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Specification 3.8.B.1 requires that the dose rate in unrestricted
areas due to gaseous effluen:; from the site shall be limited at al'l tites
to the following values: .

1. 500 zrea/y to the total body and 3,000 mrem/y to the skin from noble
gases.

2. 1,500 mrem/y to any organ from radioiodines and narticulates.

Specification 3.2.K-1- requires gaseous effluent monitors to have alarm/

trip setpoints to ensure that the.above dose rates are not exceeded. This

section of the ODCM describes the method-logy that will be used to detz2ramine

these setpoints. ;

The methodology for determiuing alarm/trip setpoints is divided inco
twvo major parts. The firs;.consiscs of backcalculating from a dos; rate to
a release rate limit, 1ﬁ‘uCi/§. for-;ach‘nuclide aai.release point. Tka
second consists of using the releasg rate limits to determine the physical
settings on the monitors. The methodology for the latter is contained in

Technical Imstruction 15.

1.1.1 Release Rate Lirit Methodologz - uCi/s

Step 1
The first step involves calculating a dose rate based on the design

objective source term mix used in the licensing of the plant. Historical

ceteorological data used are in thic calculation.

Doses are dete.cined for (1) noble gases and (2) iodines and particulates.
Depending on the pathway involved, either air concentrations or ground concen-
trations are calculated.

A. Equations uand assumptinne far calculating doses from noble gases

ORiGINAL ~ ¢

ar: as follows:
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Assu=pt{oas

2.
3.

4.

‘SI

6.

7.

9.

Doses to be calculated are total body and skia.

Exposure pathvay is subzersion withia a cloud of noblc gases.
Noble gas radionuclide nix is based on the expected source

tera givea in Table 1.1.

Basic radionuclide data are given in Table 1.2.

Releases are treated as ground-level, split-level, or elevated.
Meteorological data are expressed as joint frequeacy distributioas

(JFD's) of wind speed, wind direction, and atmospheric stability for

the period January 1974 to Decezber 1975 {(Table 1.3). Releases from

the turbine building arc treated as 100 percen. ground level, whereas
stack releases are consicdered 100 percent elevated. Releases fro= the
reactor building and_radwaste buildiag are treated as split-lovel; i.e.,
partly elevated aud partly ground level.

Raw rceteorological data for grouad-level releases consis:t of wind speed
and direction ceasurezents at 10 m aad tezperature zeasurezeats at 10 =
and 45 n. The ground-level porticn of the split-leve! JFD was based on
vind speeds and directions =easured at the 10 o level and tezperature
Beasurezents at 10 and 45 no. The elevated portica of the split-level

« 0 was based on Qind speeds and directions zeasured at 46 o and tecpera-
ture ceasurezents at 45 and 90 a. Wind speeds and directions for elevared

releases were ceasured at 93 =. Stalility class D was assunmed to persist
- -

"duriug the entire reriod for elevated releases,

Dese is to be evzluated at the offsite exposure point where zaximun

Coucentrations are expected to exist.
Potential caxizuz-exposure (Table 1.4) coasidered are the nearest site

bourdary points in each sector.
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10. A semi-infinite cloud model is used.

11. Nc credit is taken for shigiding by residence.

12. Pluze depletion and radiocactive decay are considered.

13. Building wake effects on effluent dispersion are considered. )

14. A sector-average dispersion equation is used.

15. The wind speed classes that are used are as follows:

- Number Range (m/s) Midpoint (w/s)
1 <0.3 _ 0
2 0.3-0.6 0.45
3 0.7-1.5 . 1.10
3 1.6-2.4 1.99
5 2.5-3.3 2.80
6 ~3.4-5.5 4.45
7 5.6-8.2 691

3 >10.° 5 o 13.00
16. The stability classes that will be used are thke standard A through
G classifications. The stability classes 1-7 will
correspond to A=l, B=2, . . ., G=7.

17. Terraln elevations are coensidered.

Equations

To calculate the dose from radiocactive effluents discharged from a

given release point for any one of the 16 potential maximum-exposure points,

‘the following equations are used.

For determining the air concentration of any radionuclide:
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"1 “S ﬁ fjk Ql P . exp -ki §
Z:zK ?J (2rx/a0) 3]
' k=1
exp (-h */20,, . (1.1)
wvhere
11 = air conceantratioca of radionuclide 1, uCi/n‘.
!jk ® joint relative frequency of occurrence of winds in windspeed

Qi.

P-

z:k T

class j, stability class k, blowing toward this exposure
point, expressed as a fractiocn.

average release rate of -adioouclide i, uCi/s.

fraction of radiocauclide rezai ‘ng in pluce,
Figure 1...
vertical dispersion coefficient for sPability class k which

/2
includes a buildiang wake adjustcent, L'z = r + 0.53/ ]. .
where sz is the vertical dispersioa coefficient for stabilicty

class k (n), and A is

tte minizun building cross-sectiomal arca (2,350 m?), no.

Ilj-

b
L

o
L]

midpoint value of wind speed class interval j, m/s.
downwind distance, n.

ousber of sectors, 16.

radiocactive decay coefficient of radionuclide i, s .
sector width at point of interest, no.

effective release height, m.

For effluents exhausted from release points that are higher than twice the

height cf adjacent structures (elevated relezses) the effective release

hefght is determined by

h. -

h. + hpr - ht -¢ (1.1a)

POOR ORigiiat
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where

¢ = correction for low relative exit velocity, c = 3(1.5-%Wo/u) d,
vhere W, = vertical plume exit velocity (m/s), U = mean
windspeed (m/s), and d = inside diameter of the release
point, m.

hpt.. plume rise above release point, m.

h‘ = physical height of release point, m.

bt = maximum terrain height between release point and receptor
location (bt can’be any real oumber), m.

For effluents released from points less than the height of adjaceat

structures, a ground level release is :<ssumed (h = Q).

For effluents released from points'at the level of or above adjacent
structures, but lower than elevated release points, releases are treated
as follows:

Case 1 - elevated if W /u > 5
Case 2 - grcund-level (h, = 0) if woli < 1.
Case 3 - split-level {f 1 < wofK < 5. |

Under Case 3 a split-level'dispersion approach is implemented using
8 model tﬂat requi ces for each release point two JFﬁ's, one for elevated
_releases and one for ground-level releases. The summation of the elevated
and ground-level JFD's account for the total period of record. Releases
are considered to be elevated 100 (l—Et) percent of the time and ground-
level 100 Et percent of the time where the entrainnent coefficient, Et'
is defined by

E, = 2.58 - 1.58 (W /u) for 1 < W [u < 1.5 (1.1v)

E = 0.3 - 0.06 (H Ju) for 1.5 < H ™ <5 (1.1c)

ﬁ R & =
- v L2098

L
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For determining the total body dose rate

By ® 1x10* *1 DFB, (1.2)

-

whera i
Dpp = total body dose rate, =rea/y.
xi = air concentration of radionucliide {, wCi
- -DFB, = total body dose factor due to ga=—a radii.. , crea/y per
pCi/a® (Table 1.5).
1x10°% = pCi/uCi conversion factor.

For deternining the skin dose rate
- ‘ .
D‘ 1x10 Xy (D‘l»'s1 + 1.11 DF711 (1.3)

vhere i
D. = gkin dose rate, crexz/y.

xi = air concentratican of radi;auclide i, uci/at.
DFS1 = gkin dose factor due t; beta radiazion, =rez=/v per pCi/:'
(Table 1.5).
N DFY1 = garma-to-air dose factof for radionuclide i, =rex/y per
pCi/a® (Table 1.5). '
1x10® = pCi/uCi conversica factor.
The above dose calculaticns are repeated for each release point (ven:

or stack) and then su=—ed to obtain zmaxizum total body aad skin dose rates.

The maximua total body and skin does rates will then be used in step 2.

P GOR ORiGi‘” Al o %



=
22
==

1.6

25
==

B

i
i

—_— .
—_—
—
—_—
—

1.25

g ¥
s

l.4

e —
e
—_——
==
3

|

10 &1
.l

——
e —
——
T
P————
—_
g

I
I
I

IMAGE EVALUATION
TEST TARGET (MT-3)







IMAGE EVALUATION
TEST TARGET (MT-3)

R R

e

125

i

|
i




IMAGE EVALUATION
TEST TARGET (MT-3)




..

