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Dose Calculation Due to Liquid Effluents

4.11.1.2 1 Liquid Effluents-Dose Calculations

m

The dose contributions for the total time period I A§l shall be determined
L=1

by the follawing calculation and a cumulative summation of these total body

and any organ doses shail be maintained for each calendar quarter. These

dose contributions shall be calculated for all radionuclides measured in liquid

effluents released to unrestricted areas using the following expression:

m
0. = ZEAit & Ay c'il Fi‘]

£

where:

DT = the cumulative dose or dose commitment to the total body or an
organ t from the liquid effluents for the total time period
m
I 4ty, in mrem.

2= 2

Agl = the '~ngth of the Ath time period over which C.! and F}
are averaged for all liguid releases, in hours.

Cil = the average concentration of radionuclide i in undiluted liquid
effluent during time period Aty from any 1iquid release, in
uCi/mil.

Air = the site related ingestion dose and dose commitment factor to
the total body or any organ t for each identified principal gamma
and beta emitter, in mrem-mi per hr-uCi.

Ajr = koUgBpiOFy

where

Ky = ynit conversion factor,1.14 x 10° (year/hr).
(m1/1).(pCi/uCi)

Uf = adult fish consumption, 21 kg/yr.

BFi = the bioaccumulation factor 1.. “ish for each measured radionuclide
i, in pCi/kg per pCi/liter (Tabie 1).

O = the dose conversion factor for nuclide i for adults, in mrem/pCi
(Table 2).

Fe = the near field average dilution factor for C., during any liquid

effluent release. Defined as the ratio of the maximum undiluted
liquid waste flow during release to the product of the average
flow from the site discharge structure to unrestricted receiving
waters times 5. (5 is the site specific applicable factor for the
mixing effect of the discharge structure )
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For radionuclides not determined in each batch or weekly composite, the dose
contribution to the current calendar quarter cumulative summ>*ion may be
approximated by assuming an average monthly concentration based on the previous

monthly or quarterly composite analyses.

O
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3.11.2.1

Dnse Calculation Due to Gaseous Effluents

Gaseous Effluents-Dose Calculations

The dose rate in unrestricted areas due to radioactive materials released in
gaseous effluents from the site shall be limited to the following expressions:

(a)

(b)

Reiease rate 1imit for noble gases:

6 pCi .
10 .P:ET'- [... Ki

1

6 oci [,
10° 55 E‘Li

where the terms are defined below:

< 1N

[(;76}v01vi] < 500 mrem/yr, and

+

1.1 Mi) viiv

[(x7Q) Q; ?} < 3000 mrem/yr

< M1

Relexse rate 1limit for all radioiodines and radioactive materials
in particulate form, with half lives greater than 8 days:

238 x 105-2511
ul

L |
e
< 1M

P WG)WQW] < 1500 mrem/yr

where:

238 = the factor to convert inhalation dose to grass-cow-milk
pathway dose.

K1 = the total body dose factor due to gamma emissions for each
identified radionuclide, in mrem/yr per pCi/m3 (Tabel 3).

Li = the skin dose factor due to beta emissions for each identified
radionuclide, in mrem/yr per pCi/m3 (Table 3).

M1 = the air dose factoer due to gamma emissions for each identified
radionuclide, in mrad/yr per pCi/m3 (Table 3).

Pi = the product of the largest inhalation dose factor for any
organ of an infant for each identified radionuclide and
the infant inhalation rate of 1900 m3/yr, in mrem/yr per
pCi/m3. The infant age gioup and pathways are the most
restrictive, thus the infant dose factors in Table 4 usually
apply. However, for the kidney and for some radionuclides,
the adult inhalation dose factors in Table S are applicable.

(ETH)V = the highest value of the annual average atmospheric dis-
persion factor at the site boundary, fgr all sectsrs, in
sec/m3. The value of 7.5 x 107 sec/m3 will be used for
the plant vent and 1.2 x 10-5 sec/m3 for the turbine building
steam jet air ejector.

546 151



TABLE 2* (Continued)

P U e} 4 BOSE LIvza TOTAL ROOY THYROLD RIDNEY e CI-112
$3r 133 1.332=06 2,33C-98 7,57E=37 a.77¢-04a G,312-06 10,0 2.18E=04
S3I 33a 1.05E=07 2,28€-97 1,33€-27 3,74E=035 &,59€<37 0,0 2.,531E=10
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§SCS 1395 1,968=08 1,335enS 2 _94faad 0.0 0.92F«3b 2,0SZ=3)b £,2'Fer?
$SeS {3 9.%1€=uy 2.57/2%93 |,355-5S 0.0 le332=95 1,%0c~0b6 2,32i-vus
$SCS 137 T,38€=0S 1,09€-03 7.1S€«95 3.9 3.71£-95 1,235-95 2,19E-05%
SSCS 114 $.525-08 1.,99f<a7 & 31fene 3.0 3,028-04 7,83€<99 43,5%%e!3
§5CS 157 J.418=vd 3,)02=08 1.%8%w.% 3.3 Uedlieid 3,70Z=39 3,.

S68a 1139 9,718=08 6,92%=311 2,38£-29 0.0 6,47E~-11 3,92f=11 {,72f~07
Sbl} 180 2.9%E=05 2.SSZecA ¢ J3€.34 0,0 B.58899 1,3sF=-09 a,!3715
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S684 142 2,13€=09 2,19€-11 11,3429 0.) 1.85€«11 1,23E=11 0,2

STL4 140 2,.50€=09 | ,24€«93 3 %37ei0 .9 6.9 1.9 9,2%f=05%
S7TLA 14 3.15E=10 I IE=11 1.022=11 3.0 .9 2,3 T
STLA (&2 1,28€-10 §,352%-11 1,3S5Z-11 9,0 8,0 9.0 4,25E2-97
S8CE (4t 9.37E=09 §,.33F«n3 7 187419 a,.n 2.30F«n3 A 9 2,82%-05%

