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RANCHO SECO UNIT 1

h TECHNICAL SPECIFICATIONS
Definitions

1.5.6 Heat Balance Cal bration

An adjustment of the power range channel amplifiers output to agree
with the core thermal power as determined by a heat balance
considering all heat losses and additions.

1.5.7 Source Check

A source check is the qualitative assessment of raannel response when
the channel sensor is exposed to a radioactive source.

1.6 (UADRANT POWER TILT

Quadrant to average power tilt is expressed in percent as defined by
the tollowing equation:

100 Power in any core quadrant _1
Average for all quaorants

1.6.1 Reactor Power Imbalance

Reactor power imbalance is the power in the top half of the core
minus the power in the bottom half of the core.

1.7 CONTAIttENT INTEGRITY

Containment integrity exists when the following conditions are
satisfied:

A. The equipment hatch is closed and sealed and both doors of the
personnel hatch and emergency hatch are closed and sealed except
in B below.

B. At least one door on each of the personnel hatch and emergency
hatch is closed and sealed during refueling operations or
personnel passage through these hatches.

C. All non-automatic containment isolation valves and blind flanges
are closed as required.

D. All automatic isolation valves are operable or closed in the
safety features position.

I

O
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RANCFO SECO UNIT 1
TECHNICAL SPECIFICATIONS

h De finitions

E. The contaiment leakage satisfies Specification 4.4.1 ano no
known changes have occurred.

1.8 REPORTABLE OCCURREtCE

Defined under Aaministrative Controls Section 6.9.5.

1.9 TIbE PERIODS

May be extended to a maximum of +25% te accomodate operations
scheduling. The total maximun combined interval time for any three
consecutive tests shall not exceed 3.25 tirres a single specified
surveillance interval.

1.9.1 Shifts (S)

A time period covering at least once per twelve (12) hours.

1.9.2 Daily (D)

A time period spaced to occur at 1mst once per twenty-four (24)
hours.

1.9.3 Weekly (W)

A time period spaced to occur at least once per seven (7) days.

1. 9. l: Fortnightly (F)

A tirre period covering two consecutive wee'<s spaced to occur 26
times a year.

1.9.5 Monthly (M)

A time period spaced to occur at least once per thirty-one (31)
da's.

1.9.6 Quarterly (Q)

A time period spaced to occur at least once per ninety-two (92)
riay s.

1.9.7 Semi-Annually (S.Y.)

A time period spaced to occur at least once per six (6) months.

1. 9. 8 /Innually (A)
,

A time period spaced to occur at least once pel twelve (12) months.

' 9.9 Biennially (B.7.).

A time perioa spaced to occur at least once in two (2) years. 357 0 i5
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RANCFO SECO UNIT 1
TECHNICAL 3PECIFICATIONSr

De finitions

1.13 PROCESS CONTROL PROGRAM

A FE0 CESS CONTROL PROGRAM (PCP) shall be the manual detailing the
program of sampling, analysis, and evaluation within which
SOLIDIFICATION of radioactive wastes from liquid systems is assured.

1.14 SCLIDIFICATION

Solidification shall be the conversion of liquid radioactive wastes
to an imnobilized free-sianding solid.

1.15 0FFSITE DOSE CALCULATION MANUAL (00CM)

An OFFSITE 00SE CALCULATION WNUAL (ODCM) shall be a .anual
containing the methodology and parameters to be used in the
calculation of offsite dose due to radioactive gaseous and liquid
effluents and in the calculation of gaseous and liquid effluent
monitoring instrumentation alann/ trip setpoints.

1.16 RESTRICTED AREA

That portion of the site property, the access to which is
contmlled by security fencing, equiprmnt and personnel.

1.17 SITE BOUNDARY

The boundary of the SMJD owned property.

O
357 o -
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RAtOO SECO UNIT 1
TECHNICAL SPECIFICATIONS

g Limiting Condicions for Operation

3.18 FUEL CYCLE DO,SE

The dose er dose cumnitment to a real individual from all uranium fuel cycle
sources is limited to < 25 mrem to the total body or any organ (except the
thyroid, which is limited to <75 mrem) over a period of 12 consecutive months.

Apolicauu At all times.m..

Action:
With the calculated dose from the release of radioactive
materials in liquid or gaseous effluents exceeding twice the
limits of Specifications 3.22.1.a, 3.22.1.b, 3.22.2.1, 3.22.2b,
3.22.3a, or 3.22.3b, prepam and subnit a Special Report to the
Coranission and lirrtit the subsequent releases such that the dose
or dose coranitrrent to a real individual from all uranium fuel
cycle sources is limited ca <25 mrem to the total body or any
organ (except thyroid, which is limited to <75 mrem) over 12
consecutive months. This Special Report shall include an
analysis which demonstrates that radiation exposums to all real
individuals from all uranium fuel cycle sour es (including all
effluent pathways and dimc' radiation) are less than the 40 CFR
Part 190 Standard. Otherwise, obtain a variance from the
Coirmission to permit mleases which exceeds the 40 CFR Part 190h Standard.

Bases:

This spr.cification is provided to meet the reporting requirements of 40 CFR
190.

O
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RAtCHO SECO UNIT 1
TECHNICAL SPECIFICATIONS

Limiting Conditions for Operation

3.19 RADIOACTIVE LICJID EFFLL'ENT INSTRUMENTATION

The radioactive liquid efflue monitoring instrumentation channels shown in
Table 3.19-1 shall be OPERABLE with their alarm / trip setpoints set to ensure
that the limits of Specification 3.21 are not exceeded.

Applicability: During radioactive mleases via the pathways identified in
Table 3.19-1.

Action:
a. With a radioactive liquid effluent monitoring instrumentation

channel alarm / trip setpoint less conservative than a value which
will Easure that the limits of Specification 3.21 are met,
irrmediately suspend the mlease of radioactive liquid effluents
monitored by the affected channel or declare the channel
inoperable.

b. With one or more radioactive liquid effluent monitoring
instrurmntation channels inoperable, take the ACTION shown in
Table 3.19-1.

Bases

@
Upon indication of radioactivity in the secondary system, radioactive liquid
effluent instnJmentation is required to mCnitor and Control, as applicable,
the releases of radioactive materials in liquid effluents. The alar.n/tric
setpoints for these instruments shall be calculated in accordance wi .h tne
ODCM to ensure that the alarm / trip will occur prior to exceeding the 1.imits of
10 CFR Part 20. The OPERABILITY and use of this instrumentation is consistent
with the requirements of General Design Criteria 60, 63, and 64 of Appendix A
to 10 CFR Part 50.

O
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RAtCHO SECO UNIT 1
TECHNICAL SPECIFICATIONS

Limiting Conditicns for Operation

TABLE 3.19-1

RADI0 ACTIVE LIQUID EFFLUENT FONITORING INSTRUhENTATIGN

Instrument Action

1. Gross Radioactivity htnitors
Providing Automatic Termination
of Release

a. Regenerant Hold-Up Tank With the monitor inoperable
Discharge Line htnitor ef fltent releases may be

resured for up to 14 days provided
that prior to initiating a release:

1. At least two independent
sam.les are analyzed in
acco4 ance with Specificationd

3. 21. \

2. A secon member of the
facility staff will
independe :tly verify the

O ,

discharge valving.
release rate calculations and

2. Flow Rate beasurement Devices

a. Regenerant Hold-up Tank *

Discharge Line

b. Waste Water Flow With the flow rate creasurement
device inoperable, effluent
releases via this pathway may
continue for up to 14 days
provided the flow rate is
estimated and recorded at least
once per four hours during actual
releases.

c. Regenerate Hold-up Tar.k Repair flow monitor co permit
Radiation htnitor Flow continued release.

* Pump curves are utilized to estimate flow.

O 357 01('
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RAtCHO SECO UNIT 1
TECHNICAL SPECIFICATIONS

Limiting Conditions for Operatior

3.20 RADICACTIVE CASEOUS EFFLUENT MONITORItG INSTRtJ ENTATION

The radioactive gaseous effluent monitoring instrumentation channels shown in
Table 3.20-1 shall bc OPERABLE with their alarm / trip setpoints set to ensure
that the limits of Specification 3.22 are not exceeded.

.ipolicability: During release via the pathways identified in Table 3.20-1.

Action:

a. With a radioactive gaseous effluent monitoring instrumentation
channel alarm / trip setpoint less conservative than a value which will
ensure that the limits of Specification 3.22 are met, declare the
channel inoperable.

b. With one or more radioactive gaseous effluent monitoring
instrunentation channels inoperable, take the ACTION shown in Table
3.20-1.

Bases

h The radioactive gaseous effluent instrumentation is provided to monitor and
control, as applicable, the releases of radioactive materials in gaseous
effluents during actual or potential releases. The alarm / trip setpoints for
these instnrents shall be calculated in accordance wi;h ODCA to ensure that

the alarm /tr..p will occur prior to exceeding the Jimits of 10 CFR Part 20.
The OPERABILITY and use of this instrumentation is consistent with the
requirerrents and General Design Criteria 60, 63 and 64 of Appendix A to 10 CFR
Part 50.

