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1.0 Introduction

The Off-site Dose Calculation Manual (0ODCM) provides guidance for
making release rate and dose calculations for radioactive liquid and
gaseous effluents from Arkansas Nuclear One-Units 1 and 2. The method-
ology is drawn from NuReg 0133, Rev. 0. Many of the numbers contained
within this manual were taken from NuReg 0133 and Reg. Guide 1.109.

These numbers and the calculatinnal method may be changed as provided for
in the technica® specification (for ex. use site-specific data or more
accurate calculational metholodogy found in Reg. Guide 1.109). Site-
specific numbers will be indicated as such.

A specification for a given item will have a different specification
number for each unit; therefore, in the ODCM references to technical
specifications will be made to the specification subjects. The specifi-
cation subjects and numbers are presented below.

Specification Number

Radioactive Gaseous Effluents - Instrumentation 3.5.7 3.3.3.9

Radioactive Liquid Effluents - Instrumentation 3.5.6 3.3.3.10
Radioactive Liquid Efflueats - Concentration .22, 3. 11.1.1
Radioactive Liquid Effluents - Dose 3.22.2 3.11.1.2
Radioactive Liquid Effluents - Waste Treatment 3.22.3 3.31.1.3
Radinactive Gaseous Effluents - Dose Rate 3.23.1° 3.11.2.1
Radioactive Gaseous Effluents - Dose, Noble Gases 3.23.2 3.11.2.2
Radioactive Gaseous Effluents - Dose, Particulates 3.23.3 3.11.2.3
Radioactive Gaseous Effluents - Radwaste Treatment 3.23.4 3.11.2.4
Radioactive Gaseous Effluents - Gas Storage Tanks 3.2.3.5 3.31.2.5
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2.0 Liouid Zffluents

2.1 Radioactive Liquid Effluent Monitor Setpoin:.

The Radioeztive Liquid £ffluent Instrumen _iticn specification
requires th.t the radiocactive liquid effluents pe monitored with the
alarm/trip setpoints adjusted to ensure that the 1imits c¢f the radicactive.
liquid effluents concentration specifi:ation are not exceeded. These
concentrations ere for tne site. The alarm/trp setpoint on the liquid
effluent monitor is dependent upon the dilution water flowrate,liquid - l
redweste tank flowrzte, the isotopic composition of the radicactive
liquid to be discharged, a gross gamma count of the liquid to be discharged,
the background countrate of the monitor, and the efficiency of the
monitor. An adjustable setpoint will be used because of the variability
¢f the-e pzrameters. The setpoint will be c2lculatec and set on the
monitor prior to the release of each batch of radioactive iiquid effluents.
The following methodology will be used for determining the setpoint.

1) A sample will bz taken from toe tank (batch) to be discharged. A
gross gamma and & gimma isotopi~ analysis will be performed utilizing
this sample.

2) The minimum dilution factor (DF) for the tank will be calculated based on |
results of the gamma isotopic ana’ysis and the Mzximum Permissible
Concentration (MPC) of each cdetected radionuclice.

The OF is calcuiated by using the following equation:

OF = I (C3;/MPCj)

;
where; DF =minimum dilution factor l
Zi = concentration . “tope i, (:Ci /ml). '
MPCy =

mayimum permissible concentration of isotop
from 10 CFR 20, App. €, Teole 11, Column &
&s Table 2-1),uCi/ml

e i,
(ezzacned

w
~—

Tne dilution weter flowrate is based upon the number cf ANO-1 circuiating
water pumps in cperation &t the time of releese. Eich circulating water
oump_rés &n aoproximate_flowréte of 191500 _gpm. N i
4) The theore:icel maximum. release rate, F,, of the tank (batch) can be expressed I
in terms of the dilution water flowrate, such that for each volume of

dilution wizter released you mey combine &2 given volume of liquid rad-

waste. This may be expressed in terms of the dilution factors:

Fm = PMPNUM x 191500/DF I
where; Frm theoretical max‘mum release rate

PMPNUM = number of AND-1 circulating water pumps
in operation.
DF = dilution minimum factor calculated in. Step 2 l
121500 = approximate flowrate of 1 ANO-1 cir-
% culating pump (gpm).
2-1



In the above equation, F,, approaches zero 2s DF increases. The actual
Flowrate, F,, will generally ge equal to Fy for high activity releases.
For Tow activity releases, Fy will become varger and may exceed the capacity
of the pump. Tr this case flowrate, Fp may be set equal to the maximum
flowrate of * amp.

5) The monitor setpoint is calculated by incorporating the
monitor reading prior to starting the release (i.e.,
background countrate), and 2 term representing the maximum permissible re-
lease concentration fi~ the observed isotope mixture. The monitor
setpoint can be expressed as follows: .

M= (K x Fy/Fy) + B

monitor setpoint (CPM).

monitor output countrate (CPM).

for the gross activity of the release.

This number is taken from a calibration curve
of activity (uCi/ml ) vs. output

countrate for the monitor (CPM).

where; ML
K

number of times the activity would need to
increase to equal the maximum permissible
radioactive liquid effluent-concentration.

Fm/Fa

B = background countrate (CPM) prior to
starting the release.

NOTE: The set points will be calculated assuming only one
radioactive liquid effluent release at any given time.

1319
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2.2 Liquid "Dose" Calculation

2.2.1 The "dose" or "dose commitment" to an individual in the unrestricted
area from radioactive materials in liquid effluents released to unrestricted
areas shail be less than or equal to the limits specified in Radioactive
Liquid Effluents-Dose specification. The dose limits are on a per reactor
basis.

The dose contribution for each radioactive liquid release shall be
calculated for the total time period (length) cf the release.

The dose commitment for the whole body or organs for each release is
given by the following equation:
Dt = IfAjr x 8¢t x 7§ x F]
1

wiiere; D = dose commitment to the whole body or
organt , from the release (mrem).

site related ingestion 4ose commitment
factor to the total bod, or organ, t ,
for each identified princip-=alm‘geamrmrzna1 and
faston fans . .
beta emitting isotope i , ( T )

Ait

Calculational method is in Section 2.2.2.

At length in time of the release (hours).

i = the concentration of isotope i , in
the undiluted radioac.. - .quid effluent
(uCi/ml ).

F = the near field average dilution factor
for C; during any liquid effluent release.
This factor is calculated as:

F = Radwaste flow rate (gallon/hr)
dilution water flow rate (gallon/hr) x K

where K , is used to account for any
dilution in the near field of the

plant (i.e. the discharge canal). For
ANO-1, the factor is 1 since it has a
once-through cooling system. A value
of 1 will be used for ANO-2 since the
unit 2 liquid radwaste effluents are
disch?rged via the same point as for
Unit 1.
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Equation 1 can be reduced by combining atand F tc give the volume
of the release.

At x F = At radwaste flow rate
X dilution flow rate

At x radwaste flow rate is simply the volume of the vaste that
was releas.j which can be designed as, v, (gallons).

Substituting the volume into equation 1 gives,

(2) xt(Cix Ajr)

o Vv
Pt = 5iTution Flowrate i

Where;

Dy = dose commitment to be the whole body
or organ t from this reiease (mrem).

Ci = Concentration of radionuclide i , in the
urdiluted radioactive liquid effluent

(uCi/ml )s

gy * ingestion dose commitment factor as
calculated in Section 2.2.2 (see table
3-1 to lccate tabulated values).

v = volume of the undiluted radioactive

liquid released. (gallons)

dilution flow flowrate of water in the discharge
rate canal. This is conservatively
assumed to be the ANO-1 circulating
water flowrate (gallors/hours).

Equation 2 will be used to check the release against the radioactive liquid
effluent dose technical specifications unless a more accurate method is
u.2d (i.e. from Reg. Guide i.109).

c.2.2 Nose Coamitment Factor Aj.

The equation for calculating dose contritutions requires a dose
commitment factor,A;. , for each isotope, i . This factor embodies
exposure from the consumption of fish, invertebrates and potable water
where apprc riate. The adult male is used as the maximum exposed
individual. This factor can be expressed by:

(3)  Ajq = Kol Uy/Dy + UpBFj + UiBI;)DF;

-

where; Aj+* composite dose parameter for the total
body or critical organ of an adult for
isotope i, for all appropriate pathways.

(mrem/hr per uCi/ml)

2.4 E 1) i
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units conversion factor;
1.14 x 105 = 106 pci/uci x 103 ml/1it
divided by 8,760 hr/yr.

&

Uy = average adult water consumption (assumed)
730 Kg/yr.

Up = adult fish consumption (assumed) 21 Kg/yr.
adult invertebrate consumption (for salt-

water sites only), 0 Kg/vr since
ANO is not a saltwater site.

e
"

BF = bioaccumulation factor for isotope, i, in
fish (pCi/kg per pCi/l).
These values are taken from Reg. Guide
1.109 Table A-1.

Bl bioaccumulation factor for invertebrates
(salt water sites only)

dose conversion factor for nuclide, i ,

for adults in organ, t , mrem/pCi ingested,
from Table E-11 of Reg. Guide 1.108.

DFI

Dw = dilution factor from the near field area
within one quarter mile of the release
point to the potable water intake for
adult water consumption.

The site i, on Lake Dardanelle on the
Arkansas River. There is no potable
water intake in Lzke Dardanelte or in
the near vicinity cownstream of the
Dardanelle dam, therefore

the term Uy/Dy will be deleted.

Substituting the appropriate factors into the above equation yields;

Ajr = 1.14 x 10° x 21 BF; x DFj

or

2.39 x 10% x BFj x DFj

Ajq

2"5 .



