooa MCi (2.12)

where:
365 = days per year
Ai = annual activity released of 1th radionuclide uCi.

V = average rate of water consumption (730 ml/d ICRP 23, p. 358)

d = dilution water flow for year

1000 = dispersion factor from discharge to nearest drinking
wvater supply.

The dose equation then becomes
D, = 26(16 (DCF)U x A, mrem (2.13)

i=1

2.3.2.2 Fish Ingestion

The dose to an individual from the consumption of fish is described by

Equation 2.13. In this case the activity ingested of the Jth radionuclide (Ii)
is described by

A, B, F . "
I i i s Lc;v-r-. arm 3 - ""”'“"77‘” |
i -__333- e o '-f"'ff{J (2.1h)
. | .':J
efe ﬁ{
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= Annual released of ith radionuclide, 1Ci

B, = Fish concentration factor of ith radionuclide uCi/em

uCi/ml,
see Table 2.0.

F = Amount of fish eaten per day (57.5 gm)
15

Dispersion factor from discharge tc fish exposure point
dilution water flow, year to date (ml)

Days to date of release (to adjust F for period of

calculation)
The dos= equation then becomes:
i
Dg = 3.8¢ Ay x Bi x DC7, mrem (2.15)
d
k]
i=1

2.3.3 Annual Analysis
A complete analysis utilizing the NRC computer code LADTAP with the

total source release will be doae annually in conjunction with the annual
environmental report. This analysis will provide estimates of dose to the
total body and various organs in addition to thyroid considered in the
method of Section 2.3.2. The following approach is utilized in LADTAP.
The dose to the Jth organ from m radionuclides, D,, is described by

J’
L)
Dj - Dij. rem (2.16)
.1'1
e
- (DC}')u x IL' rem (2.17)
o
i=1 FEIN, TR PRI
. - . .': L:i‘
| SRR
vhere: o ; i -
el @l d

th
ij.- dose to the j organ fros the 1th radionuclide, rea.

J = the organ of interest (bone, CI tract, thyroid, or total

body).
(DC}‘)u * acult ingestion dose co=itcent factor for the 3"

organ froa the ith radicnuclide, re=/.C{, see Tadle 2.1.



I1 =
1

I
and for fish
I1 =

where

Ai =
) =
T ¥

‘
v =
d =
Bi =
F =

24

activity ingested of the ith radionuclide, uCi

for water ingestion is described by

Ai Vt
- Wi (2.18)
ingestion I1 is described by
A1 B1 Fr
ey W (2.19)

activity released of Jth radionuclide during the year, Ci
average rate of water consumption (730 ml/d).

nunber of days during the year (365 d)

dispersion factor from point of discharge to point of exposure.
dilution water volume (ml)

fish concentration factor of the ith radionuclide, fg%ég%

nmount of fish eaten per day (57.5 gm)

2.4 Operability of' Liquid Radwaste Eguirment

Specification 3.9.5 of the Radiological Effluent Technical Specifications
requires that the liquid radwaste system be used to reduce the radiocactive

materials in

liquid wastes prior to their discharge (by recycle or shipment

for disposal) whenever liquid effluent releases to unrestricted areas (see

Vigure 2.1) would evceed Specification 3.9.1. Maintaining the cumulative
fraction of allowable release for each batch release and weekly for

continuous releases assures compliance with this requirement.
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Table 1.3

PALISADES SIYE 3
ANNUAL AVERAGE X/Q VALUES (sec/m™)*
(9/1/73-8/31/174)

WIND DIRECTION

Distance NNE NE ENE £ £SE SE SSE 8
{m) : T
805 1.0-05 1.6-05 8.0-05 | 1.4-05 1.2-05 | 1.4-08 9.8-06 | 9.3-06
2414 1.2-06 1.8-06 9.9-07 1.5-06 —l A-06 1.6-06 1.1-06 1.0-06
4023 4.0-07 5.8-07 3.2-07 4.8-07 4.6-07 |s5.6-07 "] 3.8-07 | 3.3-07
5631 2.0-07 2.8-07 1.6-07 2,4-07 2.3-07 | 2.9-07 1,9-07 | 1,7-07
7242 1.3-07 1.8-07 1.0-07 1.5-07 1.5-07 | 1.9-07 1.2-07 | 1.1-07
12070 $.2-08 7.2-08 4.,1-08 5.9-08 6,1-08 7.9-08 5.0-08 4.4-08

.Wlnd direction 1s defined a3 the diroction from which the wind flows, Tho soctor affected will ba offset lao°.
X/Q valuos aga abbreviated (o.9., 2,00 x 10~6 (s written 2.00-06). X/Q values as presented are based on a
straight-line alcflow model with open temrain adjustment factors plume deplotion was not {ncluded.



Table 1.3 (Cont'd)

Distance ssw sw wsw w WNW NW NNW N
—{m)

80S 3.9-06 7.1-06 6.6-06 1.2-05 | 8.3-06 1.1-05 9.9-06 | 8.8-06
2414 4.0-07 7.9-07 6.9-07 1.3-06 | 9.6-07 1.3-06 1.2-06 | 99-07
4023 1,307 2.6-07 2.2-07 4.4-07 | 3.3-07 1.6-07 4.0-07 | 3.2-07
5633 €.2-09 1.3-07 1.1-07 2,2-07 | 1.7-07 2.0-07 2.1-07 | 1.6-07
7242 3.9-08 8.3-00 7.1-08 1,507 | 1.1-07, | 1.6-07 1.4-07 | 1.0-07
12070 1.5-08 3,3-08 2.0-08 $9-08 | 4.7-08 6.7-08 | s.7-08 | 4.2-08




PALISADES PLANT
MAXIMUM DOSE POINTS*

TABLZ 1.4

Miles to the lezres<:

# Example based on 3-12-T9 submittal.

Meat Milk
Sector Residence Ani=al Garden > S00 Sc P+ Cows
HKE 1.2 None 1.70 None
. -dB 1.65 2.90 -1.80 k.30
EIZ 1.6 3.10 1.80 None
£ l.2 5.00 2.10 None
= 1.00 1.00 l1.25% k.20
S 12 2.10 1.Lk0 k.20
SSz 0.¢ .3 .1.80 5.30
s 0.63 5.10 1.80 done
sS4 0.7 iWone k.80 licne
SW lione None None done
wWSW Hone None None None
W None None None None
Wld None None None Nene
NW None None None lone
N None done None None
Curreat locstions o2 Maximum Dose-
Distance Location Normal Depositicn
No  (iiles) (Seczor)  Descriztisnm x/8 (s/=3) D/g (1/=°)
1 0.63 S Residence 5.56(=6) 3.08(=5)
2 1.25 ESE Garden 1.4 (-6) 9.6 (-9)
3 1.00 ESE Meat Animal 2.13(-6) 1.k9(-3)
-k 2.6 RNE Coat Milk 1.17(-T) 1.1 (-9)
© 4.2 ) Milk Cow 1.78(-7) 7.2(-10)

-

Coats

2.60
Jdcre
lione
k.85
3.25
ione
dcone
3.20
one
dzne
Jdone
llone
lcne
Jone
licne



TASLE 1.5

DOSE _FACTORS FOR SUSMERSICY IY %OBLE CASES

pra! DFY prs? pF2?

