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In our letter to you of February, 1976, providing guidance on
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the formulation of Technical Specifications to implement Section

V.B.2 of Appendix I. In this regard we have attached guidance on the
preparation of your proposed Technical Specifications. It should be
noted that these draft Technical Specifications will require modifica-
tion to incorporate plant specific information. Additionally, due to
the draft nature of these Technlcal Specifications there are certain
areas which have already been identified by the staff for further study
and possible modification. These areas are listed in the "Forward"

to the attached "Draft Model Technical Specifications".

We would be pleased to meet with you after the June 4, 1976 submittal
date to discuss your methods of evaluation to show conformance with
Appendix I and your proposed Technical Specifications for the purpose
of Kkeeping releases of radiocactive materials in effluents as low as
reasonably achievable.
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FORWARD

The attached draft model technical speéifications are still under

internal NRC review. This review may result in further changes to

these specifications. Such changes may affect:

1'

Implementation of 10 CFR 50.36a and Appendix I with respect

to usage of radwaste equipment,
Implementation of 10 CFR 20 with respect to gaseous releases,

Parameters used to derive Rei including deposition factor

and controlling pathway determination,
Sampling and analysis of effluents,

Revision of specific wording to assure the enforceability.

of certain provisions,

Further definition of terms including batch and continuous

releases, and

Revision of equations in section 2.4.3.a.(1) and 2.4.3.d

to include tall stacks. The equations now in these sections

only apply to vent releases (less than 50 meters).




2.4

DRAFT MODEL TECHNICAL SPECIFICATIONS FOR
PRESSURIZED WATER REACTORS

Docket Number(s)

RADIOACTIVE EFFLUENTS S o

Introduction

Objective:’ To_define the limits and conditions  for the controlled

reléase of radioactive materials in liquid and gaseous effluents

t6 the environs to ensure that these Teleases are as low as is
reasonably achievable in conformance with 10 CER"Parts 50.34a and

50.36a, and to ensure that these Teleases result in concentrations

- of radioactive materials in liquid and gaseous effluents released

to unrestrictéd aTeds are within the lilmits specified in 10 CFR’
Part 20.

To ehsﬁre‘that the;teleases of radibactite'méteriaifebove back-

éround tobhnrestricted ateas%gfe ;s low as‘isfzeesonably achievable,

the beIOW1ng de51gn obJectlves as deflned in Append1x I to 10 CFR

Part 50. 36a apply o R

A. The annual total quantlty of all radloactlve materlal above
background that may be released from each llght water-cooled
nuclear power reactor to unrestricted areas should not result
"in an annual dose or'dose'hbmmitment from iiquid effluents for
'eny 1nd1v1dual in an unrestricted area from all pathways of

exposure in excess of 3 mllllrems to the total body or

10 millirems to any orgah.




The annual total quantity of all radioactive ﬁaterial above
background that may be released from each light-water-coqled
nuclear power reactor to the atmos?herg should not result in
an annual air dose from gaseous effluents at any location .
“near ground level which could be occu@ied by individuals in
unrestricted areas in excess of 10 millirads for gamma radia-

. tion or 20 millirads for beta radiation, or that this quantity
should not result iﬁ an annual exte:nﬁl dose from gaseous
effluents to any individual in unrestricted areas in excess

of 5 millirems to the total body or 15 millirems to the skin.
The anpual total quanti;y of all fadioactive iodine and
radio;ctive material in partiéuléte.fﬁrm above'backgroﬁﬁd_that
méy be released from eéch 1ightfwater-co§1ed nuclear powef
reactor in effluents to the atmosphere.should'not result in an
annual dose érvdose commitmént from such radioactive iodine

and radidac;ive material in particulate form for ény indi?idual
in an unrestricted area from all patﬁ@ays of exposure in

excess of 15 millirems to any organ.

Definitions: To assure uniformity of interpretation, the following

definitions are used in Section 2.4 of these Technical Specificatioms.

SubscriEts

i - refers to individual radionuclide.

j - refers to time period for gaseous releases.
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refers to time period for liquid releases.
refers to all releases per site. These are non-elevated

releases: as defined in Regulatory Guide 1.111.

.refers to all stack releases per site. These are elevated

releases as defined in Regulatory Guide 1.111.

refers to beta émission of a radionuclide.

refers to gamma emission of a radionuclide.

refers to the total body or an organ.

refers to direction sector. The &irec;ion sectors for the
sites are defined as the sixteen 22-% degree sectors of a
circle with the apex at the center of the building complex.
The northSecfor shall be that sector with true north as a

centerline.

Notations

;he total bédy,doée factor Aue-fo gamma émissions for

each identified radioﬁuclidé, in mrem/yT per pCi/m3

(from Table B-1 of Regu}gfory Guide 1.105).

= the skin dose factof due to beta eﬁissions for each
'identified radionuclide, in mrem/yr per pCi/m3 (from.
Table B-1 of Regulétory’cuide 1.109).

= the air dose factor due to gamma emissions for each

"jdentified rgdionuclide, in mrad/yr per pCi/m3 (from

Table B-1 of Regulatory Guide 1.109).
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the air dose factor due toO beta emissions for each

jdentified radionuclide, in mrad/yTr per péi/m3 (from
Table B-1 of Regulatory Guide 1.109).

the product of the largest inhalation dose factor for
any ‘organ of an infant for each identified radionuclide
in Table C-4 of Regulatory Guide 1.109 and,the infant
inhalation rate of 1500 ms/yr,'iq mrem/yT per pCi/ms.