S8CE (43 Lo03E=09  ],220-%5 1,.35:2=(2 0.0 S.3582-13 0,0 4,558=u5
S8CE t4a 8,389C=07 2.%4C-27 2.5%25=33 9,9 1.21£«97 0,0 1.865E=0a
SIPI 143 7.215-99 3.73Fesn 4. $77e1n 9., 2,13=2¢ A .0 3,3%%.a8
FELEITT 3.9¢8=11 1,25€=11 1.53:=12 1.9 Te382=12 23,0 $3li-13
6OND 147 5,32€-09 7,28E+37 4,15Z-19 0.2 3,25€=99 @g,0 J,uct-0%
b1PM 137 T.S50«l8 7,:0%000 2 377439 3.9 1.33€-98 0.9 2. 9ic=0ps
1PN 48 3 07E-uB T,35¢+33 5,76:=09 2,0 1.21Z=084 0,0 B,inE=uS
61Ph (ay T.I8E=09 1,19€«99¢ 5,092<10 0.2 2.25€-09 g,0 9.3F =05
81P% 145 1,526=09 2,:6€-10 # .73€=11 4.0 8.07€-190 9.6 d,23E-08
8179 15} 8,9 E=10 [, 17E=10 35,.%32:=11 o0 ecwSZ=1d 0,0 3e22:=08§
625M (51 5,91E=38 1,17€-43 2.847=39 0.9 1.33£-08 0,0 S,25E~0s
625% 153 8.58F=10 7,18%-10 €.23%«1! 3.9 2,32€<10 0,3 2.8%5%-0¢
.S‘U ‘,Z L'Q’E-‘)’ "“'i.'s 3.915'03 ooo 20756'07 OcJ 2.31’:'65
‘SEU ls‘ ..1°E.°7 Ta§TE-°° 5.3'5'03 049 $Q‘ZE-°7 0.0 5.435”35
83EU 155 $.6i€=08 (,22%<08 7 AaT.99 A0 S.8UfF-na 4 9 S, A0F =04
63EL 1%S» L1.37€=C8  1,.55€=08 1,712=09 Q.0 Te-%5=29 0.0 1,23¢=GS
8578 (80 ¢, 70€=08 3.3 S.852=09 0.0 1,98E=02 . 2 . @,33E-05
8740 1564 2.73E<NT7 3 348FeA8 4 41Tana 4,3 L, 28E=3T 4., 5.0
Tam 13 Ve92E=99 3. 20805 J.v02*i0 Oov Uev EI) 3420E=07
7am 185 Q,08E=07 1,.38%-07 1.,627-98 .0 0.9 0.0 1,59€-08
ja4 187 1.03E=07 3,52%.08 3§ 93€434 0,9 8.9 A A 2 82¢.r8
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8381 210 4,802€°07 3,19F=9s 3,37E-08 0,9 J.%Q€-05 0,0 a,75E=0%
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*Obtained from Regulatory Guide 1.109

!
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v

the highest value of the annual average atmospher'c
dispersion factor_at the distance of 5 miles, for all
sectors, in sec/m3. The value of 7.6 x 10-8 gec/m
will be used for the plant vent and 5.1 x 10-7 sec/n’
for the turbire building s*eam jet a‘r ejector.

the average ralease rate of nuclide i in gaseous efflu=nt
from each vent release pcint v at the site, in uCi/sec.
Nobhle gases may be averaged over a period of 1 hour,

?nd any other nuclides may be averaged over a period of

' week.



TABLE

3'***

NOSE FACTORS FOR NORL™ GASES AND DAUGHTERS

Nuclfde s-N-i':"gc:?)
Lr-23a 2.888-04"
Kr-gSm 1.978-03
Kr-25 1.35£-03
Kr-37 1.022-02
Kr-82 2.93£-03
Kr-89 1.062-02
Re=30 7.23£-03
Xe-13im 1.31£-03
le-1223 1.452-03
Xe-133 1.C8£-03
Ie-13%p 7.395-04
Ie-133 2.48E-03
Xe-137 1.27€E-02
Xe-138 4.75E-93
Ar-4] 3.232-03
.nrad-m3

pCi-yr
..mren-n:

pCi=yr

tew -4
2.88€-04 = 2.38 x 10

Lix#

2-Sictn"  (OFS.)

1.46£-03
1.24€-03
.9.73£-03
2.37E-03
1.01£-02
7.29£-03
4.768-24
9.942-04
3.06€-04
7.11E-04
1.86£-03
1.22€-02
4.13£-03
2.69€-03

Mk

v-ﬂir'(:=EI

1.93€E-08
1.23-83

1.72E-08
6.17€-93
1.52£-02
1.73€-02
1.63E-C2
1.56E-04
3.27€-04
3.53E-06
3.36E-03
1.52€-C3
1.51€-03
9.217-03
$.30£-03

=***Obtained from Regulatory Guice 1.109 (March, 1376)

/1

346

)

Kik®

——

LTS

-
v-S0dy (DF8,

7.58E-08
1.17€-03
1.61E-0§
$.92€-03
1.47E-02
1.66E-92
1.56%-02
9.15E-0S
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Dose Calculations Due toc Noble Gases

3.11.2.2 MNoble Gases - Dose Calculations

[. Method A:

Real Time Meteorological Input (Normal Mode)

The air dose in unrestricted areas due to noble gases released in gaseous
effluents from each reactor at the site shall be determined by using the
following expressions:

(a) During any caIendarnquarter. for gamma radiation:

Doy

P2 P .

During any calendar quarter, for beta radiation:

Oag

z
= 110 i N,i

Ati KX/Q)jeriJv] » and

13

= ]

(b) During any calendar year, for gamma radiation:

DaY

= 110 i M;

Atj [(X/Q)jevqijv]’ and

<t 3

=1

During any calendar year, for beta radiation:

n
= Z 4
Ogg = 110 ¢ Ny § =y B/Q) 50494 3¢
where:
Des = the total beta air dose in sector 5 from gaseous effluents
n
for the total time period = ity in mrad.
j=1
DSY = the total gamma air dose in sector 2 from gaseous effluents
n
for the %otal time period I at3, in mrad.
: j=1
Atj = the length of the jthtime period over which (X/Q)jn and Qij
are averaged for all gaseous releases, in hours. “For

batch releases, no time period Atj shall be more than 1 hour;
for continuous releases, no time “period Atj shall be more

than a week.
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31

(XJQ)JGV .

The turbine Luil
at all times. T
level at times,
licensee may con
(*/Q)jev values

(x/Q)jev

Loy * 2.