Kr-85a 1.1:(+3)7  1.21(+3) 1.46(+3) 3.86(+3)
Kr-85 1.61(+1) 1.69(+1) 1.34(+3) 3.83(+3)
Rr-87 5.92(#3)  6.05(+3)  9.73(+#3)  2.01(s4)
Kr-88 1.47(+4) 1.50(+4) 2.37(+3) 5.72(+3)
Kr-89 1.66(+4) 1.59(+4) 1.01(+£3 1.88(+4)
Xe-131n J15(+1) 1.53(+2) 4.76(+2) 2.18(+3)
Xe-133a .51(+2) 3.17(+2) 9.94 (+2) 2.90(+3)

Xe-133 .94 (+2) 3.46(+2) 3.06(+2) 2.06(+3)

Xe-135a «12(+3) 3.30(+3) 7.11(+2) 1.45(+3)

Je-135 1.81(+3) 1.88(+3) 1.86(+3) 4.84(+3)
Xe-137 1.42(+3) 1.48(+3) 1.22(+3) 2.50(+3)
Xe-138 8.83(+3) 9.00(+3) 4.13(+2) 9.25(+3)

Ar-41 8.84(+3) 9.76(+3) 2.69k+3) 5.54(+3)

1. wrexz/y per »Ci/=?,
2. wmrad/y per pCi/z’.
3. 1.17(+3) = 1.17x10°%.




TABLE 1.6

STABLE ELEMENT TRANSFER DATA

Ff = MEAT
(GOAT)

Fn = MILK

(coW)

ELEMENT

SN 03 N SE N E DN anaanaNERnaEE003
KB W 8 4 0 R 1 0 00
AN TN DTN DM INNG T AN DT T ot T SN S o
3383038008 888 a NN NRSNIS 5852
REBR KR KSR 98 SRRl 8 e il g
B T o P Y, 1N P et U O O g = U = \D A T U ot 1A A

ooooooooooooooooooooooooooooooo

rofa 228238 ~N28°02&28-883889=2



TABLE

1.7

INHALATION DOSE FACTORS FOR INFANT
(MREM PER PCI INHALED)

Page 1 of 3

NUCZLIDE BUNE LIVER T.80CY THY20ID KIDNEY LUNG Gi=-LL!

L 3 ND DATA 4. G2E=07 4,62€-07 &,02F=07 4.02E=07 & 62E-07 4,028-)7
NA 24 T.54E=06 T1.54E=06 7.54E~06 7T.54E~08 7.54E-06 T.54E=06 7T.54E-00
P 32 1.456=03 B.C3E-CS 5.53E-0% NO DATA NCQ DATA NO DATA 1.15€=-05
CrR 51 NO DATA ND DATA 6.376-08 &.11E~08 9,.45E-09 9. 17E=086 2.55E-01/
MN 54 NO DATA 1.816-05 3.56C-06 NO DATA 3.56E-06 T.14E~04 S5.06E=~0p
MN 56 NO DATA 1.10E=09 1.50E~10 NO DATA 7.86E~10 B.95€-086 5.12€-05
FE 55 1.41E=05 B8.39E-06 2.38E-06 N0 DATA NO DalA 6.21E-C5 T.82E5-07
FE 59 9.69E=06 1.68:-05 6,77E-06 NO DATA NO DATA 7.25€=04 L1.77E-05
Co 58 NU DATA B8,71E=0T 1.30€=26 ND DATA NO DATA 5.55€6=04 T.95F~L¢
CO 60 NO DATA 5. 73E-06 B.41E-06 NO DATA NO DATA 3.22€6-03 2.2%E=-0%
Nl 63 2.,62E=04 1.46E-05 B8.29E-06 NO DATA NC DaAla 1.49E=04 1.72E=~06
Nl 60 1.71E=0% 2.53C~10 B.79E~11 NI DATA ANO DATA $.80F=N6 3,58E-CH
CU &4 NO DATA 1.34E=09 S5.53E-10 NO DATA 2.84E=09 b.64E-06 1.07E-CS
IN 65 1.38E=05 &,«7E=05 2.22€-05 NO DATA 2.32E-05 4.62E=064 3,6TE=DS
IN 69 3.856=11 6.91E-11 S.13E-12 NO DATA 2.87E~11 1.05E=C6 9.44E-06
BR B3 NO DATA NO DATS 2.72E-07 NO DATA NO CATA NO DATA LT E=2¢

tR B4 NO DATA NO DATA 2.86E~0T7 NO DaTa NO DATA NO DATA LY E=2¢

BR 85 NO DATA NO DATA 1.46E-08 NO DATA NC DATA NO DATA LY E=24

28 8o NO DATA 1.36C~0& 6.30E-05 - NO DATA NO DATA 10 DATA 2.1TE=06
|0 88 NO DATA 3.986-07 2.03E-07 NO DATA NO DATA NO DATA 2.428-07
RE B9 NO DATA 2.296=0T7 1.476=07 NO DATA NO DaTA NO DATA 4.,B7E-08
SR B89 2.84E-04 NO DATA B.15C-06 NO DATA NO DATA 1.45€-03 &,57€=05
SR 90 2.92E-02 NU DATA 1.856=03 NO DATA NO DATA B8.03E-03 9.3¢E~05
SR 91 6.B3E-08 NO DATA 2.476=09 NO DATA NO DaTa 3.T5E~05 5.24E-05
SR §2 7.50E=C7 NO DATA 2.796=10 NO DATA ND DaYA 1.7C0E=05 1.00E=0C4
Y %0 2.3%E=06 NO DATA 6.30.-08 NO DATA NO DATA 1.52E=04 T.43E~05
Y 91¥ 2.91E~10 NO Dava 9.90E=12 NO DATA NO DATA 1.99€=06 1.,60E-0C6
Y 91 4. 20E=04& NO DaATA 1.126-05 NO DATA KC DATA 1+75€E=-03 S.02E-0%
Y %2 1.17E~08 NO DATA DATA W) DATA 1.755=05 9.04E=05%

-

3.29E-10 w~O
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TABLE 1.7 CONT'D
INHALATION DOSE FACTORS FOR INFANT

(MREM PER PCI INHALED)