The infant age group and pathways are the most restric-

tive.

the dose factor for each idenfified :adionuclide into
sector 8, in mrem/yr peT pCi/ms’from Table 2.4-6. For
sectors with real pathways within S miles from the
ceﬁter’of the building complex, the values of Rai have
been determined based on these real paghways. For sectors
with no real pathways within 5 miles from the center of
;hé building‘compleﬁ,‘the Rei has beén determined assuming .
that all péthWays exist at the 5-mile distance.
the total beta air dose in»sector g from gaseous effluents
for the toéal time period _gl Atj, in mrad.

j=

the total gamma air dose in sector 8 for gaseous effluents
n

for the total time period I Atj, in mrad.

j=1
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effluent releases occur.

the maximum dose from gaseous effluents to the total

body ‘or an ofgan_of>an individual in sector 6 for the
S n
total time period I Atj, in mrem.
_ o1 _

the cumulative dose to the total body or an organ <

from the liquid effluents for the total time period
m ’ o
T At,, in mrem.

2
=1 * G
. ot L
th . . : T
time period over which C. ~and

the length cf the 2 ig

Fl are averagedvfor;all'liqﬁia releases, in hours.
thenlength'of“the jth time 'period over which (x/Q)je

’dhd-Qij are averaged for all gaseous reléases, in

hours. FoT batch feleases, no time period Atj shall

be more than 1 hour; for continuous releases no time
péridd Atﬁ'shall be>mo?eithan 24 ﬁoursf

the total number of time period dufiﬁg which liquid

the total number of tihe period duringﬂwhich gasebus
effluent'réieése occurs into sectdrHG.'l

the average reléase.fafe of”rgdﬁbnuclide iin gaSeous
effiuent during time period Atj'from’all stack or all
vent release points at the site, in uCi/séc.

the‘éverage feleége rate of nuélide‘i in gaseous effluent
from all stack or all vent release points at>the_site
during time periods of 1 hour for noble gases and 1 week

for all other radionuclides, in uCi/sec.
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the concentration of radionuclide i in liquid effluent

péssing the effluent radiétion monitor during time
period Atg from any_liquidrrelease,v in uCi/ml.

the adult ingestion dose factor tq.the total body or

any organ t for each identified r;&ionuclide, in mrem/pCi
(from Table A-3 in Regulatorf Guide 1.109, listing 169
radionuclides).

the near field averége dilution factor of Ciz‘during

any liquid effluent release. Definéd as the ratio of

the maximum liquid waste flow passing the effluent

radiation monitor during release to the product of the

averége measured liquid waste flqwhfrom the site discharge
sturcture to uprestrictgd receiving waters and any appli-
cable factor for the mixing effect of the discharge
structure.

the bioaccumulation factor in fish for éach identified
radionuclide, in pCi/kgm per pCi/liter (ffom Table A-8

in Regulatory Guide 1.109).

the average atmospheric dispersion factor for the time

~period Atj in .sector &, from all stack release points at

the site, in sec/msf When Atj is greater than 1 hour,
the»average shall be based on observations of wind speed
and atmosphefic stability taken at least every hour
during Atj.

keLaS/u where
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Les = 2.0 exp(—hz/zcz)/cgre
The values of Les are provided in Table 2.4-5 for
the site boundary and food pathways.

¢ = the vertical standard deviation of the plume for
the appiicable atmospheric stability class (Pasquill
Category)'détermined at least hourly, for the dis-

~ tance r, during the timer period Atj.

r, = the distance from the center of the building complex
to fhe receptor for each sector 9, in meters, provided
in Table 2.4-5.

h_ = the height of the stack above grade, in meters.

g
"

the averagé wind speed determined at least hourly,
during time period Atj in sector 8, at a height of
10 meters for vent releases and at the upper measure-
ment level for stack releases, in m/sec.

k9 = the recirculation factdr accounting for spatial and

temporal variations in air flow. For non-continuous
releases, its value is unity. For continuous
release its value is determined using the methodology

described in Regulatory Guide 1.111.

= the average atmospheric dispersién factor for the time
period Atj in sectbr 3, from all vent release points at
the site, in sec/ms. When Atj is greater than 1 haur, the
average shall be based on observations of wind speed and
atmospheric stability taken at least every hour during
At..
J

= k,L, /u vhere,
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L, = Z.O/rchi + hé

The values of LeV are provided in Table 2.4-5 for the
site boundary and food pathways. cz, Tgs u are
- defined -above.
hv'= the{average height of all on site bgildings, with
the limitation that hV :..{2, cz,rin<meters.

\

The noble gases to be considered are:

Ar-41 Kr-88 7 Xe-133
Kr-83m -~ - - - " Kr-89. : s Xe-135m
Kr-85m; - ... - - Kr-90 e .Xe-135
Kr-85 ¢ . . . . Xe-1l3lm _  ‘  Xe-137

Kr-87 Xe-133m T Xe-138

The radioiédines3?radioactive'materials in particulate
form and radionuclides. other than noble gases to be

considered are:

H-3 .  Zn-65 . - ... Cs-134
Cc-14 -~ Sr-89 . _ Cs-136
Cr-51 . Sr-90 Cs-137
Mn-54 » Zr-95 7 Ba-140
Fe-59 i Sb-124 . ‘ Ce-141 -
Co-58 : I-131. _ Other nuclides

Co-60 1-133 with half-1ife
‘ - _ greater than

| 8 days.

A complete list of 169 radionuclides that could be identified

in liquid releases is given in Table A-3 of Regulatory

Guide 1.109



2.4.1

- LIMITING CONDITIONS FOR OPERATION

Specifications for Liquid Waste Effluents

a.

The concentration of radioactive materials released in
liquid effluents to unrestricted areas from all reactors at

the site shall not exceed the values specified in 10 CFR

Part 20.106.

During release of radioactive material in liquid effluents,

the effluent radiation control monitor shall be set to alarm
and to initiate the automatic closure/isolation of each
radioactive waste discharge to this monitored,effluept line
pfior to exceeding the limits specified in 2.4.1.a above.

The operability of each automatic isolation system in speci-

“fication 2.4.1.b, above, shall be functionally tested quarterly.