Concenmations In Alr and Veter Abave Natural Mol anond

{See Toolnoles on pajye 29:-15)

Teblc
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Element (atomic numbaer) Isotope ' Column | Celunn 2
Alr Viuter
+ (uCi/ml)(uCJIml,‘
cctinlum (89). Ac 227 s %10 " t« x10°
! Ixio ™ { x10?
Ac 228 s s x10* Ix10?
| 2x10°"* Ixin?
Americlum (95) Am 241 s 6xi10°" 1x10 ¢
1 1 x10 " axio*
Am 242m s 6xi10" 1 x10°¢
| Ixi0"® Ixio?
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[ sxio"* 4yilo?
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Concantentions le Alr and Waler Above Noturel Dackground — Continved

Zie ot (alomic numbser)

fomine (~)

Cadrmiom («9)

Colilam (70)

Ca'itorniom (73)

Coruan 18)

Zrrium (%9)

Cosium (33)

Chiotine (17)

Chromium (24)

v

(Sen ‘ootr.oles on page 20-15)

Toble | Toble N
Isotope ' Column | Column 2 Column | Column 2
Alr Waoler Alr Water
+ KpCi/mL)uCi/mIY(uC1/mL)(;Ci/ml)

e 81 3 1x107* s x107? Axi10t Ixiwot
| 2x1077 1 x107? 6 x10°"* 4x10°1

Cd 27 s sx10°" s x107? 2x107" 2 x107*
} ' . s x107? Ixio* 2x10*

CAd 1i35m s ax.0" 7 %107 1x10°* 3 x107?
] 4x10°* 7 x107¢ 1xio"* Ixio?

<d 115 S 2 %1077 I x107? exio"* Ix10?
[ 2 %107 I x107? 6ex10" 4x107?

Ca A3 s 3 x10°* Ix10°* 1 x10"* 9x10°*
[ 1 x10°7 5 x107? Aaxio* 2x10°*

Ca 4/ s 2x10°7 1x10°? 6x10"* s x10?
1 2 %1077 1 x10°? 6xio"* Ixi07?

I 149 s 2xi0°" 1107 s xio ™ 4axio*
{ 1 x10°%® 7 x10* axwo" 2x107?

ct 250 s s x10°" 41074 2x10°" 1 %107
| x10-1® 7 x10°* Ixio " Ixio?

Crasy s 210" ' %10 6 x10 M 4axi0ot
[ 110" s x10°" Ixio "M I x10°?

Cr 232 ¥S 6x10 " 2 x10°" 2 %0 " 7 x10°*
¥ I <o 2x10* 1 %10 " 7 x10°*

cras3 s ax10°% | 4 x107 Ixio™" 1 %107
1 8 x10° " Axi107? Ixwo " 1 %107

Cr 254 s sxio0 " 4x10* 2x10° " 1 %1077
| s <10 " Axi0* 2xio " 1 x10°7

Ca s Aaxio* 2x10? 1 x10°7 s xi10°*
(COy) Sub sxwo* | ... BRI B e ey
Ce 14) L1 Axio? Ix10? 2x10°" 9%10°?
[ 2x10"’ Ix10? sxi10°* 9 %107}

Ce 143 s Ixio’ 1 x107? 9x10"* Aaxi0?
' 2x10°7 1 x107? 710" 4xi0?

Ce 144 s 1x10"* IxI0* Ixio " 1 x10°!
] exio"* Ixi0°* 2x10'® 1 x10°?

Co 10 S 1 x10°! 7x10? 4axi0? 2 %107
| Ixio* Ixi10? 110’ 9 xio*

Co 134m S axi10!? 2x10°" 1x10 ¢ &x10?
1 6x10* Ixi0? 2x107 1 x107?

Ca 124 s 4x10" Ix10" 1x10"* 9x10°*
] 1x10°" 1 x10°! 4 x10° ' x10?

Ce 138 s s x10’ Ix107? 2x10°" 1x107¢
' 9x10°" 7 x1w? Ixio"* 2x10°¢

Cs 136 s Ax1677 2x107? 1x10°" 9 x10”
! 2x10°7 2x107? 6x10"* 6 X107

Cs 137 s _ex10" 4xio* 21x10"* 2 %10
1 1 xiG ! 1 x107? s %10 4x10?

C1 36 s axic’ 2x10"? 1xt0 " " ¥10°
[ 2x10"* 2x10? s xi0 " 6x10°?

18 s axro* 1x10? 9x10°* axio*
' 2 %10 * 1 %10 ? 7v10"* 4200

Cr 30 s 1 x10°? sxi10? 4axi0’ 2%10?
! 2x10°¢ s x107? sx10"* 2¥107?
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PART 20 « STANDARDS FOR PROTECTION AGAINST RADIATION
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PART 20 « STANDARDS FOR PROTECTION AGAINST RADIATION

¢ 01Xt « Ouxs » 01X PR TR ]
0iXe 01X TR ] PRI 4 s €6 A
s 01X PR L ¢ OIxr i01xe 1
0try TR 0IXg (01X H e A
01X ¢E IR v01% P 0IxE '
TR TR 01X 0 Y s 16 A
TR L 01X 01X 01X 1
coixge L 018 IR s 0IXg s wie A
TR 01X P 01X (01X 1 1
01X PRI v O1X9 PR TR | 5 06 A (6€) wapuy
TR 01X L OIX¢E (0Lx9 |
TR o1xe oIxe PR TR 5 s/t Qs (02) wnjqiouy
‘ TR A L § .
01X ag Wiy ey
01X qns €Ly *x
TR 4 LT wigr ex (vg) wouay
TR -0IX9 1
01X 6 01Xt H "waA (Cr) wajpousy
01X w-01x 1 1
S X 0 @w-01x 1 ,9 1enjeu-n |Aa
01X PRIEE [
01X 1 PRCIE Y 4 H ort n
T “-01%1 '
01Xy W01 X £ ] L n [ea
01X w-01X ]
01Xt w-01x9 s wEn
01X w-01% 1 [
» 01X 8 “w-01X§ 'S SCT 0 (we
01X 8 TR '
- 0UX 6 ROES J .w PEL N [ An
01X 8 T...‘o.x. '
01X 4 TS S s “we n
- 01% 8 w-01xg 1
X0 w-01X | s e n
01Xy 001X [
OLX “w-0IXc s oL n (L6) wajuwin
OIXT PRIEY Y [
01X (01X ¥ s O
T PRTE PRCIE [
s OIxe 01Xy (Orxe s LIy
OLXy -0iX PRCIESY [
01X 01X TR 4 s I8 M| (v2) (weigepm) venbuny
OIXE »OIX§ 01X '
Orxy 01X § PRI s SCL Vs
PR TR 4 01Xz 01X (|
01X o xXe PRI R s Curvs | (0g) w1
01X 01X 01Xt !
T Y _ et X PRI s et wy
01X 0L X 0IXE 1
s 01X 01X 1 TR s 0Lt Wy (69) wapayy
woxa 0K E PR '
oixe 01X 01Xy s vee Y (08) wajreyy
(Tw/¥9™) frw/rot)rw/rot)resyony +
RLTEEY nv mom "y
t 1 | 1 1*) | T *3 | 1 e | sdojeny (1equnu 3jwoje) uewey
", 1814y

0L ONd VO e OUI0L) Bey)

POAUIINE) —puUneIBYIBY (SIS SABQY ISI0 M PUB My V| TUe|ENUSILe)

r 00K

01Xt s OIXE |, OIXY
0 OUXE |y.00XE 1, OUX?P 101Xy § PSSR T
s-00Xe Jo, 08" | @8l i I XE '
e 01 xZ |, 011 UIXS v 01 XE s e uL
. 01 X2 . OUXY 01Xt s 01 X1 '
, 01 XZ . OIXS ¢ 01Xt . 01Xt s T
(- OUXE |, O1XE , 0L X6 _..e.x. '
s OUXZ |,, 04 X® ¢ 0L XS 01Xz s ot uL
¢ OEX1 |, 01XE , 01 XY . 01 X9 '
0. 00 XL |, 01XE , 0IXT |, 01X6 s wIz uiL
- OIXT |, 01X . 01 XS orxe ! '
s 01 xT 4, 01X L, 01 XS | , 08xC s LrruL e (04) wnisey)
« Ly w 0ixe PR L 4 sO0IRg 1
s 01X s OIXE « BINE (01X s oL 1
T TR COIxE Lo !
« O1% s OIxg « OLx (01 x 1 o u
R IR 4 o OLx 01> - OIxe '
TR e (01X 8 TR 3 s ot u
P OIXE coLxy 01X ¢ TR '
r OLXY PR 01X 01X s oor 1 (19) wayeyy
( OLXy L 01X FRCIEN s 01Xt [
« OLX Y 01X E 01X 01X 4 s o9l W (§9) wajqse)
TR 4 T y OIX 9 PRTE [
01X ¢C T P OLX 8 PRTE S s [T}
01Xy L OIX9 01X 01X [
s 01X 01X s 01Xt PRI H B (B
TR 01X IR 4 0L ¥ i
TR L 01XE 01X e AXE s ezt 1
Il R 4 « 01X PR TS cOIxe | '
¢ 01X C L OLXE X Otxy s wart ey
P OIXE TR COIXE 1 01% & [
v 01X E s OIXY TN v OIXL s 4TL %
01X § 01X § coxu cOoLXy !
TER L 01X§ 01X PR LR 3 s wsEy )
« NXA L 01Xy co1xg PRI |
v OIXE P 01X cO0Ixg - OLxXy s wgry oy TUAES) WAy
PRI 4 TR S 4 ¢ 01X § s 01X9 [
PR TR 0 X g t 01Xy » OIXE s 462
TR ] S oIXs 01X 01X 1 [
« 01X e 01X I 4 01Xy s wes 2y
TR v 01Xx 1 corxe (0LXE |
PR 4 01Xy  O1X§ ECIR s 8%
P OIXE L 01X « 01X § PRCTE S 4 |
01Xy yOLX 8 TR 01X s wig
01X g s 01 X8 ¢ 01Xy -OIXE ]
P 01X 0 P OIXT coIxe PRCIEE s LR
« 01X 1 v 01X TR S oIxe '
01X v OIXC oLX Yy I ] s weed | T (C4) wapsuydey
(1715 f 1w/ sy y o)l qu/yory
miom nv niom "y
t *y |1 "3 |t *3 | 1 %3 | edeieny (409 Jwee) ¥ ]
" *1qey L LT
- - PO A —— —w— ——— e e