Page 2 of 3
NUCLILE BONE LIVER T.800Y THYROID KIONEY LUNG Gl=LL]
Y 93 1.07€-07 NO DATA 2.91E-09 'NO DATA NC DATA S.46E-0C5 1.19E=-04
IR 85 B.26E~0% 1.398=C9% 1.45E~05 NO Data 2.226~0% 1,25E-03 1,.5%€E~-0S
IR 97 1.07E=07 1,B3E-08 8.26E~09 NU DATA 1.856~08 7.B8BE-0% 1.00E~0«
NB 95 1.12E-05 &,59t=06 2.70E-06 NO DATA 3.376E-06 I 42E~-04 9,05E~0s
mno 99 NO DaTA 1.12c=07 2.31E-08 NO DATA 1.R9E~07 9,63E~05 3.4BE~-0S5
1C 994 9.98E=13 2.00LE~12 2.66E-11 NO DATA 2.220-11 S.79E=0T7 1.45E-08
TC101 4,65E8=14 S5.99FE-14 5,B0E=13 NO DATA 6.99€E=13 &.17E-07 6.035-07
RULOZ 1.%4E=06 NO DATA 4.B85E~07 NO DATA 3.03E«06 3.94E-04& 1,15E-05
RUL10S B.74E~10 NO DATA 2.93E~10 NO DATa 6.42E=10 1.12E~05 3.445-05
RUI06 6.20E=-05 NO DATA 7.77€=06 NO DATA T61E=-05 B.26E-03 1.175=04
AGLIOM T7,13FE=06 S.16E=06 3.57E=06 NO DATA T.80£=06 2.62€-03 2.36E~05
TEL25% 3.40E=06 1.42C-06 &.70E~07 1.16E=06 NO DaTa 3.196=04 §,22E=00
TE127% 1.19E=CS5 &.93E=06 1.488-06 3.48E-06 2.6RE~05 9.,37t=04 1.95%E~05
TE127 1.59€=09 A.81E=10 3.47E=10 1.32E=09 3.47€-09 7T.368E-06 1.T4E=05%
TEL29% 1.0LE=05 &.350=06 1.5%€-06 3.91E-0s 2.276=05 1.228=C3 &.93E-05
TEL29 6§, 63E~11 2.4B8E=11 1.36f~11 &,B82E=11 1.,25~=10 2.14E-06 1.88E-05
YVEI3LM T.62E~CB  3.393E-08 2.59€-08 6,38E-08 1.89E=07 1.42C~0+ B.,515-05
TE131 1.266=11 S.87E=12 3.576-12 1.13E=11 2.85%E=11 1.47E-06 S.ATE-0e
TEL32 2.66E=07 1.69E=07 1.206=07 1.998-07 7.39€-07 2.43E-04 3,15E-05
T 130 4,56E=06 9.,71F=N6 3,58E=06 1.14E=-03 1.09E~C5 NN DATA le42E=Co
b i) 2.71E=05 3.176=05 1.40E-05 1.06E-02 3.T0€=05 NO DATA T.56E~07
1 132 1.21E-06 2.53E=06 B.99E-07 1.218-04 Z.R2E-06 NO DATA 1.36E-086
1 133 Q.40E=06 1.37E=05 &.00E=06 2.54E-03 1.,60E~-05 NO DATA l.54E=C6
I 134 6.5BE=07 1.34E=06 &.755=07 3.1BE~05 1.49E-06 NO DATA 9.21E-07
] 135 2.760=06 5.43E=06 1,99€-06 4.97E~-04 6.05E-06 NO DATA 1.31E=00
CS134 2.83~06 S5.026-06 5.32E-05 NO DATA 1.36E=04 S5.69E-05 9,53E=07
CS13¢ 3.45E-05 9.01E=05 J3.78E~05 NO DaATA 4.03E-05 B.40E-N6 1.,028-06
CS137 3.926-04 &.,37F=04& 3.25E-05 NO DATA 1.23E-04 S5.09€-05 9.53€-07
€s138 3.61E~07 S5.58(=07 2.R4E-0T7 NOC DATA 2.93€E-07 4,6T7E=08 6.26F=07
BAL13S9 1.06E=09 7.03€=13 3.07E~11 NO DATA 4 .23E=13 &.25€E-06 3.64F=05
! N ™ Y ew——
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TABLE 1.7 CONT'D
INHALATION DOSE FACTORS FOR INFANT
(MREM PER PCI INHALED)

Page 3 of 3

NUCLICE BONE LIVER T.800Y THYROID KIDNEY LUNG Gl=LL!

BAL4O 4. 006-05 &.00(-08 2.07E-06 NO DATA G.59€~09 1,.14F=02 2.74E=-05
BALA) 1.12E=10 7.70f=14 3,55E=12 NOC 0DATA & .64E~16 2.128-06 3.39F=06
LTI 2.86E=11 2.3uLE~14 1.40E-12 NO DATA 1.36E=14 1.11E=-06 4.95C-07
LAl4O 3.L1E~07 1.43t=07 3.6BE-08 NO DATA NO DATA 1.20E=04 6.96E-05
LAL&2 T.36E=10 2.65E=10 6.40E=11 NO DATA NO DaTa 5.87F=06 4,25E-05
CEl4l 1.98E=05 1.19E=05 1.42E~06 NO DaTa 3.75¢=08 3.069F=04& 1.54E-05
CElad 2.99E~07 1.38E=07 1.59E-08 NU DATA 4.,03€6-08 B.3CE~05 3.558-05
CEl&s 2.28E~03 B.05:=04 1,20E-04 NO DaY2 3.84E=064 T.03E-N3 1,26E-04
PR1G3 1.00E~0% 3.74E=06 4,97E-07 NO DaTa 1.41E=06 3.09E=04 2.66E~03
PRIGA 3.42E=11 1.32€=11 1.72E-12 NO CATA 4. R0E=12 1.15E=06 3.06E=-0%
ND147 5.6TE=06 S.8lF=06 3.575-07 HNO DATA 2.25%E=0h Q2,.30E=04 2,23E=-05
w 187 9.26E~09 b.44E=09 2.23E-09 NO DATA NG DATA 2.83E=05 2.54E8-0%
NP239 2.65E-07 2.37E=08 1.34E~08 NO DATA ~ 4.73k-08 4.25€E-C5 1.78E-05