; = 2
Z, = (o

subject

= the air dose factor due to beta emissions for _each
identified radionuclide, in mrad/yr per pCi/m3 (Table 3).

the average atmospheric dispersion factor for the time
period At; in sector 8, from all vent release points at the
site, in gec/m3. When At; is greater than 1 hour, the
average shall be based on"observations of wind speed and
atmospheric stability taken at least every hour during At;.

ding steam jet air ejector is considered a ground-level release
he plant vent is a mixed-mode release (elevated at times, ground
and mixed at times). However, for ease of implementation, the
sider the plant vent to be a ground level release and calculate
using the following equation.

. kﬂLev/U
03/ref.z
+ 0.5n ¥

to the condition

T <
3 _iﬁ—bz

The values of Le

y are provided in Table 6 for the site boundary and food pathways.

the vertical standard deviation of the plume for the

applicable atmospheric stability class (Pasquill Category)
determined at least hourly, for the distance r, during the time
period atj. .

the distance from the midpoint between the vent stacks to
the receptor for each sector 3, in meters, provided in
Table 6.

the average wind speed determined at least hourly, auring time
period Atj in sector &, at a height of 10 meters for vent
releases,” in m/sec.

the recirculation factor accounting for spatial and temporal
variations in air flow. For noncontinuous releases, its value
is unity. For continuous releases, see figure 1 for correction
factor.

the height of the tallest adjacent structure, which is the
containment building (=40 m).
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Since the plant vent is actually a mixed-mode reiease, when these effects are
taken into consideration, (x/Q). " is calculated using methods described in
Regulatory Positions C.1.c, C.294" C.2.b, and C.2.c of Regulatory Guide 1.111
(March 1976). As an alternative meth- ¢, the dispersion factor may be calculate
using values from joint frequency tables summarizing hourly metaorological

observations during release period.

W
oo
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TABLE 6 (CONTINUED)

-2
FARLEY NUCLEAR PLANT VALUES OF LGVIN METERS
LIMITING FOOD PATHWAY DISTANCE
VENT FOOD PATHWAY Lg, —~
PASQUILL CATEGORY
DIRPECTION DISTANCE (M) A 8 C D E F G

N 4020, . 5.05E~07 | 5.0SE-07 | 2.38F=06 | £.,25E-06 | B.BOF-0A| 1.43E-05] 2.62F-05

NNE 3840, 5.26E=07 | 5.26F~07 | 2.55F=06 | 6.676-06 | 9.32F=0A4| 1.S1E-05) 2.,13¢-05

NE 37“0. 5.‘09F°07 S.LQF‘(\? ?O7qr-06 7.13&."“6 Q.‘)If-()ﬁ IQQQE-OS ?.?hr-ﬂ%

FnE 3840, Se26F=07 | 5.26F-07 [e55F=06 | A6TE=06 | 9.372F-06 | 1.51E-05) 2.13¢-05

3 4340, L4 6RE=0T | 46BF=0T7 | 2.08F-06 | S.,53E-06 T.88F<0A ] 129E-05 ] 1.R4Fr=05

ESE 48130, 4.20F=07 | 4.20F=07 | 1.73F-06 | 4.65E~06 6. 75F=06 ] 1.12E-05] 1.£1F=-05S

SE S4710, 3.71E=-07 | 3.7)1F-07 1:39F~0h | 3.BL1E=06 | S.64F-06 | 9.,46E-06] 1.277-05
28 SSE 1240, 2.30F'07 2.“0F"07 R.SOF‘O? 2.43E-06 3.7‘\F‘0ﬁ 6LE5E=D6 Q.59 =04k
oS S 56“0. 3-61E‘07 3.“-1"‘07 l.]ZF-Ob 306‘0F"06 S."‘F‘O'\ QQIOF‘O6 l..‘?r"os

SSW 2090, Q.TIE=07 | 2.39F~06 T.74F=06 1.77F=05 | 2.37F=05 ]| 3.54E-015 | 4.45F~05
i Sh 19100 lOOSE-O6 2.93?“06 HQQTF-06 ?oOlF"oc) 2.69!"-0‘- J.QﬁF."O‘.) ‘;0]‘0"—-05
|~ WSH 1450, 140E=06 | 6.05F=N6 1.52F=06 | 3,13E=05 | 4<176=0% | S.RRE-05 | 7.58F =05
b w 1450, 1.40E=06 | 6.05F~06 152F=05 | 3.13E=05 | 4.17F=05 | S.PRE=05 | 7.54¢=05
| W 3320, 6.01E=07 | 6.£0E=07 | 3.22F=06 | R.24E=06 | 1.13E-05 | 1.R0E-05 | 2.51F-05

NA 4500, 4.51E=07 | 4.51E~07 1.95F=06 | S5.,21E-06 | 7.48E-06 1.23%=05 | 1.765-0S

N 3220. 6.30E-07 | Te66E~0T 3.50F=06 | R.90E=06 | 1.21E-05 | 1.91E-05 | 2.467-05

Note: This table may be updated based on annual land census resu.ts as required in STS Section 3.12.2.

hv = 40m

Note:
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3.11.2.2 Noble Gases - Dose Calculations /Cont'd)

I1. Method B: This method is to be used when the real time meteorological
inputs are not applicabie.

The dose contribution due to noble gases in gaseous effluents shall be
calculated using the following expressions:

(a) During any calendar quarter, for gamma radiation:

K -2 L
DY 307 x 107° 7 M (x/Q)in. and
During any calendar quarter, for beta radiation:

0, = 3.17 x 10°2 LN, (0/Q) 94 and

(b) During any calendar year, for gamma radiation:

- J—

0, = 3.17 x 1072 : w, (x/Q) 04, and

During any calendar quarter, for beta radiation:

05 = 3.17 x 1078 N, (Q),

D. = the total gamma air dose from gaseous effluents, in mrad.

D. = the total beta air dose from gaseous effluents, in mrad.

[x/Q).. = the highest value of the annual average atmospheric dispersion
factor at the site_boundary, for all sectors, in sec/m3. The
value of 7.5 x 1077 sec/m3 will be used for the plant vent and
1.2 x 105 sec/m3 for the turbine building steam jet air ejector.
Qi = the release of noble gas radionuclides, i, in gaseous effluents

in uCi. Releases shall be cumulative over the calendar month
or quarter as appropriate.