The design objective annual dose from radicactive materials

in liquid effluents to unrestricted areas from each
radioactive waste producing r;actor at the site is 3 mrem

to the total body and 10 mrem to any organ. The licensee
shall maintain ﬁ quaréérly-cumulative record of calculated
dose contributions due to thé release of radioactive

materials in liquid effluents. The dose contributions for the

. m ) .
total time period Z At, shall bhe calculated for all radio-

L
=1
nuclides identified in Specification 2.4.2, and a running
sum of these total body and any organ dosas shall be recorded

after each batch release and at least monthly for all con-
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tinuous releases using the equation,

6 169 o
D. = 2.4 x 10 § A; B zgl étz C.p Fy

where the ferms are defined in 2.4.

The maximum qﬁantity of radiocactiity contained in any
liquid radwaste tank that can be dischapged directly to
the environs without the continuous automatic control pro-
visions of Specification 2.4.1.b, shall not exceed a quantit&‘-
whicH, if evaluated as a batch release,~results in calculated
doses exceeding SpeCification 2.4.1.d ét any time.

The equipment installed in the liquid radioactive waste
system shall be mainéained and shall be operated to précess
radioactive liquid wastes prior to their discharge when

the projected cumulative ;eléase could‘result«in a calculated
dose exceeding one-fourth Specification 2.4.1.d in aty
calendar quarter.

If the actual release of radiéactive materials in liquid
effluents results in a calcﬁiated-dose éxceediﬁg oﬁé—half '
Specification é.4.l.d in-any caiendar quarter, the licensee
shall:

(1) make an investigation fo identify the causes for sﬁch

releases,

(2) define and initiate a program of action to rsduce such

releases to Specification 2.4.1.d, and

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

Specification 5.6.2.
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An unplanned or uncontrolled offsite release of radiocactive

- materials in liquid effluents resulting in a calculated

dose exceeding one-sixth Specification 2.4.1.d in a single
event, requires notification. The notification shall be

in accordance with Specification 5.6.Z.

2.4.2 LIMITING CONDITIONS FOR OPERATION

Specifications for Liquid Waste Sampling and Monitoring

a.

Sampling and analysis of liquid radioéctive waste shall be
performed in accordance with Table 2.4-1.

Prior to taking samples from a tank from which batch liquid
waste releases are to be made, at lgast two tank volumes
shall be recircﬁlated to assure that any transfe£able solids
are sampled. If eductors are used, the two tank volumes
applies to the entrained fluid.

Prior 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’recorded4to demonstrate compliance with
Specificétion 2.4.1.

Plant records shall be mainta}ned of the radioactivs concen-
tration and volume before dilution of all liquid radioactive
waste intended for diﬁcharge and the average diluticn flow
and length of time over which each discharge occurred,

Sample analysis results and other reports shall be submitted
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in éccordancé with Speci%&tation 5.6.1. Estimates of the

sampling and ahalytical errors associated with each

reported value shall be included.

The radioactivity in liquid wasteﬁ’shall be continuously

monitored during release. Table 2.4-3vindiéétes the

location and minimum requirements for continuous monitoring

instrumentation for liquid waste effluent systems}v.

1) ffxthé‘effluent radiation control monitor on a batch
release line is inoperabie'for'a peiiéd not to éxceed
72 hours, two iﬁdependeﬁt'sampléé shall be taken and
éﬁalfze& in'accérdance with Sggéificatiéﬁ 2.4.2.c and
two plﬁnt personnel shall indepéndéhtly'theck valving
pfiér to the release. If the monitoring or controlling
instrumentation on a batch fgieése‘line is inoperable
for a period exceeding 72 hours, the effluent from
this release line shall be terminated,

(2) if'thé'efflueht‘radiation monitor on a continuous
release line reqﬁiring automatic isolation control
in Table 2.4-3is ihopefable; the effluent from this
telease line shall be terminated.

(3) If the effluent radiationimonitor on a release line not
tequiring automatic isblétion control in Table 2.4-3 is
inoperable, grab samples shall be taken, analyzed for

_ i » -7 .
gross activity at a sensitivity of 10 uCi/ml and

e
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recorded‘each eight hours. If this monitdring instrumen-
| tation is inoperable for more than seven days; the effluent

from this release line shall be terminated.
'(4) If the flow raté indicators are inoperable, estimates

of the flow based on operating conditions shall be made.

and recorded whengver.there is flow and each four hours

thereafter. Ifrthe flow rateniﬁdicators are inoperable

for more than séven days, the effluent from the release

iine éhall be terminatéd;“
All liquid efflﬁent radiation monifofs shall be calibrated at
least ahnually by‘ﬁeans of a kﬂéwn liquid radiocactive source
and checked at least monthly by means of a known solid radio-
‘active Source.' Tﬁe gamma spectrum for the known liquid source
shall contain the prinéipal gammavemitter'peaks representative
of.fhose to'bé monitored at the set ﬁoint-alarm level by the
effluent radiation monitor. The known solid source shall have
‘an aVeragé gamma enefgy within :Zg% of the average gamma energy
of ‘the radionuclides known to be present in the liquid stream, and
éhall'have a check Pésitibnffor reproducible calibration of the
monitor. The known éolid.gourcefand the sources used to
calibrate the known liquid source shall be certified to standards
"of the National Bﬁreau of Standards.. The relationships between
the known liquid source, the known solid éource, and the effluent
radiation monitor reading; shall be establishéd. Each effluenf

radiation monitor shall have a monthly functional check, and
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shall have an instrument check eitﬁer prior to making a
releésé or daily for continuous release effluent radiation
monitors.
Bases: The release of radioactive materials in liquid effluents
to unrestricted areas shall not exceed the concentration limits
speéified in 10 CFR Part 20 at any time and should be as low as
is reasonably achievable in accordance with the requirements
of 10 CFR Part 50.34a and 50.36a. These specificatigns provide
reasonable assurance that.the resulting average annual dose or
dose commitment from liquid effluents from each‘radioaétive waste
producing reactor for any individual in an unrestricted area from
all pathways of exposure will not exceed 3 mrem to fhe total body
or 10 mrem to any organ. At the same time, these specifications
permit the flexibility of operationm, compétiblg 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 reieases higher than such nﬁmerical
guides.fér design objectives but still within levels ;hat assurer'
that -the average population exposure is equivalent to small fractionms

{ e
of doses from natural background radiation.