(5102 wBed GO Ve 0UI00) wes)

POAUINE) —puneiliyiuy (Uinjey SAqy B PUS |y B] NSl YU Iue)

L

POOR 0Rig1



PART 20 ¢ STANDARDS FOR PROTECTION AGAINST RADIATION
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3.0 Gaseous Effluents

3.1 Gaseous Monitor Setpoints

3.1.0 This section applies to the following gaseous radiation monitors.

ANO-1

RE 7400 Unit vents (reactor building purge, fuel handling
area, and radwas'e area ventilation
systems)

RE 4830* Waste gas holdup system monitor

AlQO-2

ZRE 8233 Containuent purge

2RE 8540 Fuel handling area ventilation system

2RE 8542 Radwaste area ventilation system

2rE 7828 Auxiliary building extension ventilation system

2RE 2429 * Waste gas holdup system monitor

The determination of <ie setpoints for the above monitors will be
based upon an arbitrarily set fraction of the maximum permissible con-
centration (MPC), at the site boundary, of noble gas activity

released from the above release points. Other factors
considerec in the setpoint calculations include; background -count rate
for each monitor, radwaste flowrate, monitor calibration efficiency,
atmospheric dilution factor and the number and type of ventilation systems
in operation.

The fraction of =~ MPC allocated to each monitor will be dependent
upon plant conditions, and the amount of activicy that is expected to be
released via each release point. The fraction assigned to each monitor
may be varied. However, the sum of all of the fractions of an MPC assigned
shall be less than or equal to 1 MPC. When the setpoint on one monitor
is changed, the setpoint on at least one other monitor will be changad
accordingly. Determining setpoints in this manner will allow the
flexibi1lity needed to maintain plant operation.

The fact that one monitor alarms would not necessarily mean the
gaseous effluents are being released at such a rate that the one MPC
limit is being violated. The alarm would indicate that more material
is being released than the fraction of.an MF, assigned to the alarmed
monitor. An analysis of the material being released from each of these
monitors and the release rate at those monitors would have to be done
to ensure that the MPC limit is not being violated.

* These monitors provide an automatic isolation for the waste gas holdup
systems and are not final effluent point monitors.
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The initial fractions of onme MPC allocated to the release points is given
below. The allocations may be changed as indicated above.

ANO-1 50%
ANO-2 Radwaste area 30%
ANO-2 Fuel handling area 19%
ANO-2 Auxiliary building extension 0%
ANO-2 Containment purge 0%

The containment purge a2-i the auxiliary building extecsion ventilation
systems are not operated co.. .nuously, therefore, they will not be routineiy
allocated a fraction of an MPC to be released.

The setpoints to be used during a batch type of release (i.e. reactor
building purge, release from the waste gas hold up system or any other non-
routine release) will be calculated for each release before it occurs.

. 3% I | The basic meth dology for determining a monitor setpoint starts by
determining the gross concentration in the stack as fcilows:

(C..*T_) + (C LEY )

5 = 58 F SV T
5 -tV
Where:
Cs = flow weighted gross activity in the stack (pCi/ml).
CSB= gross activity of the sample (batch) ‘uCi/ml).
TF = tank flow rate {ml/sec).
CSV: gross activity of the sample (vent) (pCi/ml).
V. = vent flow rate (ml/sec).

The next step is to calculate what fraction of an MPC the above radiogas
mixture represents in the stack. This is done as follows:

0p*Te) « (0,%Vy )

TF + V‘

c

s ®

Where:

0. = flow weighted fraction of an MPC in the stack discharge
(unitless).

O, = fraction of an MPC in the sample (Fatch) calculated by

b "
% AiB/MP,i.
Where
AiB = activities present in sample (batch).
MPC.= MPC limits in 10CFR20. See Table 2-2, column
* 1 in this manual.
TF = same as defined above.
vy = fraction of an MPC in the sample (vent) calculated by

§ AiV/MPCi' .

3-2
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Where: AiV = activities present in sample (veat).
HPCi = same as defined above.
VF = same as defined above.
The boundary conceatracion mav then be calcnlated as follows:

C c

= Cgiog ™ £

S

where:

(2]
]

maximum oncentration at the site boundry for each stack
(pCi/ml).

2]
ll

same as definead above.

same as defined above.

Q
"

(el
"

arbitrary fraction of 1 MPC assigned to the monitor.

NOTE: For calculations of continuous releases (vent stacks), thLa
expression for the batch release becomes zero.

Using the value for C, above, ciie next step is to calculate the monitor
concentration as follows:

C = C / < b o % - )

B,(F (A/Q)V 1E-6)
C, = concentration at the monitor (pCi/ml).
C, = same as defined above.

F = the flowrate of radiocactive gaseous effluents at the re-
lease point being considered (ml/sec).

(X/q)v= atmo<pheric dispersion factor. We use 2.8E-6 séc/ma for
this variable until it is replaced by more current data.
(This value is found in the ANO-2 FSAR on Page 2.3-30.)

lE-6é= conversion factor (m3/m1).

The setpoint for the monitor is then ralculated as follows:

S = CH * K+ B
Where:

S = Monitor setpoint (coun.s/sec).

CH= same as defined above.

K = conversion factor detérmined from the calibration curve of
the monitor (K is the slope of the line) (counts/sec vs.
pCi/ml).

B = background count rate at the monitor (counts/sec).
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3.2 Airborne Release Rates - Implementation of 10 CFR 20

The section provides the calculational methodology to implement the Radio-
active Gaseous Effluents - Dose Rate specifications It should be noted that
these specifications are site related not unit relateu.

As stated in the techniczl specificatins, the instantaneous dose r=te 1n
'nrestricted areas due to radioactive materials in gasecus effluents from the
site shall be limiteu to:

a) The dose rate limit for a calendar year for noble gases shall be
< 500 mrem to the total body, and < 3000 mrem to the skin, and

b) The dose rate limit for a cazlendar vear for all radioiodipes and
for all radicactive materials in particulate form and radionuclides
other than noble gases with half lives greater thau 8 davs shall be
€ 1500 mrem to aLy organ.

k. B 0 | Noble Gas Dose Rate

The dose rate for noble gases can be calciiated from:

6

= %% | (X/a) <
1) DR=10"xZ [K x (Kq) <« Q,

b
-~

] € 500 mrem/yr to the total body

2) DR =10 x % [(L, + 1.1M,) x (X/q),, x Q.] < 3000 mrem/yr to the skin

DR = dose rate ror time and organ 1n quest‘on
(mrem/yr)

3-3 . N0
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106 = Conversion factors, pCi/uCi.

QG =% (RjjF;) Where:

A% = Activity of isotope i
: (uCi/ml1) from release point j
Fj = Flow rate from vent j (ml/sec)

(x/a)y = 2.8 x 10-6 sec/m® for all vent releases.

-
~

M: = The air dose factor due to gamma
emissions for each identified noble .
as radionuclide, inmrad/yr per wCi/m
%unit conversion constant of 1.1 mrem/mrad
converts air dose to skin dose).

(see Table 3~1,

Ky = The total body dose factor due to
gamma emissiors for each identified
noble gas radionuclide, in mrem/yr per pC]/m
(see Table 3-1)

Ly = The skin dose factor due to beta
emissions for each identified noble
gas raaionuclide, in mrem/yr per uCi/m” .
(see Table 3-1)
In equation 1), (x/q)y is constant and  K; is constant for a given

radioisotope, and their product will be constan% for a given isotope. The
equation sim_lifies to:

3) DR = I XK; #Q;< 500 mrem/yr to the total body
1

where; XK; = (G/q)v x ki X 108 , and all other
var1ab1es are defined above.

In equation 2) (x/q)y is constant and (L; + 1.1M;) is constant for
any given radioisotope, and therefore, their product is constant. Equation 2
simplifies to:

4) DR=XJLM; 4 Qj)< 3000 mrem/yr to the skin.
b

where; LM; = 108 , G7Dy « (L + 1.1M5)

See table 3-1 to locate tabulated values.

: . Radioiodine and Particulate Dose Rate.

The Dose rate for radioiodines, radioactive materials in particulate
form and radionuclides other than noble gases with half lives > 8 days
may be calculated from:

1319 920
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5) L

«*: (P; » W % Qj)< 1500 mrem/yr to any organ
i

Where;

DR, = Dose rate to organ t for the
time period in question.
(mrem/yr )

P; = The dose parameter for radionuclides
other than noble gases for th% inhalation
pathway, in mrem/yr per uCi/m
and for food and ground plane pathways,
in m? (mrem/yr per uCi/sec).

The dose factors are based on the critical
individual organ and most restrictive
age group (infant).

