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RADIOACTIVE EFFLUENTS

Introduction

Objective: To define the limits ard conditions for the controlled
release of radioactive materials in liquid and gaseous effluents
to the environs to ensure that thess releases are as low as is
reasonably achievable in conformance with 10 CFR Parts 50.34a and

50.36a, and . to ensure that these releasss result in concentrations

L]

of radicactive materials in liguid and gaseous effluents released
to unrestricted areas are within the limits specified in 10 CFR

Part 20.

Tp ensure that the releases of radiocactive material above back-
ground to unrestricted areas are as low as is reasonably achievable,
the following design objectives as defined in Appendix I to 10 CFR
Part 50.36a apply:

A. The annual total quantity of all radioactive material above

The ST
background that may be released from oooh—%ééia—u.too—ooo%od-
nuelear-power—20aeser to unrestricted areas should not result

in an annual dose or dose commitment from liquid effluents for
any individual in an unrestricted area from all pathways of
exposure in excess of ;~millirems to the total body or

30
8 millirems to any organ.




B. The annual total quantity of all radioactive material above

The S.te
background that may be released from -

> -

Muslean-newenrsoaetar to the atmosphere should not result in

an annual air dose from gaseocus effluents at any location

near ground level which could be occupied by individuals in

30
unrestricted areas in excess of 39 millirads for gamma radia-

6o {
tion or 28 millirads for beta radiation, or that this quantity

should not result in an annual external dose from 3aseous
effluents to any individral in unrestricted areas in excess

'S 45
of S millirems to the total body or #5 millirems to the skin.

n

e The annual total quantity o

. ’

all radiocactive iodine and
radicactive material in particulate form above background that

Th e
may be released from eee;—;éghe-waeee—eoo%e&—aue%eaf—powe?-

reaetor—in-sfiluents to the atmosphere should not result in an

annual dose or dose commitment from such radioactive iodine
and radioactive material in particulate form for any individual
in an unrestricted area from all pathways of exposure in

4s
excess of ¥5 millirems to any organ.
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refers to time period for liquid releases.

v -\refers to all releases per site. These are non-elgvated
raleases as defined in Regulatory Guide 1.111.

s - reg>gs to all stack releases per site. These/are elevated

releagig as defined in Regulatory Guide 1.{11.

B - refers to beta emission of a radionucli

y - refers to gamma emission of a radion
\ /

- \ /
T - refers to the \totdl body or an'zjgan.
8 - refers to direction sector. Th€ direction sectors for the

/
. . /
sites are defined a§ the sz>zeen 22-'s degree sectors of a

clide,

: » J / - *
Circle with the apex\ht tXe center of the building complex.

The nerthsector shall b

that sector with true north as a
\

centerline.

Notations

Ki = the total bddy dose factor due\to gamma emissions for
each idepftified radionuclide, in\mrem/yr per pCi/m3
(from/Table B-1 of Regulatory Guid 1.109).

skin dose factor due to beta emis

Ly = th ons for each

dentified radionuclide, in m:em/yr per ’ (from
Table B-1 of Regulatory Guide 1.109).
= the air dose factor due to gamma emissions for each
identifiea radionuclide, in mrad/yr per pCi/m3

Table B-1 of Regulatory Guide 1.109).




8i

= the air dose factor due to beta emissions for each

identified radionuclide, in mrad/yr per pCi/m3

ble B-1 of Regulatory Guide 1.109).

\

= the\gfoduct of the largest inhalation dose factor for

\ :
any orgg? of an infant for each identifigd radionuclide
in Table\xy4 of Regulatory Guide l;ng/and the infant

inhalation >§§e of 1500 as/yr. in mrem/yr per pCi/ms.

4

The infant age\§<?up and pathwayg/are the most restric-

C )
tive,. \ /

/

/
= the dose factor for égsh iq;ﬁtified radgionuclide into

sector €, in mrem/yr p;§/§Ci/m3 from Table 2.4-6. For
/\\
sectors with real pathﬁéys\<i:?in S miles from the

center of the building compled, the values of Rei have

been determined bAsed on these rhal pathwa;s. For sectors

= the togfal beta air dose in sector 8 from gasgous effluents
n

for/the total time period I At., in mrad.
i=1

=/the total gamma air dose in sector 8 for gaseous eXfluents
n
for the total time period I 4t., in mrad.

j=l




L

D), = the maximum dose from gaseous effluents to the total

8
\\body or an organ of an individual in sector 8 for tife
n
¥Q:al time period T 4At,, in mrem.
. j=1
\
Dr = the tunulative dose to the total body or an grgan t
\
\ il e n . . ;
from the liquid effluents for the total tife period
n \ /
i 4t , \n mrem. /’
2

i=] \ /
/
At, = the length :}\Fhe Lth tinme periodl?i;t which Cil and
Fz are averageg\gor all liquid ;1ieases, in hours.
4t = the length of the\jth time pip{;d over which ()(/Q)J.e

and Qij are averaged\for al ous releases, in
\

(]
W
w
4]
(&7

hours. For batch reledsgs, no time period Atj shall ’

be more than 1 hour; r\hpntinuous releases no time

N\
peried Atj shall bg/more thay 24 hours.

m = the total number/of time perio during which liquid

effluent r:;z;ﬁes occur.
n = the total ber of time period during which gaseous

effluent/release occurs into sector 8.

in gaseous

dij = the ayerage release rate of radionuclide\i

effluent during time period Atj from all styck or all
ent release points at the site, in uCi/sec.
the average release rate of nuclide i i gaseous\ eftfiuent
from all stack or all vent release points at the slte
during time periods of 1 hour for noble gases and 1 ek

for all other radionuclides, in uCi/sec.