Jdther terms are defined in Specifications 3.11.2.1.
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3.11.2.3 Radioicdines and Radioactive Materials in Particulate Form - Dose
Calculations

[. Method A: Real Time Meteorological Input (Normal Mode)

The dose to an individual from radioiodines and radicactive materials in par-
ticulate form, with half lives greater than 8 days, in gaseous effluents
released from each reactor at the site to unrestricted areas (see Figure 5.1-1)
shall be the following expressions:

(a) During any caiendar quarter:

- n
D,. =10 .5 R. I

8t i=1 Tei = Lty [“iQijv]

(b) During any calendar year:

n
% -
Por * 110 qa1 Ry I, 8% DNQyyy]
where:
DeT = the cumulative dose from gaseous effluents to the total body

or an oroan 1t of an individual in sector 3§ for the total

n
time period I Atj, in mrem.
J=
Rei = the dose factor for each identified radionuclide into
sector e. in mrem/yr per pCi/m3 for tritium and in mrem/yr
per pCi/mé-sec for other isotopes, from Table 7. For
sectors with real pathways within 5 miles from the point at
the midway between the Unit 1 plant vent stack and the Unit 2
plant vent stack, the values of R,, have been determined based
on these real pathways. For sec»o}s with no real pathways
within 5 miles from the point at the midway between the Unit 1
plant vent stack and the Unit 2 plant vent stack, R ; has been
determined assuming that all pathways exist at the §~mi1n
distance.

W, = dispersion parameter for calculation of food pathway dose,

Wy = (x/Q)jev for tritium (H-3)
W, = (D/Q)jev for other isotopes.

f = factor which eauls 1 if wind in hour t is into sector 9 and is
equal to 0 otherwise.

-—— -
‘s..l ‘
(il
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(D/Q)j;v relative deposition Sareal) for the time period 4tj, in
B sector &, in meters=<. When At; is greater than er hour,
relative deposition shall be baSed on observation of

atmospheric stability taken at least every hour during at;.

kg f o% x
(D/Q)jev N 573%272F; [ (1-E) &g, + E‘Si’avg ]

0.3927re width (arc length) of 22.5 degree sector at distance Fas

in meter.

aeve = relative deposition rate (linear) at distance r; in

' sector & for stability class of interest and release
height h, in meter-l. (Figures 3, 4, 5)

8 = relative deposition rate (linear) at distance r? for

g stability_class of interest and for ground level release,
in meter-1. (Figure 2)

E = fraction of effluent entrained in building wake.

=] if (W,/Ug) s1orh, <h
2.58-1.58 (No/ﬁé) if 1. < (No/ﬁg) < 1.5
0.3-0.06 (W /3,)  if 1.5 ¢ (W /T,) < 5.0
=0 if (W,/T,) > 5.0

v

™ m m m
"

546 164



TA 7

Dose Factor R 0i

mrem/yr per pCi/m3 for H-3

mrem/yr per pCi/mz-scc for all other isotopes

FARLEY NUCLEAR PLANT

SECTOR N NNE NE ENF E i SE SE SSE
CISTANCE " 4020, 1860. 3700. 3860. 4340, 4”30, 5470. 1260,
1 o (m) . W I
- — —— ==
| Ragionuclide ’
=23 4e29F =03 | 4.79E-03 | 4.29F=03 429603 | 429 =03 | 4o?29F =03 | 4.29FE~C¢3 | 4.29F-03
CR-<] 2106401 | 2106401 | 24106401 | P<10E¢01 | 2210E+01 | 2.10F+0]1 | 2.10E+01 | 2,500 401
MN=-G4 2.70F+071 | 2.70E+03 | 2.70F+01 P«TOE*03 | 2.70E+N3 | 2.70F+01 | 2,70E+03 | 2.70F+03
FE-SO T1.50F+03 | 3.59E+03 | 3.59F+013 FeSOE+0F | 1.59F+03 | 3.59F+07 | 3.59%E+073 | 3.5%E+03
CO-5R 1516403 | 1.51E+403 | 1.516+03 | 1516403 | 12516403 | 1.51F«03 | 1.51E+03 | 1.51F+03
cO-£0 ?2.95E+04 | 2.95E+04 | 2.95F+04 2.95F+04 | 2.95F+04 | 2.55F+04 | 2.95E 04 | 2.95F +04
IM=8% S«11E203 | S«11E+03 | S.11E+03 5.)1E403 | S.11F+N3 | Se11F+07 | 5.10E+07 | S.11F+923
cR=-R9 L 24F 04 | He20E*04 | 4 24F 06 Lo24E 206 | Go20E 04 | G 2GF 406 | 4 240404 | 4,247 204
y SR=-Q0 1.60E+06 | 1606406 | 1.60F+06 | 1.60E+06 | 1.60F+06 | 1.60F«04 | 1.60F+06 | 1.605206
q; 7R-95 1626003 | 3626403 | 3.62F+03 | 3.62E+03 | 1.62F:03 | 3.62F+03 | 3.62E+03 1 3.62F a1
1I=-13 2.53F+04 | 2.53E+04 | 2.53F+04 2.53E+04 ] 2.53F 04 | 2.53F«04 | 2,504 | 2.53E 06
=133 1.B9F+02 | 3,R9F+02 | 3.89F+02 A AGE+N2 | 1., 89F+02 | 3,897 +02 | 1,896+02 [ 3,149 +02
o €CS-134 F.94F+04 | 3.94FE+04 | 3.94F+04 F.94F 7 4| 1,94F+06 | 3.94F+06 | 3, 94E04% | 3.94F 04
- iy €S=1136 4 BIE+02 | 4«RTE+N2 | 4.B7F+02 4LeBTE L4oeBTE+0?2 | 4oBTF+02 | G RIE+02 | 4.RTIE*N2
e & CS-137 L4el9FE 204 | 419E*04 | 4.19F+04 6e)9E b | G4al9E+04 | 4o ]19F 04 | 4, 19E+06 | 419 *04
RA=140 441BF*02 | 4.18E+02 | 6«18BF+02 L4 1BE*02 | 441BE+02 | 44185402 | 4. 10E+02 |4.1BE*02
CE~)4l HeBHE*D? | 6.8B6E+02 | 6.8B6E+02 AeBOEE*02 | AREE«N2 | 6.86F+02 | 6.86E+02 hebBE*Q?
Note: 1) This table may be updated based on annual land census results 3s required in STS Sect.on « b

2) Sector is wind into. distance in meters.