Page 7
BF TI 47
6/?1/79

B. Egiaticns and assumpticus for calculating doses from radioiodines

’

and particulates are as follows:

Assumptions

1.

2.

3.

4.

S:

7.

Dose is to be calculated for the critical organ, thyroid, and
the critical ge group, infant.

Exposqte pathways from iodines and particulates are milk inges-
tion, ground cuntaaination, and inhalation.

The radioiodine and particulate mix is based on the

expected source term given in Table 1.1.

Basic radicnuclide data are given in Table 1.2.

Releases are treated as ground-level, split-level, or elevated.
Meteorological data are expressed as joint frequency distri-
butions (JFD's)Lok wind speed, wind direction, and atmospheric
stability for the period January 197¢ to December 1975 (Table
1.3). Releases from the turbine building are treated as 100
percent ground level, whereas stack releases are considered 100
percent elevated. Releases from the rzactor building and rad-
waste building are treated as split-level; i.e., partly elevated
and partly ground lgvel.

Raw éeteorolégical data for ground-level releases consist of wind
speed and direction reasur;nenCS at 10 m and temperature measure-
ments at 10 m and 45 m. The ground-level pertion of tﬁe split-
level JFD was based on wind speeds and directions measured at
the 10 o level and temperature measurements at 10 and 45 m. The
elevated portion of the split-level JFD was based on wind speeds
and directions measured at 46 m and temperature measurements at

45 and 90 m. Vind speeds and directions for elevated releases
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vere measured at 93 m. Stability class D was assumed to
persist during the entire period for elevated releases.
8. Dose is to be evaluated at the potential offsite exposure point
vhere maximum conceaitrations are expected to exist.
9. Real cow and garden locations are not considered.
10. Potential maximum-exposure points (Table 1.4) considered are
the n;aresc site boundary points in each sector.
11. Terrain elevations are considered.
12. Building wake effects on effiuen. lispersion are considered.
13. Plume depletion and radioactive decay are considered for air-
concentraticn calculations.
14. Radioactive decay is considered for ground-concentration
calculation;.
15. Deposition is calculated based on the curves given in

Figure 1.2.

’
-8

16.. A milk cow obtains 100 percent of her food from pasture grass.

17. No credit is taken for shielding by residence.

Equations

To calculate the dese from radicactive effluents discharged from
a given release point for any one of the potential maximum-exposure
points, the following equations are used. .
1. Inhalation

Equation for calculating air concentration, X, is the same as in

the Noble Cas Section, 1.1.1.A.

For determining the thyroid dose rate:

TN HNY
JUL Vi
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- ¢ 4 .
nrﬂl 1x10 xi D"l BR {1.4)
vhere: i
nrax = thyroid dose rate due to inhalaticm, erez/y.
X - air conceatraticn of radioauclide i, uCi/a’.
Dfli « {nfaat inhalation dose factor, mrea/pCi (3abdle 1.7).

BR = infant breaching rate, 1,400 a'/y.

lxld‘ = pCi/:Ci conversion factor.

4. Grouid Conta-ination

For deter=ining the ground coacentration of any nuclide:

G, = 3.15x10’ Tt -0, ) (1.5)
i Gra/a) Ay (1-exp "1 )
- -
vt :re i
Gi = ground concestratioa of radionuclicde i, uci/s?.
k = stability class. L

“f, = jrint relative frequency of occurrence of wiznds ia stability
class k blowing toward this exposure point, expressad as a fractiom.
Qi = average release raite of radicauclide i, pCi/s.
DR = relative depositioa rat o ! (Figure 1.2). The choice of
figure 1is governea by the effective release beight
talculated by equation l.la. A linear ioterpolatioa is used
for effective release heights that fall in betweea the given
curves.
x = dowawincd distasce, o.

o = nuzber of sectors, 16.

2rx/a = sector width at point of interest, m.
e s
QUL U 3

- M

3 RCIREENE
P“ﬁ‘t U“ﬁ‘«.«iuu -ubél
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Xt ® radiloactive decay coefficient of radionuclide 4, y-'.

) tb e tize for buildup of radionuclides on the grouand, 35y.
3.15x107 = s/y conversicn facter.

For detercining tte thyroid dose rate frox ground costazinatioa:

= (8,760) (1x1G*) G, DFG : - (1.8)

. i

THG

- vhere: 1

TEC thyroid dose rate due to groumd ceataziaation, cre=/y.
G, = ground concentration of radiocauclide i, pci/al.

DFG, = dose factor for standing ca costa=inated grouad, crea/h
per o+ /a? (Tadle 1.8).

8,760 = oc_upaticn tize, h/y.

1x10*

pCi/uCi conversioan factor

3. Milk Ingestion

For deternining the concentration of any nuclide (except C-14 and

H-3) 4o and oo vegetatiom:

£ QG PR e Rui S 4 1.7

cv, = 3,600 E7 e v

i

B, [1-exp (-2, t)]
Py

vhere:

cvi = concentration of radionuclide i in and oa vegetatioan,

BCi/kg.
k = stability class.

fk = frequiency of this stability class and wind direction

cosbination, expressed as a fractlon. 07 Af

E“““ Wikl Gl uia
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average release rate of radicnuclide i, uct/s.

relative deposition rate, m 1(Figute 1.2. The

choice f tigure-is governed by the effective release
beight calculated by equation l.la. A lipear interpolation
is used for effective release heights that fall in between
the given curves.

dowvowind distancz, a.

onumber of sectors, 16.

sector width at point of iaterest, m.

fraction of deposited activity retained on vegetation (1.0
for iodines, 0.2 for particulates).

effective reu?vgl ratey;ogstant, AEi . li + Aw’ where Xi

is the radiocactive decay coefficient, h !, and A' is a measure

of physical loss by weathering (A, = .0021 Rl TR L

period over which depésition occurs, 720 h.

agricultural yield, 0.7 kg/m®.

transfer factor from soil to vegetation of radionuclide i
(Table 1.6). L

radicactive decay coefficient of rafic . .ide i, h ' .
time for buildup of radionuclides on the ground, 3.07x10°
B (35y).

effective surface density of soil, 240 kg/m?. )

s/h conversioa factor.
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For determiring the coucentration of C-14 in vcgeta:ioni :
CVy * 1x10* x,, (0.11/0.16) (1.8)
vhere .
| “évl‘ - concentr;tioﬁréf C-14 in vegetation, uci/ki(‘
XI‘ = air conceatration of C-14, pci/m’.
0.11 = fraction of total plant mass that is natural carboo.
0.16 = concentration of natural carbon {n the atmosphere,

g/a’.

1x10? = g/kg conversion factor.
For determining the concentration of H-3 ia vegetation:

. k .
CVy = 1x107 Xp (0.75)(0.5/H)

-

CV. = conceatration of H-3 in vegetation, pCi/kg.
Xp ™ air concentration of H-3, uCi/m?.

0.75

fraction of total plant mass that is water.

(1.9)

0.5 = ratio of tritium concentration im plant water to tritium

~oocentration in atmospheric water.
E = absolute humidity of the atmosphere, g/=a’.

1x10® = g/kg conversion facror.

-

POOR GRIG...

A‘.,'j; Ea A ,:3 r-!.
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For determining the concentration of any nuclide in cow's milk:

CH1 CVi FHi Qf exp : W

whers

o - :ziji?tration of tadiénuclide i (includiné C-14 and H-3) ia cow's mil
CV, = concentration of radionuclide i in and on vegetation, pCi/kg.

MM, = transfer factor from feed to milk for radionuclide i, d/1.

Q; = amount of feed consumed by the cow per day, kg/d.

A, = radiocactive decay coefficient of radionuclide {1, at.

tg = transport time of activity from feed to milk to receptor,

Z days.
For deteraining the thyroid dose rate from ingestion of cow's milk:

. 6
DTEH 1x10 CM1 DFINGj M (1.11)

-
wvhere 1

IJ,nm = thyroid dose rate due to milk ingestion, mrem/y.
CHi = concentration of radionuclide i in cow's milk, uCi/l.
DFING1 = infant ingestion dose factor from Reg. Guide 1.109 (Rev. 1),
" mrem/pCi (Table 1.7)
UM = infant ingestion rate for milk, 330 1/y.
1x10° = pCi/uCi conversion factor.