G
357 020
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RAtCK) SECO UNIT 1
TECHNICAL SPECIFICATIONS

Limiting Conditions for Operation

Table 3.20-1

RADI0 ACTIVE GASES EFFLUENT FONITORING INSTRLPENTATION

Instrument Action

1. Reactor Building Purge Vent

a. Poble Gas Activity Monitor With the monitor inoperable,
effluent releases via this
pathway may continue for up to
28 days provided grab sartples
are taken at least once per 8
hours and are analyzed in accor-
dance with Table 4.22-1 within
24 hours.

b. Iodine Sampler With the collection device
inoperable, ef fluent releases
via this pathway may continue
for tp to 28 days provided grab
samples am taken at least once
per 8 hours and these sarrples

( are analyzed in accordance
with Table 4.22-1 within 24 hours.

c. Particulate Sampler With the collection device
inoperable, effluent releases
via this pathway may continue for
up to 28 days provided grab
samples are taken at least cnce
per 8 hours and these
samples are analyzed in
accordance with Table 4.22-1
within 24 hours

d. System Ef fluent Flow Rate With the flow rate device
Measurement Device inoperable, effluent releases

may continue for up to 28 days
provided the flow rate is
estimated and recorded at least
once per 4 hours,

e. Sampler Flow Rate With the flow rate device
huasurement Envice inoperable, effluent mleases

via thip pathway may continue for
up to 28 days provided the flow
rate is estimated and recorded

Q at least once per 4 hours.
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RANCHO SECO UNIT 1
TECHNICAL SPECIFICATIONS

TABLE 3.20-1 (continued)

RADI0 ACTIVE GASES EFFLUENT MONITORING INSTRLf4ENTATION

Instrument Action

2. Auxiliary Euilding Stack

a. tbble Gas Activity With the monitor incperable,
htnitor effluent releases via this

pathway may continue for up to
28 days provided grab samples are
taken at least once per 8 hours
and these sarrples are analyzed in
accordance with Table 4.22-1 within
24 hours

b. Iodine Sampler Witt. the collection device
iraperable effluent releases via
this pathway may continue up to 28
days provided r ' ab samples are
taken at least once per 8 hours
and these samples are analyzed in
accordance with Table 4.22-1 |within 24 hours.

@
c. Particulate Sampler With the collection device

inoperable effluent releases via |
this pathway may continue up to 28 1

days p mvided grab samples ar.
taken at least once per 8 hours
and these samples are analyzed in
accordance with Table 4.22-1
within 24 hours.

d. System Ef fluent Flow Rate with the flow rate device
huasurement Device inoperable effluer.t releases via

this pathway mau continue up to 28
days provided the flow rate is
estimated and recorded at least
once per 4 nours.

e. Sampler Flow Rate With the flow rate device
Measurement Device inoperable effluent mleases via

this pathway may continue up to 28
days provided the riow rate is
estimated and recorded at le'st
once per 4 hours.

O
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TECHNICAL SPECIFICATIONS

h Limiting Conditions for Operation

TABLE 3.20-1(continued)

RADIOACTIVE GASE3 EFFLUENT MONITORING INSTR 134ENTATION

Instrument Action

3. Radwaste Service fraa Vent

a. Noble Gas Activity Monitor With the monitor inoperable,
effluent releases via this
pathway may continue up to 28 days
provided grab samples are taken at
least once per 8 hours and these
samples are analyzed in accordance
with Table 4.22-1 within 24 hours.

b. Iodint ,mpler With the collection device
inoperable effluent releases via
this pathway may continue up to 28
days provided grab samples are
taken at least once per 8
hours and these samples are
analyzed in accordance with
Table 4.22-1 within 24 hours,

c. Particulate Sampler With the collection device
inoperable effluent releases via
this pathway may continue up to 28
days provided grab samples are
taken at least once per 8
hours and these samples are
analyzed in accordance with
Table 4.22-1 within 24 hours.

d. System Ef fluent Flow Rate With the flow device inoperable
brasureirent Device ef fluent releases via this pathway

may continue up to 28 days
provided the flow rate is

estimated and recorded at least
once per 4 hours,

e. Sampler Flow Rate With the flow rate device
bbasurement Device inoperable effluent releases via

this pathway may continue up to 28
days provided the flow rate is
estimated and recorded at least
once per 4 hours.

O
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TBCHNICAL SPECIFICATIONS

@ Limiting Conditions for Operation

3.21 LIQUID EFFLUENTS

3.21.1 Concentration

The co centration of radioactive material released at anytime beyond
the site bcundary shall be limited to the concentrations specified in
10 CFR Part 20, Appenaix B, Table II, Colunn 2 for radionuclides
other than dissolved or entrained noble gases. For dissolved or
entrained noble gases, the concentration shall be limited to
2x10-4uCi/ml total activity.

Applicability: At all times

Action:

With the concentration of radioactive material released from the site to
unrestricted areas exceedi g 10 CFR 20.403 restore concentration within the
aoove limits and provide notification to the Comnission within 24 hours and a
Licensee Event Report within two (2) weeks.

' 21.2 Dose.

The dose or dose coamitment to an individual from radioactive
()h materials in liquid effluents released beyond the site bounoary shall

be lindted:

a. During any calendar quarter to 1.5 mrem to the total body and to
5 mrem to any organ; and

b. Durirg any calendar year to 3 mrem to the total body and to
10 neem to any organ.

Apolicability: At all times

Action:

a. With the calculated dose from the release of radioactive
materials in liquid effluents exceeding any of the above limits,
prepare and subnit to the 03mnission within 30 days a Special
Repo rt . This report will identify the cause (s) for exceeding
the limit and define the corrective actions to be taken to
reduce the releases so that the average dose or dose comnitment
to an individual from uch releases during the current and
subsequent three cale..dar quarters is within 3 mrem to tte total
body and 10 mrem to any organ.

J

G
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TECHNICAL SPECIFICATIONS

Limiting Conditions for Opcration

3. 21 (Continuad)

Bases

This specification is provided to ensure that the concentration o' radioactive
materials released in liquid waste ef fluents from the site to areas beyond the
site boundary will be less than the concentration levels specified in 10 CFR
Part 20, Appendix B, Table II. This limitation provides additional assurance
that the levels of radioactive materials in bodies of water outside the site
will not result in exposums within: (1) the Section II. . Eesign Objectives
of Appendix I,10 CFR Part 50, to an individual, and (2) v., limits of 10 CFR
Part lO.106(e) to the population. The concentration limn for noble gases is
based upon the assumption that Xe-135 is the controlling radiciotope and its
FPC in air (sutmersion) was converted to an equivalent concentration in water
using the methods described in International Corrmission on Radiological
Prutection (ICRP) Publication 2.

G
357 025

3-101 .
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TECHNICAL SPECIFICATIOtS

Limiting Conditions for peration

RADI0 ACTIVE EFFLUENTS

3.22 GASEOUS EFFLUENTS

3.22.1 Dose Rate

The dose rate beyond the site boundary due to radioact.1ve materials
mleased in gaseous effluents from the site shall be limited to the
following values:

a. The dose rate limit for noble gases shall be 500 mrem /yr to the
total body anu 3000 mrem /yr to the skin.

b. The dose rate limit for all radiciodines and for all radioactive
materials in particulate fonn and radionuclides other than noble
gases with half lives creater than 8 days shall be 1500 mrem /yr
to any organ.

Acolicability: At all times

Action:

With the dose rate (s) exceeding the above limits, decrease the release rate
h to comply with the limit (s) given in Specification 3.22.1 and provide

notification to the Q3rrmission within 24 hours and a Licensee Event Peport
within 2 weeks.

Bases

This specification is provided to ensure tnat the dose rate at anytime at the
restricted ama boundary (see Figure 3.21-1) from gaseous effluents from all .

units on the site will be within the annual dose limits of 10 CFR Part 20
beyond the site boundary areas. The annual dose limits are the doses
associated with the corcentration of 10 CFR Part 20, Appendix B, Table II.
These limits provide reasonable assurance that radioactive material discharged
in gaseous effluents will not result in the exposure of an individual outside
the restricted ama, either within or outside the site boundary, to annual
average concentrations exceeding the limits specified in Appendix B, Table II
of 10 CFR Part 20 (10 CFR Part 20.106 (b)). For individuals who may at times
t.e within the site boundary, the occuparcy of the individual will be
sufficiently low t- compensate for any increase in the atmospheric diffrsion
factor above that .~or the restricted area boundary. The specified release
rate limits restrict at all times the corresponding garrma and beta dose rates
above background to an individual at or beyond the restricted area boundary
o 500 mrerr'yr to the total body or to 3000 mrem /yr to the skin. These

release rate limits also restrict at all times the gorresponding tnyroid dose
rate above backgn]und to an infant via the cow-milx i nfant pathway I; 1500
mrem /yr for the nearest cow to the plant.
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h Limiting Conditions for Operation

3.22.2 Noble Gases

The air dose beyond the site boundary due to noble gases released in
gaseous ef fluents shall be 1:.mited to the following:

a. During any calendar quarter, to 5 mrad for garrma radiation and
10 mrad for beta radiation.

b. During any calendar year. to 10 mrad for gartma radiation and
20 mrad for beta radiat;on.

Applicability: At all times

Action:

a. With the calculated air dose from radioactive noole gases in gaseous
effluents exceeding any of the above limits, prepare and submit to
the Corrmission with 30 days, a Special Report. This report will
identify the cause(s) for exceeding the limit (s) and define the
corrective actions to be taken to reduce the releases so that the
average dose daring the current and subsequent three calendar
quarters is within (10) mrad for garrma radiation and (20) mrad for
beta radiation.