TABLE 7

. JNTINUED)

Dose F-ctor R i

mrem/yr per pCi/m3 for H-3

mrem/yr per pCi/mz-scc for all other isotopes

FARLEY NUCLEAR PLANT

SW

SECTOR S SSW WS w WNK Nw NNW
CISTANCE 5630, 2090. 1930. 1450 1450. 33R0, 4500. 3220.
r. (m)
- S ——— — p—————— e e e
| Radionuclide
H=3 4. 29F=-03 | 4.729E-03 4L ,29F-03| 4.29E-03 4.,29E-0" | 4,29FE~-03 4 29E-01) 4.29E-03
CR-S1 2.10F+0) | 2.10E+01 2.10F+01| 2.10E+01] 2<10E«01 ] 2.10F+0] 2.INE+01] 2.10E+01
MH=54 P«T0F+03 | 2.70E+03 2.70F+03] 2.70E+03] 2.70E+03 | 2.70F+01 2.70E+03]| 2.70F«03
FE~-=9O J.59F+03 | 3.59E+03 T1.59F +03] 3.59€+03| 1.59F+03 ] 3.59F+03 3.59E+03] 3.59t+073
CO-GR 1.51F+03 | 1.516+03 ] 1.516+03] 1.51€+03| 1.51F+03] 1.51F+03 | 1.51€+03| 1.51F+03
CO-£0 2.95F+04 | 2.95E+0% |: 2.956+04]| 2.95€¢04 | 2.95€¢06 | 2.55F+04 | 2,95€+04| 2.95F+04
o IN=-KS G.116+403 | 5116403 ] S.11F+03] Se11E+03| S«11€403 ] Se11F+03 | S.11E403]| 5.11F+03
"‘:: SR=-A9 Lo P4F 204 | 4.24E%06 G.24F+04] 4 20E+04 ] 44247404 | L 24F406 | 4 ,26E 4041 « CGE N5
™ §R=-90 1.60F206 | 1.60E406] 1.60F+06] 1.60E+06| 16 +06| 1.60F«0A | 1.60E«06] 1.60E20n
7R-98 J62F*03 | 3.62E+03 Fo62F*03] 3.62E+03] 1.62F+03 | 3.62F+01 3.62E+07] 3.67F¢03
o 1-1131 2.53FE+04 | 2.53E+04 2,.53F+04| 2.53E+04] 2.53E+04 2+53F ¢ 04 PS04 | 2.53E+04
o i-133 J.A9F+02 | 3.8A9E+02 FB9FE+02]| 3.R9E+02] 1.A9E+N2 ) 5.8B9E+0? 3.89E6+02] J.HI9E+02
o cS-134 1.94F 204 | 3.94E404 | 3.94F+04]| 1.96E+04| 1.94F 406 3.94F 04 | 3,94E061 3.94F <04
c%-]]‘l ‘OolQF’OIO "0196'0" ‘9019500“ ‘QQIQE’O" ‘O.IQFQOQ ‘Oolqc’n“ “.lqt‘\"l“ lo.l‘)[-_of)‘o
RFA-140 4,18F+02 | 4.18E+02 4 ,18BF+02] 4.18BE+02 4. 1BE«02]| 4,18F+02 4 IRE+Nn2 ) 4, 1HF+02
CE-161 6.BEE+02 | 6.8B6E+02 6.B6E+02) 6-B6E+02] AROE+D2]| 6.86E+02 6.8BRE+02] 6.R6E+02
Note: 1) This table may be updated based on annual land census results as required in ST: Section 3.12.2.

2\ Secter is wind into. distance in meters.
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311.2.3

Radioiodines and Radicactive Materials in Particulate Form - Dose

Calculations (Cont'd)

II.

Method B8: This method is to be used when the real time meteorclogical inputs

are not available.

The dose contribution due to radioiodines, radioactive materials in par-
ticulate form, with half lives greater than 8 days, in gaseous effluents
shall be calculated using the following expressions:

(a) During any calendar quarter:

8 I

0; = 3.17 x 107 ; Ry WQy and

(b) Dur‘ng any calendar year:

D

where:

= 3.17 x 107

8 ¢
i Ry WO

the cumulative dose from radioiodines and radioactive materials

in particulate form with half lives greater than 8 days in gaseous
effluents in mrem.

the dose factor for each identified radionuclide, i., in m2
(mrem/yr) per uCi/sec or mrem/yr per uCi/m3 from Table 8.

the annual average dispersion parameter for estimating the dose
to an individual at the critical location:

W= (X/Q) for the inhalation pathway, in sec/m3 from Table %a.
W = (D/Q) for the food and ground plane pathways, in rneters’2
from Table 9b.

the release of radioiodines, radioactive materials in particulate,
with half lives greater than 8 days in gaseous effluents. Releases
shall be cumulative over the calendar month or quarter as
appropriate.

rd
T
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TABLE 8
FARLEY NUCLEAR PLANT
PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES OTHER THAN NOBLE GASES

