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A. Equations and assu=ptions for calculating doses froo noble gases
are as follows:

Ass.cptions

1. Doses to be calculated are total body and skin.

2. Exposure pathway is submersion within a cioud of noble gases.

3. Koble gas radionuclide mix is based on the design objective
source ter= given in Table 1.1.

4. Basic radionuclide data at~ ivea ia Tadble 1.2.

S. All releases are treat . as groumc-level.

6. Meteorologizal data are expressed as a joint-frequesmcy distribu-
tica of wind speed, wind directicz, and at=ospheric stability for
the period Jznuary .972 to Dece=der 1975 (lable 1.3).

7. Raw meteorological data consist of wicd speed and direction
measure—ents at 10= aud tecperature ceasure—ents at 22 and 46om.

8. Dose is to be evaluated at the offsite exposure point where
paxioum concentrations are expected to exist.

9. Potential caxi-un-exposure PO0iZts (Table 1.4) consicerad are the
nearest site bouncdary points in ezck sector.

10. A seni-infinite cloud model is usecd.

11. o credit is taken for shielding bdr resicecce.

12. Pluze depletion and radiocactive cecay are considered.

13. Building wake effects on efflueant dis;ersica are considered.

14. A sector-average dispersion equaticz is used.

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



Suzber Range (=/s) Midpoint (=/s)
1 <0.3 .13
2 0.3-0.6 0.45
3 0..-1.5 1.10
4 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 6.91
9 >10.9 13.00

16. The stability classes that will be used are the standard A
through G classifications. The stability classes 1-7 will
correspond to A=1l, B3=2, . . ., G=7.

17. Terrain effects are not considered.

Equations

To calculzte the dose for any one of the 16 potential maximm-exposure
points, the following equations are used.

For deter=ining the air concentration of any radicnuclide:

9 7
e (%} 1/2
i

iy fx 4 ° ex> (-\i & (1.1)
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where

R air concautraticn of radionuclide i, uCi/=’.

fjk = joint relative freque-cy of oczurrence of winds in windspeed

¢ ss j, stability class k, blowing toward this exposure

point, expressed as a fraction.



Q1 = average release rate of radionuclide i, uCi/s.
p = fraction of radionuclide remaining in plume, Figure 1.1.

zzk = vertical dispersion coefficient for stability class k which

includes a building wake adjustment, sz o (ozkz + cA/ﬂ) v/ A

where °zk is the vertical dispersion coefficient for stability
class k (m), ¢ is a ouilding shape factor (¢ = 0.5), and A is
the minimum building cross-sectional area ( 1800 a?), o.

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

x = downwind distance, a.

n = number of cectors, 16.

Xi = radiocactive decay coefficient of radionuclide i, s .

27x/n = sector width at point ¢i interest, a@.

For determining the total body dose rate

n_ = X, DFB

B (1.2)

i

where i

k=
"

B total body dose rate, mrem/y.

Xy = air concentration of radionuclide i, uCi/m’.

DFB total body dose factor due to gamma radiation, mres/y
per uCi/m® (Table 1.5).

For determining the skin dose rate

D_= Xy (DFS1 + 1.11 DF711 {1.3)



wvhere .

D = skin dose rate, mrem/y.

Xy = air concentration of radionuclide 1, uci/m’.

DFS. = skin dose factor due to beta radiation, mrem/y per

uCi/m® (Table 1.5).

1.11 = the av:rage ratio of tissue to air energy absorption
coefficients, mrem/mrad. '

DFYt = gamma-to-air dose factor for radionuclide i, mrad/y per

pCi/m® (Table i.5).

Equations and assumptions for calculating doses from radioiodines

and particulates are as follows:

Assumptions

1.

Dose is to be calculated for the critical organ, thyroid, and

the critical age group, infant.

Exposure pathways from iodires and particulates are milk inges-
tion, ground contaminationm, and inhalation.

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

Basic radionuclide data are given in Table 1.2.

All releases are treated as ground-lovel.

Meteorological data are expressed as joint-frequency distributions
(JFD's) of wind speed, wind direction, and atmospheric stability
for the period January 1972 to December 1975 (Table 1.3).

Raw meteorological dats ‘or ground-level releases consist of wind
speed and direction measurements at 10m and temperature measure-

ments at Sm and 46m.
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Dose is to be evaluated at the potential offsite exposure point

vhere maximum concentrations are expected to exist.

9. Real cow locations are not considered.

10. Potential maximum exposure points (Table 1.4) considered are
the nearest site boundary po'nts in each sector.

11. Terrain effects are not considered.

12. Building wake effects on ef 'luent dispersion are considered.

13. Plume depletion and radiocactive decay are considered for air-
concentration calculations.

14. Radioactive decay is considered for ground-concentrat: on
calculaticas.

15. Deposition is calculated based on the curves given in Figure 1.2.

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

17. No credit is taken for shielding by residence.

Equations

To calculate the dose for any one of the pc ential maximum-exposure

points, the following equations are used.

1. 1iInhalation

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

the Noble Gas Section, 1.1.1.A.

For determining the thyroid dose rate:

Drat

- 6 1.4
1x10 Xy DFI, BR (1.4)



vhere:

Drgx

X

Dl"l1

= thyroid dose rate due to ichalatien, mrem/y.
= air concentration of radionuclide i, uCi/m’.

= {nfant inhalation dose factor, mrem/pCi (Table 1.7).

BR = infant breathing rate, 2400 m3/y.

1x10*

= pCi/uCi cooversion factor.

2. Ground Contamination

For determining the ground concentration of any nuclide:

7
G, = 3.15x10 U R feexp -0 )] (1.5)
(2mx/n) Xi

wvhere

2-x/o =

Se=t

ground concentration of radionuclide 1, uci/m’.

stability class.

joint relative frequency of occurrence of winds in stability
class k blowing toward this exposure point, expressed as a
fraction.

average release rate of radio.uclide i, uCi/s.
relative deposition rate, m ' (Figure 1.2).

downwind distance, m.

number of sectors, 16.

sector width at point of interest, m.

radioactive decay coefficient of radionuclide i, y-‘.

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

s/y conversion factor.

i ﬁ 9P



For determining the thyro‘d dose rate from ground contamination:

D... = (8,760)(1x10%) G, DFG (1.6)

THG i

where: i

o
]

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

G, = ground concentration of radionuclide i, uci/m?.

o
a

dose factor for standing on contaminated ground, arem/h

per pCi/m? (Table 1.8).

w0
-
-~
[
o
o

occupation time, h/y.

2

pCi/uCi conversion factor.