Specification 2.4.1.a requires the licensee to limit the concentra-
tion of radioactive materials in liquid waste effluents releassc
from the site to levels specified in 10 CFR Part 20.106. This speci-

fication provides assurance that no member of the genmeral public will
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be exposed at any time to liquid containing radioactive materials in
excess of limits considered permissible under the Commission’'s

Regulations.

Consis;ent with the requiremep;s of 10 CFR Part 50, Appendix A,
General Design Criteria 60 and 64, Specifications 2.4.1.b and 2.4.1.c¢c
require operation of suitable equipméﬁt t5 control and monitor the
releases of radioactive materials in liquid wastes auring any

period that these releases are taking place.

Specification 2.4.1.d establishes the annual quantity of radio-
active materials in liquid waste effluents from each radiocactive
waste producing reactor to unrestricted areas, in accordance with
Appendix I to 10 CFR Part 50 dose design objectives ana caléula-
tional procedures based on models and data such'that the actual
exposure of an individual through liquid pathwayé is unlikely

to be substantially underestimated.’

Specification 2.4.1l.e establishes an uppér limit to the quantity
of radioactive material that is allowed to be released withou£

the automatic control provisions of Specification 2.4.1.b.

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 30.

Specification 2.4.1.f requires the licensee to maintain and operate

the equipment installed in the liquid radwaste treatment systems to
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reduce the release of radioactive materials in liquid effluents

to as low as is reasonably achievable, consistent with the require-
ments of 10 CFR Part 50.36a. Nérmal use and maintenance of installed
equipment in the liquid radwaste treatment system provides

reasonable assurance that the quaﬁtity released will not exceed

the design objective. In order to keep releases of fadioactive
materials as low as is reasonably achievable, therépecification
requireé operation of equipment wheneyer the projected cumulative
discharge rate could result in doses exceeding oﬁe-quarter of the
'design objectives in Section II.A of Appendix I to 10 CFR Part 50

during any calendar quarter.

The reporting requirements of Specification 2.4.1.g are in accordance
with Section IV.A of Appendix I to 10 CFR Part 50 and Specification

5.6.2 of these Technical SpecifidatidnsQ.

Specification 2.4.1.h 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 requirements giveﬁ under Specifica-
tion 2.4.2 provide assurance that radioactive materials in liquid
wastes are properly controlled and monitored in confo;mance with.
the requirements of General Design Criteria 60 and 64. These
requirements provide the data for the licensee and the Commission

to evaluate the plant's performance reslative to radicactive liquid
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wastes released to the environment. Reports on the quantities of
radioactive materials fele;sed in.liéuid waste effluents are
furnished to the Commission accqrding}to Sectioﬁté.e.l of these
Technical Spepificatiqgs. On the,basis_of such reports and any
.additional information the Commiésion may obtain ffom the licensee

or others, the Commission may from time to time require the

licensee to take such action as the Commission deems appropriate.
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2.4.3 LIMITING CONDITIONS FOR OPERATION

Specifications for Gaseous Waste Effluents

a. The concentration of radioactive materials in gasebus
effluents ts unrestricted areas from all reactors at
the site shall not exceed the values specified 'in 10 CFR
Part 20.106.
(1) The releése rate limit at any time of noble gases from
tﬁe site shallibe sucﬁ tﬁat
15 . .
g K, [(X/Q)ev Q, * Wy Qis] < 5.0 x 10°
and

15 . ..

1 (L, + 1.1 M) [(X/Q)Gv Q, * X/ 54 QiSJ < 3.0 x 10°

i

where .the terms are defined in Section 2.4,

(2) The release rate limit at any time of all radioiodines
and radioactive materials in particulate form and radio-
nuclides other than noble gases released to the environs

as part of the gaseous wastes from the site shall be

such that

19 . . o
1P [ /Qy, Gy * Ky Qis} < 1.5 x 10
1

where the terms are defined in Section 2.4,
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During the release of gaseous wastes from the primary system
waste gas holdup system, the effluent monitor shall be opera-
ting and set to alarm and to initiate the automatic closure
of the waste gas discharge valve prior to eiéeeding the
limits specifie& in 2.4.3.a.(1) above. During purging of the
containment building, the effluent monitor shall be operating

and set to alarm and to initiate the automatic closure of the

.containment purge release valve prior to exceeding the limits

spec1f1ed in 2.4.3.a. (1) above.

- The operablxlty of each automatlc isolatién valve in Speci-

fication 2.4.3.b above, shall be functionally tested quarterly.