4. Total Thyroid Dose Rate

For determining the total thyroid dose rate from iodines and
particulates:
Pru * Prur * Pruc ¥ Py (1.12)
where

DTB @ total thyroid dose rate, mrem/y.
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"rax = thyroid dose rate due to ishalation, mrem/y.

Druc
Dy

= thyroid dose rate due to grou.d contamination, mrem/y.

= thyroid dose rate due to milk ingestion, mrem/y.

The above dose calculations are repeared for each ralease point and
then summed to obtain thyroid dose rates. The maximum thyroid dose rate will

_thcn be used in step 2.

Step 2
The dose rate limits cf interest (10CFR20) are

Total Body = 500 mrem/y

Skin = 3,000 mrem/y

Maxioum Organ = 1,500 prem/y
Dividing the above limitghby.the appropriate dose caleulated in step 1 yields

a useful ratio. .

Dose limit._ R
Dose step 1

This ratic, R, represents how far above or below the guldelines the step 1
calculation was. Multiplying the original source terms by R will give

release rates that should correspond to the dose limits given above.

Release ra 2 limits in uCi/s for each nuclide and release point are now

nvaiiable.
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1.2 Monthly Dose Calculations

Dose calculations will b; performed monthly to determine compliance

with specificaticns 3.8.B.3 and 3.8.B.5. These specifications ire
that the dose rate in unrestricted areas due to gaseous effluen:g from each
reactor at the site shall be limited to the following values:
For noble gases,
1. During any calendar quarter, 5 mrad to air for gama radiation and 10

mrad to air for beta radiatica. :
2. During any calendar year, 10 mrad to air for gamma radiation and 20

wrad to air for beta tadia;io;. -
For iodines and particulates,
1. During any calendar quarter, 7.5 mrem to any organ.
2. During any calendar year, 15 mrem to-any organ.
This»section of the ODCM describes the methodolr>y that uill be used to
perforn these monthly calculat ons. ~

Doses will first be calculaied by a vimplified conservative approach
(step 1). If thse exceed the specificacion limits, a more realistic
calculation will be performed (step 2).
1.2.1 Noble Cases '
Step 1

Doses will be calculated using the methodology described in this step.

If any limits are exceeded, step 2 will be performed.

-

.Equacions and assumptions for calculating doses from releases of noble

gases are as follows:
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Assumptions

1. Doses to be calculated are gamma and beta air doses.

2. The highest annual-average x/Q based on licensirg meteorology for
ground-level releases for any offsite location will be used

3. No credit is taken for radioactive decay.

4. For gamma doses, releases of Xe-133, Xe-138, Kr-85m, and Kr-88 are
considered. '

5. For beta doses, releases of Xe-133, Xe-138, Kr-85m, and Kr-88 are
considered.

6. Dose factors are calculated using data from TVA's nuclide library.

7. The nuclides considered are expected to contribute at least 90 percent
of the total dose. However, the calculations extrapolate doses assuming
that only 90 percent of total dose was contributed.

8. A semi-infinite cloud model is used.

9. Building wake effects on effluent dispersion are considered.

Equations

For deter.ining the gamma dose to air:

- WD
D, =55 Q, DPY, (1.13)

where:

DY = gamma dose to air from continuous releases, mrad.

x/Q = highest annual-average relative concentration, 2.26 X 10 s/m3

0.9 = rraction of total gamma dose expected to be contributed by
these nuclides (actually 0.94).

Q1 = monthly release of radionuclide i, Ci.

DPY1 = gamma-to-air dose factor for radionuclide i, mrad/s per’CIIn’

(T.bl. 1.5). 2 N nA l.\
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This equation then reduces to ‘ . 272{5737

B * 2.51x10 ¢ Q, Fy, (1.14)

i
For determining the beta dose to air: :
(x/ '
- X/
DB 0.9 z Q DFB1 (1.15)
i

vhere:
D, = beta Jdose to air, mrad.
X/Q = highest annual-average relative concentrationm, 2.26x10°®
s/n’.
0.9 = fraction of ;otal bet; dose expected t~ be contributed by
these nuclides (actually-.0.99). -
Q1 = ronthly release of radicnuclide i, Ci.
Dl'B1 = beta-to-air dore factor for radionuclide i, mrad/s per
Ci/m® (Table 1.5).

This equation then reduces to:

n8 * 2.51x10° ¢ Q, DF8 (1.16)

i

Step 2
This methodology is to be used if the calculations in Step 1 yield

doses that exceed applicable limits. , i
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Equations and assumpticns f-r calculating doses to air from
veleases of noble gases are as follows:
Assumptions .
1. Doses to be calculated are gamma and beta air doses.
2. Dose is to be evaluated at the nearest site boundary point
in each sector.
3. Historical onsite meteorclogical data for the appropriate
months from the period 1974-1975 will be used.

4. All measured radionuclide releases are considered.

5. A semi-infinite cloud model is used.

6. Radioactive decay is considered.
7. Building wake effects on effluent dispersion are considered.
8. Dose factors are calculated using data from TVA's radionuclide

library.

gguations

Equation for calculating air concentration, X» is the same as in
Section 1.1.1, step 1, part A. Air concentrations are calculated

for t'.c site boundary in each sector.
For determining the gamma dose to air

D - g xni DFYi (1.24)

D = gamma dose to air for sector n, mrad.



xui = air concentration of radionuclide { in sector n,
ci/a’.
D!'Y1 = gazma-to-air dose factor for radioouclide i, mrad/s per

Ci/a’ (Table 1.5).

-

R, " tize period considered (1 conth, but nunber of s/co is

wvariable), s.

- - For deterzini: ; the beta dose to air: . .
Dﬁn » S § Xyq DE3; (1.25)
i .
vhere: -

DBn = beta dose to air for sector a, mrad.
air concea:ra;ion of radicnuclicde i in sector n, ci/=’.
DFSi = beta :o-air'dose factor for radiocnuclice i, mrad/s per
ci/a’. )

tu = time period considered (aucber of seconds in this conth),

The sector having the highest total dose is then used to check

cocpliance with specificatica 3.5.3.3.

=T\ %)
FAY R
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1.2.2 lodines and ?artlculates‘

Stepr 1
Doses will be calculated using the methodology descrited in this step.

If any limits are exceeded, step 2 will be performed.

Equations and assumptions for calculating doses froq releases of
iodines and particulates are as foll#us:

Assumptions |

1. Dose is to be calculated for the critical organ, thyroid, and the
eritical age group, infant.

2. Exposure pathway considered is milk ingestion,

3. The highest annual-average D/Q based on licensing meteorology for
ground-level releases for any real cow location will be used for
I-131 and I-133 doses. v

4. The highest annual-average X/Q bas2l on liceasing meteorology for
ground-level releases for any cow location will be used for C-14 doses.

3. No credit is taken for radioaétive decay.

6. Releases of I-131, I-133, and C-14 are considered.

7. The radionuclides considered are expected to contribute at least

99 percent of the total dose. However, the calculations
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extrapolate doces assuling that only 90 percent of the total dose

was contributed.

8. Releases of C-l4 are based on the expected source term.

9. The cow is assuzed to graze on pasture grass for the whole year.

Equations
For determining the thyroid dose from milk ingestion of I-131 or

931039 Pngan PO
Ty 31(133) T

wvhere:

DTE = thyroid dose from 1-131(1I-133), mrem.

131(133)

Q 1¢333) = Doothly releass of 1-131(133), €.

_05131(133) - 1-131(133? u%lk ingestioi dose factor to

mren/y per Ci/m®-s.
D/Q = reiative deposition rate, 5.66x10 ‘m °.
3.15‘10’ = sly. =

For detercining the thyroid dose from milk ingestion of C-14:

pre | = Qa DFyy X/Q

EENT U
vhere:
DTHIA = thyroid dose from C-14, mrem.
Qlk = ponthly release of radioauclide i, Ci.
DF., = C-14 nilk ingestion dose factor, mrem/y per Ci/m’.

14
x/Q = relative dispersion factor, 2.26x10" ¢ s/a’. .

3.15x107 = s/y.

For deternmining the total thyrcid dose from releases:

I-133:

(1.26)

infant,

(1.27)
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13y ¥ 0T, 4, + DTH,, :

c.9

DTH

wvhere:
DTH = thryoid dose, mrem. °
urulsl = thyroid dose from release of I-131, mrem.

DTH = thyroid dose from release of I-133, mrem.