’ /
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\

g ® the concentratica of radio ...iide i in liquid effluen
\\ Passing the effluent radiation monitor during time
eriod Atz from ony liquid release, in uCi/ml.
Ait = tﬁ\\édult ingestion dose factor to the total b/ y or
any d‘gan T for cach identified radionuclij&//in mrem/pCi
(from % le A-3 in Regulatory Guide 1.109, listing 169
radionuclides). ///
/
F, = the near fiel average dilution factgr/of CiL during
any liqui’ :::bg?t release. Defigéé as the ratio of
the maxir um liquid\ygste flow paséing the effluent
radiation monitor du;ipg releags to the product of the

. s 1 X\ { 2 N s
average measured liguid \as flow from the site discharge

Sturcture to unrestricted ceiving waters and any appli-

cable factor for the mi ing effect of the discharge

structure,

the siye, in sec/ms. When Atj is greater than 1 hour,

atmospheric stability taken at least every hour
uring Atj.

ksLes/u where




\\
L;; = 2.0 exp(-h /-- )/c
\\The values of Ly, are provided in Table 2.4-5 fo
the site boun:ary and food pathways.
g = :;;\ver:iczl standard deviation of the plumg for

the ggplicable atmespheric stability clasé/(Pasquill
Ca:ego;yg determined at least hourly, for the dis-
tance relayring the timer period At /

r. = the distangé\from the cente: of tu% building complex

\
to the receptor 2, each ;ec;3~/é in meters, provided

\
: -oLe - \ /
in Table 2.4-5. \
\ /
hs = the height of the Eta;k abdbe grade, in meters.
U = the average wind s*nés j4:~r1:1ed at least hourly,
» . . 'Y /{\o -
during time period at/ \in sector 89, at a height of
/) \
10 meters for ven t‘éel

‘gs and at the upper measure-

ment level for slé;k relea;\?, in m/sec.

\

ion factor accodhting for spatial and

ke = the recircul
temporal vgriations in air flow.\ For non-continuous
releasey, its value is unity. For \continuous

releage its value is determined usin

the methedology

destribed in Regulatory Guice 1.111.

in sector 3, from all vent release poi
e site, in sec/ms. When Atj is greater than 1 hou
average shall be based on observations of wind speed and
atmospheric stability taken at least every hour during
K. .

J

= koL, /G where,




\ The values oL are provided in Table 2.4-5 fo the

\ v Y,
\
sxte boundary and food pathways, g, T

\

déf;ned above.
\
hv = the ﬁyerage height of all on site buildin S, with

\
the limXGaticn that h < [
N\

- N
\

\
The noble gases to\be considered are:

Ar-a1 \| Kr-88 Xe-133
Kr-83n “kr-89 / Xe-135m
Kr-85n K230 / Xe-135
Kr-85 Xe-N31n Xe-137
Kr-87 Xe-13 Xe-138

The radioiodines, radioactife ma\grials in particulate

considered are:

H-3 Zn-65
C-14 Sr-89
Cr-51 Sr-90
Mn-54 Zr-95
Fe-59 Sb-124
Co-58 - I-131

Co-60 //// I-133

/

A cqnplete list of 169 radionuclides that could be identi¥ied

1yf11qu1d releases is ngen in Table A-3 of Regulatory
,Guxde 1.109
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//// 2.0 LIMITING CONDETIOMS FOR GiLiATION

Sl'cci(icﬁlil,"'s for Ll[_j!v,' Ves1e E"‘r‘r'(‘p:;

3. The annual average concentration of radioactive materials (excluding
noble fases) in any unrestricted area, us a result of liquid relcases
from the site, shall not exceed the values in Column 2 of Table I
of Appendix B to 10CFR20. Ffo cascs, the annual average
concentration shall nct cxceed 4 x 1075 LCi/mi.

a 1 0O r
< |
O
o
”
L

b. The maximum concentration of radicnctive naterials {excluding noble
gases) in any unrestricted 3 e, 28 & result of liquid releases
from the site, shall not excecd 35 times the valves in Column 2

'

of Table !l of Appendix B TCCFRZD.  For noble gases, the maximum

10°3

cencentration shall not exceed 1.4 x 10 pCi/mi,

C <+ During release of radicactive material in liquid effluents,
the effluent radiation control monitor shall be set to alarm
and to initiate the automatic closure/isclation of each
radicactive waste discharge to this monitored effluent line
prior to sxceeding the limits specified in 2.4.1u2-above.

d e The operability of each automatic isolation system in speci-
fication 2.4.1:3, above, shall be functionally tested quarterly.