P; is determined in equations 6, 7, and 8.

Q; = The release rite of radionuclides, i,
in gaseous erfluent from all vent
releases, in uCi/sec

W = The dispersion parameter for estimating
the dose to an individual due to all
vent releases:

W = 2.8 x 10° sec/m3 for the.inhalation pathway.
W

1.4x10 heters -2, for the food and
ground olane pathways.

Equation 5 considers the infant as the most restrictive age group. The
orcans that will be considered are the skin, bone, liver, total body, thyroid,
kidrey, 1'ng and GI-LLI. There are three major pathways that may contribute
to the doserate to the above items. The pathways considered will be inhalation,
ground plane and food. The food pathway for the infant is considered to
be from milk only. All three pathways will contribute to the whole body
dose, while the skin will be affected by only the ground plane pathway.
and the other organs will be affected by only the inhalation and food path-
ways.

The dispersion factor for the inhalation pathway will be x/Qv
while (d/q)y will be used for the ground plane and food paéLways.
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The equations for the pathways to an infant are:

6) P; = 1.4 x 107 x DFA; for inhalation

7) Pj = 8.76 x 109 x OFG x (l_e—xx3.17x107)/xi for ground plane

8) Py = 2.4 x 1010 x r x Fj x DFL; X (e'xiﬂjs"los)/p\i +5.73 x 107) for food
where;

DFA; = maximum organ inhalatiun dose factor
for radionuclide, i. ( mrem/pCi 3+

DFGj = ground plane dose conversion factor
for radionuclide, i , (mrem/hr per pCi/m“)
(see Table 3-1)

A\; = decay cui tant for radionuclide, i (sec™1)

r = fraction of deposited activity retained
on cows' feed grass (=1 for radioiodines,
and .2 for particulates).

stable element transfer coefficient
(day/liter) (from Reg. Guide 1.109
Table E-1).

‘11
[ N
"

DFL; = organ ingestion dose factor for radio-
nuclide, i .( mrem/pCi)

1.4 x 10% = Conversion factor, 108 pCi/uCi x 1400 m>/vr
(assume infant breathing rate)

8.76 x 109 = conversion factor, 10® pCi/uCi x 8760 hr/yr

10
2.4 x 10 = conversion factor, (iiter m? pCi per yr day uCi)

Since (x/q)y and (d/q)y (and therefore W) are assumed to
be constant in equation 5, equation 5 may be reduced tn

9) CR = ? PN, x Qi < 1500 mrem/yr to any organ.

e b BER L inhalation * /@)y )+ (P ground plainx(d‘/q)v) *P; Food
x (d7a), )

and is determined for each. .organ.

See Table 3-1 to locate tabulated values or Pwi‘
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3.3 Dose Due to Noble Gases

The air dose in unrestricted areas due to ncble gases released in
gaseous effluents -hall be less than or equal to 5 mrad for gamma radiation
and 10 mrad for beta radiation for any calendar quarter for each unit. The
general objective of less than or equal to 10 mrad of gamma radiation and
20 mrad of beta radiitior for a calendar year per unit (2.5 mrad and 5 mrad
respectively per qua-ter) should be used for planning releases.

The air dose in unrestricted area due to noble gases released in
gaseous effiuents should be determined by the following expressions:

During any calenaar quarter, for gamma radiation:
1) 3.17 x 10'8§ MG § + G/ 9 1) = D mrad

During any calendar quarter, for beta radiation:

- S—— ” ~
2) 3.17 x 10 81_2[Ni [67Q) Q4 *+ 7@ 85 3| = p mrad
1
where:
Mi = The air Zose factor due to gamma

emissions for each identified noble
gas radionuclide, in mrad/yr per uCi/m

Ni

The air dose factor due to beta
emissions for each identified noble gas
radionuclide, in mrad/yr per uCi/m3

(x/Q) = 0 sec/m’ For vent releases.
The highest calculated annual average
relative concentration for area at or
beyond the unrestricted area boundary
for long term releases (greater than
500 hrs/year).

'Y
2.8 x 10°% sec/m3 For vent releases.
The relative concentration for areas at or
beyord the unrestricted area boundary for
short term releaces (equal to or less than
500 hrs/year).

n

(x/9)

L0
[N
n

The average release of noble gas radio-
nuclides in gaseous effluents, i, for

long term releases !greater than 500 hrs/yr)
from all vents, in uCi . Releases shall be
cumilative over the calendar quarter or year
as appropriate.

9 = The average relea:e of noble gas radio-
nuclides in gaseous effluents, i, for
short term releases (equal to or less than
500 hrs/yeai’) from all vents, in uCi .
Releases s%all be cumulative over the
calendar quarter or year as appropriate.

o W
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D = The "dose" for the type of
radiation and time f
in question.

3.17 x 10'8 = The inverse of the nu :r of seconds
per year.

The above equations have been simplified from the equations found
in NuReg 0133 Rev. 0, because we have no free-standing stacks. We will
simplify the equation further by saying that there are no long term
releases. We will take weekly samples from the unit vents (continuous release
points) and use a release period of 168 hours per sample (i.e. consider items
as]short term releases). Individiial sampies will be taken for each batch
release.

Equation "1") has been reduced to;
D = 3.17 x 1078 MX; g

and equation "2") has been reduced to;
8

D =3.17 x 10 © INX; q
Where: - 6 . .
MX; = M3 x (x7Q) x 10° pCi/uCi

NX; = Nj x (@) x 10° pCi/uCi (see table 3-1)
q;  =hds been previously defined.

3.4 Dose Due to Radioiodines, and Particulates in Gaseous Effluents
3.4.1 Dose Equation-Particulates, etc.

The dose to an individual from radioiodines, radiocactive materials
in particulate form and radionuclides other than noble gases,

with half lives greater than 8 cdays in gaseous effluents released
to unrestricted areas .nall be as specified in the technical
specifications. (Radioactive Gaseous Effluents-Dose Particulates)
This section will provide the calculational methodology for
verification that the 1imits are not exceeded.

~

B ~ n ~
D,=3.17 x 10 ° I R, [Ws Qe * Welig * wQ; + wqi]

i 1

where:

o
"

Dose to the whole body or any organ.

The relecses of radionuclides, radioactive

L materials in particulate form and radio-
nuclides other than noble gases in gaseous
effluents, i, for long term releases greater
than 500 hrs/yr., inuCi . Releases

shall be cumulative  over the calendar
quarter or year as appropriate.

P31 2
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W = The dispersion parameter for estimating *he
dose to an individuzl at the controliing
location for lung term releases (greater
than 500 hrs/yr.g:

¥ = (x/Q for the inhalation pathway, in
—— sec;m

W = (D/Q) for the Eood and ground plane
pathways in meters~¢,

W = The dispersion parameter for estimating the
dose to an individual at the controlling
location for short term releases (equal to
or less than 500 hrs/yr.):

2.8 x 10°€ for the inhalation pathway in

wS
sec/m
w=1.4x108 for “.e Eood and ground plane
pathway in meters ~¢,
3.17 x 1078 = The inverse 01 the number of seconds
in a year.
Rs = The dose factor for organ r , for each

identified radionuclide, i, in m?(mrem/yr)

per uCi/sec or mrem/yr per 'wCi/m
calculation method in section 3.4.2.

A dispersion parameter of 2.8x10 ®sec/m(as per ANO Unit II, F.S.A.R.,
Section 2.3.4.4,, Page 2.3-30) will be used for "w" for the inhalation
pathway. The reasons for using this value are as follows:

a) The mejority of our releases are going to be in the 8-24
hour range (these being waste gas decay tanks and reactor
building purges.) .

b) The majority of the gaseous activity released from the site
will be released from the waste gas decay tanks and reactor
building purges, within the time frame of 8 to 24 hc -s.

A dispersion parameter of 1.4 x 108 meters=2 will be used for the food
on ground plane pathways. This assumes a deposition velocity of 5 x 10-3
meters/sec; as obtained from the ANO-2 F.S.A.R., Page 11.3-15.

The quantity W.Q. (that is the values for long term releases) is
dropped because we will not consider long term releases. (see Section 3.3)

There are no free standing stacks at ANO, therefore, we will delete
the terms pertaining to stacks.
The previous equation reduces to:
D, = 3.17 x 10~8 § Rw; 9y

where RW; = R; x wj for nuclide i, for organt, (see Table 3-1 to
lTocate the tabulated values).
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3.4.2 Calculation of R; (or Rwj)

3.4.2.0 Introduction:

This purt of the ODCM deals with the computation of pathway dose
factors (Ri;- These factors are for isotooes found 1.. gaseous relrases
(the isotopes being in particulate form, radioiodine and tritium). Each
potential pathway for the isotope to enter man is expressed in the form
of an equation. These equations are then summed together so the tot °
dose contribution for each isotope can be obtained.

There are four age groups for which these factors are to be
considered: adult, teenager, child and infant. The infant and child
are the least tolerant to radiation. Thus, they also possess the most
restrictive 1imits as to how much radioactive gas can be released
per unit time. Therefore, only these two age groups will be cal-
culated, since it becomes apparent that if the limits Tor these
two age groups are met, then the limits for the less restrictive
teenager and adult groups must have been satisfied also.

In developing the Ry values, separate expressions are written for
eﬁgh of tna potential pathways. 'These expressions are denoted by RrR3y[D/Q],
R{[x/Q], RY[D/Q), R}[D/Q) and RY[D/Q], where the
superscripts G, I, 8. M and V réfer to ground plane, inhalation, cow's
milk, =at and vegetition, respectively. The 'argument’' notation,

( ). indicates the appropriate dispersion parameter, w, to be applied
with the Ry factsr. In the case of tritium, the dispersion parameter,
ws 1S always taken as (X/Q) . The R; values are listed in tabular
form at the end of the ODCM.