3. Milk Ingestion

For determining the concentration of any nuclide (except

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

7
£, QPR | exp ep Be)) 4 (1.7)
CVi = 3,600 (27x/n) Y A
v Ei
k=1 N
B, [1-exp (-4, t,)]
P Ai
where:

CV, = concentration of radionuclide i in and on vegetationm,
uCi/kg.
k = stabilicy class.
fk = frequency of this stability class and wind direction
combination, expressed as a fraction.

Q‘ = average release rate of radionuclide 1, ucCi/s.




DR = relative deposition rate, m ° (Figure 1.2).
x ~ downwind distance, m.
n = number of sectors, 16.
2mx/n = gsector width at point of interest, m.
r = fraction of deposited activity retained on vegetation
(1.0 for iodines, 0.2 for particulates).

AEi = effective removal rate constant, in - Ai + lw, where Xi
is the radioactive decay coefficient, h'!, and XH is a
measure of physical loss by weathering (\v = ,0021 K™ %),

t = period over which deposition occurs, 720 h.
Y = agricultural yield, 0.7 kg/m®.
B, = transfer factor from soil to vegetation of radionuclide
i (Tavle 1.9).
A, = radiocactive decay coefficient of radionuclide {, % %
tb = time for buildup of radionuclides on the ground, 3.07x10°
h (35y).
P = effective surface density of soil, 240 kg/mz.
3,600 = s/h conversion factor.
For determining thé concentration of C-14 in vegetation:
CVy, = 1x10° x,, (0.11/0.16) (1.8)

where

Cvlk = concentration of C-14 in vegetation, uCi/kg.

Xy, = air concentration of C-14, uCi/m?.
0.11 = fraction of total piant mass that is natural carbon.
0.16 = concentration of natural carbon in the atmcephere,
g/m.
1x10® = g/kg conversion factor.
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For determining the concentration of H-3 in vegetation:
3
CVT = 1x10 Xg (0.75) (0.5/H) (1.9)
where
CV_ = concentration of H-3 in vegetation, wCi/kg.

X = air concentration of H-3, Ci/m’.

0.75

fraction of total plant mass that is water.
0.5 = ratio of tritium concentratiocn in plant water t; tritium )
&oncentration in atmospheric water.
b = abscolute humidity of the atmosphere, g/m’.
1x10? = g/kg conversion factor.
For determining the concentration of any nuclide in cow's milk:

CM, = CV FHi Qg exp (=2 ) (1.10)

§ A T
where
Qf, = concentration of radionuclide i (including C-14 and H-3)
in cow's milk, uCi/l.
CV, = concentration of radionuclide i in and on vegetation,
pCi/kg.
FM, = transfer factor from feed to milk for radionuclide i, d/1(Table 1.6).
Qf = anount of feed consumed by the cow per day, kg/d.
A = radioactive decay coefficient of radionuclide i, d '.
tf = transport time of activity from feed to milk to receptor,
2 days.

For determining the thyroid dose rate from ingestion of cow's milk:

6 -
&nn" 1x10 CM1 DFINGi UM (1.11)
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wvhere
Doy = thyroid dose ratz due to milk ingestion, mrem/y.
CH1 = concentration of radionuclide i1 in cow's milk, LCi/l.

DI’IRCt = {nfant ingestion dose factor, mrem/rCi (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 froo iodines and
particulates:

+ D (1.12)

Drg * Prg1 * Pruc * Prmv

TH

where

o
"

TH tctal thyroid dose rate, nren/y.

A=
]

thyroid dose rate due to inhalation, mrez/y.

(=]
"

thy-oid dose rate due to ground contazination, mrez/yv.

o
)

T thyroid dose rate due to milk ingestion, crea/y.
The maximum tlyroid dose rate calculated in this step will be used in
step 2.
Step 2
The dose rate linits of interest (10CFR20) are
Total body = 500 mrem/y
Skin = 3,000 nrea/y
Maximum Organ = 1,500 cren/y
Dividing the above limits by the appropriate dose calculated in step 1
yields a useful ratio.

Dose limit
Dose step 1



This ratio, R, represents how far above or below the guidelines 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. Step
1 is redcoe using the adjusted source terms to ensure that this is the
case. Appropriate release rate limits in yCi/s for eacn nuclide and re_ease
point will be provided to plant personnel for use in establishing monitor

setpoints using plant instruction(s).

1.2 Monthly Dose Calculations

Dose calculations will be perfor—ed —onthly to determine compliance
with specifications 3.11.2.2 and 3.77.2.3. These specifications require
that the dose rate .. unrestricted a.eas due to gaseous effluects froz

each reactor at the site shall be limited to the following values:

For noble gases,
1. During any calendar quarter, 5 =rad to air for gamms radiatiom
and 10 arad to air for veta radiation.
2. During any calendar year, lU crad to air for garma radiation
and 20 nrad to air for beta radiaticn.
For iodines and particulates,
1. During any calendar quarter, 7.5 crem to any organ.
2. During any calendar year, 15 —rex to amy organ.
This section of the ODCM{ describes the =ethodology that will be used
to perform these =onthly calculations.
Deses will first be calculated by a si=plified conservaiive approach

(step 1). 1If these exceed the specificatinn limits, a more realistic

3¢,
%

calculat‘on will be performed (step 2).

———————— — ———
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1.2.1 XNoble GCases
Step 1
Doses will be calculated using the methodolegy described in this
step. 1f any linits are exceeded, step 2 will be perfor=ed.
Equations and assuzptions fo; calculating doses from releases of
noble gases are as follows:

Assuzpticas

1. Doses to be calculated are ga—a and beta air doses.

2. The highest annual-average +/Q based on licensing ceteorclogy for
ground-level releases for any offsite location will be used.

3. No credit is taken for radioactive decay.

4. For ga——a doses, releases of Xe-133, Ar-41, and RKr-88 are considered.

5. For beta doses, releases of Xe-133, Kr-85, and Ar-:1 are considzred.

6. Dose factors are calculated usinz data froa TVA's nuclide library.

7. The nuclides considered are expected tc contribute at least 92 percent
of the total dose. However, the calculations extrzpolate doses
assu—ing ths~ only 30 perceat of to.al dose was contributed.

8. A sezi-infinite cloud oodel is used.

9. Building wake effects on effluent dispersicn are considered.

Equaticns

For detercining the ga——a dose to air:
- S%%%l A o, PP (1.13)

Y i i

/

! A
i

vhere:
DY = pga=~3 dose to air, c—rad.
5 _7 -
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x/Q = highest annual-average relative concentration, 5.13x10 °
s/n’
0.9 = fraction of total gamma dose expectel to be contributed
by these nuclides (aciually 0.92).
Q1 = monthly release of radionuclide i, Ci.
Dﬁi 2 gamma-to-air dose factor for radionuclide i, mrad/s per

ci/m® (Table 1.5).