e < The design objective annual dose from radiocactive materials

in liquid effluents to unrestrictsd areas from eeaeh

u&mwm-mmm the site is 1mrem

30
to the total body and ¥ mrem to any organ. The licensee

shall maintain a quarterly cumulative record of calculated

dose contributions due to the release of radiocactive

materials in liquid effluents. The—dese——contributions—for—the

=1 "

e e T E I N W running

sum of these total body and any organ doses shall be recorded

after each batch release and at least monthly for all con-



C - 10 - (

tinuous releases using the esquaticns i ng{“*‘°r3 Guide 1.109(March,

5 199 o

5. .
Rpee-Setemst 3 ”ioiI - Ty

‘-

i , e s

e The maximunm quantity of radioactivity contained in any

liquid radwaste tank that can he discharged directly to

the environs without the cortinuous automatic control pro-
¢
visions of Specification 2.4.1.9, shall not exceed a quantity

which, if evaluated as a batch release, results in calculated

boerld e
doses exceeding Specifica:ionsz.i.l.dxa: any time.

g-£:  The equipment installed in the liquid radioactive waste

system shall be maintained and shall be operated to process

radioactive liquid wast

o

S Pricr to their discharge when

the projected cumulative release could result in a calculated

dose exceeding one-fourth Specification 2.4.1.3 in any

calendar guarter.

effluents results in a calculated dose exceedirz one-half

Specification 2.4.1.3 in any calendar quarter, the licensee

shall:

(1) make an investigation to identify the causes for such

releases,

f2) define and initiate a Program of action to reduce such

releases to Specificatiocn 2.4.1.3, and

(3) report these actions to the NRC in accordance with

Specification (5me=2y

If the actual release of radioactive materials in liquid

1176)




2.4.2

L

-

An unplanned or uncontrolled offsits release of radicactive
materials in liquid effluents resulting in a calculated

dose exceeding one-sixth Specification 2.4.1.3- in a single

"

ification shall be

).

event, requirss notification. The no

I

in accordance with Specification (3

LIMITING CONDITIONS FOR OPERATION

Specifications for Liguid Waste Samolinz and Monitoring

a,

Sampling and analysis of liquid radioactive waste shall be

performed in accordance with Table 2.4-1.

Prior to taking samples from a tank from wnich batch liquid

waste releases are to be made, at least two tank volumes

shall be recirculated to assure thas any :ransfeéable solids

are sampled, H‘mm'—sed-.—ehe-m-«m._
» I ined-diuid

Pricr to a batch liquid waste release, the sample taken

in Specification 2.4.2.b shall be analyzed for nuclide
identification and concentration in accordance with Table
2.4-1 and recorded to demonstrate compliance with
Specification 2.4.1.

Plant records shall be maintained of the radioactive concen-
tration and volume before dilution of all 17.3quid radiocactive
waste intended for discharge and the average diluticn flow
and length of time over which each discharge occurred.

Sample analysis results and other reports shall be subm™  “ed




in accordance with Specification(5w6wi). Estimates of the
sampling and analytical STTOTS associated with each
reported value shall be included.

The radiocactivity in liquid wastes shall he centinuously
monitored during release. Table 2.4-3 indicates the
location and minimum requirements for continuous monitoring

instrumentation for liquid waste effluent systems.

rHh
[

(1) If the effluent radi tion centrol monitor on a batch

release line is inoperable for a period not to exceed
72 hours, two independent samples shall be taken and

analyzed in accordance with Specification 2.4,2.¢ and

two plant personnel sh

[ 5
1]
P
r
-
[ &9
oW
U
v
e |
.
Y
bs |
o
’
0O
-
w
(2]
-~
<
1)
[
~
"
pe |
(]

prior to the relsase, 1If the monitoring or controlling
instrumentation on a batch release line is incperable
for a period exceeding 72 hours, the effluent from

this release line shall be ternminated,

(2) If the effluent radiation menitor on a continuous
release line r2quiring automatic isolation control
in Table 2.4-3 is inoperab.ie, the effluent from this
release line shall be terminated,

(3) If the effluent radiation moniter on a release line not
requiring automatic isolation control in Table 2.4-3 is
inoperable, grab samples shall be taken, analyzed for

beta ,enuud.? Tribiym - )
§Tossactivity,at & sensitivity of 10 uCi/ml and




( Ui,

recorded each eight hours. If this monitoring instrumen-
tation is inoperable for more than seven days, the effluent
from this release line shall be terminated.
(4) If the flow rate indicators are inoperable, estimates
of the flow based on perating conditions shall be made
and recorded whenever there is flow and each four hours
thereafter. If the flow rate indicators are inoperable
for more than seven days, the effluent from the release
line shall be terminate
All liquid effluent radiation monitors shall be calibrated at
least annually by means of a known liquid radiocactive source
and checked at least monthly by means of a known solid radio-

active source. The gamma spectrum for the know 1 liquid source

shall contair the principal gamma emitter peak . representative

of those to be monitored at the set point alarm level by the

effluent radiation monitor. The known solid source e
- ” St I . ho—tiauid ) ;

shall have a check position for reproducible calibration of the

monitor. The known solid source and the sources used to

e

calibrate the kncwn liquid source shall be certified to standards

-~

of the National Bureau of Standards. The relationships between

the known liquid source, the known solid source, and the effluent

radiation monitor readings shall be established. Each effluent

radiation monitor shall have a monthly functional check, an’



shall have an instrument check either prior to making a
release or daily for continuous release effluent radiation
monitors.
Bases: The release of radioactive materials in liquid effluents
to unrsstricted areas shall not exceed the concentration limits
specified in 10 CFR Par: 20 st=emy—eme and should be as low as
is reasonably achievable in accordance with the requirements
of 10 CFR Part 50.34a and 50.36a. These specifications provide

reasonable assurance that the resulting average annual dose or

dose commitment fron liquid effluents from lygaiiégibeaiéanrﬂmtste
PRedueehESeaeios ‘or any individual in an unrestricted area from
all pathways of exposure will not exceed ;'mrem to the total body
or ;3 arem to any organ. At the same tize, these specifications
permit the flexibility of operation, compatible with considera-
tions of health and safety, to assure that the public is provided

a dependable source of power even under unusual operating conditions
which may temporarily result in releases higher than such numerical
guides for design objectives but still within levels that assure

that the average Population exposure is equivalent to cmall fractions

of doses from natural background radiation.