Each of the Tive pathways mentioned in the above paragraph will, at
this time, be considered and reduced to as simple an expression as possible.

I
3.4.2.1. Inhalation Pathway Factor, R;[x/Q]

R; [x/Q) = [K'(BR); (DFA;)a » x/Q(mrem/yr per wCi/m?)
where;
x/0

= 2.8 E-6 sec/m3
K' = a constant of unit conversion,lo6 pCi/uCi.

Combining terms: x/Q x K' = (2.8E-6(10%) = 2.8
R{[x/Q) = 2.8(BR), (DFA;),
(BR)a = The Dreatning rate of the receptor of age gioup (a) in
m°/yr

(DFA{), - the maximum crgan inhalation dose factor for the receptor
of age group (2) for the ith radionuclide, inmrem/pCi.
The total body is considered as an organ in the selection
- of (DFA;), .

Tt » breathing rates (BR), for the various age groups are tabulated
below, as given in Table E-5 of the Regulatory Guide 1.109.
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Age Group (a) Breathing Rate ( m3/YT)

Infant 1400
Child 3700
Teen 8000
Adult 8000

Inhalation dose factors ( DFA:)., for the various age groups are given
in Tabies E-7 throuah E-10 of Reguiafory Guide 1.109. (See Table 3-1)

3.4.2.2. Ground Plane Pathway Factor, RS [p/q]

ne[D/Q) = [K'v" (SF)DFG; [(1-e7*i%) /4] 5E-3x/d6n2mrem/yr per uCi/sed

Where:
K' = a constant of unit conversion, 10® pCi/iCi. .
K" = a constant of unit conversion, 8760 hr/yr.
Ai = the decay constant for the ith radionuclide, sec".
t = the exposure time, 4.73 x 108 sec (15 years).
DFG; = the ground plane dose conversion_factor for the ith
radionuclide (mrem/hr per pCi/m® ).
SE-3 =m/sec disposition factor.
SF = the shielding factor (dimensionless).
x/Q = 2.8E-6(sec/m3)

A shielding factor of 0.7 is suggested in Table E-15 of
Regulatory Guide 1.109. A tabulation of DFG; -values
is presented in Table E-6 ¢f Regulatory Guide 1.108.

Combining terms, the above equation can be expressed i1
the following manner:

g Aj4.73E8
Ri[D/Q] = ([6.13E9 DFG;[(1-e - )/A;) x sE-3 x 2.8E-6

where: 6.13 E9 = K' x K" x 0.7

NOTE: This equation is the same for all age groups.
Combining terms: 6.13 x 109 x 5 x 10™3 x 2.8 x 1076 l
RS[D/Q] = 85.8 DFG;[(1-e ~*i 4-73E8 ) 13y

3-11
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3.4.2.3. Grass-Cow-Milk Pathway Factor, RELD/Ql

wia
QU (Uap) £.f (1-fofde "i"h = t]
c F Vap ) pts P Le
Rl[D/Q] '[K' -;‘1——’7——' Fm(r) (DFLl)g [YP . YS ]e i 4
X SE-3%5/Q (m’xmrem/yr per uCi/sec) '
The quantity f,fc= 1 by definition (unt<i site specific
data is availagle via land census), and so everything
within the inner brackets reduces to[1/Yy) , or [1/0.7] |

or [1.43] , (see belew)
“w K' % QF X (Uap) [1.43) = 2.36E10
». The equation can be written:

. .y re=Ajl.73ES
R L e Y

Where:
x/q = 2.8E-6 sec/m° |
K' = a constant of unit conversion, 108 pCi/uCi.

QF = the cow's consumption rate, in kg/day
wet weight.

Uap = the receptor's milk consumption rate for
age (a), in liters/yr.

Yp = the agricultural productivity unit area
of pasture feed grass, in ag/mé.

Y = the agricultural producEivity by unit area
of stored feed, in kg/m¢. -

Fm = the stable element transfer coefficients,

in days/liter.

T = fraction of deposited activity retained on
cow's feed grass.

(DFLj)g = the maximum organ ingestion dose factor
for the ith radionuclide for the receptor
in age group (&), in mrem/pCi.

yy S the dec?y constant for theithradionuclide,
in sec™'.
Ay = the decay constant for removz1 of activity on

leaf and plant surtaces by weathering,
5.73 x 107/ sec~+ (corresponding to a 14 day
half-1ife).

te = the transport time from pasture to cow, to
milk, to receptor, in sec.
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t, °* the transport time from pasture, to harvest,
to cow, to milk, to receptor, in sec.

fp = fraction of the year that the cow is on
pasture (dimensionless).

g * fraction of the cow feed that is pasture
grass while the cow is on pasture (dimensionless).

SE-3 = m/sec disposition factor.
Combi~ing terms: (2.36E10)(2.8E-6)(5E-3) = 330

-3i1.73ES,

RE[D/Q] . _(330) (Fm) (r} (DFLj) , (e
(Aj + 5.73E-7)

SPECIAL NOTE: The above equation is applicable in the case that the milk
animal is a goat.

Milk cattle are considered to be fed from two potentic|
sources, pasture grass and stored feeds. Following the
development in Regulatory Guide 1.109, the values of

f, and fg will be considered unity, in lieu of site
gecific information provided in the annual land census
report by the licensee.

Tabulated below are the appropriate parameter values and their
reference to Regulatory Guide 1.109. In the case that the
milk animal is a goat, rather than a cow, refer to Regulatory
Guide 1.109 for the appropriate parameter values.

Parameter Value RG. 1.108
r (dimensionless) 1.0 for radioiodine E-15
0.2 feor particulates E-15
Fn (days/liter) Each stable element E-1
Uap (1iters/yr)-Infant 330 E-5
-Child 330 E-5
-Teen 400 E-5
( ( -Adult 310 , E-SE a
DFL Each radionuclide to E-
> (kg ”5°7/pC‘) 0.7 E-15
(kg/m ) 2.0 =15
tf éseconds 1.73 x 10° (2 days) E-15
t, (seconds 7.78 x 106 E-15
Qr (kg/day) 50 (cow), E-3

The concentration of tritium in milk is based on the airborne

concentration rather than the deposition.

is based on {x/Q]

Therefore, the Ri

R{[x/Q) = [K'K™ FpQU, (DFLy), [0.75(0.5/H)) x/q(mrem/yr per uCi/m?)

3-13
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where: x/@ = 2.8E-6 sec/m>

a constant on unit conversion, 103 gm/kg.

K!" =
H = absolute humidity of the atmosphere, in gm/m3.
.75 = the fraction of total feed that is water.
0.5 = the ratio of the specific activity of the feed

grass water to the atmospheric water.
Other parameters and values are given above. The value of H may
be considered as 8 grams/meter®, in lieu of site specific infor-
mation (as per NuReg 0133, 5.3.1.3., Page 34, Paragraph 1).
Combining terms x/Q (K' x K' x Uap x (0.75(0.5/8)) = 4.5E4)

-~ RS[X/Q] = (4.554)(Fm) (DFLi)a

3.4.2.4. Grass-Cow-Meat Pathway Factor, R?[D/Ql

The integrated concentration in meat follows in a similar
manner to the development for the milk pathway, therefore:

(Ugp) £ (1-f £ )e ~2ith ek
RY [D/Q) =[K'_9£__3L Fe(r) (DFL;), [—;,LS- + 4. ] e i fj
Al - )‘h' P \S
X SE-3 « x/Q (m?.mrem/yr per u.Ci/sec)
where:
SE-3 = m/sec deposition factor.
Fg = the stable element transfer coefficients,
in days/kg.
Ugp = the receptor's meat consumption rate for
age (a), in kg/yr.
tgy = the transport time from pasture to receptor,
in sec.
t, = the transport time from crop field to

receptor, in sec.

x/q = 2.8E-6 sec/m.
Tabulated below are the appropriate parameter values and
their reference to Regulatory Guide 1.109:

3-14
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Parameter Value RG 1.109

r (dimensionless) 1.0 for radioiodine E-15
0.2 for particulates E-15
F (days/kg) Each stable element E-1
kg/yr? - Infant 0 E-5
- Child 4] E-5
- Teen 65 E-5
( - A?ult 110 - E-5
Each radionuclide E-11 to E-14
D;Ll s em/pCi i .
(kg/n 2.0 E-15
;(seconds) 1.73 x 108 (20 days) E-15
ty, (seconds) 7.78 x 106 (90 days) E-15
QF(kg/day) 50 (cow), 6 {goat) E-3 |
The above equation can be reduced and rearranged
to the following after inverting the appropriate
values:
2. E { DFL;: -A'1.73E6J
R?[D/Q] =[¥ 28 10)(Ffiffgf7g-;; L N x/Q = 5E-3
1
Equation 3.4.2.4. was reduced in the same manner as was
equation 3.4.2.3., and for the same reasons.

Combining terms: (x/Q)(5E-3)(2.36E10) = 330

o/ = (330 () () 0FLy) (747 75F6

(5. 7E-7)

The concentration of tritium in meat is based on its
airborne concentration rather than the deposition.
Therefore, the p¥ is based on [x/Q]:

R¥[x/e” - [krkr QFUaP(DFL )a [0.75(0.5/0)) wq(mren/yr

per uCi/m3)
where all terms are defined above and in Section 3.4...2.
of this manual.

The equation for tritium contribution via the meat
pathway is reduced to the following expression.