133
DTHI‘ = thyroid dose from release of C-14, mrem.
0.9 = fraction of total thyroid dose expected to be contributed
by these radionuclides (actually 0.99).
Step 2
 This methodology is to be used if the calculations in step 1 yield
doses that exceed applicable limits.

Doses for releases of iodines and particulates shall be calculated
using the methodology iﬁ Se;tion 1.1.1, step 1, part B, with the following
exceptions:

1. All measured radionuclide releases will be used.

2. Dose will be evaluated at real cow locations and will consider actual
g azing information.
The receptor haying the highest total dose is then used to check

compliance with specificatiun 3.8.B.S.

1.3 Caseous Radwaste Treatment System Operatica

The gaseous radwaste treatment system (GRTS) described below shall

be maintained and operated to :ecp releases ALARA.

28)
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1.3.1 Systenm Description

A flow diagram for the CRTS is given in Figure 1. .. The system
includes the subsystems that process and dispose of the gases from the
main condenser air ejectors, the startup vacuum pumps, :nd the gland
seal condensers. One gaseous radwaste treatment system is provided for
each unit. The processed gases from each unit are routed to the pl#nt
stack for dilution.and elevated release to the atmosphere. The air
ejector off-gas line of each unit and the stack are continuously
monit:  2d by radiation monitors.

1.3.2 Dose Calculations .

Doses will be calculated monthly using the methodology described in

Section 1.2. These doses will be used to ensure that the GRTS is opera=-

- -

ting as designed.
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L NUCLEAR PLAN: (Ci/v/unit) STACK 6/21/79
REACTOR RADWASTE - TURBINE GLAND
) ; COMPLEX SBUILDING BUILDING SEAL AND
ISOTOPE VENT . VENT VENTS 3 OFFCAS ‘ _KE
Kr-85m 6 a4 2 1,10 E4 0
Kr-87 [ < « 93 : 873 p 0
* Kr-88 9 <l 102 1.22 E4 0
Kr-89 1 - 34 503 0 0.
Xe~133a 0 * 60 o 0 . 833 0
Xe-133 103 ‘ 2% . - 381 5.40 E4 300
Xe~115n 111 T 867 464 1212 0
Xe-135 173 328 - 672 868 . 200
Xe-137 78 i1l 386 .0 - 0.
Xe-138 12 2 1179 1483 Q2
I-131 1 0.0594 0.0050 0.0156 0.0041 0.00sS
I-132 1 0.59%4 - 0.050 0.1786 0.0469 0.0373
I-133 1 0.297 0.025 0.1231 0.0323 0.0571
I-134 1 1.485 0.125 0.0267. 0.0070 0.0145
I-135 1 0.594 0.050 0.1231 0.0323 T 0.0671_
I-131 0 + 0,0316 0.029 0.0065 0.0332 0.2741
=132 0 ©0.316 " 0.23%0 0.0744 0.3801 . 3.1384
I-133 0 0.158 0.145 - - - 0.0513 -~ 0.2619 2.1626
I-1346 0 0.790 B 0.725 0.0111 0.05688 C.4687
I-135 0 0.316 0.290 0.0513 0.261¢ 2.1626
Cr 51 3 E-3 9 E-4 1 E-3 1 E-4 0
¥a 54 3 E-3 - 5 -3 - 2 E-3 4 E-5 o_
Co 58 2 E-3 4 E-4 9 E-5 2 E-5 o_
"Fe 59 1 E-4 8 E-4 4 E~4 - © 2 E~4 0_
o 60 3 E-2 6 E-3 3 E-3 1 E-5 o_
in 65 3 E-3 2 E-4 § E-4 9 E-5 0_
Sr 8% 1 E-2 3 E-1 t * 0_
Sr 90 2 E-3 4 E-3 ® * 0_
Kb 95 . 3 E-4 2 E-4 S E-6 8 E-. 0_
" 2r 95 1 E-4 1 E-4 8 E-6 . 8 E-5 0
Ru 103 3 E-5 1 E-4 . 2 E~4 -. 1 E~4 o.
Ag 110a 7 E-6 * = L ® 0.
b 124 3 E-5 3 E-4 6 E-S 8 E-5 0
Cs 134 S E-3 3 E-4 5 E-§ 2 E-5 0.
Cs 136 2 E-3 5 E-S 1 E-4 9 E-8 0.
Cs 137 7 E-3 4 E-4 2 E-3 7 E-4 0.
Ba 140 . 4 E-3 5 E-4 ) 2 E=2 8 E-3 0.
Cz 141 4 E-4 2 E-4 2 E-3 -2 E-5 0.
Ce 144 5 E-6 % ® 4§ E-6 0.
Ar-41 i 25 0 0 7] 0.
C~14 0 0 0 9.5 0.
S 0 8.5 ,/'0 0 0

* *Hot available : ) ' R '

I denotes nonorganic {odine (elemental, particulate, HIO)
0 denotes organis fodine
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NUCLIDE - -t -l 1FE __LaMOA T C BETA
(OAYS) — (175) (MEVZD1S) (MEV/UIS) (1/5) BF TI 47
_ 1 _TAITILm 101 4,45 03 __1.79F=09_2 1 S.68E=03 0,0 g,qgg:gl;_6/21/79
“-is G i% 2,09E 0f I, BeE=12 2 1| 5,17E~02 0.0
d_N=13) = 132 __6.94E=03__ ] 16E~0 4,9 zuo_x.ooﬁ_oz_
4 0-19, €24 3,J6E=04 2,39E=02 2 1 1.02E 00 1.0% 00 1.00€-02
Fe18) §312 _1,6:5-0 -04_ “]€~ - -
6 AA=2a 1794 A.33E=0] 1.276=05 S 1 S.55E=0] &<12E 00 1.00E=0s
7 P=32 1504 1,426 01  S.51E=07 5 ] 6,9%=01 0.0 1.00E~04
8 AR=a]) 1809 T.63E=02 1.05E-04 2 1 3,63E=01 1.28E 00 0.0
9 CR=5] 2405 __2,7PE_Q)__2.896=07 S5 1 3,75€=-0. 00E=~04
T0 wh=54 2508 3.03E 0¢ 2.65%=08 5 1 #.17C=03 a.sot-ot 1<00E=-0
—tl ¥N=S6 2509 1.07E-0) 7,50£-0% S Te93E~ =
12 FE=59 26086 8,505 01 1.,78E=07 S5 1 la.18E=01 1. xse 00 1.00E=~04
13 CCo-S58 270€  7L12€ 01 1.12E«07 S 1 2.05€=01  Se7cE=01__ 1.00E=-04
&8 Co-60 2708 1.92E 03 4,18E=0Y 5 1 9.0tE=02 2.S0E 00 1,00E~04
15 Zn=69m 3007 S.75€-01_ 1,356=05_ S 1 0.0 4,15E 00 1.00E-94
16 ZN=6S 300€ 3.56E~0Z 2.03E=06 S 1 J3.19E~01 0.0 1.00E~04
_.Ll_!2:s:_____22Lz__g;g1g_2s__A_2;§:2:__3__1__14gs§_nn__lgggg_nn__x;ngzzg:_.
18 BA-85 3518 2.0BE=03 3.86E=02 2 2 1.04E 00 8.40E=0]1 1.00E-04
19 KA=8S5M 3611  1,83E=01 4,38F-0%5 1 2 2,53E-01 1.59E=-0! 1,00C«])
20 KA=85 3610 3.53E 03 2.04F=09 1 1 2.51E«01 2.21E=03 1.,00E~11
21 KR=-87 3812 S.2BE=02 1,52E=04 1 1 1.32E 00 7,53E=01 1,00E-{1
22 KA=AQ €13 1.17E=D1 6.86E=05 1 1 34756=01 1e96E 00 1eCOE=11
_23 KRr=-89 14 =032 53E-0 3 s
< 24 RH=-E8 3713 1424E=02 B.67E=06 5 1 2408E 00 6¢B6E=0L 1,30E~04
g2l _25 R8-89 3714 1,07E=02 7.506=04 5 1 0.0 2.40E 00 1.00E=-04
= 26 Sh=89 JBCE S.20E 01 1,54E=07 S 1 S.73E~01 1.36E~04 2.67E=07
= 27 S&=90 810 1.03E 04 T7,79€-10 S JEE = 0 6TE~DT
= 28 SH=G1 JELL A,03E=01 1.99E=05 5 2 6.50E=01 6.95E~01 2.67€=07
d 9 SRe§2 1812 IF= QE=0% . § SF - “ 1€=07
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1 42 TC=104 4320 142SE=02 H,4ecE=04 5 1 0.u 0.0 1.00E=0a
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= o4 TE~132 S223 J.24E 00 2.48E=0€ S5 1 1.00E=01 2.05E=01 1.00E~04
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as [-131 S317 B.0SE 00 9.96E=07 3 2 1.94E=01 2J.81E=0' S.00E-06
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Sector

ENE

ESE

SE

SSE

SSW

WSW

1. s/m’
2. m?