Awnual 4v¢r-.3¢.
Specification 2.4.1.a requires the licensee to linmit the,concentra-

tion of radicactive materials in liquid waste effluents released
from the site to levels specified in 10 CFR Part 20.106. This speci-

fication provides assurance that no member of the general public will




be exposed at—any—time to 1iquid containing radicactive materials in
excess of limits considered permissible under the Commission's

Regulations,

Specification 2.4.1b limits the quantity of radioactive material
released in liquid effluents from the site such that the dose to an

Individual in any unrestricted drea would not exceed 2 mrem whole
body or its cquivalent in any one hour, consistent with 10CFR Part
20, 105.

Consistent with the reguirements of 10 CFR Part 50, Appendix A,

. < , 9
General Design Criteria 50 and 44, Specifications 2.4.1.» and 2.4.i.¢
require operation of suitable eguipment to control and monitor the

releases of radiocactive materials in liquid wastes during any

pericd that these releases are taking place,

o : € . : . ;
Specification 2.4.1.4 establishes the annual quantity of radio-

s ":l*‘.’ ;('. »
active materials in liquid waste effluents from S AFadioactive -
WAL PROGUCIREFEAeEST tO unrestricred areas, in accordance with
Appendix I to 10 CFR Part 50 dose design objectives and calcula-
tional procedures based on models and data such that the actual
exposure of an individual through liquid pathways is unlikely

to be substantially underestimated.

Specification 2.4.1.2 establishes an upper limit to the quantity
of radiocactive material that is allowea to be released without

the automatic control provisions of Specification 2.4.1.;i.

The intent of this specification is to permit operational flexi-
bility when releases will not result in doses exceeding the design

objectives of Appendix I to 10 CFR Part S0or the dose bimids of
(b CFR 20.10%

Specification 2.4.1;1 requires the licensee to maintain and operate

the equipment installed in the liquid radwaste treatment systems to

‘W i T eme UM A el W te ¢ s - — e ——




reduce the release of radiocactive materials in liquid effluents

Lo as low as is reasonably achievable, consistent with the require-
ments of 10 CFR Pare 50.36a. Normal use and maintenance of installed
equipment in the liquid radwasta treatzent system Provides

Teasonable 2ssurance that the quantity released will not exceed

the design Objective., 1In order to Keep reieases of radiocactive
materials as low as is reasonably achievable, the specification
requires operation of equipment whenever the Projected cumulative
discharge rare could result in doses exceeding one-quarter of the
design objectives in Section II.A of Appendix I to 10 CFR Part 50

during any calendar quar:er,

. . . 5 B . h .
The TepOTTing requiremenss o Specification 2.4.1.# are in accordance
with Section IV.A of Appendix I to 10 CFR Part 50 and Specification

{57672)of these Technical Specifications.

L
Specification 2.4.1.# provides for reporting spillage or release
events which, while below the limits of 10 CFR Part 20, could

result in exposures higher than the design objectives,

The sampling and monitoring Tequirements given under Specifica-
tion 2.4.2 provide assurance that radioactive materials in liquid
wastes are PToperly controlled and monitored in conformance with
the requirements of General Design Criteria 60 and 64, Thuse
requirements provide the data for the licensee and the Commission

to evaluate the Plant's performance relative to radicactive liquid




wastes released to the environment. Reports on the quantities of
radioactive materials rsleased in liquid waste effluents are
furnished tc she Commission according to Section(ﬁeév%)of these
Technical Spezifications. On the basis of such reports and any
additional information the Commission may obtain fronm the licensee
Or others, the Commissicn may from time to time require the

licensee to take such action as the Commission deems appropriate.
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2.4.3

>~

LINITInG CONDITIONS FoR OPERATION

Specification fof Gaseous Waste Effluents

]

a. The annygal average concentratien of r
unrestricted area, gas
the site, shaly ot exceed the values
Appendix B to 10CFR20.

The max Inum concentration of radioact
restricted area,
shall not excecd 35 times the values
Appendix B 1o 1CCFR20,

— «.-—»—n "

adicactive materials in any
ecus efflyent relcases frem
in Column 1 of Table 1} of

ive materials in any uyn-

as 3 resuylt of gdsevus relcases from the site,

in Column | of Table 1} of
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e

- — — — ———

*

During the release of gaseous wastes fro= the primary systen

waste gas holdup system, the effluent monitor shall be opera-

s |

ting and sat to alarm and to initiate the automatic closure

of the waste gas discharge valve prior to exceeding the

¥ o0 : :
ed in 2.4.3.av8= abuve. During purging of the

[N

limits specif
containment building, the effluent monitor shall be operating

the automatic closure of the

W

and set to alarm and to initiat

containment purge release valve prior to exceeding the limits

8 o
specified in 2.4.3.a+63 above. n
The operability of each automatic isolation valve in Speci-

C
fication 2.4.3.% above, shall be functionally tested quarterly.