R¥[x/Q) = 4.5E4 x Fg¢ x (DFLy), where:

4.5E4 =[K' x K'" x Uap x (0.75(0.5/8) ) * X/0Q

3-15
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3.4.2.5. Vegetation Pathway Factor, R} [D/Q]

The integrated concentration in vegetation consumed by
man follows the expression developad in the derivation
of the milk factor. Man is considerad to consume

two types of vegetation (fresh and stored) that differ
only in the time period between harvest and consumption,
therefore:

v

R - ' (r e -X. 2 -A:t

i[D/Q] [K [-Y—v—(rl—"lrw)-] (DFLy)a .[UafL e i'L. U§fge L h]]
«SE-3 « x/Q (m%.mrem/yr per uCi/sec)

where:

2.8E-6 sec/m3.

x/Q

K* = a constant of unit conversion,lo6 pCi/uCi.

Ul = the consumption rate of fresh leafy
vegetation by the receptor in age
group (a), in kg/yr.

a = the consumption rate of stored
vegetation by the receptor in
age group (a), in kg/yr.

the fraction of the annual intake of
fresh leafy vegetation grown locally.

H
e
n

f, = the fraction of the annual intake of
stored vegetation ¢rown locally.

o ® the average time between harvest of
leafy vegetation and its consumption,
in seconds.

ty, = the average time between harvest of

stored vegetation and its consumption,
in seconds.

Yy = the vegetation areal density, in kg/mz.
SE-3 = denosition factoer (m/sec).

and all other factors are defined in
Section 3.4.2.3. of this manual.

Tabulated below are the appropriate parameter

values and their reference to Regulatory
Guide 1.109.
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Value

Parameter

r (dimensionless)

(DFL; ) 5 (mrem/pCi )

ULk(kg/yr) - Infant O
- Child 26
- een 42
- Adult 64
us (kg/yr) - Infant O
- Child 520
- Teen 630
- Adult 520

fL (dimensionless)

1.0 for radioiodines
0.2 for particulates
Each raaionuclide

x
o
puct!
it
o
(Ve ]

'
— —

E-1

o
™
'
—
F=N

U
oo

mmmmmrrmm.-omm

site specific (default = 1.0)

fq (dimensionless) site spe

tL (seconds; 8.6 x 104 (1 day) E-15
ty (seconds 5.18 x 106 (60 days) E-15
Yy (kg/mé) 2.0 E-15

\
zific (default = 0.76)(see Ref. 6, Page 28)
|
i

Rearranging the above equation and maintaining appropriate values:

RV 10/q) = l@ES(r)(DFLi)a[26e"is'954 395e-AiS.18£6]] R h

(); + 5.73E-7)

Combining terms: (5E5)(5E-3)(x/Q) = 7E-3

RY[D/Q) = (7E-3)(r) (DFL;); [(26e-*i8.6E4 . 305¢-235.18E6yy

(A4 + 5.73E-7)

The concentration of tritium in vegetation is based on the airborne

concentration rather than the deposition.

Therefore, the RV is based on [x/Q}:
1 .

V bl | "m L s . "
Ri(x/Q] = <; KU g+ U-fg] (Dr,%a [0.75(0.5/K;)*x /Q(mrem/yr per uCi/m3)

where all terms have been definec above and in Section 3.4.2.3. of this

manual.

This equation reduces to the following after inserting the appropriate value:

Ri[x/Q] = 7.42E4 x (DFL;),

where: 7.

3-17

c
v (k0 x ko x [UggLe Vg ) x [0.75(0.518))) % x/Q




Calculation for the Infant

A value of zero is assigned to the U,, paramete- in the grq;s-cowgpcat
pathway for the infant. A zero value is af%o assig to the Uz and U3
paiameters in the grass-cow-vegetation pathway. The reason for this

is that it is assumed that there is zero consumption via the meat and
vegetation pathways for an infant. Therafore:

Ry = R}[x/Q] * R;[D/Q) + RY[D/Q]

after substituting the expanded expressions for the various pathways
considered here, the expressior Lecomes:

Ry = [(3920) (DFA;Yq) » (85.8) (DFG;) ([1-e~2i4-73E8) /54)4

(330) (Fp) (r) (DFLj)a (e~ *il-73ES)
O + 5.73E-7)

W.iere: 3920 = 2.8 (BR)a for an infant.

1.0E-2 = Fpas per table E-1 in NuKeg 1.109 (for tritium).

3.08E-7 = ( DFLj )afor tritium as per Table E-14 in NuReg 1.109.
A1l other terms as defired previously. The tritium factor is cal-
culated as follows:

Ri[x/Q] + RS[X/Q] = (2.8(BR), (DFA;)g) * (4.5E4)(F) (DFL),

Substituting values the equation becomes:

Ri = [2.8(1400)(4.62E-7)] + (4.5E4(1.0E-2)(3.08E-7)] = 1.95E-3
Calculations for the Child

A1l five pathways are applicable for the child, therefore, the summation
for each isotope is:

Ry = Ri[X/Q] + RS[D/Q] + ng[D/Q] + R?[D/Q] " Rg[D/Q]. or
R; = ((10360) (DFA;{),) + (85.8DFG; [(1-ei4-73E8)247)
((330)(Fm)(r)(DpLi)a(e-Ail.73ES) )
(A4 + 5.7E-7)

((330)(Ff)(r)(orni)a(c'*il-73E6) ).
(A; + 5.7E-7)

((78-3) (=) (OFLy), [(26e748-6F4 * 395¢415-18E6)])
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where:

10360 = (2.8)(BR), = (2.8)(3700)

The tritium factor for the child is calculated as follows:

Ry = pi (x/Q] + Rg [x/Q] + R¥[x/Q] + R‘i’[x/Q] or
Ry = [2.8(BR),(DFAj)g)* [4.5E4(Fp) (DFLj)a] + [4.5E4(Fg) (DFLy), ] +
(7.42E4(DFL), )

Substituting values:
Ry = [2.8(3700)(3.04E-7)] + [4.5E4(1.0E-2)(3.04E-7)] + [4.5E4(1.2E-2)(3.04E-7)] +
[7.42E4(3.04E-7)]

R{y = 2.60-2
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Table 3-1
Contents of ODCM Record File

Variable Record # Elements Description

Ait 62 16-100 Adult bone dose factor, liquid release

Ajr 63 16-100 Adult Tiver dose factor, liguid release

Ai 1 64 16-100 Adult total body dose factor, liquid release
Ajq 65 16-100 Adult thyroid dose factor iiquic release
Aj . 66 16-100 Adult kidney dose far.or, liquid re¢lease
A, 67 16-100 Adult lung dcse factor, liquid release

At 68 16-100 Adult GI-LLI dose factor, liquid release
BF1 61 16-100 Bio-accummulation factors for freshwater

fish (Reg Guide 1.109 Table A-1)

DFAj 31 16-100 Infant inhalation dose factor for bones
DFA4 32 16-100 Infant inhalation dose factor for liver
DFA4 33 16-100 Infant inhalation dose factor for total body
DFA4 34 16-100 Ifant inhalation dose factor for thyroid
DFA; 35 16-100 Infant inhalation dose factor for kidneys
DFA4 36 16-100 Infant inhalation dose factor for lungs
DFA4 37 16-100 Infant inhalation dose factor for GI-LLI
DFA; 46 16-100 Child inhalation dose factor for bone

DFA3 47 16-100 Child inhaiation dose factor for liver

DFA4 48 16-100 Child inhalation dose tuctor for total body
DFA4 49 16-100 Child inhalition dose factor for thyroid
DFA; 50 16-100 Child inha'ation dose factor for kidney
DFA; 51 16-100 Child inhalation dose factor for lung

TFA4 82 16-100 Child inhalation dose factor for GI-LLI
DFGy 21 16-100 Skin external dose factor for standing on

contaminated ground. (R.5. 1.109 Table E-9)
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Variable Record # Elements Description

DFG; 22 16-100 Total body external dose factor for standing
on contaminated ground (R.G. 1.109 Table E-9)
DFL; 24 16-100 Infant ingestion dose factcr for bone
DFL; 25 16-100 Infant ingestion dose factor for liver
DFL4 26 16-100 Infant ingestion dose factor for total body
DFL; 27 16-100 Infant ingestion dose factor for thyroid
DFL; 28 16-100 Infant ingestion dose factor for kidney
DFLj 29 16-100 Infant ingestion dose factor for lung
DFL; 30 16-100 Infant ingestion dose factor for GI-LLI
DFL; 39 16-100 Child ingestion dose factor for bone
DFLj 40 16-100 Child ingestion dose factor for liver
DFL; 41 16-100 Child ingestion dose factor for total body
DFLy 42 16-100 Child ingestion dose factor for thyroid
DFLj 43 16-100 Child ingestion dose factor for kidney
DFL; LT 16-100 Child ingestion dose factor for lung
DFLj 45 16-100 Child ingestion dose factor for GI-LLI
Fg 53 16-100 St-“le element transfer data-meat
(R.4. 1.109, Table E-1) '
Frn 23 16-100 Stable element transfer data-cow
(R.G. 1.108, Table E-1)
HL4 38 1-100 Radicisotope halflife in seconds
Ki 21 1-15 Gamma body dose factor (R.G. 1.109, Table B-1)
LM; 5 1-15 Skin dose factors-gas release,

(L +#1.1M )x(Xx@ ) x108
L; values from Reg. Guide 1.109

Mi 23 1-15 5. ma air dose factors-gas release
(R.G. 1.109, Table B-1)