. Meat Ground Plane Cow-Milk-Infant Leafy Vegetables
';22:;::;00 Pathway Pathway Pathway Fathway
RL , 4 , B 5. 5 ;. M
(mrem/yr3 (m” “mrem/yr (m* ‘mrem/yr (m”™ "mrem/yr (m” "mrem/yr
Radionuclide per uCi/m”) per uCi/sec) per uCi/sec) per uCi/sec) per uCi/sec)
=3 1.12F+03 2:3E+02 0. 2.94F+03 P.BE02
CR-5) 1.70F 04 L, 9RF 2 DS S«31F+06 S THE 06 1eb3E 20
MR=G4 1.57F+06 7.60F 406 1.56F+n9 N T0F07 S.30E007
FE-=Q 1.27F +06 FLGF DR J.09+08 L.OlE-DB 1.10E+08
CC-5R 1.10F 06 G 4L9F+07 4L2TE*NA 7.01F <07 L.SCE*0T
CO=40 7.06F +06 1.A1F+0R ZebakE 210 2.2%E+04 1.54F v0ing
IN-£S 9 .94F « 05 1 «NSF+0Y R.2BE+0A 1.99F+10 2.2¢F 08
CER=-RG 2.15F+06 4L.89F+«08 2.42E+04 1.2HRE*10 S AGE 09
CR=-GN 1.01F+0R 1.01F+10 0. 1«19€+11 Q.A5E+]10
7R=98% 2.23F 06 C.N9F +0R 2«713€+04 R.T6F 205 1.13F«0A
1-1131 1.62F+07 2.60F*09 1.01E+07 Lo99F + )] 2.03E+10
1-133 3.84F «06 FLLSFE01 1.43E 064 4oe62F 09 J.HRF 04
CS-13% 1.01F+06 1 o62F +09 7.70E+09 A.3TF+10 1.96E+09
CS-136 1.71F+«05 C.06FE+07 1.64E«0R A.BLECD9 160E°08
CS~-137 9.05F«05 1.276+09 1.15E+10 S§.75F+10 1.R0E+09
FA-140 1.74F +00 S.00E+07 ecoE*07 P« TSE+0R 2.03F+0AR
CE-161 5.43E+05 1.45€+07 1.4BE+07 1.43€+07 R.GGE+0T
L
Bas
CN
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FARLEY NUZLEAR PLANT

TABLE

9a

DISPERSION PARAMETER (X/Q)
L

Distance to the control location, in miles

Sector 0-0.5 0.5-1.0 1.9-1.5 1.5-2.0 2.0-2.5 2.5-3.0 3.0-3.5 3.5-4.0 4.0-4.5 4.5-5.0
N 2.2E-06 6.3E-07 4.8E-07 3.1E-07 2.1E-07 1.6E-07 1.2E-07 1.0E-07 9.1E-08 '7.6E—08
NNE 2.4-06 7.4E-07 4.8E-07 3.0E-07 2.0E-07 1.5E-07 1.1E-07 9.2E-08 8.3E-08 6.8E-08
NE 2.2E-06 7.1E-07 4.8E-07 3.1E-07 2.0E-07 1.6E-07 1.2E-07 9.6E-08 8.6E-08 7.1E-08
ENE 1.1E-06 4.0E-07 3.2E-07 2.2E-07 1.5E-07 1.2E-07 9.3E-07 7.6E-08 6.9E-08 5.7E-08
E 1.2E-06 4.0E-07 3.0F-07 2.0E-07 1.4e-07 1.1E-07 8.5E-08 7.1E-08 6.4E-08 5.4E-08
ESE 1.56E-06 4.5E~07 3.0E-07 2.0E-07 1.3-07 1.1E-07 8.1E-08 6.7E-08 6.1E-08 5.1E-08
SE 2.5£-06 6.6E-07 4.4E-07 2.8E-07 1.9E-07 1.5E-07 1.1E-07 9.5e-08 8.6E-08 7.3E-08
SSE 2.8BE-06 7.6E-07 5.3E-07 3.5E-07 2.4E-07 2.0E-07 1.5E-07 1.3E-07 1.1E-07 9.8E-08
S 2.56-06 ©».6E-07 4.9E-07 3.4E-07 2.4E-07 2.0E-07 1.5E-07 1.3E-07 1.2E-07 1.0E-07
SSW 2.0E-06 5.7E-07 5.1E-07 3.3E-07 2.3E-07 1.8E-07 1.4E-07 1.2E-07 1.2E-07 1.0E-07
SW 2.0E-06 B8.1E-07 6.4E-07 4.0E-07 2.7E-07 2.1E-07 1.6E-07 1.3E-07 1.3E-C7 1.1E-07
WSW 1.9-06 7.4E-07 5.9E-07 3.7E-07 2.5E-07 1.9E-07 1.6E-07 1.3E-07 1.1E-07 9.3E-08
W 1.7E-06 6.1E-07 5.0E-07 3.2E-07 2.1E-07 1.7E-07 1.7E-07 1.3E-07 1.2E-07 9.7E-08
WNW 1.4E-06 4.5E-07 3.4E-07 2.8E-C7/ 1.98-07 1.7eE-07 1.7E-07 1.4E-07 1.2E-07 9.8E-08
NW 1.350-06 4.3E-07 3.2E-07 2.2E-07 1.5E-07 1.4E-07 1.2E-07 1.2E-07 1.1E-07 B8.7E-08
NNW 1.7E-06 5.5E-07 4.0E-07 2.6E-07 .1.8E-07 1.4E-07 1.1E-07 1.0E-07 9.4E-08 -7.8E-08

Note: Valucs are based on the joint frequency data between 1971 and 1975.
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FARLEY NUCLEAR PLANT

TABLE

EL

DISPERSION PARAMETER (X/Q)