The design objective annual air dose from radiocactive noble gases

in gaseous effluents to unressricted ar®as in each direction
sector from WHWW the
site is 30 mrad for gamma radiation and GO mrad fer beta
radiation. The licensee shall maintain a juarterly cumulative
record of calculated dose contributions to each of the 16

sectors due to the release of radiocactive materials in all

- —— — — —
— .

gaseous effluents. The—seceor—dopendent—dose—contnibutions
n
’ .E ]

j=1

»

& running sum of these doses per sector shall be recorded after

each batch release and at least weekly for all continuous

releases using the equations,in Rtav‘duq Gude 109 (MARCA, 'q'"')



( - 20 - (
15 . " ]
& —J;}e :J# ° !‘ l£r o o 1’ LoD o
8y ¢ 18T IW ey 4 MR jasijs
i ia] ° J J J
v
and—
13 - X
B VREPUETE Y. W VI T r‘;“‘. o) PN VST ]
ea I 11_1 J L TJ'JeV .JV ~nT "JeSIJSJ
=

f o The design objective annual dose or dcse commitment from radio-
iodines, radicactive material in particulate form and radio-

nuclides other than noble gases in gaseous effluents to unre-

body or any organ. The licensee shalil maintain a quarterl

re,

cumulative record of calculated dose contributions to each o

the 16 sectors due to the release of radioactive materials in

1L BaSe0us eIflUBNTS .  TAeteetai e nm e iy

n
Forthatotal i B S shati e saieiatedfon et
j=1

At OnS iyl iybafd-d—aRd—a running sum of these doses

per s’ tor shall be recorded after each batch release and at

least weekly for all continuous releases using the equation,
in Reaumh.-lya(...a 1109 (MARCH, 197¢)
n

° r( a0 a Lo d ;\ .l
w—f—&ia L ‘*‘TL\)(I(]J-:.JV ‘tijv \77*&}):55 ‘ijsj

i=1 = isl

— — -~ T

where the terms are defined in 2.4.E.
3.4& The maximum activity to be contained in one waste gas storage

& : 3 -
tank shall not exceed 3.8 A\c curies (considered as Xe-133).
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All equipment installed in the gaseous radiocactive waste
system shall be maintained. The licensee shall operate
equipment installed to reduce the radioactive materials

in gaseous wastes prior to their discharge when the

Projected cumulative doses could exceed one-fourth
Specification 2.#.3.3-in any calendar quarter, or could
. . s . Ay

exceed one-fourth Specification 2.4.3.e in any calendar
quarter,
[f the actual release of radiocactive materials in gaseous
effluents results in a calculated dose exceeding one-half

. s_ b o .
Specifications 2.4.3. Or -« above, in any calendar quarter,

the licensee shall:

(1) make an investigation to identify the causes for such
release rates,

(2) define and initiate 3 program of action to reduce such
releases to Specification 2.4.3:5 and 2.4.3.%5 and

(3) report these actions to the NRC in accordance with
Specification (s+6+2)

An unplanned cr uncontrolled release of radiocactive materials

in gaseous effluents resulting in a calculated dose excessing

of one-sixth Specifications 1.4.33 or g above, in a single

event requires notification. This notification shall be in

accordance with Specification(Svév)

Potentially-explosive gas mixtures of hydrogen and oxygen

contained in waste processing system components shall be

continuously monitored for gas concentration during power



-2 . (

operaticn. All gas monitors shall have daily sensor

checks, monthly funetional checks, and quarterly calibra-

tion.

(1) For systems designed to withstand a hydrogen explosion,

(

)

the gas monitor shall alarm, both locally and in the
control room, at a set point of 4% by volume of hydro-
gen or oxygen. If the gas moniter or alarm is
inoperable, gas samples shall be taken and analyzed
each 4 hours during power operation, and either the
instrument should be made operable within two weeks

or the licensee shall notify the NRC in accordance
with SpecificationL57+r97a+i+) 30-Day Report,

For systems not designed to withstand a hydrogen

explosion, the automatic control features to pre-

vent potentially-explosive gas mixtures in the

System components shall be initiated by either of

two independent gas monitors and both shall alarm,
locally and in the control room, at the set points

of 2% and 4% by volume of hydrogen and/or oxygen,

At least one continuously controlling gas monitor
with alarms shall be in operation whenever the gaseous

waste processing system is operating,
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in accordance

with Table 2.4-2.

Noble gas releases to the environment, except from the

turbine building ventilation exhaust, shall be contin-

uously monitored for gross radiocactivity and flow according

to Table 2.4-4,

Whenever these radiation monitors are in-

operable, grab samples sha

taken and analyzed daily for

gross radicactivity, :2teorological monitoring instrumen-

If these

- e

tation should be operated as specified in\

.

monitors, devices or instruments are incperable for more

than seven days, these releases shall be terminated.

Ouring any plaaned batch release of radiocactive materials in

effluent, the gross activity menitor, the iodine collec-

tion device, the particulate collection device, and the

metecrological monitoring instrumentation specified inkSva)

shall be operating.