MX3 6 1-15 Mj x (x7q)for gas release

Ny 24 1-15 Beta air dose factor-gas release

(R.G. 1.109, Table B-1)
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Variable

NXg

JPWy

PRy

Pwi

Phi

PW i
PW i
PW
PW;

Rwi
Rwi

RW4
RW;
RW
RW;
RW3
RW
RW

XK

Record #

7
4

Elements

1-15
16-100

16-100

1£-100
16-100
16-100
16-100
16-100
16-100
16-100

16-100

16-100
16-100
16-100
16-100
16-100
16-100
16-100

Description

Ny x (x/9)

Infant unshielded skin dose factor-aas
release, IPj x W for the grouna plane,
inhalation, and food pathways

Infant unshielded total body doses factor-
gas release

Infant bone dose factors-gas release
Infant liver dose factor-gas release
Infant thyroid dose factor-gas release
Infant kidney dose factor-gas release
Infant luw.~ dose factor-gas release
Infant GI-i'1 dose factor-gas release

Infant shielded skin dose factors-gas
release (ground plane)

Infant shielded total body dose factor-
gas release

Child bone dose factor-gas release
Child liver dose factor-gas released
Child thyroid dose factor-gas release
Child kidney dose factor-gas release
Child lung dose factor-gas release
Child GI-LLI dose factor-gas release

Child shielided total body dose factor-
gas release

Ky x (x74: x 10%otal body dose rate
factor-gac release
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Variable

NX4

PW i

PW;

Py
PW
PW
PWy
PW
PW;

Rhi
RW

RWy
RW4
nw i
RW
RW{
RW

RW

XK

Record #

7
4

13

14
15
16
17
18"
19
20

Elements

1-15
16-100

16-100

16-100
16-100
16-100
16-100
16-100
16-100
16-100

16-100

16-100
16-100
16-100
16-100
16-100
16-100
16-100

Descrigtion

N x (x/9)
Infant unshielded skin dose factor-gas
release, IP; x W for the ground plane,

inhalation, and food pathways

Infant unshielded totz] body doses factor-
gas release

Infant bone dose facters-gas release
Infant liver dose factor-gas release
Infant thyroid dose factor-gas release
Infant kidney dose factor-gas release
Infant lung dose factor-gas release
Infant GI-LLI dose factcr-gas release

Infant shielded skin dose factors-gas
release {ground plane)

Infant shielded total body dose factor-
gas release

Child bone dose factor-gas release
Child liver dose factor-gas released
Child thyroid dose factor-gas release
Chiid kidney dose factor-gas release
Child lung dose factor-gas release
Child GI-LLI dose factor-gas release

Child shielded total body dose factor-
gas release

Ky x (379) x 10%otal body dose rate
factor-gas release



o0CHM RECORD # 4
AR ~-41 2. 4TSE-0Z k=57 €. 3ZRE-8Z
KR=221 2. 11TE-07 HE -S4 9. QaDE-a1
HR=-251 2. 2TEE~-D3Z MNE-35 S. S25SE o0
KR=-£%S 4. SRZE-0S MO=30 @, 0a0E-21
KR=&7 1. €SZE-G2 MO=-23 9. Z4ZE-02
KR=-2& 4. 116E-G2 TC-95M 4 22ZE-B2
KR=-29 4. £42E-G2 FL=-16Z 2. SZTE ae
KR--26 4. ZESE-B2 FLU=-18s S. D4SE @6
AE-1Z21M 2. SEZE-G4 AG=-116M S. 1S4E 01
AE-122M 7. AZCE-049 Ch-1a% 3. aRE-21
HKE-122 2 2ZZE-D4 Ch-112mM @ ORaRE-01
HE=-12SM & TIEE-BZ SH-112 2. A03E-01
HE=-13% s GEZE-03 SE-122 3 GGaE-01
“E=-137 I STEE-9Z SE-124 2. ARAE-GL
XE=-1Z8 2 4TZE-BZ SE-12S G 0agE-51
H=-= @3 DABE-21 SB-127 @ AaBE-91
EE-T A BaRE-91 TE-122 S S34E-02
C~-14 3, DaRE-31 1-131 4 1S1E-01
HA=-Z4 2. TTEeE-01 1-4z22 2. HAZE-Q2
P2 a, QanE-21 I-122 . A1ZE-22
bo—-g& 5. ARaE-21 I-1=24 1. GTZE-DZ
CR=-541 1. 134E-31 1-4125 S. STRE-G2
MH=-54 1. 2BS9E 91 CS-124 4. 61SE 94
MH=5E 2. 144E-02 CS-12¢6 Z. ZE9E o8
FE-S55 3. eRE-01 CE~-4137 1. S83E 81
FE-S= & Z82E o2 CE=-128 & S10E-aZ=
CO=-5& 0, ADaE-o1 ER-123 2. SE3E-2Z
CO=-57 Q. DaaE-01 ER=-140 4 €71E-91
CO-58 2. £2%5E 96 LE=-13% 4. Z61E-01
CO-£8 V. 283E 01 CE-123 O ORE-01
NI-&2 3 AoDE-a1 CE-144 S S1ZE-01
NI-E5 7. MSE-2Z EU=-152 3. ARaE-a1
Cll=-24 1. I7SE~-B2Z W=-1&7 5. 4T2E-22
cH=-£S 3. $11E B3 HG=-232 0 anRE-21
SE=-TS 3, BaGE-01 FE-214 0, GSRE-01
ER-24 4. TREE-AZ El-214 Q. ARaE-21
RE~-2& 7. SYTZE-04 FER-Z2Z€ 3, DABE-91
RB=-22 2. SS1E-2Z= TH=-223 A, ABRE-21
SE-25 2. QO0E-01 U=-225 @, BOBE-61
SR-25 S. 121E-04 NFP-229 2. 9S1E-a2
SR=-30 9, Ga0E-31 HARARARA 3 AAGE-51
SE-21 S. ASSE~-02 EEEEEER A GaaE-0a
SE=-32 1 72S5E-62 CECCCCe G, aa3E-91
Y-28 @, AGRE-91 LoooDoD @, BanE-al1
Y- 1. GSESE-04 EEEEEEE A GaBE-al
Y-91M & Z24E-83 FFFFFFF 8. ARBE-21
Y=-21 2. Z9SE-02 GEEGE606 3. ABRE-64
V=22 4, ZESE-QOZ HHHHHHH 3. GARE-01
Y=-a3 S. ATE-0Z 1331111 3. QanE-21
ZR=-9% S EZ9E DA JIJIIIS 3. DORE-24

- elements l*fB,

total body dose factor - gas release

=K * (x/q) * 10° (sec/yr per pCi/mrem)

Pwi - elements 16100, infant unshielded skin dose factor - gas release,
= ZPi * W (mrem sec/yr pCi)

PUCR ORIGINAL
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AF-41

QDCM RECORD #

. ElEE-DZ

. SS9E-02

KR=-23M S 2d4ac-0% NE-34 3. OR0E-21
KRE=-Z5M 7. 8TCE-QZ ME-2%5 S, D1SE @i
KR=-2% 2. SOSE-GZ M= 2 DBBRE-01
KR=-27 4. S2SE-GZ M=% £ eEEE-21
KR-2& S. Z4SE-GZ2 TC=-253M1 2. e96E-0Z
KR-23 2. 1ScE-a2 RU=-18Z 2. A77E e
rR=-30 7. REZE-GZ2 RLU=106 4, 2ZTVE o6
#E-131M 1. B13E~-03 AG=-14an 4. £25E G4
AE-A12Z2ZM 3. TS0E-BZ Ch=-1832 . DRaE-01
XE=171%3 1. S44E-0Z CD=-112M . AaGE-04
AE=-13XSM 1. 2Z4E-nZ SN-142 3. DBRE-01
XE-13% 1. 112ZE-02 SB-122 3. DRBE-01
®E-137 Z. S21E-0Z SE-124 0. ARAGE-91
¥E=-4128 3. S9ZE-R2 SE-12%5 3, A9GE-21
H=-2 2 4ARE-0Z SE~-127 3. DRAGE-D]
EE-7 2. BRE-31 TE-1Z2 2. 237VE-02
c-14 T.1ZEE Ba 1-131 2. A49E Bl
HE-24 4. 299E-01 I1-132 2. SA3E-0Z
P=-z2 2. 252E o1 I-132 2. S18E-01
=3 O ARnE-G.L I1-1=4 1. ASSE-a2
CE=-51 2. SSEE~-DZ 1-139% 2. Q1SE-02
MH=-549 1. SSVE 01 CS-124 1. I77E 62
Mid=SE 1. S14E-G2 LS-136 Z. Z¥6E 9a
FE-SS = 417E-1 CE=-127 Y. Ti12ZE ©1
FE-S& 7. 6S2E 9o CS~-138 2. 9S1E-0Z
Co=-58 3. AGoE-01 ER-125 2. 19EE-0Z
CoO=-S7 3. AaBE-21 EFR=-140 S. FZZE-GA
CoO=-52 2 ZS2E ad LA=-143 Z. 2SBE-0.
Cl-£a 2. 430E 24 CE~125 3, 00RE-G1
HI-€2 1. 7Z1E &1 CE-144 1. ZASE o
NI-£S . AZeE-iaZ El-1%52 O aBE-31
CL=-E£4 1 ZICE-G2 W=127 4. TEISE-QZ
ZH=25S 1. 24%E o2 H3=-232 O oaE-2a1
SE=-TS B DERE-31 FE-214 3. AaRE-31
EF-324 S ASSE-2Z BI-214 @ DRaGE-21
RE-22 1. 4€€E-D ER-2Z% 0, QRBE-31
rRE-23 2. BERE-QZ TH=-22% 3. AanE-21
SR=-85 a3 AGRE-a1 U-23%5 a3, 3abE-31
SR-22 S. 2Z8E a2 NF=-229 Z. 41TE-02
SE=-32 4 42SE Gz AHARAAAA 3. AaaE-21
SE-51 4 4ZEE-DZ EEEEEEE 3 AAGE-21
SE-S22 1. SSZE-0Z CECCECE 3. AaaE-921
Y-8 0 ABBE-O1 DoLoDDD 3, BADE-91
R - 5 2. Z&VE-04 EEEEEEE 3 GRE-a1
Y-%1M 2. BRSE-9Z FFFFFFF 0. BoBE-91
Y-91 & SZZE-G2 GEGEG0G 3. ARaE-G1
Y=-92 = S9TE-0Z HHHHHHH . B0RE-21
Y2z 3. TH1E-G2 3Ek3312 O aaGE-o01
eR=9%5 4 S€1E o JIII T . BARaE-21