3. 1.88(-10) = 1.88x10™'°

TABLE 1.4
BROWNS FERRY NUCLEAR PLANT LAND SITE BOUNDARY DATA
Elevated Elevated Ground

Distance (m) x/q! p/Q? X/t
1,550 1.88(-10)  9.55(-10) 2.26(~6)
1,400 4.06(-11)  7.71(-10) 1.02(-6)
1,370 3.51(-11) 5.72(-10) 7.93(=7)
1,400 1.65(-11) 4.14(-10) 9.34(-7)
1,570 6.08(-11) 4.73(~10) 8.04(-7)
1,470 2.79(~11) 4.27(-10) £.81(-7)
5,460 9.33(-9) 3.18(-10) 1.11(-7)
2,740 1.82(-9) 5.99(-10) 7.03(-7)
2,380 | _8.43(-10) 5.47(~10) 1.19(~6)
2,410 1.08(-9) 6.61(-10) 1.32(-6)
2,160 4.93(-10) 5.60(~10) 8.50(-7)
3,120 1.87(-9) 3.16(~10) 4.90(-7)
2,350 5.23(-10) 2.82(-10) 8.83(-7)
3,120 2.66(~9) 4.34(-10) 6.16(-7)
3,440 7.97(-9) 9.76(-10) 1.29(-6)
1,620 1.73(-10) 1.09(-9) 2.20(-6)
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Grourd

D/Q*_
5.66(-9)
2.05(-9)
1.65(-9)
3.18(-9)
3.34(-9)
3.39(-9)
3.83(-10)
1.90(-9)
2,51(-9)
2.40(-9)
1.45(-9)
6.11(-10)
1.37(-9)
1.38(-9)
2.84(-9)

4.84(-9)

7 r;'ﬂ.'
mLYE .

y 0
(179



. DOSE FACTORS FOR SUBMERSION IN NOBLE CASES

e

Kr-85a
Kr-85
Kr-87
Kr-88
Kr-89

Xe-131a .

Xe-133a
Xe-133
Xe-135a
Xe-135
Xe-137
Xe-138

Ar-41

TABLE 1.3

ors! prYy? prs’
1.17(+3)  1.21(+3) 1.46(+3)
1.61(+1) 1.69(+1) 1.34(+3)
5.92(+3) 6.05(+3) 9.73(+3)
1.47(+4) 1.50(+4) 2.37(+43)
1.66(+4) 1.59(+4) 1.01(+4)
9.15(+1) 1.53(42) 4.76(+2)
2.51(+2) 3.17 (42) 9.94 (+2)
2.94(+2) 3.46(+2) 3.06(+2)
3.12(+3) 3.30(+3) 7.11(+2)
LB1(43) i.88;+3) 1.85(+3)
1.42(+3) 1.48(+3) 1.22(44)
8.83(+ " 9.00(+3) 4.13(43)
8.84 (+3) 9.76(+3) 2.69(+3)

pra?

3.86(+3)
3.83(+3)
2.01(+4)
5.72(+3)
1.88(+4)
2.18(+3)
2.90(+3)
2.06(+3)
1.45(+3)
4.84(43)

2.50(+4)
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9.25(+3)

5.54(+3)

1. mrec/y per uCi/od.
2. mrad/y per pCi/a’.
3. 1.17(#3) = 1.17x10°%.
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ISTERNAL DOS. FACTCRS - INFANT TEYROID

Radioauclide Inhalation (zre=/3Ci)

Ipgestica (cre=/pCl)
B-3 4.62(-7) 3.08(-7)
c-14 3.79(-6) .';.96 (~6)
cr-51 4.11(-8) 9.20(-9)
Te-132 1.99(-7) 1.52(-5)
1-131 1.06(-2) 1.39(-2)
1-132 1.21(-4) 1.58(~4)
1-133 2.54(-3) 3.31(-3)
1-134 3.18(-5) 4.15¢-5)
1-135 4.97(-4) 6.49(-%)



H-3
MA-24

‘}- 1
¥n-S3
Pn-56
Fe-55
fe-59
Co-58
Co-60
Ki-€63
Kr-65

e
In-69

Br-g4
Br-£5
Rb-£6
Bl
™ srey
Sr-91
Sr-62
Y-%0
Y-91%
Y-91
Y-92
¥-93
Ir-95
2r-97
Kb-95
Fo-59
Te-5%%
Te-101
Ru-103
Ru-105
Ru-106
- Ag-11
Te-1254
Te-127/%
Ye-127
Te-12%4
Te-123
Te-1314
Te-131
Te-132
1-130
I-1n
1-132
1-113
1-132
1-13%
Cs-124
Cs-136
Cs-132
Cs-133
Ba-133
82130
Ba-12)
Ba-142
La-120
La-122
Ce-121
Ce-123
Ce-138
Pr. 133
Pr-143
Nd-18?
K187
Kp-2)9

Table 1.8
¥ TAND LG

(mrea/hr per pCi/n%)

Io;gl Body

0.0

0.0
'o”““
0.0

2.20E-10
§.80£-09
1.0¢-08
0.C
8.20€-09
7.00€-09
1.70€-08
0.0
3. 70“09
1.50£-09
4.00€-09
¢.0
6.40E-11
1.20€-08
0.0
6.30£-10
3.50€-09
1.5GE-08
§.60E-13
7.10€-09
£.00£-09
2.20£.12
J.80E-09
2.40E-710 .
et 1.608-05
§.70£-10
5.00£-09
5.50€-09
S.10E~ 09
1.90¢-
9.60¢ ‘"
2.70C- 9
3.60¢-
4.50¢- 09
1.50¢-09
1.80£-08
3.50€-11
1.10€-12
1.00E-11
7.70E-10
, 7.108-10
¢ B.40£-09
2.20E-09
1.20£-09
1.40£-08
2.80£-09
1.70£-08
3.70€-09
1.60E-08
V,#0E-08
}.20£-08
1.50£-08
4.20£-09
2.10£-08
2.40E-09
2.127-09
4.508-09
7.50£-09
1.50(-03
‘ » SOE-OQ
$.50C-10
2.20L.09
J.20£-10
0.0
2.001-10
Y.00f-09
J.10€-09
9.807.10

- -

e e i e e e e =

TAMINATED C20UN0

1.30¢-08
0.0

9.40£-09
.-m‘o’
2.00£-08
°-°

4.30£-09
1.70E-09
4.60£-09
0.0

9.30e-1
1.40€-08
0.0

7.206-10
4.00£-09
1.80E-08
‘o”t")
8.30E-09
1.00£-08
2.60E-12
4,40£-09
2.70E-11
1.90£-09
7.80t-10
$.80£-09
6.40£-09
6.00£-09
2.20£-09
1.10¢-09
3.00£-09
4,20¢-09
$.10€-09
‘0”5‘09
2.107.08
4.c00e-11
1.30€-12
1.10€-1
9.00¢-10
8.40E-10
9.90£-09
2.60£-06
2-00[‘0’
‘ . 7‘ 5‘08
J.40t-09
2.00£-08
4.50€-09

1.90t-08

1.40c-08
1.40£-08
1.70€-08
».90£-09
2.40€-08
2.70C-09
2.60E-09
4.50£-09
9.00¢-09
1.70C-08
'omt’“
6.200-10
2.50€-09
3.70I~lﬂ
2. m ,o
1.2C1-09
3.60L-09
r.1ev.m
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PLUME TRAVEL DISTANCE (KILOMETERS)

Re'ative Deposition for Ground Level Releases
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2. Lliquid Effluents

2.1 Concentration

2.1.1 RETS Requirement

Specificaticn 3.8.A.1 of the Radiological Effluent Technical Specifi-
cations (RETS) requires that the concentration of radioactive material
released at any time from the site to unrestricted areas (see Figure 2:1.)