Bases

This specification is provided to implement tte requirements of Secticr 'I.8,
III. A, and IV.A of Appendix I,10 CFR Part 50. The Limiting Condition
Operation irrplements the guides set forth in Section II.B of Appendix I. The
ACTION statements provide the required operating flexibility and at the same
time implement the guides set forth in Section IV. A of Appendix I assure that
tte Ieleases of radioactive material in gaseous efflt'ents will be kept "as low
as is reasonably achievable". The Surveillance Requirements implement the
requirements in Section III.A of Appendix I that conform with the guices of
Appendix I to be shown by calculational procedures based on models and data
such that the actual exposure of an individual through the appropriate
pathways is unlikely to be substantially underestimated. The dose
calculations established in the 0004 for calculating the doses due to the
actual release rates of radioactive noble gases in gaseous effluents will be
consistent with the methodology provided in Regulatory Guide 1.109,
" Calculation of Annual Doses to Man from Routine Release of Reactor Effluents
for the Purpose of Evaluating Comoliance with 10 CFR Part 50, Appendix I, "
Revision I, October 1977 and Regulatory Guide 1.111, " Methods for Estimating
Atmospheric Transport and Dispersion of Gaseous Effluents in Rcatine Releases
from Light-Water-Cooled Reactors", Revision 1, July 1977. The 00CM equations
pmvided for dete1 mining the air doses at or beyond the restricted area
boundary (see Figure 3.21-1) will be based upon the historical average
atmospheric conditions. NUREG-0133 provides methods for dose calculations
ucnsistent with Regulatory Guides 1.109 and 1.111.

357 027

3-103



RAtO O SECO UNIT 1
TECHNICAL SPECIFICATIONS

Limiting Conditions for Operation

3.22.3 Radiciodines and Particulatec

The dose to an inalvidual from radiciodines and particulates with
half-lives greater than eight days in gaseous effluents released
beyond the site boundary shall be limited to the following:

a. During any calendar quarter to 7.5 mrem to any organ.

b. During any calendar year to 15 mrem to any organ.

Applicability: At all times

Action

a. With the calculated dose from the release of radio..odines and
particulates in gaseous effluents exceeding any of the above
limits, prepare and submit to the Conmission within 30 days a
Special Report. This report will identify the cause(s) for

|
exceeding the limit and define the corrective actions to be
taken to reduce the releases so that the average dose or dose
conmitment to an individual from such releases during the
curmnt and subsequent three calendar quarters is within
15 mrem to any organ.

Bases

This specification is provided to implement the requirements of Sections II.C,
III. A and IV. A cf Appendix I,10 FCR Part 50. The Limiting Conditions for
Operation are the guides set ferth in Section II.C of Appendix I. The ACTION
statements provide the mquired aperating flexibility and at tre same time
implement the guices set forth in Section IV.A cf Appendix I to assure that
the releases of radioactive materials in gaseous effluents will be kept "as
low as is reasonably achievable." The ODCM calculational methods specified in
the surveillance requirements implement the requirements in Section III. A of
Appendix I that conformance with the guides of Appendix I be shown by
calculational procedums based on models and data such that the actual
exporure of an individual through appropriate pathways is unlikely to be
substantially underestimated. The 0D04 calculational methods approved by tBC
for calculating the doses due to the actual release rates of the subject
materials am mquired to be cens_ tent with the nethodology pmvided in
Regulatory Guide 1.109, " Calculating of Annual Doses to Man from Routine
Releases of Reactor Ef fluents for the Purpose of Evaluating Compliance with 10
~/R Part 50, Appendix I", Revision I, October 1977 and Regulatory Guide 1.111,
" Methods for Estimating Atmospheric Transport and Discersion of Gaseous
if fluents in Routine Releases from Light-Water-Cooled Reactors", Revision I,
July 1977. These equations also pmvide for deteImining the actual doses
based upon the historical average atmospheric conditions.

O

357 028

3-104



RAtDO SE00 UNIT 1
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Limiting Conditions for Operation

The release rate specifications for radiciodines and particulates are
dependent on the existing radionuclide pathways to man, beyond the site
boundary . The pathe.ys which are examined ir' the developrmnt of these
calculations are: (1) individual inhalation of airborne radionuclides, (2)
deposition of radionuclides onto green leafy vegetation with subsequent
consumption by ran, (3) deposition onto grassy areas where milk animals and
meat producing animals graze with consurTption of the milk and meat by man, and
(4) deposition on the ground with subsequent exposure of man.

@

@
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RATOO SECO UNIT 1
TECHNICAL SPECIFICATI0t1S

G Limiting Conditions for Operation

3.23 GASEDUS RADWASTE TREAThe8T

The gascous radwaste treatment and/or the ventilatJon exhaust
treattrent system shall be used to reduce radioactive materials in

gaseous waste prior to their discharge when the sum of the currulated
dose to date for the quarter and the projected doses for the
remainder of the quarter would result in doses exceedir % of the
limits of Specification 3.22.

Applicability: At all tirres

Actiori:

a. With gaseous waste being discharged for trore than 31 days without
t matment and in excess of the above limits, prepare and submit to
the Commission within 30 uays a Special Report which includes the
following information:

1. Identification of equiptrent of subsystems not OPERABLE and the
reason for inoperability.

2. Action (s) taken to restore the inoperable equipment to OPERABLE
status.

3. Sur: mary cescription of action (s) taken to prevent a recurrence.

Bases

The CFERABILITY of the gaseous radwaste treatment system and the ventilation
exhaust treatrrent systems ensures that th3 systems will be available for use
whenever gaseous ef fluents require treatment prior to release to the
envimnme nt . The requirement that the appropriate portions of these systems
be used when specified provides reasonable assurance that the releases of
radioactive materials in gaseous effluents will be kept "as low as is
reasonably achievable." The specification irrplements the requirements of 10
CFR Part 50.36 A, General Design Criterion 60 of fppendix A to 10 CFR Part 50
and design objective Section II.D of Appendix I to 10 CFR Part 50. The
specified limits governing the use of appropriate portions of the systems were
specified as a suitable fraction of the guide set forth in Sections II.B and
II.C or fppendix I,10 CFTl Part 50, for gaseous effluents.

G
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TECHNICAL SPECIFICATIONS

G Limiting Conditions for Oceration

3.24 GAS STrJRACE TANKS

The quantity of radioactivity contained in each gas storage tank
shall be limited to 135,000 curies of noble gases (considered as
Xe-133).

Aoplicability At all times

Action

when the reactor coolant system activity reaches the limit of technical
specificatiun 3.3.4, sample the online waste gas decay tank daily to ensure
that the limit of 135,000 ciries equivalent Xe-133 is not exceeded and provide
notification to the Corrmissic" within 24 Nurs and a Licensee Event Report
within 2 weeks.

Bases

Restricting the quanti +.y of radioactivn.y contained in each gas storage tank
provides a.;surance that in the event of an uncontrolled release of the tanks

contents, the resulting total body exposure to an individual at the nearest
exclusion area boundary will not exceed 500 mrem. This is consJstent with
Stancard Review Plan 15.'.1, " Waste Gas System Failure".

Potential atmospheric releases f1Lm a waste gas decay tank are evaluated
assuming design coolant activities (see page 14D-25 Vol. VI FSAR). Based on
crimary coolant activity as shown in Table 14D-7, and the decay tank is
assumed to hold the activity associated with the off-gas from one reactor
coolant systen degassing with no credit taken for decay.

Calculation of the limiting decay tank activity based on the coolar t activity
limit of Section 3.1.4 yields a maximum decay tank inventory of 98,414 C1
(Ref. FSAR Table 14D-23) In order for the decay tank inventary to reach the
limiting condition for operation, coolant activity would have to exceed the
Technical Specification limit on coolant activity (Section 3.1.4) and this
would require a Itactor shutdown, thus preventing a further increase in
caseous activity.

Therefore, it is conservative to require that the online waste gas decay tank
be sampled daily upon reaching the coolant limiting activity value (43/E) to
insure the 135,000 curies equivalent Xe-133 is not exceeded. Once the coolant
is below the limiting activity, there is no requirement to sample waste gas
decay tanks except for discharging.

@
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TECHNICEL SPECIFICATIONS

Limiting Conditions for Operation

3.25 SCLID RADI ATION WASTES

The solid radwaste systems shall be OPERABLE and used to provide for
the SOLIDIFICATION of liquid wastes, for the SOLIDIFICATION and
packaging of other radioactive wastes and to ensure the meeting of
the requirements of 10 CFR Part 20 and of 10 CFR Part 71 prior to
shipment of radioactive wastes from the site.

Applicability At all tirms.

Action

a. With the requirements of 10 CFR Part 20,10 CFR Part 71, and the
PROCESS CONTROL PROGRIN of specification 6.14 not satisfied,
suspend shipments of defective containers of solid radioactive
wastes from the site,

b. With the solid radwaste system not CPERABLE for more than
31 days, when required to meet 10 CFR Part 20 and 10 CFR Part
71, to Specification 6.9.2, submit a Special Report which
includes the following information:

1. Identification of equipment or subsystems not OPERABLE and
@- the reasons "or inoperability.

2. Action (s) taken to restore the inoperable equipment to
OPERABLE status.

3. A description of alternatives used for SOLIDIFICATION and
packaging of wastes.

4. Sunmary description of action (s) taken to prevent a
recur tenc e.

If the solidification system is not required for waste elirdnation it
will be noted in the monthly report.

Bases

The OPERABILITY of the solid radwaste system ensures that the system will be
available for use whenever radw3stes require processing and packaging prior to
being shipped of fsite. This specification implements the requirements of 10
CFR Part 50. The process parameters used in establishin: the PROCESS CONTROL
PRfnRAM may include, but are not limited to waste type, waste pH,
waste /solicification agent / catalyst ratios, waste cil content, waste principal
enemical constituents, mixing and curing titres.

O
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TECHNICAL SPECIFIC.4Tl'JNS

Limiting Conditions for Operation

3.26 RADIOLOlICAL ENVIRONbENTAL MONITORItG

The radiological envirormental monitoring program shall be
conducted as specified in Table 3.26-1.