This equation then reduces to

DY = 5.70x10 Qi DFYi (1.14)
i

For determining the beta dose tc zir:

. X/
DB 0.9 Q1 DFSi 1.13)
.

where:
D8 = beta dose to air, mrad.

%x/Q = highest annual-average relative concentration, 5.13x10°
s/%.

0.9 = fraction of total beta dose expected to be contributed by
these nuclides (ac.ually 0.94).

Q1 = monthly release of radicnuclide i, Ci.

DFB1 = beta-to-air dose factor for radionuclide i, mrad/s per

Ci/m (Table 1.5).

This equation then reduces to:
-

D, = 5.70x10" ° Q, DF8

8 (1.16)

i

3€7 ;?‘;M’
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Step 2

This methodology is to be used {f the calculaticas in Step 1

yield doses that exceed applicable limits.

Equations and assumptions for calculating doses to air from

releases of noble gases are as follows:

Assumptions

1. Doses to be calculated are ga—a and beta air doses.

2. Dose is to be evaluated at the nearest site boundary poiat in each
sector.

3. Historical onsite cetecrological data for the appropriate zonths
from the period 1972-1975 will be used.

4. All measured radionuclide releases are considered.

5. A semi-infinite cloud —odel is used.

6. Radioactive decay is coasidared.

7. Building wake effects on effluent dispersican are considered.

8. Dose factors are calculated using data from TVA's radionuclide library.

Equations

Equations for calculating air conceatratica, i, is the saze as in

Section 1.1.1, step 1, part A. Air concentraticas are calculated for the

site boundary in each seccor.

For determining the ga——a dose to air

- \ v 2

I.)“_‘n tn \ xni DF i (1.24)
i

where:

DYn = garma dose to air for sector n, mrad.

e/ =
N
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xni = air concentration of radionuclide 1 %n sector n, Ci/-’.
vat = gamma-to-air dose fact ¢ for radionuclide i, mrad/s per
Ci/m (Table 1.5).
" time period considered (1 month, but number of s/mo is
variable), s.

For determining the beta dose to air:
Dgg = tp Xyq DF8, (1.25)
DBn = Leta dose to air for sector n, mrad.
xn1 = air concentration of radionuclide i in sector n, ci/m’.
DFB1 e beta to air dose factor for radiocnuclide i, mrad/s per
ci/m’.
t = time period considered (number of seconds in this month),
s.
The se. tor having the highest total dose is then used to check
compliance with specification 3.11.2.2.

1.2.2 1Iodines and Particulates

Step 1

Doses will be calculated using the methodology described in this
step. If any limits are exceeded, step 2 will be performed.
Equations and assumptions for calculating doses from releases of
iodines and particulates are as follows:
Assumptions
1. Dose is to be calculated for the critical organ, thyroid, and the

critical age group, infant.

2. Exposure pathway considered is milk ingestion. am’?
-
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3. The highest annual-average D/Q based on licensing meteorology for
grovnd-level releases for any real cow locatica will be used for
I-131 doses.

4. The highest annual-average x/Q based on licensing peteorology for
ground-level releases for any cow location will be used for C-14
doses.

S. No credit is taken for radicactive decay. '

6. Releases of I-131 and C-14 are consicdered.

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

8. Releases of C-14 are based on the design source term.

9. The cow is assu—ed to graze on pasture grass for the whole year.

Equations

For determining the thyroid dose fro= =ilk ingestion of I-131:

Q,4, DFyq; D/Q

DT 41 * —3.15x107

(1.26)

whera:
DTK131 = thyroid dose frozm I-131, aren.

0131 = ponthly release of I-131, Ci.

DF131 I-131 nilk iagestion cose factor to infamt, zrec/y per

Ci/m*-s.

D/Q = relative deposition rate, = -.
3.15x107 = s/y.

For determining che thyroid dose fro= =ilk ingestion of C-14:
Q, PEy, X/Q

DTH,, * —315x107
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wvhere:
DT!I‘ = thyroid dose from C-14, mrem.
le = monthly release of C-14, Ci.
D'lﬁ = C-14 milk ingestion dose factor, mrem/y per ci/m’.
x/Q = relative dispersion factor, 1.13x10"° s/a’.

3.15x107 = s/y.

For determining che total thyroid dose: ) .
D"d DTH
- 131 + 14 (1-28)
DTH 09
where:
DTH = thyroid dose, mrem.

3

131 thyroid dose t _a release of I-131, mrem.

DTH16 thyroid dose from release of C-14, mrem.
0.9

fraction of total thyroid dose expected to be contributed
by these radionuclides (actually 0.96).
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 cethodology in Section 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

grazing i{nformation.

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

compliance with specification 3.11.2.3.
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1.3 Caseous Radwaste Treatment System Operation

The gaseous radwaste treatment system (GRTS) described below shall

be maintained and operated to keep releases ALARA.

1.3.1 System Description

A flow diagram for the GRTS is given in F'.gure l.,. The system

consists of two waste-gas compressor packages, nine gas decay tanls, and

*he associated piping, valve- and instrumentation. Caseous wasies are

received from the following: degassing of the reactor coolant znd purging

of the volume control tank prior to a cold shutdown, displacing of cover

gases caused by liquid accumulation in the tanks connected to the vent

header, and boron recycle process operation.

1.3.2 Dose Calculations

Doses will be calculated monthly using the methodclogy described in

Section 1.2.

as designed.

These doses wil' be used to ensure that the CRTS is operating



TABLE 1.1

’ 2 - - v
EXPECTED ANSUAL ROUTINE RELEASES FRC! ONE UNIT AT SEQUOYAH NUCLEAR PLANT ([ Co’/:.’r)