'The design objective annual air dose from radioactive noble gases

in gaseous effluents to unrest icted areas in each direction

sector from each radioactive waste producing reactor at the

site is mrad for gamma radiation and mrad feor beta

radiation The licensee shall maintain a 3uarterly cumulative

record of calculated dose contributions to each of the 16

sectors due to the release of radloactlve materials in all

gaseous effluents. The sector d°pendent dose conurlbutlons
. , n .
for the total time period Z At, siuall be calculatad for all
j=1 %
noble gases identified in Specifications 2,+4.4.2, b and ¢, and

a running sum of these doses per sector shall be ;vcorded after

each batch release and at least weekly for all ccntinuous

releases using the equations,
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Dgy = 110 E Mijzl [(X/Q)JGV % (K/Q)JesQljs]
and
15
Dgg = 110 - g N, leAt [(X/Q)Jev QlJV (X/Q)JesQljs]

where the terms are defined in 2.4.
The design obJectlve annual dose or dose commltment from radio-

iodines, radloactlve materlal 1n oartlculate form and radio-
nuclides other than noble gases in gaseous effluents to unre-
stricted areas in each direction seccor from‘each ;adloactlve
waste producing reactor at the slte_is 15 mrem tqnche total

body or any organ. The licensee shall maintain a quarterly

At

cumulative record of calculated dose contr1but10ns to each of

the 16 sectors due to the release of radloactlve materlals in

~all gaseous effluents The sector dependent dose contrlbutlons

for the total time period Z At, shall be calculated for all
j=1
radioiodines, radloact1ve materlal in partlculate form and

radionuclides other than noble ‘gases 1dent1l1ed ln Specifl-

cations 2.4.4,a, b and c, and a running sum of these doses

per sector shall be recorded after each ba ch release and at

- -

least weekly for all continuous releases using the equation,

19

D,_ =110 ] R,

9T
i=1 ]

n' ~33

At | (x/Q) . o+ (}/Q) .
[(A/Q)Jev Q1JV (,</Q)Jes Qljs}

i=1 - o o
where the terms are defined in 2.4.E.

The maximum activity to be contained in one waste gas storage

tank shall not excee curies (considered as Xe-133).
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All equipment installed in the gaseous radioactive waste

system shall be maintained. The licgnsee shall operate

equipment installed to reduce the radioactive materials

in gaseous wastes prior to their discharge wh@nlthe‘

.projected cumulative doses could exceed one-fourth

Specification 2.4.3.d in any calendar quarter, or could

exceéd one-fourth Specifica;ion 2.4.3.e in any calendar

quarter. _ w

If the actual release of‘radioactive materigls in gaseous

éffluents résglﬁs in a calculated dose exceediﬁ@’one—half

Specifigation$:2.4.3.d or e above, in any calendar quarter,

the licensee shall:

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

(2) défine and initiate a program of action to reduce such
releases to Specification 2.4.3.d and 2.4.3.e, and

(3),repor;.these actions to the NRC in accordance with
Specification 5.6.2. o

HAn unplanned or uncontrolled release of radioactive materials

in‘gaseous effluents fesulting in a calculated dose excessing

of one-sixth Spegifiqatiqn; 2.4.3.@ oT e ébove{ in a single

event requires notification. This notification shall be in

accordance with Specification 5.6.2.’ |

Potentially-explosive gas mixtures of hydrogen and oxygen

contained in waste processing svstem components shall be

continuously monitored for gas concentration during power
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operation, Ail gas monitors shall have daily sensor

checks, monthly functional checks, and quarterly calibra-

tion.

(1)

(2)

For sysfems 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 monitor 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 Specification 5.6.2.a(2), 30-Day Report.

For systems not designed to withstand a hydrogeﬁ'
explosion, the automatic control features to pfe-

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 leuﬁe 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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LIMITING CONDITIONS FOR OPERATION

Specifications for Gaseous Waste Sampling and Monitoring

a.

Sampling_and gnalysi; of :adiéactive material in gaseous
effluent, including radioactive matgrials.in particulate
férms and.radioiodines shall be performed 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 radioactivity and flow according
to Table 2.4-4. Whenever these radiation monitors are in-
operable, grab samples shall be taken and analyzed daily for
gross radioactivity. Meteorological monitoring instrumen-
tation should be operated as specified in 3.2.,_IthHese
monitors, devices or instruments are inoperable for more

than seven days, these releases.shall be terminated.

During any planned batch release of radioactive materials in

effluent, the gross activity monitor, the iodine collec-

tion device,. the particulate collection device, .and the
meteorological monitoring instrumentation specified in 3.2
shall be operating. : o

Plant records shall be maintained and reports of the

- sampling and analyses results shall be submitted in accor-

dance with Spec:i:ation 5.6.1. Estimates of the samplin

10
=

and analytical erreors associated with each reported value

should be included.




- .

- 24 -

All gaseous effluent radiaﬁion mdnitdrs‘éﬂéii-Beﬂcalibrated
at leést annually by mgansAof a kriown noble gas radioactive
source and checked at least weekly Hy'means of a known solid_
radioactive source. The gamma‘of betd speﬁtfdﬁ‘fér'the

known noble gas source shall contain at least ‘one bf 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 -shall have an average

'gamma or beta energy within * 25% of- the avérage:gamma oT

beta energy of the nuclides known to be present in the gas

" stream, and shall have a check position.for reproducible

calibration of the monitor. The known solid- source. and
the sources usad 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 the known noble
gas source, the known sqlid 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.
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Bases: ‘Thé releaﬁé of radioaétive materials in gaseous waste
effluents fo unrestricted éreas shall not result in concentrétions
that exceed limits specified in 10 CFR Part 20 at any time and
'shéuid be as low as is'reﬁsonably achievable in accordance with
;he.requirements of 10 CFR Part 50.34a and 50.36a. These speci-
fications provide reasonable assurance that the resulting annual
.air dose due to gamma radiation. will not exceed 10 mrad and that
the resﬁlting'annual air dose due to beta radiation will not
exceed 20 mrad from the gaseous waste effluents from each radio-
active waste producing reactor at the siﬁe. These specifications
also pfovide reasonable assurance that no individual in an
unrestriétéd area will receive'ah annual dose to the total body
greater than 5 mrem or an annual dosé‘to the skin greater than

15 mrem from these gaseoué éffluenté, and that the annual dose to
any orgaﬁ of an individual from radioiodinés and radioactive
material in particuléteyﬁorm will not‘exceed 15 mrem'from each radio-

active waste producing reactor at the site.”