Applicability: At all tirres

Action:

a. With the radiological environmental monitoring program not being
conducted as specified in Table 3.26-1, prepare and submit to the
Conmission, in the Annual Radiological Operating Report, a
description of th3 reasons for not conducting the program as
recuired and the plans for preventing a recurrence. (Deviations
are pennitted from the required sampling schedule if specimens
are unobtainable due to hazardous conditions, seasonal
unavailability, or to malfunction of automatic sampling
equipment. If the latter, ef forts shall be made to co;rplete
corrective action prior to tm end of the next sampling period).

b. With the level of radioactivity in an environmental sampling
medium at one or more of the locations specified in Table 3.26-1
exceeding the limits of Table 3.26-2 when averaged over any

h calencar quarter, prepare and submit to the Conmission within 30
days after the level of radioactivity has been dete: mined, a
Special Report which includes an evaluation of any release
conditions, environmental factors or other aspects which caused
the limits to be exceeded. This report is not required if the
measured level of radioactivity was not the result of plant
ef fluents; however, the condition shall be reported and described
in the Annual Radiological Environmental Operating Report.

c. With milk or fresh leafy vegetable samples unavailaDle |from any
of the sample locations required by Table 3.26-1, prep 6re and
submit to the Conmission within 30 days a Special Repont which
identifies the cause of the unavailability of sarrples cad
identifies locations for obtaining replacerrent samples.; The
locatiens from which sanples were unavailable may then oe deleted
from Table 3.26-1 provided the locations from which thd
replacement samples were obtained are added to the envi'rormental
monitoring program as replacement locations, if available.

O
\
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TECHNICAL SPECIFICATIONS

Limiting Conditions 'or Operation

Bases

The radiological monitoring program required by this specification provides
measurenents of radiation and of radioactive materials in those exposure
pathways and for those radionuclides which lead to the highest potential
radiation exposures of individuals resulting from the station operation. This
monitoring program thereby supplements the radiological effluent rronitoring
program by verifying that the measureable concentrations of radioactive
materials i. levels of radiation are not higher th:in expected on the basis of
the effluent measurements and modeling of the envimrcental exposure
pathways. The specified monitoring program is in effect at this time.
Program changes may De initiated based on operational experience.

O
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Limiting Conditions for Operation

TABLE 3.26-1

RADIOLOGICAL ENVIR0tNENTAL MONITORING PROGRAM

Exposure Pathway Sampling and Type and Frequency
and/or Sample Sartple Locations * Collection Frecuency of Analysis

1. AIRBORNE

A. Radioiodine Locations 1,2,6,8, Contirocus operation of Radiciodine canister,
and Parti- 10,14,16,17 sampler with sartple col- Analyze at least once
culates lection as required by weekly for I-131.

dust loading but at
least once per week. Particulate sampler.

Analyze for Gross Beta
radioactivity greater
than or equal to 24
hours following filter

g change.
Perform ganma isotopic
analysis on composite
(by locaticn) sarrple at
least once per quarter.

2. DIRECT RADIATION Locations 1,2,6, At least once per quar- Ga:Tma dose. At least once
8-14,16,17 ter. per quarter.

!

* Saaple locations are shown on Figure 3.26-1.

G
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TECHNICAL SPECIFICATIONS

Limiting Conditions for Operation

TABLE 3.26-1 (continued)

RADIOLOGICAL ENVIR0tNENTAL FONITORING PROGRAM

Exposure Pathway Sampling and Type and Frequency
and/or Sample Sanple Location * Collection Frequency of Analysis

3. WATERBORNE

a. Surface Locations 1,4,8 Grab sanple collected Gross Beta analysis of each
monthly, suspended and dissolved

fraction. Tritiun analysis
at least once per quarter,

b. Runoff Location 1 Grab sample collected Gross Beta analysis of each
fortnightly. suspended and dissolved

fraction. Tritium analysish at least once per quarter,
plus ganma isotopic analysi
on dissolveri and suspended
fractions.

c. Well Locations 1,6,11 At least once each quar- Gross Beta and Tritium
ter. analysis of each sample.

d. D rinking Location 1 At least once each quar- Gross Beta and Tritium
ter. analysis of each sample.

e. hbd and Silt Location 1 At least once semi- Gross Beta on each sample
annually.One pint
sample of the top

3" of material 2 f t.
from shoreline

*Sanple locations are shown on Figure 3.26-1.

@
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TECHNICAL SPECIFICATI0t6

Limiting Conditions for Operation

TABLE 3.26-1 (continued)
P^D! _0GICAL ENVIRONMENTAL FUNITORING PROGRAM

E,.;msure P- thway Sampling and Type and Frequerry
j fc. Sample Sa: role Lor . cions * Collection Frecuency of Analysis

4 INGESTION

a. Milk Locations 1,3,9,12 At leEst once per fort- I-131 analysis of each
night when animals sample. i

ac on pasture; at
least once per month I

at other times !

I
b. Fish Location 1 At least semi-annually. Gross Beta minus K-40 i

One sample of each analysis on edible
of the following portion of each sample.
species:

1. Red Eared Sunfish
2. Bass

@
c. Food Locations 5,7,10, At time of harvest. One Gross Beta minus K-40

Products 11 sample of each of the analysis on edible
following classes portion of each sartple,
of food products:

1. Leafy vegatables
2. Fleshy vegetables or

fruits

* Sample locations are shown on Figure 3.22-1.

G
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TABLE 3.26-2

REPORTIf;G LEVELS FOR RADI0 ACTIVITY CONCEtiTRATIONS IN Ef2VIR0!e!EllTAL SAMPLES

Reporting Levels

Water Airborne Particulate Fish Milk Food Products

Analysis (pCi/l) or Gases (pC1/m ) (pCi/ gm, dre,{ (pCi/1) (pci/gn, dry)3

4
H-3 3 x 10

3!!n-54 1 x 10 M
9"

2fe-59 4 x 10 5B
oo
>x

3 ""
Co-58 1 x 10

$
2

Co-60 3 x 10 A8
C' C

2Z0-65 3 x 10 5, p;5
C- M^

2Zr-Nb-95 4 x 10 a ;;~

I-131 2 0.9 3 E
i

Cs-134 30 10 c.
8

Cs-137 50 20 m

m
8Ba-La-140 2 x 10
O2 2

Gross beta 40 2 1 x 10 1x 10 q
$

u g-
atn

N

C
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%tCn] SET UNIT 1
TECHNICAL SPECIFICA TIr;NS

O Limiting Conditions for Operation

3.27 LAND USE CdNSUS

A land use census shall be conducted and shall identify the location
of the neamst milk animal, the nearest msidence and the nearest
garden * of greater than 500 square feet producing fresh leafy
vegetables in each of the 16 meteorological sectors within a distance
of five miles.

Applicability: At all times

Action:

a. With a land use census identifying a location (s) which yields a
calculated dose or dose conmitment gmater than the values curmntly
being calculated in Specification 4.22.3, prepare and submit to the
Cocmission within 30 days a Special Report w.lich identifies tte new
location (s).

b. With a land use census identifying a location (s) which yields a
calculated dose or dose commitment (via the same exposure pathway)
greater than at a location from which sartples are currently being
obtained in accordance with Specification 3.26, prepare and submit to
the Conmission within 30 days a Specia? Report which identifies the

h,, new location. The new location shall be added to the radiological
environmental monitoring program wlthin 30 days, if possible, The
sampling location having the lowest calculated dose or dose
commitment (via the same exposure pathway) may be deleted from this
monitoring program after the growing season of the year in which this
land use census was conducted.

*droaa leaf vegetation sampling may be perfonned at the site oc ,ary in the
directien sector with tht. highest X/Q in lieu of the garden census.

O
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RAtDO SED) UNIT 1
TECHNICAL SPECIFICATIONS

@ Limiting Conditions for Operation

Bases

This specification is provided to ensure that changes in the use of areas
beyond the site boundary are identified and that modifications to the
monitoring program are made if reQJired by the results of this census. This
census satisfies the requirements of Section IV.B.3 of / pendix I to 10 CFi,
Part 50. Restricting the census to gaItens of greater than 500 square feet
provides assurance that significant exposure pathways via leafy vegetables
will be identified and monitored since a garden of this size is the minimum
require i to produce the quantity (26 kg/yr) of leafy vegetables assuned in
Regulatory Guide 1.109 for consumption by a child. To determine this minimun
garden size, the following assumptions were used: (1) that 20% of the garden
was used for growing broad leaf vegetation (i.e. , similar to lettuce and
cabbage); and (2) a vegetation yield of 2 kg/ square meter.

@
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RAfDO SECD UNIT 1
TECHNICAL SPECIFICATICNS

Limiting Conditions for Operation

3.28 EXPLOSIVE CAS MIXTURE

The concentration of oxygen in the waste gas holdup system shall be
limited to j4% by volune.

Apolicability

At all tirres.

Action

With the concentiation of oxygen in the waste gas holdup system > 4% by volune,
irrmediately sug)end all additions of waste gases to tre system and mduce the
concentration of oxygen to < 4% within 48 hours.

Bases

inis specification is provided to ensure that the concentration of potentially
explosive gas mixtures contained in the waste gas treatment system is
maintained below the flaninability limits of hydrogen and oxygen. Maintaining
the concentration of oxygen below the fla.Tmability limit provides assurance
that the releases of Iaaicactive materials will be controlled in conformance
with the requimments of General Design Criterion 60 of fopendix A to 10 CFRh Part 50.

@
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RANCHO SECO UNIT 1
TECHNICAL SPECIFICATIONS

Surveillance Standards

4.19 RADICACTIVE LIQUID EFFLUENT INSTRUMENTATION

Surveillance Recurements

The setpoints shall be determined in accordance with procedures as described
in the OLC4 and shall be recorded t , the release permits.

