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3.9 RADIOACTIVE EFFLUENTS

- Applicability

Applies to disposal of radicactive liquid, and gaseocus wastes from the station.
Obtective

To del{ine the conditions for release of radiocactive liquid waste to the Keowee
Hydro dam tailrace and radiocactive gases to the unit vent to assure that any
radiocactive matarial released is kept as low as practicable and, in any event,
Is within the limits of 10 CFR 20.

Specification
3:9.1 General

Equipment installed in the radicactive waste systems shall be main-
tained and used to assure that except under unusual conditions, releases
of radicactive materials in effluents will be kept at small fractions
of the limits specified in 20.106 of 10 CFR 20. The Licensee is per-
mitted the flexibility of operation, compatible with considerations of
nealth and safety, to assure that the public i{s provided a dependable
source of power under unusual operating conditions which may temporarily
result in releases higher than such emall fractions, but still within
the limits specified in 20.106 of 10 CFR 20. It is expected that using
this operational flexibility under uanusual operating conditions the

- Licensee will exert nhis best efforts to keep levels of radicactive
material in effluents as low as practicable.

1.9.2 Liquid Wastas

3.9.2.1 Operating procedures shall be developed and used, and equipment
vhich has been installed to maintain control over radicactive
materials in liquid effluents produced during normal reactor
operations, including expected occurrences, shall be maintained
and used to keep levels of radioactive material in effluents
released to unrestricted areas as low as practicable.
inputs to the low activity waste tank may be released directly
to the Keowee tailrace without further processing than the
filcration system so long as the effluents - mcain onlv trace
quantities of radiocactive material.

3.9.2.2 Prior to release to the Keowee Hyd. .au irace, two independent
samples of ..quid wastes shall be ar“lyzed t. determine gross beta-
gamma and/or isotopic activity concentratio-s.

3.9.2.3 Radicactive ligquid waste shall de continuously monitored for flow
and groes radicactivity concentration during release.

3.9.2.4 Wherein practicable, radicactive waste releases shall de coor:
nated with normal operation of the Keowee Hydro Sracion.
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3.9.2.5. The r2lease of radicactive liquid efiluents shall be such
that the concentration of radionuclides during discharge to
tne Keowee Hydro tailrace (based on a minimum dilutiom flow of o
30 CPS or the aveilable flow from the Keowee Hydro Statiom if

overating) does not exceed the limits of 20.106 of 10 CFR 20,
Appendix B, for unrestricted areas. :

3.9.2.6, Under unusual conditions when waste treatment ejuipment is
inoperable, liquid waste shall be held up for decay for the
maximum period practicable prior to release and every reasonatle
effort shall be made to return any such disabled equipment
to its operable conditions before releases are made.

3.9.2.7. 1f the limits of Specificaciom 3.9.2.5 cannot be met, radiocactive
liquid effluents shall not be released.

3.9.2.8. The continuous water sampler in the Keowee River near the site
boundary shall be operable during discharge of liquid waste to
the Keowee Hydro dam tailrace. If ({t is inoperable and the
waste cannot be held up any longer, grab samples shall be taken
in the Keowee River where the continuous sampler is located
in order to determine the concentrations of radiocactivity in
the river during the tatch discharge operation. Rafer to Table
4.11-1 for sample frequency and analysis requirements.

3:9:3 Gaseous Wastes

3.9.3.1. The annual average release rates of gaseous and airborme particulate </
wastes shell be limited in accordance with the following equation:

(4.61 x 10-6 sec/m° x EQi/(MPC)i] s 1.0

where Q{ is the annual release rate in Ci/sec of any radio-
nuclide in the gaseous wastes mixtures; (MPC)i is the permissible
concentration for unres:cricted areas in units of Ci/m3 (uCi/cew
Ci/m%) for any radionuclide taken from Appendix B, Columm 1,
Table II of 10 CFR 20; and 4.61 x 10~% sec/m3 is the long term
atmospheric dispersion factor (X/Q), at the exclusion area
boundary of 1609 meters for a ground level release.