TABLE 1.7

INHALATION DCSE FACTORS FOR ADULTS

NUCLICE BONE

(MREM PER PCI INHALED)
Page 1 of 3

LIVER T.ROCY THYROID

H 3 ND DaTA
€ 14 2.07C-08
NA 24 1.28E-06

P32 1.65E-04
CR 51 NO DATA
MN 54 NO DaTA

1.58£-07 1.58F=07 1.58€E-27
4.26E-C7 4, 26E-07 4, 26-07
1.2B85-06 1,26E-006 1.28E-0C6

- —

9.54E=06 6.26E-06 NO DATA

NO DATA 1.25E-08 To4h4&E~-YS

6.99[-00 708'5’07 NO D.“

BN 56 NU DATA
FE 55 3.07E~-06
FE 59 1.47€E=06

1.55E=10 2.,29E-11 NO DaTa
2.12C=06 &,93E-QC7 NO DATA
3.478=00 1.325-06 NC DaTa

CO 58 NDO DaATA
CO &0 NC DAT2
Nl 63 5.40E~05

1.98¢=07 2.59E=0T7 NO CATA
1444E=06 1.8%E-06 NO DaTA
3,926=-06 1.81E-06 NO DATA

Nl 65 1.926~10
Cu 64 NO DATA
IN 65 4.05€E~06

2.,020=11 l.14F=11 NO CaATA
1.83€=10 7.63¢=11 NO Data
‘.ZQE-OS ,0025-06 NO D.Y‘

IN 69 €.23E-12
BR 83 NO DATA
BR B4 NO DATA

- —

8R 85 NO DATA
RE 6o NU DATA
RO 88 NO DATA

/B 89 NO DATA
SR 89 3.80€E-05
SR 90 1.24E-02

SR 91 T.74E-09
SR 92 8.43E~1D
Y 90 2.61E-07

B.l4l=12 5.65E=13 NO DATA
NO DaTaA 3.,01€<08 NO DaATA
NO CaTa 3.91E-08 . NO DATA

NO QaTA 1.6CE-09 NO DATA
1.696=05 7.37€-06 NO DATA
4.B4E-08 2.41E-28 NO DATA

3.20E=78 2.12E-08 NO QATA
NO CATA 1.09E=06 NO DATA
NO CarTa T.62E-04 NO DATA

NO DATA 3.13E~-10 NO DATA
NO CATA 3.664E~11 NO DATA
NO CATA 7.01E~-09 NO DATA

Y 9I1M 3,26E~11
Y 9 5. 7BE~CS
Y "7 1.29¢-09

NO DATA 1.27€-12 NO DATA
NO DATA 1.556-06 ~NO DAYA
NO DATA 3.TTE-11 NO DaATA

KIDNEY LUNG Gl=LL!
1.586=-07 1.5BE-07 1.58¢8-27
4,265=-07 &.26E~07 &,20E-07
1.28E=06 1.28E-06 1.28E5-06
NC DATA NO DATA 1.08€E-05
2.85E-09 1.B0E-06 &4.15£-07
1.236~06 1.75E-04 9.67E-06
1.63E=10 1.18E-06 2.53E-06
NO DATA 9.01E~-06 7,54E-07
NO DaTA 1.27€E=04 2.35E-05
NC OATA :ole’O‘ 10135'05
NO DATA Te46E=04 3.56E-0CS
NO DATA ce23E-05 1.ATE=-Ce
NC DATA 7.00E=-07 1.564E=26
9.7BE=10 B.4BE-0T 6.128-06
B.62E~06 1.0LE=04 6.68E=-D6
S+27E=12 1.15E=07 2.04E-CS
NO CATA NO DATA 2.9CE~CS8
NO DaTA NO DATA 2.05E~13
NC CaTa ND DATA LY E=2¢
NO DATA NO DATA 2.0EE-06
NO DATA  NO DATRE  &,18E-19
NC DATA NO DATA l.168-21
NC DATA 1. 7SE=-04& &,.37€-0S
NC DATA 120€-03 9.02E-05
NO DATA 4.56E-06 2.35E-05
NO O‘T‘ 2.066-06 $.38E-06
NO DATA 2.12E-05 6.32E-05
NO D‘T‘ ZO‘OE-°7 l.bbE-lO
NO DATA 2.13E-04 &.81E=0S
NO DATA 1.96€E-06 9.19E-06

——— L s



TABLE 1.7 CONT'O

INHALATION DOSE FACTORS FOR ADULTS

(MREM PER PCI INHALED)

Page 2 of 3
ANUCLIZE BONE LIVER T.000Y THYRODID KIDNEY LUNG Gl=-LL!
Y 93 1.18E-08 WNO CATA  3,26E-10 NO DATA NC CATA  6.06E=06 5.27E-0S
IR 95  1.34E=05 4.3CE=06 2.91E-06 WO DATA  ©.776=06 2.21E=0& 1.08E-CS
IR 97 1.21E=08 2.45C=0% 1.136-09 NO DATA  3,.71€=09 9.84E=06 6.54E=05
NE 95 1.76E-06 9.776-07 S5.26€=07 NO DATA  9,876=07 6.31€=05 1.30E-05
MO 99 NO DATA  1.51E=08 2.B76=09 NC DATA  3.04E=00 1.14E=C5 3.10E-05
1C 99K 1.29E=13 3.64E=13 4,.636=12 NO DATA  $.52E=12 9.556-08 5.20E-07
TC101  S.226=15 7.52E=15 7.36E-14 NO DATA  1.35é=13 4.99€-08 [.36F-21
RUI03  1.91E=07 NO DATZ  8.23E-08 WNO DATA  7.298=07 6.31€-05 1.38£-0%
RULOS 9.88E-11 NC ODATA  3.89C=11 NO DATA  1.27E=10 1.37E-06 6.026=06
RUI06 B.64E=06 NO DATA  1.096=06 NO DATA  1.67E-05 1.17E=03 J.162-0%
AGLINM 1.35E=06 1.256=06 7.43C=07 NO DATA  2.66E=06 S.79E=0& 3,785-05
TEI254 4.276=07 1.986=07 5.8¢E-08 1.31E=C7 1.556=06 3.92E-05 B8.83E=16
TE127F 1.5BE=06 7.215=07 1.96E=07 &.11E=C7 S.72E-06 1.206=04 1.87E=L5
TEL27 1.75C=10 B8.03%=11 3.87E=11 1.32E=10 6.37E=10 8.14E=07 T.17E-06
TE129% 1.22E=06 S.b4E=07 1.98E=07 4.30E-07 4.57E=06 1.456=06 &,79E=0%
TE129  6.22E=12 2.865=12 1.59E=12 4«B7E-12 2.34E=11 2.42E=07 1.96F=08
TEI3IN B.74E=09 5.455=09 3.83F=09 6.80F=09 3.86E=08 1,82E-05 6.95€6=05
TE131  1.39E=12 7.44E=13 4.49€=13 1.17E=12 S.46E=12 1.74E=07 2.30£-09
TEI32  3.25E-08 2.6GE-08 2,02E-08 2.376-08 1.82E-0T 3.60€-05 6.37€-0%5
1 130 5.726=07 1.68E=06 6.60E=07 1.42E-04 2.61E=06 NO DATA  9,61E=07
1 131  3.156=06 &.67E=06 2.56C=06 1.495-03 7.66E=06 NO DATA  T7.ESE=07
I 132  1.45€=07 &.076=07 1.45E=07 1.43E-05 6.48E-C7 NO DATA  5,08F=23
1 133 1.08E=06 1.855=06 5.656=07 2.696-04 3.236-06 NO DATA  1.11E=06
1 134 B.05€=08 2.16E=07 7.69E-08 3,73E-06 3.44E=07 NO DATA  1.26E-10
1 135  3.356-C7 B8.736=07 3.21E-07 5.60E=05 1.39t-06 NO DATA  6.56E=07
CS134 4.66E-C5 1.08E=04 9.1CE-05 NO DATA  3.59E=05 1.22E=05 1.30E=06
€S136 4.BRE=C6 1.83E=05 1.386-05 NO DATA  1.07E-05 1.50E=06 1.46E=06
€S137  S.98E<05 7.76E=05 5.35C=05 NG DATA  2,78E-05 9.40E=-06 1.05E=C6
CSI38  4.14E=08 7.16E=08 4.05E=08 NJ DATA  6.00E-08 6.07€=09 2.33E-13
8A139  1.176-10 8.32E-14 3.42E~12 NO DATA  T7.T8E-14 4.70E=07 1.12€-07
. ETTTT



TABLE 1.7 + CONT'D
INHALATION DOSE FACTORS FOR ADULTS

(MREM PER PCI INMALED)