“shall be linited :o‘the Maximum Permissible Concentration (MFC, attached as
Appendix I) specified in 10CFR20, Appendix B, Table II, Column 2 for nuclides
other than dissolved or eantrained noble gases. For dissolved or entrained
noble gases, the concen®.ation shall be limited to- 2x10° * uCi/ml total
activity. To ensure compliance, the following approach will be used for
each release.

2.1.2 Prerelease Analvéis

Prior to release a grab sample will be analyzed for the concentration

of each radionuclide.
c= C, (2.1)

where: ‘ i=1
C = total concentration in the liquid effluent, uCi/ml.

C, = concentration of radionuclide i, pCi/ml.

i
;.1.3 MPC-Sum of the Ratios

The sum of the ratios (Rj) for the release will be calculated by the

following relationship.

C C c c
A B 1 o
R- - + . . . P oom— o g + (2.2)
HPCA HPCB ; HPC1 HPCu
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vhere:
c‘ » undiluted effluent concentration of radionuclide 1, as
deternined in Section 2.1.2, uCi/ml.
MPC, = the MPC of radionuclide i, pCi/ml.

R = the sum of the ratios for the release.
For prerelease and post-release analysis each Ci is first assumed
to be unknown and the MPC is then 1x10™7 uCi/ml for each radionuclide i. If the
R calculated is too large for equation 2.3 then the apprﬁpria:e HPCi will
be used for each C,. There is one liquid release point into the discharge

i
canal by one of 3 possible modes.

open - 3 pumps @ 200,060 gpo/punp ======-i

Radwaste
| ===<ee helper - 3 pumps @ 150,000 gpm/pump -—---—+>—Discharge

conduit

~~em-— closed - 50,000 gpm

The following relationship will assure concentrations are within allowable
lizits.

£(R-1) =y £2:3)
where:

f= thg_radwaste flow rate (gallons/minute) before dilution.

R = the sum of the ratios of the release as determined by
Equation 2.2. ' :

F = pinimum dilution flow rate for prerelease analysis.

2.2 Instruzent Setnoints

2.2.1 Serpoint Determination
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The respective alarz/trip setpoints at eiwch release point will be

set such that Equation 2.3 is satisfied. The m'thodology describing the

setpoint determination is contained in Technica'. Instruction 45.

2.2.2 Post-Pelease ‘nalvsis

A post-release analysis will be done using actual release data to
ensure that the linits specified in Section 2.1.1 were not exceeded.

A cozposite list of conceatrations (C,), by isotope, will be used with
the actual ;1quid radwaste (f) and dilutien (F) flow rates (or voluses)
during the.telease. The data will bde substituted into Equation 2.3 to
denonstrate cozpliance wi-h the 1;:1t§ in Section 2.{.1. This data and
setpoints will be recorded i; auditable records by plant personnel.

2.3 Dose

2.3.1 RETS Recuire-ent

Specification 3.8.4.2 of the Radiological Effluent Technical Specifi-
cation (RETS) requires that the dose or dose cocmitrzent to an individual
from radicactive caterials in 1iquid effluents released to unrestricted
areas froz each reactor (see Figure 2.1) shall be limited:

a. During any calendar gquarter to £ 1.5 cre= to the total body and to <5
mrea to any organ, and

b. During any calendar year to < 3 zrex to the total body and to < 10
mren to any organ.

To ensure cozpliance, cusulative dose calculations will be perfor=ed at

least once per month according to the fcllowing methodology.
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2.3.2 Monthly Analysis

Principal radionuclides will be used to conservatively estimate the
ianthly contribution to the cumulative dose. If the projected dose exceeds
the above limits, the methodology in S;ction 2.3.2 will be implemented.

The following radionuclides contribute at least 98 percent of the

total estimated dose based on four years of operational source terms.

Percent of Fish Dose Percent of Ingestion Dose

Total Body GI Tract Total Body Thyroid
B-3 - - 8.5 1.0
Na-24 - - 2.5 o3
Co-60 - . 1.8 .2
Zu-65 5.0 3.9 3.7 A
sr-90 9o - 2.2 3.8
Nb-95 - 67.4 - -
I-131 - .1 1.2 81.1
1-133 - ‘ - - 5.9
Cs-~134 40.4 8.3 20,7 2.4
Cs-136 2.4 3.3 1.7 o2
Cs~137 51.0 14.5 26.1 3.1
99.7 98,0 98.4 98.4

A conservative calculation of the monthly dose will be done according to

;ha following procedure. First, the monthly operating report containing the
release data will be obtained and the activities released of each of the
abo;e 11 radionuclices will be noted. This information will then be used in
the fgllcwing calculations.

2.3.2.1 Water Ingestion

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

following equation.
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0, =2_ Y. (ocFP),, x I, rem (2.11)
_ 3.9 i | '
vhere: i=1 :
Dj = dose for the Jth organ from 1l radionuclides, rem.

J = the organ of interest (thyreoid or total body).
++95 = conservative correction factor, considering only 1l radio-
nuclides.

adult ingestion dose commitment factor for the jth organ

DCP‘j -
¢ from the 1th radionuclide rem/uCi, see attached Table 2.1.
lt = monthly activity ingested of the 1th radionuclide, uCi.
I‘ is described by
: 365 A,V ' B
WU TiTva .
where:

365 = days per year
‘1 = activity released cf ith radionuclide during the month,
+ ped. |
V = average rate of water consumption (730 ml/d ICRP 23, p. 358)
12 = moanths per year

U = rotal cooling tower blowdown during releases, ml.
d = pininum diffuser pipe dilution (5)

The dose equation then becomes

11 .

4, .
Dj - 6310 (DCF)ij x A, wrem (2.13)

i=1
2.3.2.2 Fish Ingestion

The dose to an individual from the consumption of fish may be described

by Equation 2 11 where i is deccribed by
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where:

= radionuclide during the conth,

‘l ® activity released of 1

uCL

) th uCt/e=
81 = fish concentration factor of i ' radicouclide uCiI;l. see

attached Table 2.1.
M = asount of fish eaten sosthly (1.9x10° ga)
. U = total cooling tower blowdown cduring releases, nl.

d ='minicun diffyser pipe dilution (5)
The dose equation then becozes

11

s
Dg = 4x10 A, x B, x DCF, unren (2.15)

v b i i

If these calculated onthly doses exceed linits specified in Secticn 2:3:1,
thea a more accurate and co-plete calculaticn will be done as cescrided ia
Section 2.3.3. An annual check will be.nade to ensure that the coathly
dose estizates account for at least 95 percent of the dose calculated by
the cethod described in Sectiom 2.3.3. If less than 95 percent of the

dose has been estizated, a new list of primcipal isotcpes will be prepared.

2.3.3 Ancual Aaalvsis

A complete analysis utiliziﬁg the total source release will be done
ag least annually (=onthly if necessary). This analysis will replace
previous estizates calculated in Section 2.3.2 and consists of tﬁg
followving approach. The dose to the jth organ from o radionuclides, DJ.

is described by

I, =11 et ' (2.14)
vd
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DJ - D‘j. Ten ' (2.16)
i=1 |
m
- (DCP)1 x 11. rem * {2.11)
i=1
where:
1)1‘1 = dose to the jth organ from the 1th radionuclide, rem.
§ = the organ of interest (bome, CI tract, thyroid, and total
body).
(D(:!')“.1 = adult ingestion dose commitment factor for the jth organ

from the ith radionuclide, rem/uCi, see attached Table 2.1.

I, for water ingestion is described by

i
Ai Vo
- e—— Ci v 2-18
I, == ) , (2.18)
and for fish ingescion I1 is described by
§ow b . aet (2.19)
i vd °’ :
where:
Ai = agetivity released of jth radionuclide during the release

period, uCi.

V = average rate of water consumption (730 ml/d).

number of days during the release period (d).

VU = cooling tower blowdown during the release period, ml.

- th uCi/gm
l1 fish concentration factor of the i radionuclide, pCi/ml

M = anount of fish eaten monthly (1.9x10* gm).
d = pminimum diffuser pipe dilution (5).
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2.4 Operability of Liquid Radwaste Equipment
Specification 3.8.A.5 of the Radiological Effluent Technical Specifi-

cations requires that the liquid radvaste system shall be used to reduce

the radiocactive materials in liquid wastes prior to their discharge when

the projected dose per unit due to liquid efflient releases to unrestricted areas
(see Figure 2.1. ) when averaged over 31 days would exceed 0.06 mrem to

the total body or 0.21 mrem to any organ. The following methodology will

be izplecented to assure compliance.