Distance to the control location, in miles

Sector 0-0.5 0.5-1.0 1.0-1.5 1.5-2.0 2.0-2.5 2.5-3.0 3.0-3.5 3.5-4.0 4.0-4.5 4.5-5.0
N 7.3L-05 1.3E-05 5.8E-06 2.9E-06 1.6E-06 1.2E-06 8.2E-07 6.1E-07 5.4E-07 4.2E-07
NNE 6.2£-05 1.1E-05 4.9E-06 2.4E-06 1.4E-06 1.0E-06 6.9E-07 S5.1E-07 4.5E-07 3.5E-07
NE 5.9E-05 1.1E-05 4.7E-06 2.3E-06 1,3E-06 9.5E-07 6.5E-07 4.8BE-07 4.2E-07 3.3E-07
ENE 5.3E-05 9.6E-06 4.2E-06 2.1E-06 1.2E-06 8.6E-07 .5.9E-07 4.48E-07 3.8E-07 3.0E-07
E 6.3E-05 1.1E-05 4.9E-06 2.4E-06 1.4E-06 1.0E-06 7.1E-07 5.2E-07 4.6E-07 3.6E-07
ESE 6.2E-05 1.1E-05 4.7E-06 2.4E-06 1.4E-06 1.0E-06 7.0E-07 5.2E-07 4.6E-07 3.5E-07
SE 9.5e-05 1.6E-05 7.2E-06 3.8E-06 2,.1E-06 1.5£-06 1.1E-06 8.0E-07 7.0E-07 5.5E-07
SSE 1.4e-04 2.5E-05 1.1E-05 5.5E-06 3.2E-06 2.3E-06 1.6E-06 1.2E-06 1.l1E-06 8.42-07
s 1.5E-04 2.6E-0S5 1.2E-05 5.9E-06 3.4E-06 2.5E-06 1.8BE-06 1.3E-u6 1.2E-06 9.0E-07
SSW 9.8E-05 1.7E-05 7.5E-06 3.7E-06 2.2E-06 1.6E-06 1.1E-06 8.2F-07 7.2E-07 5.6E-07
SW 7.4E-05 1.3E-05 5.8E-06 2.9E-06 1.6E-06 1.2E-06 B8.3E-07 6.1E-07 5.4E-07 4.2E-07
WSW 6.0E-05 1.1E-05 4.8E-06 2.3E-06 1.3E-06 9.6E-07 6.7E-07 4.9E-07 4.3E-07 3.37-07
W 5.8E-05 1.0E~-05 4.5E-06 2.2E-06 1,3E-06 9.2E-07 6.4E-07 4.7E-07 4.1E-07 3.2E-07
WNW 5.6E-05 9.9E-06 4.4E-06 2.2E-06 1.2L-06 B8.9E-07 6.2E-07 4.6E-07 4.0E-07 3.1E-07
NW 5.98-05 1.0E-05 4.5E-06 2.2E-06 1.3E-06 9.3E-07 6.4E-07 4.7E-07 4.2E-07 3.2E-07
NNW 6.6E-05 1.2E-05 5.2E-06 2.6E-06 1.5E-06 1.1E-06 7.5E-07 5.5E-07 4.9E~07 3.8E-07
Note: Values are based on the joint frequency data between 1971 and 1975.



FARLEY NUCLEAR PLANT

DISPERSIUN PARAMETER (D/(Y
\']

TABLE

9c

Distance to thc control location, in miles

Sector 0-0.5 0.5-1.0 1.0-1.5 1.5-2.0 2.0-2.5 2.5-3.0 3.0-3.5 3.5-4.0 4.0-4.5 4.5-5.0
N 3.8E-08 .1.1E-08 S5.0E-09 2.3E-09 1.3E-09 8.7E-10 5.6E-10 3.9E-10 3.4E-10 2.5F-10
NNE 4.6e-08 1.3E-08 5.7E-09 .7E~09 1.4E-09 Y.9E-10 6.4E-10 4.4E-10 3.8E-10 2.9E-10
NE 4.8E-08 1.3E-08 5.9%-09 2.8BE-09 1.5E-09 1.0UE-09 6.6E-10 4.6E-10 4.0E-10 3.0E-10
ENE 2.7e-08 8.2E-09 3.7E-09 1.7E-09 9.4E-10 6.6E-10 4.2E-10 3.0E-10 ?.6E-10 1.9E-10
E 2.9e-08 B8.5E-09 3.7E-09 1.8E-09 9.5E-10 6.6E-10 4.2E-10 3.0E-10 2.5E-10 1.9E-10
ESE 3.36-08 9.2E-09 4.0E-09 1.8E-09 9.9E-10 6.9E-10 4.4E-10 3.1E-10 2.7E-10 2.0E-10
SE 5.3E-08 1.4E-08 5.9E-09 2.7E-09 1.5E-09 1.0E-09 6.5E-10 4.5E-10 3.9E-10 2.9E-10
SSE S.1E-08 1.4E-08 6.2E-09 2.9E-09 1.5E-09 1.1E-09 6.8E-10 4.8E-10 4.1E-10 3.1E-10
S 4.96-08 1.4E-08 5.9E~09 2.7E-09 1.5E-09 1.0E-09 6.5E-10 4.6E-10 3.9E-10 2.9E-10
SSW 4.3E-08 1.3E-08 5.BE-09 2.7E-09 1.5E-09 1.0E-09 6.4E-10 4.5E-10 3.98E-10 2.9E-10
SW 4.7E 08 1.5E-08 6.5E-09 3.0E-09 1.6E-09 1.1E-09 6.9E-10 4.8E-10 4.1E-1C 3.1E-10
WSW 4 5E-08 1.5E-08 6.1E~09 2.8E-09 1.5E-09 1.0E-09 6.5E-10 4.5E-10 3.9E-10 2.9E-10
W 4.0E~-08 1.2E-08 5.3E-09 2.5E-09 1.3E-09 9.0E-10 5.9E-10 4.1E-10 3.5E-10 2.7E-10
WNW 3.2E-08 9.4E-09 4.1E-09 2.0E-09 1.1E-09 7.3E-10 4.9E-10 3.5BE-10 3.0E-10 2.4E-10
NW 2.8E-08 B8.2E-09 3.6E-09 1.7E-09 9.1E-10 6.4E-10 4.1E-10 1.9E-10 2.5E-10 1.9E-10
NNW 3.2E-08 9.6E-09 4.4E-09 2.0E-09 1.1E-09 7.7"-10 4.9E-10 3.4E-10 3.0E-10 2.2E-10

Note: Values are based on the joint frequency data between 1971 and 1975.
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DISPERSION PARAMETER b79)