Page 3 of 3

NUCLILE  BONE LIVER T.8UCY THYROID  KIDNEY LUNG Gl=-LL1

BAL«O 4.8BE=06 &6.13F=09 3,21E-CT NO O&TA 2.09€-N9 1,59E=N4 2.73F=0%5
nalsl 1.25€=11 9.41%5=-1% &,20E-13 NO DATA B.T5E=15 2.42E=0T7 1.45E=17
RALG2 3.29€E=12 3.38E~15 2.07E-13 WO DATA 2.86E=15 1.,49E-07 1.96F=-206
LAL&O 4.30E-CB 2.175-08 S5.732-09 NO DaTA NO DaTA 1.70€-05 S.T3E-CS
LAL&2 B.S54E=~11 3.B8E-11 9.6%E-12 NO DaTA NC DATA Te1E=0T 2.64E-07
CElal 2.49E=06 1.6%E-06 1.91L-07 NO CaTA T.83E-07 &.52€-05 1.5CE~05
CEl43 2.33E=CR  1.72E-08 1.91E-C3 NO DaTA T.60E=0" 9.97FE-06 2.83E-05
CEl&as €.29E=04 1.79E~04& 2,30:-05 NO DATYA 1.06€-04 9,72E-04 1.02C=0C4
PR143 1J176=06 4.068%=-07 S5,80&-08 NN DATA 2.706=-07 3.51E=CS5 2.50&8-05
PRIGG  3.76E=12 1.565=12 1.91E~13 N0 CATA  B.RIE=13 1.276-07 2.69E-18
NDL&7T 6.59€<07 T.025-07 &,.506E-08 NO DATA &.4SE=0T 2.76E-05 2.16(-05
¥ 187 1.06E~09 B8.85c=10 3.10E-10 NO QAaTA NO DaTa 3.63E-06 1.94E=-05
NP239  2.BT7E-08 2.826-09 1.558-09 NO DATA  B8.756-09 4.70E=06 1.49€-05



TABLE 1.7
INHALATION DOSE FACTCRS FOR CHILD
(MREM PER PCI INHALED)
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YUCL1DE BONE LIVER T.AODY THYROID KI1DNEY LUNG Gl=-LL]

L] 3 NO DATA 3.C4E=NT 3,06E=2T7 3.04€-07 3.040=07 3.04E=CT 3.04E-07
C 1s € _Y0E~06 1.825=06 1,.928-06 1.826=C6 1.826-06 1.B2E-06 1.82E=006
SA 24 & ISE=C6 &,35.=06 4.35%-06 &.35~00 4. 35E=r6 &.35E-06 &.35E-06
P 32 1.04E=06 3.09:=05 2.67C-05 NO DATA NC DATA NO DATA 1.14E=05%
CR 51 NO DaTA NO DATA “ 176=08 2.31F=NR 6.57£=29 &.59E-06 2.93€-C7
MN 54 NO Dala 1.168=05 2.57F=06 NO DaTA 2.71E=06 &.,26FE=04 6.197=0¢
EN 56 NU DaTA 4.4BE-10 B8.43E~11 NO Dala 4.52E~10 3.55C=06 3.330~05
FE 55 1.28E=05% 6.00E-00 2.1CGE-06 NO DATA NU DATA 3.00€=25 7.75E-07
FE 59 §.,59(=06 9.L4E-06 4.51L=-006 NO DATA NOU D&TA 3,43[=06 1.91E-05
co S8 NO UATA 4, 776=07 B£.55E-07 KO DATA NC DATA 2.99E-04 9,29E-05
CO 60 NO DaTA 3.5% =06 6.126-06 NO DaTa NO DaTA 1.91E=03 2.60E-C5
Nl o3 2.22E=04 J25F=05 T.56E-06 NO DaTa NO DaTA T.43E-05 1.71E-00
N1 65  B.CBE-10 7.99E=11 4.6sf=11 NN DATA NG DATA  2.21E=06 2.27€-C5
CU 64 NC DATA 5,398=10 2.90C-10 NO DATA 1.63E=09 2.59E-26 9.92E-Cs
IN 65 1.19E=05 3.06E-05 1.90€-05 NO DATA . 1.93€E-05 A?.59£-06 a.41E-Co
IN 69 1.81E-11 2.01E-11 2.41L-12 NO DATA 1.58E=11 3.B4E=~-07 2.75E-006
KR 83 NO CATA NO DATA 1.2C0E=07 ND DATA NC DATA KO DATA LT E=24

UR R4 NO DATA - NU DATA 1.4RE=2T7 NO UATA NC DATA NC DATA LT E=24

g? 85 NO DATA NO CATZ 6.B4E=09 NN DATA NG DATA NO DATA LY E=2¢

RO A6 NO DATA §,367-0% 3,09E=0% NO CaTa NO DATA NO DaTA 2.16E=Ct
RP BB NO DATA 1.52E=07 9,90£-08 NO DaTa NG DATR NO CATA 4.665-07
RE B9 NO DATA 9,335-08 7,8:E-08. NO DATA NO DATA NO DATA S.11€-10
s® 89 1.626-04 NO DATA 4,50E~-06 NO DATA NO DaTA §.83C=04 &,.52E-05
SR 90 2.73E-02 NU DaTaA 1.74E=03 NO DaTA NC DATA 3.99C=03 9.,28€-05
sP S 3.28E-08 NO CATA 1.245-09 NO DATA NO DATA 1.64E=05 &.70F=-05
SR 92 3.54E~09 NO DATA 1.626=10 NO DATA NO DATA 6.49(=N6 6.,55C-75
Y 90 1.11E~-C6 NO DATA 2.99E-08 NO DATA NC CATA 7.07E=0% 7T.2«E=05
Y 91* 1.37E~10 NO Dava 4.98E~12 NO DATA N0 DATA T60F=0T7 &.b45=27
Y 91 2.4TE=04 NO DaATA 6.59E=06 NO DATA NO DaTA 7.10E-04 &,37E-05
Yy 92 5.50E~09 NO Dava 1.57E-1C NO DATa NO DATA G.ebE=CH b.46E-CS

- P

ey



TABLE 1.7 CONT'D
INHALATION DOSE FACTORS FOR CHILD:
(MREM PER PCI INHALED)