2.4.1 Release Limit

The liquid radwaste operability limit fs an activity release limit
based upoﬁ.tout years of operational releases excluding tritium. The
curie linit is dependent upon the future operational mix being similar to
past operational mix. The ;égt fesc:ictive pathway is to the GI tract by
ingestion of fish. The individual dose from the operatiomal source terms
vas calculated to be .04 mrem/mo. This dose is a factor of 5 below the
operability limit of 0.21 mrem to any organ. The total activity released
excluding tritiuvm i{s 0.10 curies. The allowable release without exceeding
0.21 mres/mo 1s5 times 0.1 curies, or 0.50 curies/mo excluding tritium.

: Alinit = 0,50 Ci/mo. excluding tritium

The value of 0.50 Ci{/mo will correspond to the limits specified in Section

2.4 1f the mixture of isotopes is similar to the historical mixture.
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Radiolozical Eaviron-enzal Yonitoring - ) .

!ggltorln; Prosra:

Aa eavironzental radiclogical Soaitoring prograz shall be conducted

as descrites i3 Tadles 3.1-1, 3.1-7 and 3.1-3, and in Figures
3.1-1, 3.1-2, 3.1-3, aad 3.1-4 . Results of this
Progran shall be reported i{a accordance vith Technical Specifications

6.7.1.d and 6.7.2.c. =

The atzaspheric anviroa=encal radiological momitoring ptoi:an shall
consist of 11 =3@itoriag staticas “rom which sazples of air partic-
ulates, at=ospheric Tadioicdine, raiawvater, and heavy particly fallout

-

shall te collected.

The terrestrial soaitoriaz ;:agta: shall coasist of the collaction of
milk, soil, ground wacer, drinkicz water, and food crops. In additien,
direct ga=—a radiatioa levels will be czeasured in the vicinity of the

plant.
<

The reservoir sazpling program shall coasist of the collection of

sacples of surface water, sedizent, and fish.

Deviations are permitted froa the requited.:‘zplinz schedule if

specizens are unoS:aiaable due to hazardous conditions, sazple unavail-
adilicy, or to =alfuncrica of sazpling eguip=ent. 1If the latter, every
effort shall be =ude to cozplete corrective action prior to the end of

the next sa=pling period.

Pﬁ ik Ok 'G?Nm.
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3.2

DetecticH Canabilities

Analytical tcchnigucs‘shall be such that the detectiocn

1isted in Table 13.2-1 are achieved.
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TABLE 3.1-1 (Continued)

Exposurc Pathway " Sampling ond Type and Frequency
and/or Sample Sample Locationr Collection Frecquency of Annlysis
1 sample at the next 2 Monthly grab sample Gross beta and gamma ecan monthly.
downstrcam potable surface Composite suartctly for tritium,
water supplics (greater than *3sr, and 'sr.

10 miles downstream) (TRM's
274.9 and 254.3)

1 sample at a control Monthly grab sample
location (TRM 306.0)
~ Sediment TRM 307.5 Semiannually ‘ Camma acan, .’Sr. and *%sr analysee
(Figure 3.1=4) TRM 1393.7 5 semiannually
TRM 288.8 :
TRM 278.0
INGESTION
Milk 1 sample from milk Semimonthly when animals 1341 analysis scmimonthly or monthly
(Figure 3.1-3) producing animals in each ara on pasture,’ Monthly on collection. Gamma scan, ° 3r,
of 1-3 arcas indlcated by when animals are off and "°Sr monthly.
the cow census where doscs pasture.

arc calculated to be
highest. If samples are
not available {rom an arca,
doses to that arca will be
estimated by projecting the
doses from concentrations
detected in milk from other
f scctoras or by sampling vegeta=-

- tion where milk is not avail-

able

I A

6L/12/9
Ly 1% 48

- 1 sample from a control location

#Sample locations are shown in Figures 3.1-1, 3.1-2, 3.1-3, ond 3.1-4,

%9 28eq



Exposure Pathway
and/or Sample

Fish

Food Products

1 sample cach of a commercial
and a game species in
Guntersville Reservoir above
the plant

1 sample cach of a commercial
and a pome specics in Wheeler
Rescervolr ncar the plant

1 sample cach of a commercial
and a game specics in Wilson
Reservolr below the plant

1 sample each of principal
food products grown at
private gardens and/or farms
in the immediate vicinity of
the plant. Seclection of
locatlons to be based on the
land usec census.

1 sample cach of the same
good products grown at
control locations,

TABLE 3.1-1 (Continued)

Semiannually

Annually, at time of harvest.
The types of foodn ava' lable
for sampling wlll vary.
Followlng is a list of typical
foods which may:be available:
cabbage and/or lettuce, corn,
green beans, potatoes, and
tomatoces.

*Sample locations are shown in Figures 3.1-1, 3,1-2, 3,1-3, and J.1-4,

it

‘.f ‘J -

O3y

Gamma scan scmiannually.

Camma ecan on edible portion

€L/12/9
Ly 11 ag
59 a8eg




M-1
1M-2
LM-3
LM-4
M-5
-1
PH-2
PM-3
PM-4
RM-1
RM-2
Farm
Farm
Farm
Farm
Farm
Farm
Farm
Faro

Far=

TABLE 3.1-2
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6/21/79

ATMOSPEERIC AND TZRRESTRIAL MONITORING STATION LOCATIONS

BROWNS FERRY NUCLEAR PLANT

BF

BF

BF

BF

BF

BF (Rogersville, AL}

BF (Athens, AL)

BF (Decatur/Trinity, AL)
BF (Courtland, AL) -

BF (Muscle Shoals, AL)

BF (Lawrenceburg, TN)

T

N (control)
J (control)
C (control)

Ca (control)

Location and Approxizate

Distance and Direction freo= Plant

1.0 mile N
0.9 miles NNE
1.0 wiles NE
1.7 miles NN\W
2.5 miles WSW
13.8 miles NV
10.9 miles NE

8.2 miles SSE

" 10.5 niles WSW

32.0 niles W
40.5 miles NNA
7.0 miles NSQ
4.8 piles N
4.5 ciles ENE
5.8 niles EXE
7.0 niles EXE
27 nmiles W

40 miles XNW
32 miles N

32 piles W
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TABLE 3.1-3 6/21/79

LISTING OF TENNESSEE RIVER SURCACE WATER SUPPLIES TO

BE SAMPLED IN ENVIRONMENTAL MONITORING PROGRAM

Distance from Plant

Supply Source (miles)

Courtland (Champion Paper Co.)? Tennessee River 11.6
(mile 282.6)

Dccaturb Tennessee River 12.0
(mile 306.0)

Wheeler Hydro Plant _ Tennessee River 19.1
(mile 274.9)

Sheffield Tennessee River 39.7

(mile 254.3)

a. First potable water supply downstream of the plant. Sample collected
automatically and analyzed monthly.

b. Decatur is upstream of the Browns Ferry Nuclear fiant.