3.9.3.2. For purpose of calculating peraissible releases by the formula
{a 3.9.3.1, MPC for halogens and particulates with half-lives longer
than eight days shall be reduced by a factor of 700 from their
iisted values in 10 CFR 20, Appendix B, Column 1, Table II.
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3.9.3.3.

3.9.3.4

3.9.3.5

3.9.3.6

3.9.3.7.

3.9.3.8.

During release of radicactive gaseous wastes from the gaseous
waste disposal system to the unit vent, the following conditions

shall be mat:

4. The gaseous radicactivity monitor, iodine monitor, and the
particulats monitor in the unit vent shall be operable.

b. The waste gases and particulates shall be passed through the
high efficiency particulate filters and charcoal filters
provided (except as noted ia 3,9,3.9)

Purging of the reactor building shall be governed by the
following conditions:

4. Reactor building purge ahall be through the high efficiency
particulate filters and charccal filters until the activity
concentiration is below the occupational limit inside the re~-
actor building, at which time bypasse may be iaitiated.

5. Reactor building purge shall be through the high efficiency
particulate filters and charcoal filters whenever irradiated
fuel is being handled or any objects are being handled over
irradiacted fuel in the Reactor 3uilding.

¢. The limits of 3.9.3.4a and 3.9.3.4.b shall be met or the
containment shall not be purged.

During power operation, whenever the air ejector off-gas moniior
is inoperable, grab samples shall be taken from the air ejector
discharge and analyzed for gross radicactivity daily.

Potentially highly radicactive gasecus waste from the gaseous
waste disposal system and vent headers of unit components shall
be provided a minimum holdup of thirty days (except as noted in
3,9.3.7) when the release of the zaseous waste would exceed 17 of
10CPR20 limits as determined by the following equation:

[4.61 x 10™° sec/a’ x QL/(M2C)4] < 0.01

Under unusual conditions, gaseous wasta may be discharged from the
waste gas header directly to the unit vent for a period not to

exceed ltV?n cays if the holdup system equipment is not available

and the releases zeet Specification 3.9.3.1 and 3.9.3.3, Every reason-

qb}. effort shall be made to re-eatablish the availability of the
holdup system aquipment.

Under unusual conditions, g4s3eous radiocactive waste from the gaseous
was.e disposal systam can be released to the unit vent without
Passing through the HEPA and charcoal filters if the filter

system 1. inoperable. This mode of release may not exceed a seven-

day period, and the release rate must de within the limits of
Specification 3.9.3.1 and 3.9.3.3a.
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3 %.3.9. Under unusual conditions, when the filter system is inoperable,

§asecus vastes shall be neld up for the maximum period practicable
Prior to relsase. ZEvery reascnable effort shall be made to return

inoperadls: lrars rn the operabls condition b
the envir  snt are zade. efors releases to

3,9,3,10 The maximum activity to be contained in one gas holdup tank shall

be limited to 17,200 Ci/E. E will be assumed to be the same as
the £ of the noble gases ‘z rhe Treactor coolant systam as determined

in accordance with Table 4,}-3 of Specificatiom 4.1.2.

3.9.3.11 Gaseous waste releases shall be restricted so as to yield con-

centrations in the area of the temporary comstruction workers'
quarters in the east-southeast section of the exclusion area that
are no greater than that which could exist at the normal 1609
meter exclusion area boundary.

Waste processing equipment shall be maintained and used in accordance with
10CFRS0. 36a and administrative procedures developed {in accordance with
10CFRS0. 34a to assure that releases of radioactivity will be maintained as
low as practicable with the intent to be less than 1% of the limits of
10CPR20 Appendix B Table 2 Column II after dilution with the total hydro

flow occurring during discharge of liquid radiocactive wasie. Provision is
made for flexibility of operation compatible with heaith and safety to de
jure that the public is provided a dependable source of power. Even under
unusual operating conditions, which may temporarily result in releases
higher than usual, the limits of 10CPR20 will still be maintained. It is
not intended that this waste be continually reprocessed. Such reprocessing
would be the prerogative of the licensee.