Each radioactive liquid effluent monitoring instrumentation channel shall be
aemonstrated OPERABLE by performance of the INSTPLFENT CHANNEL CHECK, SOURCE
CHECK, INSTRlf4ENT CHANNEL CALIBRATION, AND CHANNEL TEST at the frequencies
sho,vn in Table 4.19-1.

Records shall be maintained in the Process Standards of all radioactive liquid
effluent monitoring instrumentation alarm / trip setpoints. Setpoints and
setpoint calculations shall be available for review to ensure that the limits
of Specification 3.21 are met.

Bases

The radioactive liquid effluent instrumentation is provided to monitor and
control, as applicable, the releases of radioactive materials in liquid
effluents during actual releases. The alarm / trip setpoints for these

g instruments shall be calculated in accordant ' with tRC approved methods in the
%F ODCM to ensure that the alarm / trip will occur prior to exceeding the limits of

10 CFR Part 20. The OPERABILITY and use of this instrumentation is consistent
with the requirements of General Design Criteria 60, 63, and 64 of Appendix A
to 10 CFR Part 50.

@
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RAtCFO SECO UNIT 1
TECHNICAL SPECIFICAiiONS

Surveillance Standards

TABLE 4.19-1

RADI0 ACTIVE LIQUID EFFLUENT MONITORItC INSTRUfENTATION
SURVEILLAtCE REQUIREMENTS

Instrument Instrtment
Channel Source Channel Channel

Instrument Check Check Calibration Test

1. Gross Beta or Garrma -

Radioactivity hbnitors
Providing Alarm and
Automatic Isolation

a. Regenerant Hold-Up
Tank Discharge Line (1) (2) (3)
bbnitor D M R Q

2. Flow Rate htnitors
(4)

a. Waste Water Flow D NA NA NA

(4) (3b)h b. Radiation monitol Flow D NA NA Q

Table tbtation

(1) During releases via this pathway a monitor check shall be performed at least
once per 24 hours.

(2) The Instrument Channel Calibration for radioactivity measurement instrumentation
shall be performed using one or more reference standards.

(3) The Channel Test shall also demonstrate that automatic isolation of this pathway
and control Icom alarm annunciation occurs if any of the following conditions
exist:

a. Instrument indicates measured levels above the alaIm/ trip setpoint.

b. Circuit failure.

(4) The Instrument Olannel Weck shall consist of verifying indication of flow
during periods of release. The InstIumnt Channel Check shall be made at least
once daily on any day on which batch releases are made.

O
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RAfDO SECO UNIT 1
TECHNICAL SPECIFICATIONS

@
Surveillance Standards

4.20 RADI0 ACTIVE GASEOUS EFFLUENT MONITORItC INSTRUbENTATION

Surveillance Reauirements

The setpoints shall be determined in accordance with procedures as described
in the ODO4 and shall be recorded on release permits.

Each radioactive gaseous effluent monitoring instrumentation channel shall be
demonstrated OPERABLE by performance of the INSTRU{NT CHANNEL CHECK, SOURCE
CHECK, INSTRU4ENT CHANNEL CALIBRATION, AND CHANNEL TEST at the frequencies
shown in Table 4.20-1.

Records shall be maintained in the Process Standards of all radioactive
gaseous effluent monitoring instrumentation alaIm/ trip setpoints. Setpoints
and setpoint calculations shall be available for review to ensure that the
limits of Specification 3.22 are met.

Bases

The radioactive gaseous effluent instrumentation is provided to monitor and
control, as applicable, the releases of radioactive materials in gaseous
effluents during actual or potential releases. The alarm / trip setpoints for
these instrurrents shall be calculated in accordance with the methods in the

@- ODO4 to ensure that the alaIm/ trip will occur prior to exceeding the limits of
10 CFR Part 20. The OPERABILITY and use of this instrumentation is consistent
with the requirements and General Desion Criteria 60, 63, and 64 of fppendix A
to CFR Part 50.
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RANCHO SECO UNIT 1
TECHNICAL SPECIFICATIONS

Surveillance Standards

Table 4.20-1

RADI0 ACTIVE GASEOUS EFFLUENT FONITORIfC INSTRUhENTATION
SURVEILLAtCE REQUIREhENTS

Instrunent Instrument
Channel Source Channel Channel

Instrument Check Check Calibration Test

1. Reactor Building
Purge Vent

a. Noble Gas (1) (2) (3)
Activity Ntnitor D M Q Q

b. Iodine Sampler W NA NA NA

c. Particulate (2) (3)
Sampler W M Q Q

d. Systen Effluent
Flow Rate Measure-
ment Device W NA BY A

@
e. Sanpler Flow Rate

Measurement Device W NA BY A

2. Auxiliary Building Stack

a. Noble Gas (1) (2) (4)
Activity htnitor D M R Q

b. Iodine Sampler W NA NA NA

c. Particulate (2) (4)
Sampler W M Q Q

d. Systen Ef fluent
Flow Rate Feasure-
ment Device W NA BY A

e. Sanpler Flow Rate
hbasurement Device W NA BY A

@
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RANCHJ SECO UNIT 1
TECHNICAL SPECIFICATIONS

Surveillance Standards

Table 4.20-1 (continued)
Instrument Instrunent
Channel Source Channel Channel

Instrument Check Check Calibration Test

3. Radwaste Service Area

a. Noble Gas (1) (2) (4)
Activity Monitor D M R Q

b. Iodine Sampler W NA NA NA

c. Particulate
Sampler W NA NA NA

.

d. Systen Ef fluent
Flow Rate beasure-
ment Device W NA BY A

e. Sampler Flow Rate
Measurement Device W NA BY A

4. Waste Gas Hold-up System (5)
h Oxygen Monitor D NA Q M

Table Notation

(1) During releases via this pathway, a check shall be performed at least once per 24
hours.

(2) The Instrument Channel Calibration for radioactivity measurement instrumentation
shall be performed using one or more reference standards.

(3) The Channel Test shall also denonstrate that automatic tennination of this pathway
and control room alann annunciation occurs if any of the following conditions
axist:

a. Instrument indicates measured levels above the alann/ strip setpoint.

b. Circuit failure.

(4) The Channel Test shall also demonstrate that control roan alann annunciation
occurs if any of the following conditions exist:

a. Instrument indicates measured levels above the alann/ trip setpoint.

b. Circuit failure.
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RAtCFO SEW UNIT 1
TECHNICAL SPECIFICATIONS

Surveillance Sttndards

Table 4.20-1 (continued)
InstruTent Instrument
Channel Source Channel Channel

Instrurrent Check Check Calibration Test

(5) The Channel Calibration shall include the use of standaIO gas samples containing:

a. Nominal Zero volume percent oxygen, balance nitrogen.

b. Nominal four volute percent oxygen, balance nitrogen.

O
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RAtOO SEW UNIT 1
TECHNICAL SPECIFICATIOftS

Surveillance Stanaards

4.21 LIQUID EFFLUENTS

4.21.1 Concentration

Surveillance Requirements

The concentration of radioactive material at any time in liquid effluents
Ieleased from the site shall be continuously monitored in accordance with
Table 3.19-1.

The liquid effluent continuous monitors having provisions for automatic
teImination of liquid releases, as listed in Table 3.19-1, shall be used to
limit the concentration of radioactive material released at any time from the
site to areas beyond the site boundary to th2 values given in Specification
3.21.

The radioactivity content of each batch of radioactive liquid waste to be
discharged shall be detennined prior to Inlease by sampling and analysis in
accordance with Table 4.21-1. The results of pre-release analyses shall be
used with the calculational methods in the 0D04 to assure that the
concentration at the point of release is limited to the values in
'apecification 3.21.

h Post-release analyses of samples frca batch relases shall be performed in
accordance with Table 4.21-1. The results of the post-release analyses shall
be used with the calculational methods in the ODCM to assure that the
concentrations at the point of release are limited to the values in
Specification 3.21.

Bases

This specification is provided to ensure that the concentration of radioactive

materials relased in liquid waste ef fluents from the site to areas beyond the
site boundary will be less than the concentration levels specifled in 10 CFR
Part 20, Appendix B, Table II. This limitation provides additional assurarre

that the levels of radioactive materials in bodies of water outside the site
will not result in exposures within: (1) the Section II. A Design Cbjectives
of Appendix I,10 CFR Part 50, to an individual, and (2) the limits of 10 CFR
Part 10.106(e) to the population. The corcentration limit for noble gases is
based upon the assumption that Xe-135 is the controlling radioisotope and its
MPC in air (sutmersion) was converted to an equivalent concentration in water
using the methods described in International Conmission on Radiological
Protection (ICRP) Publication 2.

@
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TECHNICAL SPECIFICATIONS

Surveillance Standards

i ABLE 4.21-1
RADIOACTIVE LIQUID WASTE SAffLING Ato ANALYSIS PROGRAM

Sampling Minimum Analysis Type of Activity Lower Limit
Liquid Release Type Frequency Frequency Analysis Of Detection

(LLD)
(uCi/ml) (a)

A. Batch Waste Re- Each Batch Each Batch Mn-54, Fe-59, 5 x 10-7
lease Tanks (b) Co-53, Co-60

Zn-65, Mo-99,
Cs -134, Cs-137
Ce-141, and
Ce-144

(c)

I-131 1 x 10-6

One Batch /M M Dissolved and 1 x 10-5
$ Entrained Cases

M 5
Each Batch Composite (d) H-3 I 1 x 10

Gross Alpha 1 x 10
Q -8Composite (d) Sr-89, Sr-90 | 5 x 10Each Batch
Table totation

a. The lower limit of detection (LLD) is defined in the ODCM.

b. A batch release is the discharge of liquid wastes of discrete volume,

c. Other peaks which am measureable and identifiable, together with the listed
nuclides, shall also be identified and reported. Nuclides which are below the LLD for
the analysis should not be reported at being present at tre LLD level. When unu?Jal
circtmstances result in LLD's higher than specified, the reasons shall be docunented
in the semi-annual Radioactive Effluent Release Report.

d. A conposite saaple is one in which the quantity of liquid saaples is proportional
to the quantity of liquid waste discharged and in which the methoo of sampling
employed results in a specimen which is representative of the liquids released.
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TECHNICAL SPECIFICATIONS

Surveillance Standards

'; . 21. 2 Doses

Dose Calculations

Cumulative dose contributions from liquid effluents shall be determined in
accordance with the Offsite Dose Calculation tbnual (ODC4) at least once per
month.