Page 2 of 3

~UCL IDE BUNE LIVER T.a00Y THYROID KIDNEY LUNG GI-LL1

Yy - 5.04E~08 NO DaTA 1 JLE-09 NO DATA NC DATA $+.01E-05 1.055-04
IR 95 S.136-05 1.135=0% 1.00E-05 NOU DATA 1.6it=9% 0L.03E=06 1.65(-05
iR 97 5.070=~08 7T.34E=-09 4,32E-09 NO DaTA 1.056-0U 3.C6E~-05 9.49E-05
NB 95 6.356-06 2.48E-06 1.77E-D6 NO DATA 2.33E-06 1.66E8-04 1.008=05
"0 99 NO DATA 6.66E-08 1.1%E-08 NO DATA 1COE=0T 3.66E=05 3.42£-05
TC 99% 4.81E=13 9.41(=13 1.5uE=11 NO DATA 1.376~11 2.57€E-C7 1.30E-C»
TC101 2.19C~1¢ 2.30E=1e 2.91%5-13 NO LATA 3.926=13 1.5R8E=NT &,4]15=09
RUI03 T7.5:E=07 NO DaTa 2.90F=0T NO DATA 1.708=06 1.79E~04 1,21E-CS
RUL0S 4.136~10 NOU DATA 1.5CE~10 N0 DATA 3.63E~IC 4,INE-06 2.89E-05
RUI06 1.,685«05% NOU DaTA 4,.57E=06 NO D&TA ©.97E=05 3.87€E-C3 1.16%-04
AGL10¥ &, 50E=06 3.NBZ=06 2.47E=06 NC DATA §,74L-06 1.48F-03 2.71:-05
TEL25Y 1.82E=06 6.295=07 2.47E-07 5.20%-07 NC DavTA 1.29€~06 9.132-006
TE127M 6.726<06 2.31E=0o B.103=G7 1.64E=06 1.72E~05 4.00L-04 1.92€-05
1€127 T.49E=10 2.57E=10 1.658=10 S5.I0E-10 1.91E-09, 2.71F=06 1.52E-05
TEL29¥ $5.196=Cé 1.85%:=06 B.22E-17 1.T1E=06 1e362=08 4. T6E-04 &.91E-05
TE129 2.64F=11 9.45E=12 6.447=12 1.938-11 b6.94L=11 T.93E~-07 6.89E-06
TE131¥ 3.63E=C8 1.606-08 1,37€-28 2,64:-08 1.0BE-07 S.56E-05 8.32%-05
TEL3] 5,87C=12 2.289E=12 1,780-12 4.59t-12 1.59€~-11 S5.55E=-07 3,60:-07
TEL13. 1.306-07 7.36E-CH 7.126-08 B,5BE=08 &.79t-07 1,026-04 3.728-05
1 130 2.21E=06 &.635=C 2.28E=0A 4.99E-04 6.61c=06 NN DATA 1.385-006
1 131 1.30€6=-C5 1,.,3CF-C T3TE=0b6 4.392~-03 2.13c-05 NO DATA T.68€=-07
1 132 §,726=07 1.10%=00 5.07E-07 5.23E-05 1.69E=~C6 U DATA B.65€E-C7
I 133 4.48C=06 5.49.-06 2.08E~06 1.04E=23 9.13E~06 WO DATA l.4BE=CO
1 134 3.17E=07 5.,845=07 2.63%E-07 1.37€-05 B8.92E-NT7 NO DATA 2.58E=07
1 13% 1.33E=06 2.365=06 1.1JE=06 2.14C-04 3.62E-06 NO DATA 1.20€E-0C6
CS134 1.76E=04 2.74[=04 6.,072=05 ~O DATA B8.93E~0% 3.27E=05 1.04E-06
LS1e 1.76E=05 &4.62E~0% 3.14E=-05 NN DATA 2.58E=25 3.93E~C6 1.13E-0o
cs137 2.45%=04 2,23€-04 3,47F-05 NO CATA 7-63C~05 2.B81E=0% 9.7RE~-07
Cs138 1.71E-07 2,27E-07 1.506-07 NO DATA 1.68E=07 1.84F«28 7T.,29¢-08
LIS B L) 4.98E-10 2.866F=13 1.4%-11 NOD DATA 2.33E~13  1.56E=06 1.56E~05




TABLE 3,7 CONT'D
INHALATICN DOSE FACTORS FOR CHILD
(MREM PER PCI INHALED)

Page 3 of 3

NUCLIDE BUNE LIVER T.A0CY THYROID KIDNEY LUNG GI-LL!

CAl40 2.00E=05 1.75£=08 1.,170-0& NO DATA §.7T1E=09 4,715-06 2.75%€E-0CS
BAlG] §,290=11 2.9%€=-14 1,72F-12 NO DATA 2.56E=14 TV.,B9E=27 T.44E-0C8
Bal&? 1e35E=11 7.73C=15 7.%E~13 NO CaTa T.8TE=15 4.44E-0T7 T.61F-10
LAL1&D 1.74E=07 6.08E-08 2.04E-08 NO DaTvA NO DATA 4.96E~05 6.10:5-05
LALG2 3.50E=1C 1.118=10 3,49E-11 NO DaTa NO DATA 2.356-06 2.0%E~CS
CEl4] 1.06E~05% S.28E=06 1,83E-07 NO DATA 2.31E~06 1.4T7E=-04 1.53£-05

CElel 9.89E-08 S5.37:-08 7.77E-29 NU DATA 2.268-08 3,12E-05 3.44E-0C5
CEl&4 1.836-03 5.72(=Ca 9.77E~05 NO DaTA 3,176=-04 3,23C-03 1.05E-04
PR143 4.998-00 1.90E=06 2.47E-D07 NO DATA B.11£=07 1.)7€E-04 2.63E-0C5

PR144 l1o61E~11 &.99¢=12 8,10E~13 N0 DaTA 2.64E=12 &.23E=-NT 5.32E-08
ND1&T 2.92t-06 2.36E=006 1.84F=07 N0 DATA 1.30E=C6 B8.87t=-05 2,22F-0S
W 187 . &,4lE=09 2.61E-09 1.17F=09 N0 CaTA NC DATA 1.11E-05 2.46€-05

NP 239 1.26E=07 9,04F-09 6.35€-09 N~NO DATA 2.63E-03 1.57TE=-D5 1.73E-CS




TA8LE 1.8

EXTERNAL DOSE FACTCRS FOR STANDING ON CONTAYINATED GROUND

ELEMENT

H-3
C-14
NA-2¢
P-32
Cr-51
Mn-54
Mn-56
Fe-55
Fe-59
Co-58
Ce-60
Ni-&3
Ni-65
Cu-64
n-65
Zn-69
Br-83
Br-84
Br-85
Rb-86
Rb-88
Rb-89
Sr-89
Sr-%1
Sr-92
Y-S0
Y-91M
Y-Sl
Y-92
Y-93
2r-95
2r-97
Nb-95
Mo-99
Tc-95M
Te-101
Ru-103
Ru-105
Ru-106
Ag-110M
Te-1254
Te-127M
Te-127
Te-129M
Te-129

(mrem/hr per pci/m2)
TOTAL BCDY

0.0
0.0
2.50=-08
0.0
20 2&'10
5.802-09
1.10-08
0.0
300&‘09
7.00£-09
1 . 7&'08

9. u£-09
2.202-12
3.802-09
2.402-11
1.60£-09
5.702-10
500&‘09
5. 505'09
5..E-09
109&'09
90 6&"10
20 705-09
3.60£-09
4.502-09
105&"09
1.80£-08
3.50E-11
1 .1&-12
1 .Off-ll
7.702-10
7.10c-10

ON®VOFANOND O
W
o
h
Q
0

0
n} -ll
4
0

4.00z-09
1.802-08
6.502-13
8- 3m "09
1.002-08
2.602-12
4.402-09
2.70E-11
1.90-09
7.80£-10
5.80E-09
6.40c-09
6.002-09



ELEMENT

Te-131M
Te-131
Te-132
1-130
I1-131
1-132
1-133
I1-134
1-135
Cs-134
Cs-136
Cs-137
Cs-138
Ba-139
Ba-140
Ba-14l
Ba-142
La-140
La-142
Ce-14l
Ce-143
Ce-l44
Pr-143
Pr-l44
Nd-147
W-187
Np-239