AUXILIARY CONTATYMENT TURBINE EUILDING
BUCLIDZ BUILDING VENT VENT ' VENT
Kr-83a 4.4(-1) 3.3(-1) ' 3.0(-1)
Kr-85a 2.2(0) 2.3(0; 1.5(0)
Kr 85 2.0(0) 5.1(2) ' 1.2(0)
Kr 87 1.2(0) 8.1(-1) 8.2(-1)
Kr 88 4.0(0) 3.6(0) 2.7(0)
Kr 89 2.8(~2) 8.3(-3) 6.4(=2)
Xe-131n 1./¢0) 2.6(1) 1.1(0)
Xe=133a 3.7(0) 1.6(1) . 2.4(0)
Xe-133 2.9(2) 2.4(3) - 1.8(2) -
Xe=135a 1.8(-1) 7.8(-2) 2.0¢-1)
Xe=135 6.8(0) 9.9(0) 4.4(0)
Xe-137 5.6(=2) 1.8(=2) 1.2(~1)
Xe-138 5.9(-1) 2.4(~1) © 6.2(~1)
Br-383 8.0(-4) - 1.5(=5) 9.5(~5)
Br-84 3.5(=4) 4.9(-6) 1.7(-5)
Br-85 1.2(-5) 1.3(-7) 2.4(-7)
1-130 3.6(-4) . 4.3(=5) © 6.9(-5)
1-131 4.5(=2) 1.2(-2) 9.2(-3)
I-132 1.7(~-2) : 3.7(-4) 2.6(=3)
I-133 6.5(=2) . 3.4(-3) © 1.4(-2)
1-134 7.1(-3) 1.1(=4) 5.0(=4)
I-135 3.3(-2). " 9.0(~4) 5.4(-3)
Rb-36 1.9(-9) 2.1(~-8) 2.4(-7)
Ro-88 1.6(=2) 2.1(-2) 1.0(-4)
Cs-134 5.5(-7) 1.1(-5) 6.4(-5)
Cs-136 2.9(-7) 2.6(=6) 3.6(-5)
Cs=137 4.0(-7) 7.8(-6) 5.3(-5)
Cr-51 2.0(-8) 2.6(-7) 3.6(-7)
¥n-54 - 1.6(=8) %.1(-7) 4.5(-7)
Fe-59 2.1(-8) L2(-7) C 5. (-7)
Co-58 5.3(-9) 8.8(-8) < 9.0(-6)
Co-60 1.6(-8) 3.1(-7) 2.7(-7)
Sr-89 7.6(=9) 1.2(-7) 1.6(-7)
$t-93 2.2(-10) 4.3(-9) 8.4(-9)
Sr-91 1.5(-8) 1.2(-8) 8.9(-3)
Y-92 3.8(-10) 4.7(-9) 8.2(~9)
Y=-91 9.1(-9) 7.4(-9) 4.1(-8)
Y-91 4.4(-8) 7.0(-7) 1.9(-6)
Y-93 3.0(-9) 2.4(-9) 3.6(-8)
Zr-95 5 1.3(-9) 2.1(-8) 8.4(-8)
Nb=95 1.1(-9) 2.2(-8) 8.4(-8)
¥o=3 1.0(=5) 3.0(-5) 1.4(-4)

. Te=99a 8.9(-6) 2.8(-5) 1.0(-4)
Ru-103 9.8(-10) 1.4(-8) 4.2(-8)
Ru=1Ch 2.2(-10) 4.1(-9) 8.4(-9)
Rh=103a 1.1(-9) 1.4(-8) 2.8(-8)
Rh=106 2.2(-10) 4.1(-9) 2.7(-7)
Te=-125a 6.3(-10) 1.0(=3) 1.3(-8)
Te-127n 6.1(-9) 1.1(-7) K . 2.1(-7)
Te-127 2.0(-8) 1 - '

«2(-7) (ﬁ ‘ 3(-7) >



TABLE 1.1 (CONTINUED)

AUXILIARY CONTAIIMENT TURBIYE BUILDING

NUCLIDE BUILDING VENT VENT VENT
Te-12%n 3.1(-8) 4.3(=7) ! 1.3(-6)
Te-129 3.6(-8) 2.8(=7) 8.3(-7)
Te=131n 5.6(~8) 9.1(-8) 2.0(-6)
Te-131 2.2(-8) 2.0(-8) 2.7(-7)
Te~132 6.0(-7) - 2.C(-6) 2.1(-5)
Ba=137m 3.8(-7) 7.3(-6) 1.5(-5)
Ba-140 4.8(-9) 4.4(-8) 2.1(-7)
La-140 3.4(~9) 4.6(-8) 1.4(-7)
Ce-141 1.5(-9) 2.1(-8) 8.4(-8) -
Ce-143 9.0(-10) 1.6(-9) 2.C(-8)
Ce-144 7.2(-10) 1.4(-8) 4.2(-8°
Pr-143 1.1(-9) 1.1(-86) 4.2(-3)
Pr-144 7.7(~10) 1.4(-6) 2.8(-8)
Np~-239 2.7(-8) 7.0(-8) 1.2(-6)
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TABLE 1.4

SEQUOYAH NUCLEAR LANT LAND SITE BOUNDARY DATA‘

Sector Distance (m) x/9 D/Q
N 950 5.13(-6) 1.29(-8)
NNE 2,260 1.94(-6) 5.28(-9)
NE 1,910 2.33(-6) 6.33(~-2)
ENE 1,680 1.12(-6) 2.64(-9)
E 1,570 7.11(=7) 1.46(-9)
ESE 1,460 7.92(~7) 1.58(-%,
SE 1,460 9.17(~-7) 2.'1(~9)
SSE 1,550 1.34(-6) 3.23(-9)
S 1,570 2.37(-6) 4.18(-9)
SSW 1,840 4.51(-6) 9.26(-9)
SW 2,470 1.38(-6) 2.63(-9)
WSW 9190 2.93(-6) 3.86(-9)
W 670 3.63(-6) 3.74(-9)
wiNd 660 2.49(-6) 2.44(-9)
NW 660 2.85(~6) 3.67(-9)
NNW 730 3.96(-6) 6.59(-%)

1. All release points treated as ground level.

2. s/o’.

i a=?.



Kr-85m
Kr-85
Kr-87
Kr-88
Kr-89
Xe-131lm
Xe-133m
Xe-133
Xe~-135m
Xe~135
Xe-137
Xe-138

Ar-41

DOSE _FACTORS FOR SUBMERSION IN NOBLE GASES

TABLE 1.5

_ors! oy’ prs’! DF2?