Bases

This specification is provided to irrplement the requirements of Sections II. A,
III.A, and IV.A of Appendix I, 10 CFR Part 50. The Limiting Condition for
Operation implements the guides set forth in Section II. A of Appendix I. The
ACTION statements provide the required operating flexibility and, at the same
time, irrplement the guides set forth in Section IV.A of Appendix I to assure
that the releases of radioactive material in liquid effluents will be kept "as
low as reasonably achievable." The Dose Calculations Methodology in the ODCM
irrplements the requirements in Section III.A of Appendix I that confo1Tmoce
with the guides of Appendix I is to be shown by calculational procedures based
on models and data such that the actual exposure of an individual through
appropriate pathways is unlikely to be substaritially underestimated. The
equations specified in the CD04 for calculating the doses due to the actual
release rates of raoioactive materials in liquid effluents will be consistent

(g with the rrethodology provided in Regulatory Guide 1.109, " Calculation of
Annual Doses to Man from Routine Releases of Reactor Effluents for the Purpose
of Evaluating Compliance with 10 CFR Part 50, Appendix I," Revision 1, October
1977, and Regulatory Guide 1.113, " Estimating Aquatic Dispersion of Ef fluents
from Accidental and Routine Reactor Releases for the Purpose of Imolerrenting
Appendix I," April 1977. NUREG-0133 provides the methods for dose
calculations consistent with Regulatory Guides 1.109 and 1.113.

@
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RANCFO SECD UNIT 1
TEDiNICAL SPECIFICATIONS

Surveillance Standards
'4.22 GASEOUS EFFLUENTS

4.22.1 Dose Rate

Surveillance Requirements

The release rate of noble gases in gaseous effluents shall be controlled by
the offsite dose rate as established in Specification 3.22.

The noble gas effluent continwas monitors, as listed in Table 3.20-1 hall
Je used to limit offsite doses within the values established in Specirica'.lon
5.22 when monitor setpoint values are exceeded.

The release rate of radioacti 'e materials, other than noble gases, in gaseous
effluents shall be deteImined by obtaining representative samples and
perfoIming analyses in accordance with the sanpling and analysis program,
specified in Tabla 4.22-1.

The dose rara beyond the site boundaIy, due to radioactive mater.ials other
than noble gases released in gaseous effluents, shall be determined to be
witnin Lne required limits by using the results of the, sampling and analysis
program, specified in Table 4.22-1, in perfoIming the calculations of dose
rate beyond the site boundary.

6 Bases

This specification is provided to ensure that the dose rate at any time at the
restricted area boundary from gaseous effluents from all units on the site
will be within the annual dose limits of 10 CFR Part 20 beyond the site
boundary. The annual dose limits are the doses associated with the
concentrations of 10 CFR Part 20, Appendix, B Table II. These limits provide
reasonable assurance that radioactive material discharged in gaseous effluents
will not result in the exposure of an individual outside the restricted area,
either within or outside the site boundary, to annual average concentrations
exceeding the limits specified in Append!x B, Table II of 10 CFR Part 20 (10
7R part 20.106(b)) . For individuals who may at times be within the site
boundaIy, the occupancy of the individual will be sufficiently low to
compansate for any increase in the atmospheric diffusion factor above that for
the restricted area boundary. The soecified release rate limits restrict, at
all times, the corresponding gama and beta dose rates above background to an
individual at or beyond the restricted area boundary to 500 mrem / year to the
total body or to 3,000 mrem / year to the skin. These release rate limits also
restrict, at all times, the corresponding thyroid dose rate above background
to an infant via cow-milk-infant pathway to 1,500 mrem / year for the nearest
cow to the plant.

O
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RAfCHO SECO UNIT 1
TECHNICAL SPECIFICATIONS

h Surveillance Standards

TABLE 4.22-1
RADI0 ACTIVE GASEOUS WAIiE SWLING AfD ANALYSIS PROGRAM

Sampling Minimum Analysis Type of Activity Lower Limit
Gaseous Release Frequency Frequency Analysis of Detection
Type (LLD)

_ (uCi/ml)ai

A. Waste Gas Each Tank Each Tank Principal Ganma 1 x 10-4
Storage Tank Grab Prior to Release Emitters (b)

H3 1 x 10-6

B. Containment Each RJrge Each Purge Principal Ganma 1 x 10-4
Purge Grab Emitters (b)

Sample
H-3 1 x 10-6

C. Auxiliary M(c,d) M(c) Principal Ganma 1 x 10-4
g Building Stack, Grab Emitters (b)
U and Radwaste Saaple

Service Area H-3 1 x 10-6
Vent

D. All Release Continuous W(e) I-131 1 x 10-12
Types as listed Charcoal
in A,B,C above Sample

I-133 1 x 10-10

Continuous W(e)
Particulate Principal Ganma 1 x 10-11
Sanple Emitters (b)

(I-131, Others)

Continuous M Gross Alpha 1 x 10-11
Composite
Particulate
Sanple

Continuous Q Sr-89, Sr-90 1 x 10-11
Composite
Particulate
Sarrole

@
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RAf00 SECO UNIT 1
TECHNICAL SPECIFICATICNS

Surveillarce Standards

TABLE t. 22-1 (Continued)
RADIDACTIVE GASEOUS WASTE STFPLItC Ato ANALYSIS PROGRAM

Iable tbtation
a. The lower limit of detection (LLD) is defined in the 0001.

b. The principal gartma emitters for which the LLD specification will apply
am exclusively the following radionuclides: Kr-87, Kr-88, Xe-133,
X^ 133m, Xe-135, and XE-138 for gaseous emissions and M1-54, Fe-59, Co-58,
Co 60, 2n-65, tb-99, Cs-134, Cs-137, Ce-141, and Ce-144 for particulate
emissions. Other peaks which are measurable and identifiable, together
with the above nuclides, shall also be identified and reported. Nuclides
which are below the LLD for the analyses should not be reported as being
present at the LLD level for that nuclide. When unusual circumstances
result in LLD's higher than required, the masons shall be doctmented in
the semi-annual Radioactive Effluent Release Report.

Analyses shall also be perfoImed wten gross beta-ganma activity analysisc.
of reactor coolant indicates gmater than 10 uC1/ml and after each 10
uCi/ml increase in the gross beta-gamma activity analysis,

d. Trititm grab samples shall be taken at least once par seven days from theh ventilation exhaust from the auxiliary building stack during refueling.

e. When samples collected for 24 hours are analyzed, the corresponding LLD's
may be increased by a factor of 10.

O
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RAtOO SECO UNIT 1
TECHNICAL SPECIFICATIONS

h Survelilance Standarde

4.22.2 Noble Gases

Surveillance Requirements

Dose Calculations:

Cumulative dose contributions for the total tine period shall be
deternined in accordance with the Offsite Dose Calculation Manual
(frJCM) at least once every rrenth.

Bases:

This specification is provided to implement the requirements of
Sections II.8, III. A, and IV. A of fppendix I,10 CFR Part 50. The
Limiting Condition for Operation in.plements the guides set forth in
Section II.B of Appendix I. The ACTION staterrents provide the
required operating flexibility and at the same time implement the
guides set forth in Section IV.A of fppenoix I to assure that the
releases of radioactive mat rial in gaseous effluents will be kept
'as low as reasonably achievable." The Surveillance Raquirements
irrplement the requirements in Section III. A of Appendix I that
conform with the guides of mpendix I to be shown by calculational
procedures based on tradels and data smh that the actual exposure ofg an incividual through the appropriaN pathways is unlikely to be
substantially underestimated. Tie 1:se calculations established in
the CDP for calculating the doses due to the actual release rates of
radioactive aoble gases b gueous effluents will be consistent with
the methodoloy provided in Regulatory Guide 1.109, " Calculation of
Annual Doses to Man from Routine Releases of Reactor Effluents for
the PurDose of Evaluating Ccmpliaru with 10 CFR Part 50, Apoendix
I," Revisf on 1, October 1977 and Regulatory Guide 1.111, "Methoos for
Estimating Ttmospheric Transport and Dispersion of Gaseous Effluerits
in Routine ,tleases from Light-Water-Cooled Reactors," Revision 1,
JJ1y 1977. Tra ODW equations provided for determining the air doses
at the restricted area boundary will be based upon the historical
average atnespheric conditions. NUREG-0133 provides methods for dase
calculations consistent with Regulatory Guides 1.109 and '.111.

@
357 056

4-88
_ _ _ - _ _ _ _

.-. . __ _.



RAtDO SECD UNIT 1
TECHNICk SPECIFICATIONS

Surveillance Standards

4.22.3 Radiciodines and Particulates

Surveillance Requirements j

Dose Calculations:

Cumulative dose contributions fc; the total time period shall be determined in
accordance with 00CN at least once every month.