TABLE 1.8

TOTAL BODY

8.40E-09
2.20E-09
1 B 7&'09
1 . 4(5-08
20 BfE '09
107&'08
3. 705’09
10 6& "08
1 . 2&’08
10 2m-oa
1 B 5&-08
4.20E-07
20 1m°03

2.40E-05

20 1&‘09
ﬂ. 3&-09
7.90E-09
1-5(5-08
1- S{E-os
50 505"10
2.20E-09
3: 2&-10
0.0

20 095-10
1.00€-09
301&’09
90 5&-10

(Continued)

~~~~~

SKIN

9.90E-09
2.605-06
20 M"09
1 . 7&.-08
3.40£-09
2.00z-08
4.50€-09
1.902-08
1.40:-08
1.402-08
1.70=-08
4.90c-02
2.402-08
2.70E-09
2.402-09
4.902-09
9.00z-0%
1.702-08
1.80£-08
6.20E-10
2.50E-09
3. 7%’10
0.0

20 3&-10
1,206-09
3.60£-09
1 . lrE-O9



Design Objlective

Dose Facter Annual Quaztisy
Ruclice Organ (nren/Curie) (Curies)
E-3 Soft Tissue 1,12E-0L 133,929
c-1k Soft Tissue 1.83E-02 820
Ar-L1 Air Dose (v) 3.5232-03 2,830
Mn-5& GI 2.LLE-01 61.5
Co-58 - el 1.112-01 135
Co-60 cI 5.822-01 25.8
Fe-59 GI 2.302-01 65.2
Kr-85n Air Dose (8) 11.202-03 16,600
Xr-85 Air Dose (3) 1.01=-03 19,800
K;-BT Air Dose (3) 7.802-03 2,560
Kr-28 Air Dose (y) 5.882-03 1,700
Sr-39 Bone 1.062+01 1.L2
Sr-50 Bone h.O3E¢62 0.037
I-131 Thy:oid 9.452+00 1.59
I-133 Thyroid 1.60E-01 93.8
Xe-131= Air Dese (2) 4.022-0k 49,700
Xe-132z Air Zose (3) 8.08=-04 2L ,800
Xe-123 Air Tose (3) 2.82=-04% 70,5C0
Xe-13 Air Dose (3) 1.57T2-03 12,800
Cs-13% Liver 7.172+00 2.09
C3-137 Liver 4.5 500 UM
™ T " NSty

4
L)
i L

P Moo Lnd
e e e —————— TGP 8 g S S o



TABLE 2.0
BIDACCLMULATICN FACTORS
(pCi/kg per pCi/liter)
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TABLE 2.1
Page 1 of 2
ADULT INGES' ION DOSE FACTORS
{mrem/pCi ingested)

NUCL TLE RONE LIVER T.ROCY THMYROID KIDKEY LUNG Gl-LL!
" 3 NO DATA 1.059€-07 1.C%~-07 1.C5E-07 1.05-07 1.05S€-07 1.0%£-07
C is 2.84E-06 5.68E-07 S.LBE-07 S.68E-NT S5.6B£-07 S.68F-07 S.LEL-C?
NA 24 1.706-06 1.70F-06 1.70E-06 1.70E-06 1.70{-06 1.70E-06 1.70C0-06
P 3 1.93€-064 1.206-05 7.46€E-06 NO DATA NC DATA NO DATA 2.17€=-05
CR 51 NDO DATA NO CaTa 2.60E~09 1.59E=-N9 S.B6E~10 3.53C~-09 6.69€-07
KN 54 NO DaTaA 4.57€~ Cb 8.72E-07 NO DATA 1.36E-06 NO DaATA 1.40F=05

MN S6 NO DATA 1.15C~ 07 2.045-08 NO DATA 1.46E-07 NO DATA
FeE 55 2.75€6-06 1.90F-06 &.43E-07 NOD CATA NO DATA 1.06E-06 1.29(~-06
FE 59 &.34E-06 1.026~05 3.91fE-06 NO DATA NO DATA 2.85€E-06 3.40E-0S
CO 58 NO DATA T.45¢~07 1.67E~06 NO DATA NO DaTa NO DATA 1.51E=05
CO 60 NO DATA 2.14F-06 &,720-06 NO DATA NO DATA NO DATA 4.02£-05
Nl 63 | lOE C4 ©9,01E-06 &,36E-06 NO DATA NO DATA NO DaATA 1.R8E-06
NI &5 3..36 =07 6.86E-08 3.13E-08 NO DATA NO DATA NO DATA 1.74€-06
Cu 64 NO DATA "B8.33E-08B 3.91E-08 NO DATA 2.10E-07 ND DATA T.1C5-06
IN 65 4.B4E-06 1.542~-05 ©.70E-06 NO DaTA 1.03E~-05 NO pATA 9.7CE-0Q6
IN 69 1.03€-08 1.37€-08 1.37€E-09 NO DATA 1.2BE-08 NQ DATA 2.96€E-09
BR 83 NO DATA N0 DATA 4. 02E-08 NO DATA NO DATA NO DaTa 5.79€=-08
BR B4 NO DATA %0 DaTaA $5.21E-08 NO DATA NC DATA NO DATA 4.09F~-13

-

BR 85 NO DATA NO DATA 2.14E-09 NO DATA NQ DaTa NO DATA LT E-24
RB 86 NO DATA 2.11E-05 9.B3E-06 NO DATA NO DATA NO DATA “«,16E-08
RB 88 NO DATA 6.05£~-08 1.21E-08 NO DATA NO DATA NO DATA 8.36C~-19

RB B89 NO DATA 4.01€-08 2.82:¢-08° NO DATA NO DATA NO DATA 2.330-21
SR B9 3.08E-04 NO DATA 8.84E-D06 NO DATA NO DaTa  NO DaTa 4 .94E~05
SR 90 T.58E-03 NO DATA 1.86E-03 NO DATHA NC DATA NO DATA 2.19E-04
SR 91 S5.6TE~-06 NO DATA 2.29€=-9T7 NO CATA NC DaTA NO DATA 2. T7T0E-0S
SR 92 2.15E-06 NO DATA 9.30E-08 NO DATA NO DATA NO DATA «.26E-05
Y 90 9.62E-09 NO 0DATA 2.58E-10 NO DATA NO DATA NO DAYA 1.02€-04

Y SIM 9.0%E-11 NO DATA 3.52E-12 NO 0OATA NO DaTa NO DATA 2.67€E-10
Y 91 1.41E-07 NOC DATa 3.77E-09 NO DATA ND DATA NO DATA T.76E-05
vy " B.45E~10 NOD Carva 2.47TE-11 NO OaTA NO DATA NO DATA 1.48£-05

———— -~

¥ 93 2.68E-C7? NO DaATA 7.40€-11 NO DATA NO DaTA NO DATa 8.50€=-05
IR 95 3.04E-08 9.75E-09 6.60E-09 NO DATA 1.53E-08 NO DATA 3.09€-05
IR 97 1.68E-09 1.392-10 1.55E-10 NO DATA 5.12E-10 NO DATA l 05C-0¢