1.17(+3)7  1.21(43) 1.46(+3) 3.86(+3)
1.61(+1) 1.69(+1) 1.34(+3) 3.83(+3)
5.92(+#3)  6.05(+3)  9.73(+#3)  2.01(+4)
1.47(+4) 1.50(+4) 2.37(+43) 5.72(+3)
1.66 (+4) 1.59(+4) 1.01 (+4) 1.88(+4)
9.15(+1) 1.53(+2) 4.76(+2) 2.18(+3)
2.51(+2) 3.17(+2) 9.94 (+2) 2.90(+3)
2.94(+2) 1.46(+2) 3.06(+2) 2.06(+3)
3.12(+3) 3.30(+3) 7.11(+2) 1.45(+3)
1.81(+3) 1.88(+3) 1.86(+3) 4.84(+3)
1.42(+3) 1.48(+3) 1.22(+4) 2.50(+4)
8.83(+3) 9.00(+3) 4.13(+3) 9.25(+3)
8.84 (+3) 9.76(+3) 2.69(+3) 5.34 (+3)

1. wmrem/y per uCi/m3.
2. wmrad/y per uCi/e’.
3. 1.17(#3) = 1.17x10°.
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STASLE ELEMENT TRANSFER DATA

L F o, (Cow)
Veg/S0i! Milk t
4.8€ 00 1.0€-02
$.5¢ 00 1.2e-02
5.2€-02 4.0E-02
1.1€ 00 2.5€-02
Z.5€-04 2.2€-03
2.96-02 2.5€-04
6.6£-04 1.2€-03
9.4€-03 1.0€-03
1.9€-02 6. 76-03
1.26-00 . 4E-02
4.0E-01 3.9€-02
1.3¢-01 3.0£-02
1.7€-52 8.0£-04
2.6£-00 1.0E-05
V.7€ 04 5. 0E-06
9.4£-03 2.5€-03
1.2E-0% 7.5£-03
2.5€-01 2.5€-02
§.0£-02 1.0E-06
1.3E 01 1.0€-02
1.5¢-01 $.0E-02
VIF G0 1.0¢.03
£.7¢-02 6.0E-03
1.0E-02 1.2€-02
5.06-03 4.0€.04
2.5€-03 5.06-06
2.5€-01 1.0E-04
2.5€-02 $.0€-06
2.4£-02 5.0€-06
1.8E-02 5.06-04
2.5%-03 5.0€-06



TABLE 1.7

INTERNAL DOSE FACTORS - INFANT THYROID

Radionuclide Inhalation (mrem/pCi) Ingestion (mrem/pCi)
H-3 4.62(-7) 3.08(-7)
Cc-14 3.79(-5%) 5.06(-6)
Cr-51 4.11(-8) 9.20(~%)
Te-132 1.99(-7) 1.52(=5)
1-131 1.06(-2) 1.39(-2)
1-132 1.21(-4) 1.58(-4)
I-133 2.54(-3) 3.31(-3)
I-134 3.18(-5) 4.15(-5)
I-135 4.97(=4) 6.49(-4)




TAPLE 1.8
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2. Liquid Effluents »

2.1 Corcentraticn

2.1.1 RETS Requirement

Specification 3.11.1.1 of the Radiolegical Effluent Technical Specifi-
cations (RETS) requires that the concentration of radioactive material
released at any time from the site to unrestricted areas (see Figure 2.1.1-1)
shall be limited to the Maximum Permissible Coucentration (MPC, attached as
Appendix 1) specified in 10CFR20, Appendix B, Table II, Column 2 for
nuclides other than dissolved or entrai.ed noble gases. For dissolved or
entrained noble gases, the concentration shall be limited to 2x10°* uCi/ml
total activity. To ensure compliance, the following approach will be used
fo. each release.

2.1.2 Prerelease Analysis

Prior to release a grab sample will be analyzed for each release point

for the concentration of each radionuclide.

n
cj - ; C1 (2.1)
-

where: i=1

Cj = total concentration in the liquid effluent at release
point j, uCi/ml.
Ci = concentration oi radionuclide i, uCi/ml.

2.1.3 MPC-Sum of the Ratios

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

3

calculated by the following relationship.

I SR W . % (2.2)
3 " e, * e MC, WPC_




21

vhere:
C1 = undiluted effluent cenceatration of radionuclide i, as
deterained in Section 2.1.2, uCi/ml.
HPCi = the MPC of radionuclide i, as specified in Section 2.1.1,
uCi/al.

Rj = the sum of the ratios for release point j.

There are 4 possible liquid release points iato cooling tower blowdown.

1: Scess Generstor »> "y + Cooling Tower Tiowdown = F
|

2. Stea=z Generator - S J

3. Condensate lan’i; > o :

4. Radwas:te Tanks >= % 44i

The sum of the ratios at the diffuser pond must be €1 due to the releases

from any or all of the above sources. The following relationship will
assure this criterion is met:
fl(Rl'l) : fz(Rz-l) + f3(R3-1) + fa(Ra'l) <F (2.3)
where:
il'fZ'f3’f4 = the efflueat flow rate (gallons/minute) at the
respective release point determiend by plant
personnel.
R1'R2'R3’R4 = the su=m of the ratios of thne respective release
point as deterzined by EIquation 2.Z.
F = zini=ux dilution flow rate Ior prerelease analysis
~00lin; tower blowiown, gallons/ziructe) = 15,000
gai/zin.

2.2 Instrusent Setpoints

2.2.1 Setpoint Deter=ination

37 e
Fa8

32



22

The respective alarm/trip setpoints at each release point will be sect
such that the sum of the iatios at each point, as calculated by Equation
2.2, will not be exceeded. The Rj is directly related to the total
concentration calculated by Equation 2.1. An increase in the concentra-
tion would indicate an increase in the respective Rj' A large increase
would cause the limits specified in Section 2.1.1 to be exceeded. The
minimum alarm/trip setpoint value is equal to the release concentration, ,
but for ease of operation it may be desired thut ihe setpoint(s) be set
above the effluent concentratio~ (Cj)' That is,

Sj = bj % Cj ' (2.4)

or

s
b, = =t
b Cj

where:
Sj = desired alarm/trip setpoint at release point j.
bj = scaling factor to prevent alarms/trips due to variations
in the effluent concentrations at release point j.
Cj = total concentration in the liquid effluent at release
point j specified by Equation 2.1, uCi/ml.
The Rj used in Equatién 2.3 must also be scaled by the corresponding scale

factor. Equation 2.3 and the corresponding alarm/trip setpoints become

1

£ [(b1 x Rl)-LJ' + £, [(t,2 x Rz)-l] * iy [(b3 x R)-1] + £, [(b,. 4R

-1] <F (2.5)
s
1
b, = ~— (2.6)
1° ¢,
s
2
b, & == (2.7)
27 ¢,
b, = 33 (2.8)
3
sz
b“ = 4 (2.9)
C4
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For exa=ple, for 2 release points acd minizua dilutico flow this becczes,

£ [(f-l-xu)-x + £ [(ilx ) 1| < 15,000 (2.10)
R 2| ', % ’

2.2.2 Post-Release Analvsis

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

A cooposite list of concentraticns (Ci)' by isotope, will be used ’
vith the actual liguid radwaste (f) and dilutica (F) flow rates (or voli=es)
during the release. The data will be sudstituted into Equatica 2.3 22
deconstrate cocpliance with the lizits ia Sectioa 2.1.1. This caze a=i
secpoints will be recorded in auditadle records by plant persoztel.