Bases:

This specification is provided to implement the requirements of Sections IIC,
III. A, and IV.A of Appendix I,10 CFR Part 50. The Limiting Conditions for
Operation are the guides set forth in Section II.C of Appendix I. The ACTION
statements provide the required operating flexibility and at the same time
implement the guides set forth in Section IV.A of @pendix I to assure that
the releases of radioactive materials in gaseous effluents will be kept "as
low as reasonably achievable." The 00CM calculational methods specified in
the surveillance requirements implement the requirements in Section IIl.A of
Appendix I that conformance with the guides of Appendix I be shown by
calculational procedures based on models and data such that the actual
exposure of an indivioual through app'ropriate pathways is unlikeh to be
substantially underestimated. The ODCM calculational methods approved by tECg for calculating the doses due to the actual release rates of the subject
materials are required to be consistent with the metnodology provided in
Regulatory Guide 1.109, " Calculating of Annual Doses to btan from Routine
Releases of Reactor Effluents for the Purpose of Evaluating Compliance with 10
CFR Part 50 Appendix I," Revision 1, October 1977 and Regulatory Guide 1.111,
" Methods for Estimating Atrrospheric Transport and Dispersion of Gaseous
Ef fluents in Routine Releases from Light-Water-Cooled Reacturs," Revision 1,
3J1y 1977. These equations also provide for determining the actual doses
based upon the historical average atrrespheric conditions. The release rate
specifications for radiciodines, radioactiva material in particulate form and
radionuclides other than noble gases are dependent on the existing
radionuclide pathways to man, beyond tM site boundary. The pathways which
are examined in the development of these calculations are: (1) individual
inhalation of airborne radionuclides, (2) deposition of radionuclides onto
green leafy vegetation with subsequent consumption by man, (3) deposition onto
grassy areas where milk animals and meat-producing animals graze with
consumption of the milk and meat by man, and (4) deposition on the ground with
subsequent exposum of man.

357 057

4-89



RA D O SECO UNIT 1
TECHNICAL SPECIFICATIONS

Surveillance Standards

4.23 GASEGUS RADWASTE TREATbENT

Surveillance Reouirements

Doses due to gaseous releases to unrestricted areas shall be projected at
least once per month.

Bates

The OPERABILITY of the gaseous radwaste treatment system and the ventilation
exhaust tmattrent systems ensures that the systems will be available for use
whenever gaseous effluents require treatmerit prior to mlease to the
environment. The requirement that the appropriate portions of these systems
be used when specified provides reasonable assurance that the releases of
radioactive materials in gaseous ef fluents will be kept "as low as reasonably
achievable." This specification implements the requirements of 10 CFR Part
50.36a, General Design Criterion 60 of Appendix A to 10 CFR Part 50,
and Design Objective Section II.D of Appendix I to 10 CFR Part 50. Tne
specified limits governing the use of appropriate portions of the systens were
specified as a suitable fraction of the guide set forth in Sections II.B and
II.C of Appendix I,10 CFR Part 50, for gaseous ef fluents.

G

0
357 058

4-90



RAtDO SEW UNIT 1
TECHNICAL SPECIFICATIONS

Surveillarce Standards

4.24 GAS STORAGE TANKS

Surveillance Reouirements

The quantity of radioactive material contained in each gas storage tank shall
be determined to be within the limit of 3.24 at least once per day when
radioactive materials are being added to the tank and the reactor coolant
system activity exceeds the limits of Specification 3.1.4.

Bases:

Restricting the quantity of radioactivity contained in each gas storage tank
provides assurance that in the ewnt of an uncontrolled Ielease of the tank's

contents, the resulting total body exposure to an individual at the nearest
site boundary will not exceed 500 mrem. This is consistent with Standard
Review Plan 15.7.1, " Waste Gas System Failure."

Calculations have shown that the reactor coolant activity trust exceed the
limits of Specification 3.1.4 before the storage tank activity approaches the
limits of Specification 3.24.

O
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RAfDO SECD UNIT 1
TECHNICAL SPECIFICATIONS

Surveillance Standards

4.25 SOLID RADICACTIVE WASTES

Surveillance Requirements

The solid radwaste system shall be demonstrated TERASLE at least once per
quarter, when required to meet 10 TR 20 and 10 CFR 71, or show the capability
for SOLIDIFICATION of the waste by meeting one or more of the conditions below;

a. By performance of functional tests of the equipnEnt and
components of the solid radwaste system.

b. By operating the solid radwaste system at least once in the
previous 92 days in accordance with the PROCESS WNTROL PROGRAM.

C. Verification of the existence of a valid contract for
SOLIDIFICATION to be performed in accordance with a FROCESS
CONTROL PROGRAM.

The PROCESS OJNTROL FROGRAM of Specification 6.14 shall be used to verify the
SOLIDIFICATION of at least one representative test specimen from at least
every tenth batch of each type of liquid radioactive waste. The test
specimens shall be processed in the radiochemical or waste processing
laboratory in accordance with procedures of the PROCESS CONTROL PROGRAM:

a. If any test specimen fails to verify SOLIDIFICATION, the
SCLIDIFICATION of the batch under test shall be suspended until
such time as additional test specimens can be obtained,
alternative SOLIDIFICATION parameters can be determined in
accordance with the PROCESS CONTROL PROGRIN, and a subsequent
test verifies SOLIDIFICATION. SOLIDIFICATION of the batch may
then be resurred using the altemative SOLIDIFICATION parameters
determined by the PROCESS CONTROL PROGRAM.

b. If the initial test specimen from a batch of waste fails to
verify SOLIDIFICATION, the FROCESS CONTROL PROGRAM shall provide
for the collection and testing of representative test specimens
from each consecutive batch of the same type waste until three
consecutive test samples demonstrate SOLIDIFICATION, The
PROCESS CONTROL PROGRAM shall be modified as required, as
provided in Specification 6.14, to assure SOLIDIFICATION of
subsequent batches of waste.
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RAtCFO SEW UNIT 1
TECHNICAL SFECIFICATIOt1S

Surveillarce Standards

4.25 Solid Radioactive Wastes (Continued)

Reports

The semiannual Radioactive Effluent Release Report shall include the following
information for each type of solio waste shipped of fsite during the report
period:

a. Container volume,

b. Total curie quantity (determined by measurement or estimate),

c. Principal radionuclides (determined by measurement or estimate),.

d. Type of waste (e.g., spent resin, cortpacted dry waste evaporator
bottoms),

e. Type of container (e.g. , LSA, Type A, Type B, Large QJantity),
and

f. Solidification agent (e.g. , cement, urea formaldehyde).

Bases

0
The CPERABILIlY of the solid radwaste system ensures that the system will be
available for use whenever radwastes require processing and packaging prior to
being shipped of fsite. This specification irrplements the Iequirements of 10
CFR Part 50.36a and General Design Criteria 60 of Appendix A to 10 CFR Part
50. The procesc parameters used in establishing the PROCESS WNTROL PROGRAM
may include, but are not limited to waste type, waste pH, waste / solidification
agent / catalyst ratios, waste oil content, waste principal chemical
constituents, mixirr; and curing times.
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RAtOO SE03 UNIT 1
TECHNICAL SPECIFICAT10t6

Surveillance Standards

4.26 RADIOLOGICAL ENVIR0r+ ENTAL MONITORItC

Surveillance Requirements

The radiological environmental monitoring sa:Tples shall be collected per Table
3.26-1 from the locations shown on Figure 3.26-1 and shall be analyzed to tre
requirements of Tables 3.26-1 and 4.26-1.

Bases:

The radiological monitoring program required by this specification provides
measurements of radiation and of radioactive materials in those exposure
pathways and for those radionuclides which lead to the highest potential
radiation exoosures of individuals resulting from the station operation. This
monitoring program thereby supplements the radiological effluent nonitoring
program by verifying that the measurable concentrations of radioactive
materials and levels of radiation are not higher than expected on the basis of
the effluent measurenEts and modeling of the environmental exposure
pathways. The specified monitoring program is in effect at the present time.
Program changes may be initiated based on operational experience.

@
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RAtCHO SECO UNIT 1
TECHNICAL SPECIFICATIONS

Surveillance Standards

Table 4.26-1 (Continued)

Table Notation

a - The LLD is the smallest concentration of radioactive material in a
sample that will be detected with 95% probability with 5% probability
of falsely concluding that a blank observation represents a " mal"
signal.

Analyses shall be perfoImed in such a manner that the stated LLD's
will be achieved under routine conditions. Occasionally, background
fluctuations, unavoidably small samle sizes, the presence of
interfering nuclides, or other uncontrollable circumstances may
render these LLD's unachievable. In such cases, the contributing
factors will be identified and described in the Annual Radiological
Environmental Operating Report.

b - LLD for drinking water.

c - LLD shown is for composite analysis. For individual sartples,
5x10-2pCi/m3 is the LLD

@
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RANCFO SECO UNIT 1
TECHNICAL SPECIFICATIONS

Surveillance Standards

4.27 LAND USE CEN3US

Surveillance Reouirements

The land use census shall be conducted at least once per annum by door-to-door
survey, aerial survey, or by consulting local agricultum authorities.

Reports:

The results of the land use census shall be included in the Annual
Radiological Environmental Operating Report.

Bases:

This specification is provided to ensure that changes in the use of amas
beyond th3 boundary am identified and that modifications to the monitoring
program are made if required by the msults of this census. This census
satisfies the requirements of Section IV.B.3 of Appendix I to 10 CFR Part 50.
Restricting the census to gardens of greater than 500 square feet provides
assuraire that sig71ficant exposure pathways via leafy vegetables will be
identified and monitored, since a garden of this size is the minimtm required
to produce the quantity (26 kg/ year) of leafy vegetable asstmed in Regulatory
Guide 1.109 for consumption by a child. To determine this minimum garden

h size, the following assumptions were used: (1) that 2CR of the garden
was used for growing broad-leaf vegetation (i.e. , similar to lettuce and
cabbage), and (2) a vegetation yield of 2 kg/ square meter.