Table 3.2-1 . | ' -

1 DETECTION CAPABILITIFS FOR FNVIROMMENTAL SAMPLE ANALYSTS
e A, Specific Analysen
= NOMINAL 1OVYR LIMIT OF DETECTION (L1D)#
‘ ' ish, ’
« Alr Vegatstion Sojl and clan [lesh, Toods, saat,
Particulates Charcosl Tallout VWater and grain Sed imont plankton, Clem ahalla poultry, Nk
Q pCifa’ pCifa’ wCi/ka' pC1/L pCilg, dry pCifg, dry  pCifg, dry pCLR, dey pCi/¥gm, wet pCi/}
Total & . .01 : 3.3
Cross 2 0.00% . 0.0% 2.0 0.0% 0.3 0.1 0. R
Cross 8 0.01 . 2.) 0.20 0.70 0.1 0.7 - 23
' 0
Wece M i " 0.3
’::Fﬁi’ *'se 0.008 10 0.23 1.3 0.3 5.0 " »
) 0.001 : 2 0.0% 0.) 0.1 1.0 B 2
BEr ey ’ 5
-
P B, Camma Annlyses .
NOMINAL LOWER LIMIT OF DETECTION (LLD)
Alr Vater Vegetation Soll and + Clas flesh Foods, tomatees Heat and
perticulatas and milk and grain * sed iment Fish and plankton Clam shells potatoes, etc.) poultry
pCi/n’ i pCileg, dry pCt/p, dvy  pCilp, dey _pCllp, dry pCi/y, dry _pCi/¥gm, wet pCLl/kgm, wet
Nals Ce(Li)®®  Wal Ge(L1)  Nal Ce(lt) Mal Ce(li) Nal Ge(ii) Nal Ge(l1) Nal Ce(Lt)  Kat Ce(ll) Hal Ce(Ll)
$Nleltng, 0.0} '8 0.5% 0.3% 0.35 0.5 " %0
$$5Ce 0.02 1 a.n .06 0.06 0.15 c.06 n 40
Sier 0.07 0.0} 60 4k 1.10 0.4 0.60 0.10 0.60 0.10 0.56 0.60 0.10 60 &4 200 %0
E b - 0.01 0.0 15 s 0.5 0,09 ©0.20 0.02 0.20 0.02 0.07 0.20 0.02 13 5 30 20
$0Bettng, 0. 04 40 0.6% 0.45 0.4% 0.4%5 40 150
04, 0.0) 40 0.51 0.11 0.11 0.74 0.11 40 90
$4%cs 0.01 0.02 10 26 0.20 0.3} 0.12 0.08 0.12 0.08 0.48 0.12 o0.08 10 26 40 50
¥oice 0.01 0.01 10 5 0.20 0.06 ©.12 0.02 0,12 0.02 0.08 0.12 0,02 10 3 0 - is
Yir¢-8%  0.01 10 0.20 0.12 0.12 012 10 40
bt s . 0.01 10 0.11 0.0) 0.0) 0.1% 0.0) 10 20
i 0.01 S 0.0% 0.01 0.01 0.0? 0.01 - » S 13
Yo 0.02 0.01 15 5 0.2) 0.05 0.20 0.01 0.20 0.01 0.07 0.20 0.01 13 s 5 .18
iin €.02 0.01 10 5 0.20 0.05 C.15 ©0.00  0.15 0.0l 0.08 0.1% 0.01 10 5 0 13
32 0.02 0.0l 15 9 0.25 0.11 0.2 0.02 0.2) 0.02 0.1?7 0.2) 0.02 i B 10 10
(ot $ico 0.01 0.0L 10 5 2.17 0.06 0.11 0.01 0.11 o0.01 0.08 0.11 0.01 10 S 30 13
- .oy 0.10 150 2.3%0 0.90 0.90 0.90 150 400
3 *ips-la  0.02 “ 13 0.68 0.13 0.13% > 0.1% 13 50
124, 0.02 25 0.34 0.07 0.0 0.30 0.0 13 50
150 0 0.02 0.0 0.10 0.02 b} 18

.01 7 c.08

6L/12/9
Ly 11 a9
g9 @8eq
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r TABLE 3.2-1 (Continued)

LE NOTATIONS

The NaI(Tl) LLD values are calculated by the cethod developed by Pasternmak
and Harley as described in HASL-300 and Nucl. Instr. Methods, 533-40 (1971).
These LLD values are expected to vary depending on the activities of the com-
ponents in the samples. These figures do not represent the LLD values
achievable on a given sample. Water is counted im a 3.5-L Marimelli beaker.
Vegetation, fish, soil, and sedizent are counted in a l-pint container as

dry weight. The average dry weight is 120 gra=s for vegetation and 400-500
grams for soil sedizent and fish. Meat and poultry are counted in a l-pint
container as dry weight, then corrected to wet weight using an average
moisture content of 70%. Average dry weight is 250 grams. Air particulates
are counted in a well crystal. The counting system consists of a mulci-
channel analyzer and either a 4" x 5" well NaI(Tl) crystal. The counting
time is 4000 seconds. All calculations are performed by the least-squares
computer program ALPHA-M. The assumption is made that the samples are
analyzed within one week of the collaction date.

The Ge(Li) LLD values are calculated by the methods developed by Pasternak
and Harley as described in HASL-300. These LLD values are expected to vary
depending or the activities of the cosponeats in the samples. These figures
do not represent the LLD values achievable on given samples. Water is
counted in either a 0.5-L or 3.5-L Marinelli beaker. Solid sarples such
as soil, sediment, and clam shells are couanted in a 0.5-L Marinelli beaker
as dry weight. The average dry weight is 400-500 grams. Air filters and
very small volume samples are counted in petrie dishes centered in the
detector endcap. The counting systea consists of a ND=4420 multichannel
analyzer and either a 8%, 147, or 187 Ge(Li) detector. The counting time
is normally 8 hours. All spectral analysis is performed using the soft-
water provided with the ND-4420. The assumption is made that all samples

are analyzed within one week of the collection date.
%

All LLD values for isotopic separations are calculated by the method developed

" by Pasternak and Harley as described in HASL-300. Factors such as sample size,

decay times, chemical yield, and counting efficiency may vary for a given
sanple; these variations may change the LLD value for the given sample. The
assumption is made that all sasples are analyzed within one week of the
collection date.

The LLD i{s the smallest concentration of radiocactive material in a sample
that will be detected with 95% probability with 5% probability of fasely
concluding that a blank observation represents a "real" signal.
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TABLE 5.2-1 (éon:inued)

TABLE XOTATION

For a particular measurezeat systes (which may iaclude radiochemical
separation): :

4.66 Sy

LD » Fve7.2z- y'exp( YYS)

wvhere

LLD is the lower limit of deteccxon as defined above (as pCi per
unit mass or voluze)

is the standard deviation of the background counting rate or of
tge counting rate of a dblank sazple as appropriate (as counts per
minute)

E is.:he counting efficiency (as counts per transformation)

V is the sazple size (inAuni:s af ;ass or volu;e)

2.22 is the nusber of transformatioa per minute per picocurie
Y is the fractional radiochemical yield (when applicable)

A is the radicactive decay constant for the particular radionuclide

At {s the elapsed tize between sazple collection (or end of the
sample collection period) and tize of counting

The value of s, used in the calculation of the LLD for a detection systenm
shall be based on the actual observed variance of the background counting
rate or of the counting rate of the blank saaples (as appropriate) rather
than on an uaverified theoretically predicted variance.
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Figure 6/21/79
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AN 28F
gunenuwns

6’\!.55!!

FAYETTEVILLE £

OM-1aF
wiLsSCN wHIELER o

2 can gime ,(E:‘EQS‘XL'
ncncnc-’_ £ \ './9/

'f

FFEL D, St wLSELE
.gff’;>s~oaus

ATHENS
PM-25F

|
BRONNS FERRY ’{;“U"YSV“-LE
v J R F)
;) AM-I8F LEISHATON NUCLEAR PL T [

TUSCLM3A ” .
comruna‘é
Prr-48F
OECATUR
\my
0 ML
Srsseuvae ‘

GUNTOSSVLLE

MARTSELLE °y
[+ ~
29 MileS )/
é‘”‘“‘"‘
43 MILES
O~ EnviacyvENTaL MONITOMNG STATIOM
NOTE T FOLLCWING SanPLES ARE COLLECTED
PRONM £aCM STATION
AR PARTICULATES RAINWATCR
RADIQICTINE SO po— ("
WE VY PARTICLE FaLLOuT VECETATION




¥ F})“,, L W Page 72

BF TI 47

LOCAL MONITORING STATIONE'”

BROWNS FERRY NUCLEAR PLANT
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LOCAL MONITORING STATIONS
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Browns Ferry Nuclear Plant 6/21/79

RESERVOIR MONITORING NETWORK

Elk River

WHEZELER DAM
mile 274.80

—~mile 277.98

Rogersville

mile 2825 mile 28175 Athens
/ O
\\\\\ C::j’//:Tﬁfe 2852-- .

| /-s.'r-'. NUCLEAR PLANT
m
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Poper GO, ' / =
mile 22878

mile 293.50—/

Courtland
mile 28370
O l
Decctur ‘
mile 30752 /
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' - Appendix I

This appendix contains 10CFR20, Appendix B. The values in this appendix

are the maxizum permissible concentraticns (MPC) {im air and water above

.

patural back;:ound;
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PART 20 - STANDARDS FOR PROTECTION AGAINST RADIATION
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