2.3 Dose

2.3.1 REIS Recuirezent

Specification 3.11.1.2 of the Radiolczical Effluent Techaica

(2
"
“)
n
-
b

cation (RETS) requires that the dose or cose co—mitcent to an izéivicual

froa radioactive mat-o-: ls in liquiéd effluents released to umrestricte

areas froa each reactor (see Figure 2.2.1-1) shall be linitec:

a. During any calendar quarter to < 1.5 crexz to the total body a=< o
< 5 zrea to any organ, and

b. DJuring any calendar year to < 3 zre= tic the total bedy and o < IO
nrea to any organ.

To ensure coz=pliance, cunulative dose calculations will be persor=ei a:

least once per =onth accordicg to the folicwing zethedolegr.

2.3.2 Moathly Analvsis

Principal radionuclides will be used to conservatively estizate tne

-
-

menthly contribution to the cuzulative dose. If the projected dose e -eecds

the above limits, the methodology in Section 2.3.2 will be izplezea.ed.

327
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The following radionuclides coniribute more than 98 percent of the
total estimated dose from design source terms. (Table 11.2.7, SQNP FSAR

source terms).

Percent of Percent of Criti al

Total Body Dose Organ Dose (Thyroid)

Ingestion Fish Ingestion Fish
H-3 51.2 +1 13.4 % |

I-131 A - 60.2 7.8 g

1-133 " | - 12.3 i -
Cs=-134 22.4 47.0 5.8 3.2
Cs-137 25,1 52.8 6.5 48.6
99.2 99.9 98.2 99.9

A conservative calculaticn of the monthly dose will be done according to
the following procedure. First, the monthly operating report containing
the release data will be obtained and the activities releascd ~f each of
the above 5 radionuclides will be noted. This information will tucr e
used in the following calculations.

2.3.2.1 Water Ingestion

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

followir equation.

5
e
.1\
Dj KE // (DCF)ij x I1 rem €2.)1)
A
i=1

where:
DJ = dose for the jth organ from 5 radionuclides, rem.
; = the organ of interest (thyroid or total body) .

.95 = conservative correction factor, considering only 5 radig-

nuclides.
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DCfij = adult ingestion dose commitment factor ior the jth cryan
h

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

I, = monthly activity ingested of the 1*® radionuclide, uCi.

11 is described by

. 365 A,V

A 12ud &

I uCi (2.12)

where:

365 = days per year

Ai = activity released of ith radionuclide during the month,

uci.

V = averoge rate of water consu ption (730 ml/d ICRP 23, p. 358)
12 = months per year

U = total cooling tower blowdown during releases, ml.

d = diffuser pipe dilution (5).

The dose equation then becomes
]

‘
. - 4,67x10 (DCF)1j x A, orem (2.13)
J v
i=1

2.3.2.2 Fish Ingestion

The dose to an individual from the consumption of fish is described
by Equation 2.13. In this case the activity ingested of the jth radio-

nuclide (Ii) is described by

A, B, M
[ = _i._;_ , MCi (2.14)

where: >

Ai = acrivity rerleased of ith radionuclide during the month, uCi

3€7 =
. 2206
329
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uCi/gm

th
B = fish concentration factor of i radionuclide UCi/nl, see

, attached as Table 2.1.

M = amount of fish eaten monthly (1.2:10° gr)

U = total cooling tower blowdown during releases, ml
d = diffuser pipe dilution (5)
The dose equation :h;c becomes

5 E .
Dg = iﬁlg- A x By x DCF; mrea (2.15)

.
Lul——

in]
If these calculated monthly doses exceed limits spcc.fied in Section 2.3.1,

then a more accurate and complete calculation will be done as described in
Section 2.3.3. An annual check will be made to ensure that the monthly
dose estimates account for at least 95 percent of tne dose cai.ulated by
the method described in Section 2.3.3. If less than 95 percent of the dose
has been estimated, a new list of principal isotopes will be prepared.

2.3.3 Annual Analysis

A complete analysis utilizing the total source release will be done
at least annually (monthly if necessary,. This analysis will replace
previous estimates calculated in Section 2.3.2 and consists of the

following approach. The dose to the jth organ from m radionuclides, Dj’

is described by L.
Dj = ‘ Dij. rem (2.16)
i=1
m
-
= (DCF)1j X Ii' rem (2.17)
i=1
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where:
th th
"11-' dose to the j organ froa the i~ radionuciide, ren.
j = ihe organ of interest (bone, GI tract, thyroid, or total

body).

(D(Z}')‘j = adult ingestion dose commitrent factor for the ,j':h

organ froo the ith radionuclide, rez/.Ci, see Table 2.1.

I1 = acti ‘ry ingested of the ith radionuclice, .Ci.

li for water ingestion is described by
Ai Vn

Iy "3

» M€ i

and for fish ingectien :i is described bv

-
Ai B

i _-Ti—"u e
Ai = activity released of jth radionuclide during the release
period, LCi.
V = average rate of water comsuzption (730 m=l/d).
n = nuzber of davs curing the release jeriod (d).
J = cooling tower blowdown during the re.ease period, =l.
d = credit for diffuser pipe dilutioa (3).

L3

. . th ) ) e
3, = fish concentraticn factor ¢f the i vadionuelide, .Ci.=a.

M = arount of fish eaten zenthly (1.9x10° g=)

ey

’ = 5 -nd 4 » - . . T e 4 se 4 -
2.4 Cravaslliey of Licvié Raduagte Zcufzzent

Speci.ication 3.11.1.3 of the Radiological Eifluent Techrnical Speciii-

cations requires that the liquid radwaste systes shall be used to recuge

3¢

3%3::3

=

‘o

.....

——— -

. ——



28

the radiocactive materials in liquid wastes prior to their discharge when
the projected dose due to liquid effluent releases to unrestricted areas
(see Figure 2.1.1-1) when averaged over 31 days would exceed 0.06 mrem
to the total body o. 9.21 mrem to any organ. Doses will be projected

monthly to assure compliance.
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Radiological Eavironzental Monitoring

Monitoring Prozraa

An environrmental radiological ooanitoring progra= shall be conducted
fn .ccordance with Te~haical Specification 3.12.1. The monitoring
progra=z described in Tables 3.1-1, 3.1-2 and 3..i-3, and ;n Figures
3.1-1, 3.1-2, 3.1-3, and 3.1-4 shall be conductoed. Results of this
progran shall be reported ian accordance with [echnical Specifications

6.9.1.6 and 6.9.1.7.

The atmospheric envircasental radiological monitering program shall
consist of 12 =cnitoring staticar !r-om which saczples of air partic-

ulates, atmospheric radioiodine, rainwater, and heay particle fallout

*%311 be collected.