Unusual operations, as used in these specifications, are those conditionms
existing when not all processing equipment is operable.

A.

Liquid Wastes

Radiocactive liquid wastes will be collected in waste storage tanks.
Treatment of liquid wastes for recovery of the water by evaporation
and/or ion exchange and disposal of concentrated evaporator bottoms

and spent resin as s0iid wastes will be performed to maintain quantities
of radiocactive materials released as low as practicable. Contents of
the low activity waste tank and the condensate ctest tank will be mixed
and sampled for analysis to determine the resulting comceatration upon
dilution.

The minimum diluction flow without Keowee Hydro Station operatiom is
30 cfs and will be periodically verified. It ia intended where
practicable, to coordinate radicactive ligquid waste rnleases with
the operation of the Xaowee Hydro Station to provide dilutiom flows
greater than 30 cfs. However, calculations to determine batch
discharge rates will be made on the basis of a 30 cfs dilution flow
or the available flow from the Keowee Hydro Statiom if operating.
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Inputs to the low activity waste tank are expected to contain only
trace quantities of radicactivity and consequently may be released
directly to the Keowee tailrace without further processing than the
f1lters associated with the tanx. Ia the event that significant
activity, on the order of 2 x 10°8 uCi/ml, is found in the low

activity waste tank, the contents will be processed either by
eVaporators snd/or demineralizers. High activity wastes drain to
either the miscellaneous waste holdup tank or the high activicy
waste tank.

The specification regarding returning inoperable equipment to the
operable condition is intended to preclude unnecessary delays in
recovering from unusual operating conditions in conformance with

10 CFR 50.36a.

Gasecus Wastes

adicactive gases will be those resulting from the fission process
and neutron activation. These gases will be collected in the
waste gas tanks from the various liquid atoraze tanks associated
with the reactor, Gaseous wasta2s in the reactor building
atmosphere are released by purging to the unit vent. Any gaseous
wastes in the Auxiliary 3uilding atmosphere will be releasec
through the ventilation system to the unit veat which is monitored.

Temporary construction quarters are located inside the exclusion
area. During the period of time that these quarters are in use,
administrative procedures will limit releases of zaseous waste

{n this sector of the exclusion area in accordance with appropriate
meteorclogical restrictions. In addition to Ihis, these quarters
will be monitored to assure that the administrative procedurss

are effective and that the dose limits prescrided Dy regu.lat.ons

are not exceedad.

The long term atmospheric dilution factor (X/Q) at the exclusion
area boundary of 1609 meters for a ground release as used ia this
specification i{ncorporates rasults from SFy (suliur hexalluoride)
gas tracer experiments (see Ocomnee FSAR Appendix 2A) and includes

a 0.53 dilution factor for inversiom occurrences at low wind speeds.
‘he (X/Q) value to be used under Gaseous Wastes in Specification
3.9, is 4.61 x 10=6.

High concentraticns of airborne radioactivity are not expected i1n the
containment unless the reactor nas significant failec fuel and/or

there {8 significant uncollected primary coclant leaxage in the
containment. In order to reduce the amount of radiocactivi:y which

would be purzed to the atmcsphere, the containment air will be exhausted
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through high efficiency particulate and charcoal filters until con=
tinuous occupancy occupational axposura limits are attained in the
containment. After these limits are attained, the maximum concentratiom
of radiocactivity at the site boundary would be approximately 0.12% of

10 CFR 20 Limits for unrestricted areas assuming the restrictive at-
mosphere diffusion factor applied to the accident analysis (1.16 x 10-%
sec/m). However, containment purging would normally be timed to coin-
cide with better atmospheric dispersiom conditions. It is considered
reasonable to allow by-passing of the purge filters under these con-
ditions since with small concentrations of radiocactivity little, if any,
discernable health benefit would be achieved by using the filters

while the useful life of the filters would be consumed. In additiom,

it is anticipated that the containment will be purged only on a periodic
basis when personnel are required in ths containment.
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