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

of power evén under unusual operating conditions 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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Specification 2.4.3.a(1) limits the release rate of.gaseous waste
effluents to the environs so that the correspondingAgamma and

beta dose rates above background to an individual in an unrestricted
area are at all times less than that correésponding to 500 mrem/yr

to the total body or 3000 mrgm/yr‘to the skin, in compliance with

the limits of 10 CFR Part 20.

For Specification 2.4.3.a(l), gamma and beta dose factors for
the individual radionuclides are provided in Table B-1 of

Regulatory Guide 1.109,

The equations provided in these Technical Specifications are
developed from the methodology provided in Regulatory Guides
1,109 and 1.111. Since many reactors do not have provisions for
instantaneous radionuclide identification at all batch and continuous
release points for radioactive materials in gaseous effluents, and
since the collection process required to obtain adequate
sensitivity for the identification of pérticulates and radio-
iodine is a function of time, thése Technical Specifications
‘permit the accumulation of atmospheric dispersion 'actors-over
time.periods~consistent'with those utilized in the collection

of effluent data. For batch releases, the average y/Q corres-

ponding to release rate Q during each time period it,. not

-

greater than 1 hour shall be determined after each batch for

each sector from the average wind spesd and atmosphseric stability
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claSs (Pasquill_Catégqry) meaSured during each time period Atj.
For continuous releases, the average x/Q shall be determingd
for each time period Atj not gredtgr than ‘24 hours. _This
average x/Q is defived from the x/Q values calculated hburly

oT more frequqn;ly; and is based on hourly or more frequent |
observations of wind speed and at;ospheric stability class
(Pasquill Category), and is equal to the sum of the individual
x/Q determinations divided by the total number of determina-
tions during ecah;time period'Atjj These sector-dependent doées
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 SC. The licensee may employ a computeri:edi

system to measure,.determi§¢, cﬁmulaté{ and‘record the sector

doses to show compliance with the Commissions Regulations.‘

The release rate Specifications for‘radioiodi‘e, radioactive
material in parficulate form and radionuciides other than noble
.gaseé are depeﬁdent on»existiﬁg.radibnuclidé pathways to man.

The pathwafs which were examined for these Specifications are

1) individual inhalation Qfﬁairborne radiénuciides, éf deposition

of radipnuclides onto gr§;n~leafy vegetation with subsequent.consump—
tion by man, 3) dépositidn onto grassy areas where milch animals

and meat.producing animals gra:é with consumption of the milk and

meat by man, and 4) deposition on the ground with subsequent

exposure of man. Methods for estimating doses tc the thyroid

via these pathways are descrided in Regulatory Guide 1.10¢
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Spec1f1cat10n 2.4, 3 a(2)‘1rm1ts tﬁe release rata of radlolodlnes,v
radloactlve mater1a1 in partlculate form and radlonuclldes other
than noble gases so that the correspondinc thyroid dose rate
above backcround»to an 1nfant via the 1nha1atlon pathway is
less than 1500 mrem/yr at the 51te boundary, in cohpllance

with the llmlts of 10 CFR Part 20.

Consisteﬁt yith the’requirements.bf loaéFRjPart SO,_Appendix_A,
Design Criteria 60 and 64 Specificatidns;2r4.§fbﬂand:2.4,3,c require
that{SUitable equipment to mdnitor“an@Acontrelsthe radieactive gas-
eous-releasesfa;e operating during_anyAperiod these releases are
taking place.A

¢

Specification 2.4.3.d establishes the design objectives for
radicactive noble gases in waste effluents from each radioactive
waste producing reactor to unrestricted arsas. Specification

2.4.3.e establishes the design objective for radioiodines,

- .

radioactive materials in particulate form and,nuclides other than

noble gases in releases from each unit o unrestrlcted areas.

oL

These Spec1f1catlons are 1n ac"ordance w1th koonndlt I to lO CER

S

Part 50 dose design objeﬂtﬂves and calculatlonal procedurﬂs
based on models and data such that tHe andual exposure of an

individual through gaseous andsairborne Y"t‘wa»s ’s unllkely

to be substantially underestimated.




Specification 2.4.3.f limits the maximum quantity of radioactive
gas that can be contained in a waste gas storage tank. The calcu-
lation of this quantity should assume-inétantaneous ground release,
a x/Q based on S percent meteorology, an average gross energy of
0.19 Mev per disintegfation (considering Xe-133 to be the princi-
pal'emitter) and ekposure occurring at the miniﬁum site boundary
radius using a semi-infinite cloud model. The calculated qﬁantity
&ill limit the offsite dose above background to 0.5 rem or less,

consistent with Commission guidelines.

Specificatiqn 2.4.5.g redﬁires thaﬁ the licensee méintaih and
operate §heu§quipment installgd.in‘tﬂe vent, purge, exhaust, off-
gas and ventilation systems to reduce the release of radioactive
materials in gaseous waste effluents to as low as‘is reasonably
achievable, consistent with the reqﬁirements of 10 CFR.Parf

50.34a2 and 50.363. Normal use and maintenance of installed
equipment in the gaseoué waste sysfem provides reasonable
assurance thaﬁ the quantity released will not exceed the design
objectives. In order to keep releases of radicactive materials
as lowvas is“reason;bly achievable, the specification requires

s , o
operation of equipment whenever the projected curulative discharge
rate will exceed one-fourth the dose design objectiveslof Appendix

I to 10 CFR Part 50 during any calendar quarter,

The reporting reyguirements of Specification 2.4.3.h are in

. accordance with Section IV.A of Aprendix I to 10 CFR Part 50

1~

and Specification 3.6,

of these Technical Specifications.




Specification -2.4,3.1 provides for repdrting release events which,A
while below the limits of 10 CFR Part 20, could result -in exposures

higher than the design objectives.