The terrestrial =onitoring progran shall coasist of the collection of
milk, soil, ground water, drinking water, and food crops. In addition,
direct gamma radiatican levels will be measured in the vicinity of the

plant.

The reservoir sa=pling progra= shall consist of the collection of

sasples of surface water, sedi-enr, and fish.

Deviations are per-itted fron the required sa-;ling schedule if

speci-ens are unobtainable due to hazardcus conditicns, sample unavail-

LR

abilizy, or to =alfuacction of samzling egusip=ent. If the latter, every

"

effort shall e =ide to co=plete corrective acticn prior to the end of

the next sa=pling periocd.

7 e
385 L
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Detection Capabilities

Analytical techniques shall be such that the detection capabilities

listed in Table 3.2-]1 are achieved.



Exposure Pathway
and/or Sample

1. AIRBORKE

a. Particulates

~
™™ b. Radioiodine
~

‘
ﬂ c. Fallout

d. Rainwater

TABLE 3.1-1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Sample Locationa*

2 samples from locations
(in different sectors) at
or near the site boundary
(LM L and 2)

8 samples from communities
approximately 6-10 miles
distance from the plant
(PM 1-8)

2 samples from control
locations greater than
10 miles from the plant
(RM 1 and 2)

Samples from same locations

as ai: particulaces

Samples from same locations
as air particulates

Samples from same locati.ms
as air particulates

Sampling and
Collcction Frequency

Continuous sampler
operation with sample
collection weekly

Continuous sampler
operation with filter
collection weekly

Heavy particulate fallout
collecced continuously on
gummed acetate paper with
paper collection monthly

Rzinwater collected con-
tinuously with composite
samples analyzed munthly

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

Type and Frequenqy
of Analyslis

Gross beta weekly, gamma
isotopic analysis if gross
beta >10 times mean of

control sample. Composite
quarterly (by location) for
gamma scan.

131 veekly

Cross beta monthly

Camma scan monthly



Exposure Pachway
and/or Sample

e. Soil

2. DIRECT RADIATION

-v-

(0 WATERBORNE

TABLE 3.1-1 (Continued)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Sampling and

Sample lLocations* Collection Frequency

Samples from same locations Once per J years
as air particulates

2 or more dosimeters nlaced Quarterly
at 10 of the air particulate

samplilny statlons (¢M 1-8B

and RM 1 and 2)

2 or more dosimeters placed
at cach ef at least J other
locations (in different
sectors) at or near the site
boundary ‘Figure 3.1-2)

Type and Frequency
of Analysis

Casma scan, *¥*%'sc

once each ) years

GCamma dose quarterly

O
s a. Surface TRM 497.0 Collected by auteratic Camma scan monthly,
(Figure 3.1-4) TRM 4A41.4 sequential-type sampler*¥ composite for tritium
Q TRM 473.2 with composite sampler taken quarterly
) g monthly
b. Ground 1 sample adiicent to Quarterly Camma scon and tritium
(Flpgure 3.1=2)  plant (loc «tfon W-6) quarterly
1 sampie [rom pround water
sonsce uppeadlont
¥r5amples thf{j;:::;llchrd by collecting an aliquor at tntervals not ex ecding 2 hours.

*Sample locations are shown on Figures 3.1-1, 3.1-7, 3.1-3, and 3.1-4.



Exposure Pathway

and/or Sample
e . 2t e

¢. Drinking
(T.ble 3.1=13)
(Figure J.1-4)

d. Sediment

.
3

’

0’ 4. INGESTION

a., Milk
(Figure 3.1-3)

9L

RADICLOGICAL ENVIRON: ENTAL MONITORING PROGRAM

Sample Toeaglonn®

1 sample at the firat
potable surface water
supply downstream from
the plant (TRM 473.0)

1 sample at the next 2
downstream potable surface
water supplies (greacer than
10 miles downstream)

(IRM 470.5 and 466.3)

Sampling and
Collect Hoe_Frequency

Collected by automatle
sequent lal=type sampler*
with composite sample
taxen monthly

Monthly grab sample

2 samples at control locations Monthly grab sample

(Little Soddy Creck Mile 0.5
and TRM 503.8)

TRM 496.5
TRM 48].4
TRM 480.5
TRM 472.8

1 saaple (rom milk producing
animals in ecach ol 1-] arcas
ind lcated by the cow census
where doses are calculated

Semiaanually

Semimonthly when animals
are on pasture, monthly
at other times

to “< highest. [f samples are

not avallable from an arca

*sample locatlons “are shown on Flgures 3. _-1, 3.1-2, 3.1-3, and 3.1-4,

*aSemples shall be collected Ly collecting allquot at {ntervals not exceedling 2 bours.,

Type and Frequency
¢’ Analvuls

Croas beta and gamma scan
monthly. Coacosltc for
crictum, *?**%s¢
quarterly

Gamma scan semiannually

1301 analysis semi-monthly
on collection.

GCamma scean, *?*?%Sy
monthly

- ———————— . ———



Exposure Pathway
and/nr Sa-ple

b. Fish

-y
i/ &)
<

Y

8

TABLE 3 !-1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Sample Locations*

¢. Food Products

*Sample locations

doses to that area will be
ostimated by projecting the
doses (row concentratlons
detected In milk from other
sectors or by sampling
vegetation where milk is
not avallable.

At least 1 sample from a
control location.

1 sample each from Nickajack,

Chichamauga, and Watts
Bar Re.orvolrs

1 sample each of principal
foed products grown at pri-
vate gardens and/or farms
in the tmmediate vicinlcy
of the plant. Selectlon

of locations to be based

on the lard use census.