Plant records shall be maintained and reports of the

sampling and analyses results shall be submitted in accor-

dance with Spec.“i:ation(Swé~+) Estimates of the sampling

and analytical errors associated with each reported value

should be included.



All gaseous effluent radiation monitors shall be calibrated
at least annually by means of a known noble gas radioactive
source and checked at least weekly by means of a known solid
radioactive source, The gamma or beta spectrum for the

known noble 8as source shall contain at least ene o

(57

the
principal gamma or beta emitter peaks known to be present

in the gas stream to be monitored by the effluent radia-

tion monitor. The known solid source she&%—hevo—en—evorege

13 1 : -~

sé#eamy—and shall have a check position for reproducible
calibration of the monitor. The known solid source and
the sources used to calibrate the known noble gas source
and monitors used for analysis in Specification 2.4.4.a
shall be certified to standards of the National Bureau
of Standards, The relationships between :-he known noble
8as source, the known solid source, and the effluent
radiation monitor readings shall be established., Each
effluent radiation monitor shall have a monthly func-
tional check, and shall have an instrument check or a

solid source check either prior to making a release or

daily for continuous release effluent radiation monitors,




Bases: The release of radicactive materials in gaseous waste
———

effluents to unrestricted areas shall not result in concentrations
that exceed limits specified in 10 CFR Part 20 —aRSame 0
should be as low as is reasonably achievable in accordance with

the requirements of 10 CFR Part 50.34a and 50.36a. These speci-

fications provide reasonable assurance that the resulting annual

30
air dose due to gamma radiation will not exceed ¥ nrad and that

the resulting annual air dose due to beta radiation will not

Go
exceed 28 nrad from the g3seous waste effluents from b PAG S

eeoéve-weeee-peodueéng-eeaeeee-e' the site. These specifications

also provide reascnable assurance that no individual in an

unrestricted area will receive an annual dose to the total body
2 .
greater than < mrem or an annual dose to the skin greater than

4s
¥ mrem from these g2seous effluents, and that the annual dose to

any organ of an individual from radioiodines and radioactive

material in particulate form will not exceed tg-mrem fron ceeh—madic -

QWW the site.

At the same time, these specifications permit the flexibility of
operation, compatible with considerations of health and safety,
to assure that the public is provided with a dependable source

of power even under unusual operating corZitions which may tem-
porarily result in releases higher than such numerical guides for
design objectives but still within levels that assure that the
average population exposure is equivalent to small fractions of

doses from natural background radiation.
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radisachive PATeriAliw
Specification 2.4.3.a limits the release ofkgaseous waste

effluents to the environs so that the

Specification 2.4.3.b limits the quantity of radioactive material
released in gaseous effluents from the cite such that the dose to an
individual in any unrestricted area would not exceed 2 mrem whole body

or its equivalent in any one hour, consistent with 10CFR Part 20.105.

-« ol
' \oe wpglicats

The equations uilized in these %e;hnical Specifications are

2rovided in Regulatory Guides
1.109 and 1.111. Since many reactors do not have provisions feor
instantaneous radionuclide identification at all batch and continuous
release points for radioactive materials in gaseous effluents, and
since the collection pProcess required to obtain adequate

sensitivity for the identification of particulates and radio-

lodine is a function of time, these Technical Specifications

permit the accumulation of atmospheric dispersion factors over
time periods consistent with those utilized in the collection
of effluent data. For batch releases, the average yx/Q corres-
ponding to release rate#é-during each time period 4%3 not
greater than 1 hour shall be determined after each batch for

each sector from the average wind speed and atmospheric stability



class (Pasquill Category) measured during each time period ﬁij.

For continuous releases, the average yx/Q shall be determined
g2 X/4

for each time period &3 not greater than 24 hours. This

L S

average x/Q is derived from the x/Q values calculated hourly

or more frequently, and is based on hourly or more frequent

observations of wind speed and atmospheric stability class
(Pasquill Catcgory), and is equal o the sum of the individual
x/Q determinations divided by the total number of determina-

. each . . i
tions during seeh time period 4&.. These sector-dependent doses

L)

are cumulated and recorded to show compliance with the require-
ments of 10 CFR Part 20 and design objectives of Appendix I

.

to 10 CFR Part 50. The licenses may employ a computerized

I

system to measure, determine, Cunulate, and record the sector

doses to show compliance with the Commissions Regulations,

The release rate Specifications for radioicdine, radioactive
material in particulate forr and radionuclides other than noble

gases are dependent on existing radionuclide pathways to man,

The pathways which were examined for these Specifications are

1) individual inhalation of airborne radicnuclides, 2) deposition

of radionuclides onto green leafy vegetation with subsequent consump-
tion by man, 3) deposition onto grassy areas where milch animals

and meat producing animals graze with consumption of the milk and

meat by man, and 4) deposition on the ground with subsequent
exposure of man. Methods for estimating doses te—the—thimoid

via these pathways are described in Regulatory Guide 1.109.
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: 53 e - . ¢ d
Design Criteria 60 and 54 Specifications 2.4.3.% and 2.4.3.@ require

that suitable equipment to monitor and control the radioactive gas-

eous releases are operating during any period these releases ars

~iig

taking place,

[#7]
Qo

Specification 2.4, establishes the desigm objectives for
radioactive noble gases in waste effluents from each radioactive
waste producing reactor to unrestrictad areas. Specification