_ . o —

Specification 2.4.3.j provides for maintaining instrumentation
on systems handling potentially-explosive gas mixtures of

hydrogen and oxygen.

The sampling and monitoring requirements given under Specification
2.4.4 provide assurance that radicactive materials released in
gaseous effluents are properly controlled and monitored in

conformance with the requirements of General Design Criteria 60 and

64. These requirements provide the data for the licensee and
the Commission to evaluate the plant's performance relative to
radioactive materials released in gaseou§ effluents. "Reports on
the quantities of radioactive materials released in gaseous
effluents are furnished to the Commission according to Section
5.6.1 of these Technical Specifications. On the basi$ of such
reports and any additional information the CommiSsion may obtain
from the licensee or others, the Commission mayufrom time to time
require the licensee to take such action as the Commission deems

appropriate.

Specification 2.4.4.b excludes monitoring the turbine building

ventilation exhaust for PWR reactors since this release is

wn

expectad to be a negligible release point.




2.4.5

LIMITING CONDITIONS FOR OPERATION

Specifications for Solid Waste Handling and Disposal

a. The total curie quantity and principal radionuclide compo-
sition shall be determined by measuresment or estimates for
all radioactive solid waste shipped offsite.

b. Reports of the radioactive solid waste shipments, volumes,
principal radiocnuclides, and total curie quantity, shall be

submitted in accordance with Section 5.6.1.

Bases: The requirements for solid radicactive waste handling and

disposal given under Specification 2.4.5 provide assurance that
solid radioactive materials stored at the plant and shipped off-
site are packaged in conformance with 10 CFR Part 20, 10 CFR

Part 71, and 49 CFR Parts 170-178.




TABLE 2.4-1

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS

Sémplin and Analysis ' Detectable -
Liquid Source Frg uen Type of Activity Analysis Concentrations
quency (uCi/mi)a
A. Monitor Tank Batch Releases Each Batch Principal Gamma Emitters 5x 10-7b
/ ‘ One Batch/Month Dissolved Gases® 105
Weekly Composite® Ba-La-140, 1-131" 10-6
H-3 10-5
Monthly Composite®
Gross a 107
Quarterly Compaosite® Sr-89, Sr-90 5x 108
B. Primary Coolant " Tech. Spec. — Appendix Ad Radioiodines 10°6
C. Steam Generator Blowdown o . Principal Gamma Emitters 5x 10-7b
Weeklyf .
- Ba-La-140, {-131 10-6
One Sample/Month Dissolved Gases® 105
. H-3 10-5
Month)y Composite
Gross a 10-7
Quarterly Compositef Sr-89,-Sr-90 5x 10-8
3 The detectabuhty limits for activity analysis are based on the technical feasibility and on the potential significance in

the environment of the quantities releaseéd. For some nuclides, lower detection limits may be readlly achievable, and
when nuclides are measured below the stated limits, they should aiso be reported

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

A composite sample is one in which the quantity of liquid sampled is propomonal to the quantity of liquid waste

‘discharged and in which the method of sampling employed resuits in a specimen which is representative.of the liquids

released.

The power level and cleanup or purification flow rate at the sample time shall also be reported. Specification 5.6.1.
For dissolved nobie gases in water, assume a MPC of 4 x 10-3 nCi/ml of water.

To be representative of the average quantities and concentrations of radioactive matenals in liquid effluents, samples
should be collected in proportion to the rate of flow of the effluent stream. Prior to analyses, all samples taken for
the composite should be thoroughly mixed in order for the composite sample to be representative of the average
effluent release. .
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TABLE 2.4-2

RADIQACTIVE GASEQUS WASTE SAMPLING AND ANALYSIS
Gaseous Source Sampling and Analysis Type of Activity Analysis .| Detectable Concentratians
Frequency ysis - {(uCi/mi)a
Waste Gas Decay Tank | Each Tank , ' Principal Gamma Emitters 10-4b
Batch Reieases .
H-3 10-6
Containment Purge Each Pdrge‘ Principal Gamma Emitters 104
Batch Releases
- -6
H-3 o 10
Condenser Air Ejector | Monthly (Gas Sample}® Principal Gamma Emitters 10-4b
Continuous Releases .
H-3 10-6
Qther Environmental Monthly (Gas Sampies}¢ Principal Gamma émitters 10-4b
Continuous Releases
_ H-3 10-6
Weekly (Charcoal Sample)e | 1-131 1012
Monthly {Charcoal Samplele | 1-133,1-138 : 10-10
Weekly (Particulates)d. ¢ Principal Gamma Emitters 10-1
(Ba-La-140, 1-131, Others)
Monthly Composited
(Particulates) Gross a 10-11
Quarterly Compositad _ Sr-88, Sr-90 10-11
(Particulates)

The above detectability limits for activity analysis are.based on tachnical feasibility and on the potential significance
inthe environment of the quantities released. For some nuclides, lower detaction limits may be readily achievable,
and when nuclides are measured below the stated limits, they should also be reported.

For certain mixtures of gamma emitters, it may not be possible to measure radionuclides at levels near their sensitiv-
ity limits when other nuclides are present in the sample at much higher levels. Under these circumstances, it will be
more appropriate to calculate the levels of such radionuclides using observed ratios with those radionuclides which
are measurable. .

Analyses shall also be performed following each refueling, startup, or similar operational occurrence which could alter
the mixture of radionuclides.

To be representative of the average quantities and concentrations of radioactive materials in particulate form released
in gaseous effluents, samples should be coilected in proportion to the rate of flow of the effluent stream.