IM. - elements 1+15, skin dose factors - gas release
= (L, + 1.1 M) * (x/q) * 10® (mrem/pCi per yr/sec)

Pwi - elements 162100, infant unshielded total body dose factor - gas release
= ZPi * W (mrem sec/yr/ pCi)

POOR ORIGINAL
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opCHM RECORD # €
AR =44 2. eR4E-3Z ZR=97 4. 13SE-04
KR=3ZM S 404E-05 NE-34 G BanE-D1
KR=-25M I 444E-0C NE=-325 5. Z24E-02
KR-29 4. SleE-2S MO=20 2, H0sE-01
KR~&7 1. 728E-62 MO=-33 3. BAGE-91
KRE=-8& 4 ZSEE-GZ TC-29M 3. S929E-07
KR-89 4 S44E-02 RU=-16Z 5. VESE-G3
KRE=-26 4. S&AE-02 RU=-16& 2. 4SSE~-91
XE=-12Z1M 4 ZEZE-04 AG-118M S DZZE o8
ZE=-4132ZM S 1S€E-04 CDh~-169 0. D3GE-21
YE=-133 3 GE4E-04 CD-113M 0. AaoE-01
XE=-12SM S 4Oa2E-0Z SH-112 . G0nE-91
XE-13% S STEE-0Z SE-122 3, AaRE-21
HE=-127 4, ZZRE-BZ SE-124 3 ARE-a1
XE-4122 2. STIE-22 SE-125 3 DRRE-21
H=X 3, AnaE-o1 SB-127 3. anE-a1
EE-7 A BABE-31 TE-1322 3. 911E-01
C-14 3 Z4ZE 91 1-131 X S2%2E M
HA=-24 2. SheE-01 1-1z2 4 TE4ZE-QZ
F-32 2 ZESE &z 1-122 S 6e6EE-01
L 1% 8. BOAE-91 I-1z4 2. STSE-2Z3
CR=-51 0. DaDE-31 I1-135 1. 25S5E-02
MH=54 2. GAGE-O1 Cs-1z24 S Z19E G2
MH=-5& 3 DanE-21 CS-1z¢ Z. S94E 21
FE-S5 1. 2SBE Do Ce-1Z=7 7. IS4E 062
FE-55 2. 235E 90 ce-138 1. 41SE-a3
Co=-56 @ BR0E-o1 BER-123 4. 15SE-05
CO=-57 3 DRE-31 EF=140 = S2ZE oo
CO=-52 3. BaBE-01 LA=-146 1. 41€E-0Z
CO-&R o GnRE-O1 CE-41Z3 8 D00E-a1
NI-£Z 4. S923E o CE-144 2. 9T1E o8
NI-£5 F (eeE-Gg ELI=-152 . BaE-a1
ClU=-£4 QA GooE-01 W=-127 S ATIE-24
=N-£€9 7. 220E o1 HG=202 O GDSE-31
SE-TS G GOOE-D1 FE-214 0 OaBE-31
EFR-24 3. OaRE-01 BEI-Z214 3 ARnE-91
FE-28& . AD0E-01 FEA-226 3. A0RE-31
FE-29 O anE-31 TH=-22& 3. DaRE-51
SR-295 0, ARRE-D2L U=-225 3, A03E-21
SE-59 1. 82ZE w2 HNF-2Z9 1. AZ9E-33
SR-24 1. S4%E @z AHAAAAS 3. ARQE-21
SR=-31 4 £14E-0Z EEEEEEE 3. GaGE-91
SR-22 2. S4TE-0S CCLLCEC 3. QOBE-G1
Y23 A AaRE-31 ooDoDoDD 3. ARRE-21
Y=-20 9. Z222E-62 EEEEEEE 3 ARGE-91
Y-31M 1. 124E-GE FFFFFFF 3, BRRE-31
Y-94 1. E4TE o GoEGGEGEGEGE 3. AGHE-01
Yeaz 4. SSEE-0S I lalalalnlale] 0. HORE-01
Y=-9Z2 4. 155E-04 1311313 & BaaE-31
<R=-9% S 221E-01 JIII31J Q. Aa0E-91

MX. - elements 1+15, M * (x/q) for gas release
(mrad/p Ci per yr/sec)

PW; - elements 16+100, infant bone dose factor, gas release
= ZPi * V (orem sec/yr pCi)
Revision A

PCOR ORIGINAL - 1319



oDCHM RECORD #

€

AR=-41 2. ER4E-QZ ZR=97 4. 135E-04
KR=22ZM S, 4G4E-0S NE-34 @ DAGaE-01
KR=-25M =, 444E-0Z MHE=35 S. ZZ4E-G2

KR=-2S 4. S1€E-0S MOI=-30 Q. DanE-01
KR=-&7 1. 7Z2E-02 MO=-35 Q. ARRE-21
KR=-23 4, ZSEE-B2 TC-29M 2. 929E-07
KR=-23 4 S44E-BZ FU=-16Z S TESE-BX
R=-3% 4. SE4E-02 FU-16& 2. 4SSE-04
B“E-121M 4 ZEZE-D4 AG=-118M S. S22E 68
HE-12ZM- S 1S€E-04 Ch=-163 3, QRRE-21
HE=-123 S SS4E-04 Ch-11Z2M Q. AOBE-21
XE=-13SM 2. 40ZE-02 SN-11Z G a0RE-01
#E=-1Z%S S. ITEE-GZ SEe-122 @, aDaE-21
RE=-A1Z7 4 Z2Z2E-0Z SE-124 3 PARE-21
XE-128 2. ST7SE-02 SE-125 G, paE-a4
H=-Z 2 DGRE-21 SE-127 O3 Aa0E-21
EBE~-7 A ARGE-31 TE-122 = 011E-21
C-14 2. Z4ZE 91 I-1z1 2. 28%E 01
HA=-24 2. SecE-01 1-122 4 TE4ZE-BZ
P-22 2. 28SE @ I-1223 S. E8cE-01
bo=-48 @3 AROE-21 1-1=4 2. STSE-62

CRE=-51 o AonE-GO1 1-12S5 1. ZSSE-a2
M-54 3. DanE-31 Cs5-134 S Z10E az
MH=5e @, A0oE-231 CS-126 2. SBsE 21
FE-S% 1. J2ZHE 26 CS-1327 7. Z541E @2
FE-59 = 2ZSE o Cs5-138 1. 415E-2Z
CD-SE 3. BanE-01 BER-1Z2 4, 1SSE-2s8
co- 3 DOSE-3a1 ER=-140 = D28ZE 0@
!n--E g, RRE-a1 LA-148 1. 41£E-0

CO-Ea 3 BaBE-2a1 CE~-129 g, DaaE-o1
NHI-£Z 4. ISIE a2 CE-144 S. 271E 2B
NI-£S 2. TEESE-OS EU~-4152 9. DoaE-31
LU-54 3. Ba0E-21 W=127 2 OTZE-049
“H- T.220E 01 HG=2AZ Q. DOnE-21
-E‘f- 3 RGE-21 FE-214 B DaGE-a1
EF-24 3. aRE-91 EI-Z214 3. BOOE-341
FE-22 0. AGRE-91 FR=-2Z& 3. DBBE-041
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Rwi - elements 16+100. child shielded total body dose factor - gas release
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N;j - elements 1+15, Beta air dose factor, gas release (mrad/pCi per yr/m3)
DFL; - elements 16+100, infant ingestion dose factor for bone
(mrem/pCi ingested)
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DFL; - elements 16+100, infant ingestion dose factor for total body
(mrem/pCi ingested)
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DFL; - elements 16+100, infant ingestion dose factor for total body
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DFL; - elements 16+100, infant ingestion dose factor for kidneys
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(mrem/pCi ingested)
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DFA; - elements 16-+100, child inhalation dose factors for liver

(mrem/pCi inhaled)
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DFA; - elements 16+100, child inhalation dose facter for thyroid
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DFA; - elements 16+100, child inhalation dose factors for kidneys
(mrem/pCi inhaled)
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DFA{ - elements 16+100, child inhalation dose factor for lungs

(mrem/pCi inhaled)
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DFA; - elements 16+100, child inhalation dose factors for GI-LLI
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Ajr - elements 16+1: _ adult lung dose factors for liquid releases
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4.0 Environmental Sampling Stations - Radiological

Environmental samples will be collected as specified in the
technical specifications. The approximate locations of the sample
sites are shown on figures 4-la, and 4-1b.

Table 4-1 lists its approximate distances and directiors of the
sample stations from the plant.
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Table 4-1

Location of Permanent Sample Stations

Permanent Sample Station
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