. . . N . . . A
2.4.3,e establishes the design objective for radioiodines

2

radicactive materials in particulate form and nuclides other than
. the s le .

noble gases in releases from Saeh—umit to unrestricted areas,

These Spacifications are in accordance with Appendix I to 10 CFR

Part 50 dose design objectives and calculaticnal procedures

based on models and data such that the annual exposure of an

individual through gaseous and airborne pathways is unlikely

to be substantially underestimated.
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Q
Specification Z.i.3.§-1imi:s the maxizum quantity of radioactive
gas that can be contained in a waste gas storage tank. The calcu-

lation of this quantity sheedd assumesinstantaneous ground release,
Amme

a x/Q based on § percent meteorclogy, an average gross, energy of

Q.Cus

9719 Mev per disinte

.J

gration (considering Xe-133 %o be the princi-
pPal emitter) and e eXposure occurring at the mininum site boundary
radius using a semi-infinite cloud medel. The calculated quantity

will limit the offsite dose above background to 0.5 rem or less,

e

consistent with Commission guidelines,

Specification ;.4.3.3 requires that the licensee maintain and
operates the equipmen* nstalled in the vent, purge, exhaust, off-
nd

gas an ntilation systems to reduce the release of radicactive

materials in gaseous waste effluents to as low as is reasonably

achievable, consi ent with the r requirements of 10 CFR Part

SQ.SJa and 50.36a. Normal use and maintenance of installed
quipment in the g3sSeous waste systen Provides reasonable
assurance that the quantity released will not exceed the design

objectives. In order to keep releases of radioactive materials

as low as is reasonably achievable, the specification requires

operaticn of equipment whenever the Projected cumulative discharge

rate will exceed one-fourth the dose design objectives of Appendix

[ to 10 CFR Part 50 during any calendar quarter.

L
The Teporting rey.uirsments of Specification 2.4.3.m are in
accordance with Section IV.A of Appendix I to 10 CFR Part 50

and SpecificationQSréré)of these Technical Specifications.




J a
Specification <.4.3.% provides for Teperting release svents which,

-

while below the limits of 10 CFR Pare 20, could result in exposures

higher than the design objectives,

K :
Specification 2.4.3.% provides for Maintaining instrumentation

on systems handling Jetentially-explosive gas mixtures of

hydrogen and oxygen.

The sampling and menitoring requirements given under Specification
2.4.4 provide assurance that radicacrive materials released in

gas20us effluents are PToperly controlled and monitored in

O
o
3
LAl
o
>
i
5
0O
©w
x
-

ith the requirements of General Design Criteria 60 and

64. These Tequirements provide the data for the licensee ang

the Commission o evaluate the Plant's performanca relative to

radiocactive materials released in gaseous effluents. Reports on
the quantities of radiocactive materials released in gaseous
effluents ara furnished to the Commission according to Section
k—é-d)of these Technical Specifications. On the basis of such
Teports and any additional information the Commission may obtain
fror the licensee or others, the Commission may from times to time
require the licenses to take such action as the Commission deens

appropriate,

Specification 2.4.4.b excludes monitoring the turbine building
ventilation exhaust for PR reactors since this release is

expected to be a negligible release peint,
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LIMITING CONDITIONS EOR OPERATION

Specifications

ror Solid Waste Han

.

dling and Disposal

a. The total curie quantity and
sition shall be
solid waste s

1 saddmasnsiss
- L3d4l0active

=)

3
b. Reports of the radicactive 50
Principal radionuclides, and

submitted in accordance witch

solid radiocactive materials stored

determined by

Principal radionuclide compo-

3
“easursment or estimates for
hipped offsite.

1id waste shipments, volumes
4 »

total curie quantity, shall be

Sz::i:n\Svévl)
radioactive waste handling and
2.4.5 provide assurance that

at the plant and shipped off-

CFR Part 20, 10 CFR




TABLE 2.3-1

RADICACTIVE LIGQUID WASTE SAMPLING AND ANALYSIS

d ' Sampling and Analysis l Cetectabie
Liquid Sourca | pling and Analy { Typaof Activity Anaiysis | Concentrations
Frequency | g
! \,.'L.H,'ﬂ”‘
A -~ 1 4 Rod | ;
A Aonitor Tank Batch Reiecases | =3ach Batch [ Principal Gamma Emittars | 5x 10-70
i‘ 1
g ,l One Batch/Month | Dissoived Gases® ’ 10-5
" : ! 2 | &
: A S — 12 aaca
! | -3 | 105
| Monthly Composites ‘
‘ ! Gressa ’ 10-7
|
“ M_ vy Y’ S8a.30 . ~n | 2. 3n.2
[ | =
8- a ~ Qe rach Soa. noCandix Ad | Sadi Odinas L 10-
» | . ] )
e Steam SeReraioralo Sawn J | _Br acigal "‘mmi Emitzars | S5.x.10-7b
i - ' | Y a0 4 4~ ! a2
| 1 e 1o - oo o 2 e 4 [ L 4
| [ oo a4 . | ~ 4~ a2 l 210,58
| DreSanenaibamaty g e, ' —
| |
r T
' v an B
T L~ g
| Growe— e
) S sy e b ! p——— ) St

The detectability limits for activity analysis are based on the technical feasibility and on the potential significance in
the environment af the quantities released. For some nuclides, lowar detaction limits may be readily achievable, and
when nuclides are measured below the stated limits, they shouid also be repaortad.