Anatyses shall also be performed daily for a week following each refueling, startup or similar operational occurrence
which could lead to significant increase or decrease in radioiodine releases. '




PRESSURIZED WATER REACTQR LIQUID WASTE SYSTEM

TABLE 2.4-3

LOCATION OF PROCESS AND EFFLUENT MONITORS AND DEVICES REQUIRED BY TECHNICAL SPECIFICATIONS

" Continuous Monitoring Instrumentation

Grab High Liquid | Radiation Monitor
Gross . ki ' . Sanmple Level or . Plant
Process Streain or Release Point A(;r'us.: Activity R‘;S',M:?" ,:“(:f (C.(())nt\r/(.):vt: ﬁ:ﬁ:?c?t‘:f ‘Station Overflow lnstrument No.
: Y 1 Recorder ant solation va Alarm

Process Waste Control Tanks®? X X
Batch Waste Release Tanks? X X
Outdoor Storage Tanks

(Potentially Radioactive) - xe X
Puimary Coolant System X
Liquid-Radwaste Effluent Line X X ] X X X X
Steam Generator Blowdown-Effluent Line! X X X xd X - X
Service Water Efffuent Line® X X X
Component Cooling System X X - - X
Turbine Building Sumps (Floor Drains) -

Eftfluent Line. . X X X X

X-Required

a - Any tank that provides liquid waste management control of a process stream by valve isolation prior to sampling to determine the need for treatment, decay
or renioval of radioactive materials prior to liquid waste transfer (Not Release). '

b - Any tank that provides liguid waste management control of a liquid stream by valve isolation prior to mixing, representitive sampling and analyses of the
radioactive materials in the liquid waste prior to eachr tonk batch release. If compartments are used, each compartient shall have these requirements.

¢ - Required downstream of the heat excliangess aud before the release point oy service water lines coofing any unmonitored, potentially radioactive process stream.

i - Required to automaticatly terminate radioactive SGB effluent. The automatic contral function may also transfer the SGB stream into tanks for monitored

batch releases, to the SGB treatment systent or to the ¢
ondary system, as a plant design feature.,

¢ - Grab saniple 1o be taken and analyzed for gross activity at alarmy and cach 4 hours thercafrer during alarm conditions.

I - In some PWRs processed liguid from the steam generator blowdown system is returned directly to the secondary system, and the need for continuous monitoring

at this release point is eliminated.

atwaste treatinent system based on continuotis radiation monitoring of the SGB stream or the sec-




TABLE 244
PRESSURIZED WATER REACTOR GASEOUS WASTE SYSTEM
LOCATION OF PROCESS AND EFFLUENT MONITQRS AND SAMPLERS REQUIRED BY TECHNICAL SPECIFICATIONS

o .

<

Release Point

, Continuous Monitoring Instrumentation Continuous Grab Radiation Monitor
, ; — — - - . - Sampler ‘Sample Plant
Process Stream or Release Point Noble Gas Activity | Radiation’ | Auto Control to | Flow Rate [~ . Station Instrument No.
, Activity Recorder . Alarm Isolation Valve Indicator 1 Pan:tlculnte
. Waste Gas Storage Tank Releases X X X X ¢ x| ' x X
Condenser Air Removal System? X "X X. X X X X .
Vent Header System? X X X X | x X X R
Building Ventilation Systems
" Reactor Containment Building .
{(Whenever There is Flow) X X X. X X s X - X . X
Auxiliary Building? "~ X X X X X X X
* Fuel Handlisig & Siprugc - e A : .
.. Building or Arcu‘.’ﬁ X . A ¢ X X S X X S X
Radwaste Buitding or-Area®. X X X X X X X
Steam Generator Blowdown : ] . ‘ A
Tank Vent or Condenser VemP X X X X . X X
Turbine Gland Seal Condenser X X X X X X
Waste Evaporator Condenser .
~ Vemt® X X X X X X

X—Required

9 1f any or all of the process streans or building ventilation systes are routed to a single release point, the need for a continuous monitor at the individual dis-
charge point to the main exhaust duct is eliminated. One continutous moitor at the final release point is sufficient,

D 1 some PWRS the steam generator blowdown tank vent is routed to the main turbine condenser, and the need for a continuous monitor at this release point

is elimivated.

¢ For PWRs in which the waste evaporator condesser is vented directly to the atmosphere.
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. TABLE 2.4-5
VALUES OF Lgy AND Lgg, IN METERS-2 FOR PRESSURIZED WATER REACTORS
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‘ TABLE 2.4-6
DOSE FACTOR Ry, IN mrem/yr PER pCi/m3 FOR

PRESSURIZED WATER REACTORS

)

Sector,0

NNE

NE

ENE

E

ESE

SE

SSE

S

SSW

SwW

WSW

WNW

NW

NNW '

Distance, r0

Radionuclide

H-3
Cc-14
Cr-51
Mn-54
Fe-59
Co-58
Co-60
Zn-65
Sr-89
Sr-90
Zr-95
Sh-124
1131
1-133
Cs-134
Cs-136
Cs-137
Ba-140
Ce-141
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5.6.2 NONROUTINE REPORTS

c. Nonroutine Radioactive Effluent Reports

1)

(2)

Ny

Liquid Radicactive Wastes Report. If the cumulative dose

due to releases of radioactive materials in liquid effluents

exceeds one-half Specification 2.4.1.d during any calendar

quarter, the licemnsee shall make én investigation-to identify
the causes of such reléases and define and initiate a program
of action to reduce the Teleases 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 thé end of the quarter during which

the release occurred.

Gaseous Radioactive Waétes Report. Should the conditions

(a) or (b) listed below exist, thé 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 reéort 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

2.4.3.4d.




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

2.4.3.e.

(3) Unplanned or Uncontrolleleelease Report. Any unplanned or
uncontrolled offsite release of radioactive méterials that
results in exceeding one-sixth of the annual dose design
objectives for radioactive materials in liquid or gaseous
effluents requires notification. This notification must be
made by a written report within 3q days fo the NRC. The

report shall describe the event, identify the causes of the

unplanned or uncontrolled release and revort actions taken

to prevent Tecurrence.