Sampiiny and
Collection Frequency

Semiannually. One

sample of cach of the

followlng apecies:
Channel Cacttish
White Crapple
Smallmouth Buffalo

Annually at time of harvest.
The types or foods avail-
able for saupling will vary.
Following 1r a list of typical
foods which may be available:

Cabbage and/or lettuce

Corn

Green Beans

Potatoes

Tomatoes

T ghown on Flgures 3,1-1, 3.1-2, 3.1-3, and J.1-4,

Type and Frequency
of Analvsis

samma scan on edible
portion

Gamma scan on edible
porticn



-

TABLE 3.1-2

Atmospheric and Terrestria. Monitoring Station Locations

Sequoyah Nuclear Plant

Location
Approximate Distance and

Sample Station Direction irom Plant
LM-1 § 1/4 mile SW
LM-2 § 1/4 mile N ' '

PM-1 5 (Northwoods)
PM-2 S (Hamilton County Park)
PM-3 S (Daisy)
PM-4 S (Sale Creecx)
I S (Georgetown)
Li=6 S (Work)
PM-7 S (Harrison Bay)
PM- o (Harrcison)
RM-1 § (Chattanooga, Riverside)
RM-2 S (Dayton)
(ldentical with RM-2 WB,
Watts Bar Nuclear Plant)
Fara L

Farm M

Farm J
Farm C (control)
Farm © (control)

Farm 3 (control)

uif;y

10 miles WSW

3-3/4 miles WSW

5-1/2 miles WNW
10-1/2 miles N
9 miles ENE

5 miles NE
3-1/2 miles SE
8-1/2 miles SSW
16 miles WSW

17-1/2 miles NNE

2-3/4 miles NNE

3-1/2 miles NNE

1=1/4 miles W
16 miles NE
43 miles HE

12 miles NNE

" i 23p



TABLE 3.1-3

PUBLIC WATER SUPPLILES SAMPLED IN ENVIROMMENTAL MONITORING PROGRAM

DtscanceJ Sampling
Warer Supply from Slte Source Frequency
Chattanoopa (C. F. Industries) 11.5 Tenness:ee River Honthl.yb
(mile 473.0)
Chattanvoga (E. I, Dulont and 14.0 Tenncssee River . Montaly
Company) (mtle 470.5)
Chattanoopa 19.0 Tenncsaee River Mouthly
(mlle 465.3)
Dafsy=Soddy=Falllag Water 8.2 Little Soddy Monthly
Yeility Districe Creck
Dayton 19.3 Tennessce River Mc..thly

unlle 50).8)

River mile distance from TRM 484.5 except for supplies thac take water from a source othcr.than the Tenncssce
River which are shown as radlal distance from Scequoyah Nuclear Plant

a.

b. Sample collected by an automatic ' rquentluc-type water anmpler with composite sample taken monthly.

e  ——— e —— - —— ——— i ———



DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS

A. Specific Anislyses

NOMINAL LOWFR LIMIT OF PETECTION (LLd)e

Fish,
Adr Vegetation Sotil and clax flesh, foods, weat,
Particulates Charcoal Fallout Water and gratn Sed lment plankton, Clam shelis poulery, Hilk
sci/e’ pci/a’  wCi/¥a’® pCt/l pCi/g, dry _pCi/k. dey pCi/g, dry pCi/g, dey pCi/kgn, wet pCU/L
Total o 0.0l 3.9
Cross 2 0.C03 0.05 2.0 0.05 0.3% 0.1 0.7
Cross 8 0.01 2.4 0.20 0.70 0.1 0.7 25
Yy 330
23y o 6.3
LA ¢.00% 10 0.25 | 1% 0.5 5.0 40 10
regp 0.001 2 0.0% 0.3 0.1 1.0 s %
8. Camma Analvses
NOMINAL LOWER LIMIT OF DETECTION (LLD)
o Alr Water Vegetattion Sotl and Clam flesh Foods, tomatoes Meat and
.ut:!;u%ltﬂ and ailk and gratn sed iment Fish and plankcon Clam shells potatoes, etc.) poulrry
N pCi/n pCtL/1 pCile, drv_  pCi/g, dry  pCl/g, dry _pCl/g, dev pCt/g, dry pCi/¥gs, wet pCL/Kam, wet
-~ Wal* Ge(Li)**  Bal Ge(Li)  Nal Ge( ' Nal Ce(lt) Nal Ce(t) Nal Celll) Nal Ce(li)  Nal Ge(ll) Nal Geil!)
"“:::Ce 6.0) 8 0.55 0.35 0.35 0.3% 38 90
“Cc 0.02 33 € 0.06 0.06 0.35 0.06 n 40
u l“Cl' 0.07 0.0) 60 ' 1.10 © 0.60 0.10 0.60 0.10 0.56 0.60 0.10 60 Ld 200 90
h.“l 0.01 0.01 15 8 0.35 0..4 0.20 0.02 0.20 0.02 0.07 0.20 0.02 15 8 50 0
'g “‘Ru 0.0a &0 0.65 0.45 0.45 0.4% 40 150
'hlu 0.0} &0 0.51 0.11 0.11 0.74 0.11 4«0 50
l”Cs 0.0 1Q2 10 2% 0.20 0.)) 0.12 0.0f 0.1z 0.08 0.48 6.12 0.08 10 26 40 50
”Cs " g.01 10 5 0.20 0.06 0.12 0.02 0.12 0.02 0.08 2.12 0.2 10 S L0 15
"Zr-ﬂb 0.4 10 0.20 0.12 0.12 0.12 i0 40
u"f' i 0.01 10 0.11 0.0. 0.0, 0.15 0.0} 10 20
".'-b 0.01 b 0.05 0.01 0.01 0.07 0.01 5 15
’.Co 0.92 0.01 15 S 0.2) 0.05 0.20 0.01 0.20 0.01 0.07 0.20 0.01 15 b1 b3 15
”Mn 0.02 0.01 10 b C.20 0.05 0.1% 0.01 0.15 0.0l 0.08 0.15 o0.01 10 5 &0 15
uZn 0.02 0.01 H 9 0.25 0©.11 0.23 0.02 0.2) 0.02 0.17 0.2) 0.02 15 9 10 20
..Co 0.01 o0.0L 10 5 a.1' 0.06 0.11 0.01 0.11 0.01 0.08 0.11 0.0l 10 30 15
“.V. 0.10 150 2.50 0.9%0 0.% 0.90 150 400
“:h-l'. 0.02 1% 0.68 0.15 0.15 > 0.15 . 15 50 .
“.54 6.02 P A 0.34 0.07 Q.07 0.0 0.0? 25 N
La n.ol / 0.08 0.02 0.02 0.10 0.02 7 i3
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TASLE 1.2-1 (Continued)

TABLE NOTATICHS

The Nal(T!) LLD values are calculated by the method developed by Pasternak
and Harley as described in HASL-300 and Nucl. Instr. Methods, 533-40 (1971).
These LLD values are exvected to vary deperding on the activities of the con-
ponents in the sarples. These figures do nc: represent the LLD values
achievable on a given sa=ple. Water is ccunted in a 3.5-L Marinelli beaker.
Vegetation, fish, soil, and sedivent are counted in a l-pint container as
dry weight. The average dry weight is 120 gra=s for vegetation and 4C0-500
grazs for soil sedizent and fish. Meat and soultry are counted in a l-pint
container as dry weizght, then corrected to wet weight using an average
coisture content of 70%. Average dry weight is 250 grass. Air particulates
are counted in a we2ll crvstal. The counting svste= consists of 2 =uylzi-
channel znalvzer and either a 4<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>