For certain mixtures of gamma emitters, it may not ba possibie to measure radionuclides in concentrations near their
sensitivity limits when other nuclides are present in the sample in much greater concentrations. Under these circrim-
stances, it will be more appropriate to calculate the concentrations of such radionuciides using measured ratios with
those radionuclides which are routinely identified and measured.

A composite sample is one
dreherges-and-n which the method of sampling employed result: in a specimen which is representative of the liquids

released.
. » . »
f




RADIOACTIVE GASEQUS W

TABLE 2.4-2

A -

ASTE SAMPLING AND ANALYSIS

Sampling and Analysis

l

Type of Activity Analysis

l
t

Detectable Concentrations

Gaseous Sourcs
Frequency | , (uCi/mi)®
k" - ¥ |
A.  Waste Gas Decay Tank | Each lank Principal Gamma Emitrers | 10-4b
Satch Reissses , *
H-3 { 10-8
: -
8. Cantainment Purge Each Purge® Principal Gamma Emitters f 10~¢
Satch Releases
H-3 l 10-6
[ |
C. Condenser Air Ejector Monthiy (Gas Sampia)© Principal Gamma Emitrers [ 10-4b
Continuous Relaases T
; H-3 l 10-6
= | i i
DO. Other Environmantal Maonthly (Gas Sampies!® i Principal Gamma Emirtars | 10-4%
Continuous Raleases e !
H-3 [ 108
.
Weekly (Charcoal Samnlare | 1.131 10-12
Maonthly (Charcoai Samolar | 1.133 [-125 ! 10-10
4 !
Vieekly (Particuiates)®™ Principal Gamma Emittars | 19-11
{Ba-La-140, 1-131, Others) ;
Monthly Composita®
(Particulates) Gross a 10-M
Quartarly Compositd® Sr¢-39, S¢-20 10-11

{Particulates)

The above detactability limits
in the environment of the quantities released. For tome nuclides, low

for activity analysis are based on tachmi
er detection limits ma

and when nuclides are measured below the stated limits, they

For certain mixtures of gamma emitters, it ma
ity limits whan other nuclides are presant in t,
more appropriate to calculate the lavels of sy

are measurable.

Analyses shall also be performed followin

the mixture of radionuclides,

ch radionucii

should also be reported.

y not be possible to measura radionuclides
he sampla at much higher levais. Under

g each refueling, startup, or similar operational occurrence which

cal feasibility and on the potential significance
y be readily achievable,

at levels near their sensitiv-
these circumstances, it will be
des using observed ratics with those radionuclides which

could alter
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TABLE 2.4-5
VALUES OF Ly, AND Lsg. INMETERS2 FOR PRESSURIZED WATER REACTORS
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TABLE 246
DOSE FACTOR Ry, IN mrem/yr PER pCi/m3 FOR

PRESSURIZED WATER REAC TORS

Sector 0

NNE

NE

Il

ENE | E | ESE | SE [Sbl S| SSw | sw

N,

M, )

Emamm s U S I———

wsw | w | wanw | nw ,4(~w

Radmnuch}\ L

—_—
H-3
c14

Ce-51
Mn-54
Fe-59
Co-58
Co 60
Zn-G5
Sr-89
Sr-90
Zi-95
Sh-124
131
1133
Cs-134
Cs-136
Cs-137
Ba-140
Ce-1
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3.6.2 NONROUTINE REPORTS

¢. Nonroutine Radioactive Effluent Reports

(1) Liquid Radioactive Wastes Report. If the cumulative dose

due to releases of radioactive materials in liquid effluents
exceeds one-half Specification 2.4.1.§-during any calendar
quarter, the licensee shall make an investigation to identify
the causes of such releases and define and initiate a program
of action to reduce the releases to correspe 'd with the dose

design objective levels of Appendix I to 10 CFR Part 50. A

written report of these actions shall be submitted to the

r

NRC within 30 days from the end o the quarter during which

the release occurred.

Gaseous Radioactive Wastes Repor:t. Should the conditions

(3) or (b) listed below exist, the licensee shall make an
investigation to identify the causes of the releases and
define and initiate a program of action to reduce the releases
to correspond with the dose design objective levels of
Appendix I to 10 CFR Part 50. A written report of these
actions shall be submitted to the NRC within 30 days from

the end of the quarter during which the releases occurred.

(a) If the cumulative dose due to releases of noble gases

during any calendar quarter exceeds one-half Specification

2.4.3.8.




(d) If the cumulative dose due to releases of all radio-
iodines, radicactive materials in particulate fom
and nuclides other than noble gases discharged during
any calendar quarter exceeds one-half Specification

2.4.3.%.

Unplanned or Uncontrolled Release Report. Any unplanned or
uncontrolled offsite release of radioactive materials that
results in exceeding one-sixth of the annual dose design
objectives for radicaczive materials in liquid or gaseous

requires notifica

efflue

e}
-
W

or

ion. This notiication must be
made by a written report within 30 days to the NRC. The
report shall describe the event, identify the causes of the
unplanned or uncontrolled release and report actions taken

to prevent recurrence.