NA 95 | 6.22€6-09 3.46E~-09 1.BGLE-09 NO DATA 3.426-09 NO DATA 2 10€-05%
MO 29 NO DATA ¢.J1E-06 B8.20E-07 NO DATA 9.76E~-06 NO DATA 9.99¢ =006
TC 994 2 4T7E~10 &6.98Z-10 B8.8%9E-09 NO DATA 1.060-08 3.42€~10 4.13C-07

iciol 2.54E=19 3.066€-10 3.59E-09 ~NO DATA 6.59€E~-09 1.87C-10 1.10C=-21
avioy L.85€-0C7 NO DATA 71.976~08 N0 DATA T.06E-0T7 NO DATA 2.166=-0%
RulosS 1.540-08 Nu CarTa 6.03E-07 NO DATA 1.99C-07 NO DaATA 9.462(-00

pew gy vy



TRBLE 2.1 (Continued)
Page 2 of 2

NUCL I DE BONE LIVER T.800Y THYROIC  KIDNEY LUNG GI-LL!

)
RUL06 2.756-06 NO DATA 3,486-0T7 NO DATA 5.31E-06 NO DATA 1.78E-04
AGILOM 1.60E-07 1.48E=07 B8.79E-03° NO DATA 2.91€-07 NO DaTA 6.04E~05
FEL125K4 2.68E-06 Q.71E-07 3.57€-07 B8.06E-07 1.09€-05 NO DATA 1.07€-05

2.756-0%5 NO DATA 2.27€=05
4«.4BE-07 NO DATA 8.68E~06
NO DATA 5.79€-05

TEL27™ 6.TTE-06 2.420-06 8.25C-07 1.73€E-06
TEL27 1.106-07 3.95€-08 2.38€-08 8.156-08
TEL29% 1.15E=05 &.29E-0¢ 1.826-06 3.95E-06 4 .B0E~05

TEL129 3.14E-08 1.186-08 T7.63E-09 2.41E-08 1.32€-07 NO DATA 2.37€~-08
TE13IM 1.73E-06 B.46C-07 7.056-07 1.34E~-06 8.57E-06 NC DATA 8.40E~-05
TEL13 1.97€-08 B8.23E-09 6.22E-09 1.627-08 9.63E-08 NO DATA 2.717€-09
TE132 2.52E-06 1.63E-06 1.53E-06 1.80E-06 1.STE-05 NO DATA 7.71€-0S
1 130 “T.56E=-0T 2.23E-06 B8.B0E-07 1.896-06 3.48&-06 NO DATA 1.92E~06
1 131 4 16E=06 - 5.75E=26 2.41E-06 1.956-03 1.02E-05 NO DaTa 1.57€E~06

P ——— e et

1 132 2.03E-07 S5.43E-0T 1.90E-07 1.90E-05 B8.65E~07 NO DATA 1.02€-07
1 133 1.42E-06 2.47E-06 7.53E-07 31.563E-04 &.31E-06 NO DATA 2.22E-06
I 134 1.06E-07 2.88E-0T 1.03E-07 4.99E=-06 &.SBE-07 NO DATA 2.51E-10

T 135 6.43E-07 1.16E~06 &.29E-07 71.65E~05
cSi3s 6.226-G5 1.48E-04 1.21E-06 NO DATA 4.79€E-05
(4381 6.51E-06 2.57E-05 1.85E-05 NO DATA 1.43E-05

T.14E-05 NO DATA 3,706-05 1.23E-05 2.11E-06
NO DATA 8.01E-08 7T.91E=09 4.65E-13
3.92€6-11 1-T72E-07

1.59€E-05 2.59E-06
1.96E~06 2.92E-06

csS137 7.97€-05 1.C9€E-04
csi3s §,52€-08 1.09€-07 5.40E-08"
8Al39 9.70E-08 6.91&=11 2.84E-09 NO DATA 6.40E~11

-

L a4

BAL4O 2.03C-05 2.555-08 1.336-06 O DATA B8.6TE=09 1.46E-08 4.18E-05

L YRER! 4.71E-08 13.56f=11 1.59€-09 NO DATA 3.31E-11 2.028~-11 2.22E-17
LY BT 2.13E-08 2.19E=11 1.34€-09 nNO DarTa 1.856-11 1.24E-11 13.00E-26
LAL&OD 2.500-09 1.26E-09 3.33C-10 NO DATA - NO DATA NO DaTA 9.25€E-05
LALG2 1.28E~10 S5.82:=11 1.45E~11 NO DATA NO DaTaA NO DATA 4,25E-07
CElL4L 9.36E-09 6.33E-09 T.18C-10 NO DATA 2.94E~09 NO DATA 2.42E-05
CEl43 1.656-09 1.226-06 1.356-10 NO DATA " §.37E-10 NO DATA &£.56E-05
CEl4s 4. ABE-07 2.04E-07 2.82E-08 NO DATA 1.21E-07 NO DATA 1.65E~04
PR143 9.20E-09 13.69i-09 4.56E-10 NO DaATA 2.13£-09 NO DATA 4.03E-05

PRI44 3.01E~11 L256=11 1.53E-12 NO DATA . 7.056~12 NO DATA 4.33E~18
ND147 6.296-09 T7.27E-09 4.35E-10 NO DATA &.2%E=-09 NO DATA 3.49€-05
w 197 L 03E-07 B8.61E-08 1I.01E-08 NO DaTa NO DaATA N0 DATA 2.826-05

- - —— PRPppp—————— et

d'?l’ 1.176=09 1.17C=10 &.45€-11 ~NO DATA 3.65C-10 NO DATA 2.40E-05



PDesicn Cble

Designa Objective

Dose Facter Annual Quantity

Nuclile Orcan (nRea/Curia) (Curice)
B-3 Tot Body 1.30E2-06 2.292+06
Cr-51 (34 1.Lk92-03 6,730
Mn-54 CI 6.22z-02 161
Fe-55 GI 1.212-02 827
Fe-59 c1 3.77E-02 265
Co-53 (3¢ 8.38C-03 1,190
Co-60 Tot Body L .50E-0L 6.67
Rb-86 Tot Bcdy 2.28z-01 13.2
sr-39 Bone 1.07T=-02 935
Sr-20 Bene 1.642-01 61.0
119=89 cI 1.112-03 9,020
Te-9%a GI 6.885-05 145,000
Te-127a GI 1.01E-01 99.2
Te-127 c1 2:852-02 259
Te-1252 cI’ 2.572-01 38.9
Te-13L: cI 3.73E-01 26.8
Te-132 GI 3.42E-01 29.2
I-130 Thyroid 5.282-02 190 -
I-131 Thyroid 3.2LE-01 30.9
I-132 Thyroid 1.32E-02 755
1-133 Thyroid L.05z-02 254
1-135 Thyroid 2.83z-02 353
Cs-134 Tot 2ody 2.832+00 1.06-
C3-138 Tot Body 3.0LE-01 7.61
Cs-137 Tot Bady 1.67E+00 1.80
Ba-1%) GI 1.8¢z-02 5,390
La=1l0 cI1 2.532-02° 390
npe23) cI 2.662-03 PR, %, "
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