FARLEY NUCLEAR PLANT

TABLE

9d

—_———

Distance to the control location, in miles

Sector 0.5-1.0 1.0-1.5 1.5-2.0 2.0-2.5 2.5-3.0 3.0-3.5 3.5-4.0 4.0-4.5 4.5-5.0
N 2.5E-07 4.1E-08 1.5E-08 6.3E-09 3.3E-09 2 2E-09 1.4E-09 9.8E-10 8.3E-10 6.1E-10
NNE 2.5E-0G7 4.1E-08 1.4E-08 6.3E-09 3.2E-09 2.2E-09 1.4E-09 9.7E~10 8.2E-10 6.0E-10
NE 2.5E-07 4.1E-08 1.4E-08 6.3E-09 3.2E-09 2.2E-09 1.4E-09 9.7E-10 8.2E-10 6.1E-10
ENE 1.7E-07 2.8E-08 9.8E-09 4.3E-09 2.2E-09 1.5E-09 9.8E-10 6.6E-10 5.6E-10 4.1E-10
E 1.7E-07 2.8E-08 9.8E-09 4.3B-09 2.2E-09 1.5E-09 9.8E-10 6.6E-10 5.6E-10 4.1E-10
ESE 1.8E-07 2.9E-08 1.0E-08 4.5E-09 2.3E-09 1.6E-09 1.0E-09 6.9E-10 5.8E-10 4.3E-10
SE 2.8E-07 4.5e-08 1.6E-08 7.5E-09 3.6E-09 2.4E-09 1.6E-09 1.1E-09 9.1E-10 6.7E-10
SSE 3.7E-07 6.0E-08 2.1E-08 9.3E-09 4.8E-09 3.2E-09 2.1E-10 1.4E-09 1.2E-09 B8.9E-10
S 3.7E-07 6.0E-08 2.2E-08 9.4E-09 4.8E-09 3.3E-09 2.1E-09 1.4E-09 1.2E-09 9.0E-10
SSW 2.8E-07 4.5E-08 1.6E-08 7.0E-C9 3.6E-09 2.4E-09 1.6E-09 1.1E-09 9.1E-'sv 6.7E-10
SW 2.6E-07 4.3E-08 1.5E-08 6.6E-09 3.4E-09 2.3E-09 1.5E-09 1.0E-09 8.6E-10 6.3E-10
WSW 2.3E-07 3.8BE-08 1,3E~08 5.8E-09 3.0E-09 2.0E-09 1.3E-09 9.0E-10 7.6E-10 5.6E-10
W 2.1E-07 3.4E-08 1.2E-08 5.3E-09 2.7E-09 1.9E-09 1.2E-09 8.3E-10 7.0E-10 5.1E-10
WNW 1.8E-07 3.0E-08 1.1E-08 4.6E-09 2.4E-09 1.6E-09 1.1E-09 7.2E-10 6.0E-10 4.4E-10
N 1.7E-07 2.8E-08 1.0E-08 4.4E-09 2.3E-09 1.5E-09 1.0E-09 6.8E-10 5.7E-10 4.2E-10
NNW 2.1E-07 3.5eE-08 1.2E-08 5.4E-09 2.8E-09 1.9E-09 1.2E-09 8.3E-10 7.0E-10 5.2E-10

Note: Values are based on the joint frequency data between 1971 and 1975.



3.11.2.5 Dose Assessment for Environmental Radiation Stancdaras

The Radiological If7lusnt Technical Specification 3.11.2.5 specifies
in the Actisn %5zt wazsn the c2lculated doses 2ssociated witn the efflu-
ent releases exssed =wice the limits of any one of the Specifications

3.11.1.2, 3.11.2.2 or 3.11.2.3, it is required to prepare anc submit a
Special Report to the Commission and limit suosegquent releases such that
the dose or dose cormitment to the critical individual from all yranium
fuel cycle sources is limited to <25 mrem to the total body or any organ
(except the thyrcid, which is limited to €75 mrem) over 12 consecutive
months.

The dose assessment which will be described in a Special Report, shall
include dose contributions from direct radiation from the plant and its
components. A variety of technigues is available for assessing this
contribution. A simole calculation may be sufficient to demonstrate
that the contribution is unimportant, or conditions may dictate more
complex analyses. The most appropriate assessment technique will be
determined in the course of preparing the Special Report and will be
documented in the Special Report.
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FIGLRE 3.12+1 INDICATOR SAMPLING LOCATIONS FOR AIRBORNE ENVIRONMENTAL
RADIOACTIVITY AT THE FARLEY NUCLEAR PLANT
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FIGURE 3.12-3 INDICATOR AND CONTROL SAMPLING LOCATIONS
FOR WATERBORNE ENV'RONMENTAL RADICACTIVITY
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@9,

’51;{;, i



811 - 41
G120 —- 41
1091 - 1I
10£0 - 71
1011 - 11
BiZT - dd
S1Z0 - 4d
1091 - 1d
1040 - 1d
01T - 1d

NOILVOIdLINAQ1 A 1dWVS

(8T-M) “®PIV ‘ueylrog
(ST-aN) “®9 “Arayerq
1SUOIIRIG [O01U0)H

(8°0-t1) 17312uT1ag YyraoN
(0° 1-3S§) 238w} 134 yInog
(6°0-MSM) @douapisay
IS2AWIN - SoueIUy Juv (g
:8uUO0TILI§ 1071BDTPU]

(81-M) “®1V ‘ueinoq
(ST-AN) "®n “Arajerq
1SUO0IIRIG [0IIUD)

(8°0-N) 1@312mT1Iag YiaoN
(0° 1-38S) 1@32wriag yinog
(6°0-MSM) @ouapysay
I§aapapN-aduvIIUY JUETH
1SU0TILIS 103IBDTPU]

SNOLLVOCT ONTTdWVS

sujpojorprd °q

sajenorlargy e
ANJOIEIV 1

IWVS ¥O/ONV AVMHLVA J¥NSO4X3

SNOILIYO0'T ONTHOLINOW TVINIWNOMIANT 'TVOIODOTOICYH

I-21°¢€ 379VL

oNd

O

- —



EXPOSURE PATHWAY AND/OR SAMPLE

2. Direct Radiation

3. WATERBORNE
a. Surface

b. Ground

TABLE 3.12-1 (Contd)

SAMFLING LOCATIONS

Indicator Stations:

Plant Perimeter
(NE-1.0)
( E-0.8)
(SSE-1.0)
(5-1.0)
(SW-0.9)
{WSW-0.9)
(NNW-0.9)
(N-0.8)

Control Stations:
Blakely, Ga. (NE-15)
Neals Landing, Fla.
(SSE-18)
Dothan, Ala. (W-18)

Indicator Station:
Great Southern Paper
Intake Structure (River Mile-40)

Control Station:
Andrews Lock & Dam
Upper Pier (River Mile-47)

Indicator Station:
Great Southern Paper
Co.Well (SSE-4)

Control Station:
Kings Court Trailer
Park (WSW-0.9)

SAMPLE IDENTIFICATION

RI ~ 0201
RI - 0401
RI - 0701
RI - 0801
RI - 1001
RI - 1101
RI - 1501
RI - 1601
RE - 0215
RB - 0718
RB - 1218
WRI

WRB

WGI - 07

WGB - 12
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