G
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RANCFO SECO UNIT 1
TECHNICAL SPECIFICATIONS

Surveillance Standards

4.28 EXPLOSIVE GAS MIXTURE

Surveillance Requirements

The concentration of oxygen in the waste gas hold-up system shall be
deteImined to be within the limits specified in 3.28 by continuously
monitoring the waste gases in the waste gas hold-up tank with the oxygen
monitor required OPERABLE according to table 4.20-1.

Bases:

This specification is provided to ensure that the corcentration of potentially
explosive gas mixtures contained in the waste gas treatrrent system is
maintained bt low the flanmability limits of hydrogen and oxygen. Maintaining
the concentration of oxygen below the flarrmability limit provides the
assurance that the releases of radioactive materials will be controlled in
confonrance with the requirerrents of General Design Criterion 60 of fppendix A
to 10 CFR Part 50.

@
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RAfCFO SECD UNIT 1
TECHNICAL SPECIFICATIONS

Surveillance Standards

4.29 FUEL CYCLE DOSE

Surveillance Requirements

Cormulative dose contributions from liquid and gaseous effluents shall be
determinea in accordarce with Specifications 3.22.1.a, 3.22.1.D, 3.22.2.a,
3.22.2.b, 3.22.3.a, and 3.22.3.b, and in accordance with the Of fside Dose
Calculation Manual (ODCN).

Reports

Special Reports shall be sutmitted as required under Specification 3.18.

Bases

This specification is provided to meet the reporting requirements of 40 CFR
190.
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RANCK' aECO UNIT 1
TECHNICAL SPECIFICATIONS

Adninistrative Controls

TABLE 6.2-1

SHIFT CREW PERSONNEL Ato LICENSE REQUIREMENTS

REACTOR MJDE
COLD OTHER THAN

RANCHO SECO JOB TITLE SHUTDOWN COLD SHUTDOWN
_ _______ _._ __

Shift Supervisor 1 - SL 1 - SL
ISr. Control Room Operator

or
Control Room Operator 1-L 2 - L*

Auxiliary Oparator or
Equipment Attendant 1 1

Equipment Attendant or
Power Plant Helper 1

Minimun Total Personnel ** 3 5

* One licensed operator when the reactor is shutdown greater than 1% A k/k.

** In the event that any member of a minimum shift crew is absent or
incapacitated due to illness or injury, a qualified replacement shall be
designated to report onsite within two hours.

SL - NRC Senior Licensed Operator

L - tEC Licensed Operator

!
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RANCHO SECO 1
TECHNICAL SPECIFICATIONS

Administrative Controls
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RAtCHO SECO UNIT 1
TECHNICAL SPECIFICATION 3

Administrative Controls

6.5.1.6 Responsibilities (continued)

c. Review of all proposed changes to the Technical Specifications,

d. Reveiw of all proposed changes or modifications to plant systems
or equipment that affect nuclear safety,

e. Investigation of all violations of the Technic. Specifications,
and shall prepare and forward a report covering evaluation and
recornmndations to prevent recurrence to the Plant
Superintendent, Manager of I4Jclear Operations, and to the
Chaiman of the Management Safety Review Corrmittee.

f. Review of events requiring 24-hour written rotification to the
Commission.

g. Review of facility operations to detect potential safety hazards.

h. Performance of special reviews and investigations and reports
thereon as requested by the ChaiIman of the Management Safety
Review Corrmittee.

i. Review of the Plant Security Plan and irrplerrenting procedur s,
and shall sutmit recorrimnded changes to the Plan to the Cha.Iman
of the Management Safer.y Review Conmittee.

j. Review of every unplanned release of radicactive material to the
environs; evaluate the event; specify remedial action to prevent
mcurrence; and document the event description, evaluation, and
corrective action, and the disposition of the corrective action
in the plant records.

6.5.1.7 Authority

The Plant Review Cormittee shall:

a. Recorrmend to tle Plant Superintendent written approval or
disapproval of items corisidered under 6.5.l(a) through (d) above.

b. Render determinations in writing with regard to whether or not
each item considered under 6.5.1.6(a) through (e) above
constitutes an unreviewed safety question.

@
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RAtOO SECO UNIT 1
TECHNICAL SPECIFICATIONS

Administrative Controls

6.5.2.8 Audits (continued)

e. The Facility Emergency Plan and irrplementing procedures at least
once per two years,

f. The Facility Security Plan and irrplementing procedures at least
once per two years.

g. Any other area of facility operation considered appropriate by
the MSRC or the General Senager.

h. Cnmpliance with fire protection requirecrents and irrplementing
procedums at least once per two years.

i. An independent fire protection and loss prevention inspection
and audit shall be performeo annually, utilizing either
qualified offsite licensee personnel or an outside fire
protection firm.

j. An inspection and audit of the fire protection and loss
prevention program shall be performed by an outside qualified
fire consultant at intervals no greater than three years.

h k. The radiological environmental monitoring program and the
results thereof at least once per 12 months.

1 The OFFSITE 00SE CALCULATION MANUAL ano implementing procedures
at least once per 24 months.

m. The PROCESS CONTROL PROGRM for the SOLIDIFICATION of
radioactive wastes from liquid systems at least once per 24
months.

6.5.2.9 Authority

The MSRC shall report to and advise the General Manager on those
amas of responsibility specified in Sections 6.5.2.7 and 6.5.28.

6. 5.2.10 Records

Records of MSRC activities shall be prepared, apptoved, and
distributed as indicated below;

a. Minutes of each MSRC meeting shall be prepared, approved, and
forwarded to the General Manager within 14 days following each
meeting.

O
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RAtOO SECO UNIT 1
TECHNICAL SPECIFICATIONS

Administrative Controls

6.8 PROEDURES

6.8.1 Written procedures shall oe established, implemented, and maintained
covering the activities referenced below:

a. The applicable procedures reconmended in Appendix "A" of

Regulatory Guide 1.33, November 1972.

D. Refueling operations.

c. Surveillance end test activities of safety-related equipnent.

d. Security Plan implementation.

e Emergerry Plan irTlementation.

' : :c=35 ..- :._ : :: r _: c re : .i-.

g. Offsite Cose Calculation Marual implementation.

h. Ef fluent and environmental quality control program.

g 6.8.2 Each procedure and adninistrative policy of 6.8.1, above, and changes
thereto, shall be reviewed by the PRC. Those matters pertaining to
items 6.8.la, b, c, f, and g, above, shall be approved by the Plant
Superintendent prior to implementation and reviewed periodically as
set forth in each document. The manager of ttJclear Operations shall
approve Security Plan and Emergency Plan implementing procedures.

6.8.3 Teaporary changes to procedures 6.8.1, above, may be nede, provided:

a. The intent of the original procedure is not altered.

b. The change is approved by two members of the plant management
staff, at least one of whom holds a Senior Reactor Operator's
License on the unit af fected.

c. The change is docurrented, reviewed by the PRC, and approved by
the Plant Superintendent within seven days of inplementation.

O
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RANCFO SE W UNIT 1
TECHNICAL SPECIFICATIONS

O
Acininistrative Controls

6.9 REPORTING REQUIRE'ENTS

In addition to the applicable reporting requirements of Title 10,
Code of Federal Regulations, the following reports shall be
submitted to the Director of the Regional Office of Inspection and
Enforcement, unless otherwise noted.

6.9.1. Annual Reoorts,

Annual reports covering the activities of the unit, as described
below, for the previous calendar year shall be submitted prior to
March 1 of each year following initial criticality

Reports required on an annual basis shall include:

A tabulation on an annual basis of the ntmber of station,
utility, and other personnel (including contractors) receiving
exposures greater than 100 mrem /yr and their associated man rem
exposure, according to work and job functions,(2) e.g.,
reactor operations and surveillance, inservice inspection,
routine maintenance, special maintenance (describe
maintenance), waste processing, and refueling. The dose
assignment to various duty functions may be estimates based on
pocket dosimeter, TLD, or film badge measurements. Small
exposures, totaling less than 2CE of the individual total dose,
need not be accounted for. In the aggregate, at least 80% of
the total whole body dose received from external sources shall
be assigned to specific major work functions.

6.9.2 Annual Radiological Environmental Operating Report

6.9.2.1 Routine radiological environmental operating reports covering the
operation of the unit during the previous calendar year shall be
submitted prior to May 1 of each year. The initial report shall be
submitted prior to May 1 of the year following initial criticality

6.9.2.2 The annual radiological environmental operating reports shall
include sunmaries, interpretations, and statistical evaluation of
the results of the radiological environmental surveillance
activities for the report period, including a comparison with
preoperational studies, operational controls (as appropriate), and
previous envirormental surveillance reports, and an assessment of
the observed inpacts of the plant ooeration on the environment. The
reports shall also include the results of the land use censuses. If

haImful effects or evidence of irreversible damage are detected by
the monitoring, the report shall provide an analysis of the problem
and a planned course of action to alleviate the problem.

@
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RANCHO SECO UNIT 1
TECHNICAL SPECIFICATIONS

Administrative Controls
6.9.2.2 (continued) 1

The annual radiological environmental operating reports shall
include sumnarized and tabulated results in the format of Table
6.9-1 of all radiological envirormental samples taken during the
report period. In the event that some results are not available for
inclusion with the report, the report shall be submitted noting and
explaining the reasons for the missing results. The missing data
shall be submitted as soon as possible in a supplementary report.

The reports shall also include the following: a sumnary description
of the radiological environmental monitoring program, including
sampling methods for each sample type, size and physical
characteristics of each sample type, sample preparation methods,
analytical methods, and measuring equipment used; a map of all
sampling locations keyed to a table giving distances and directons
from one reactor; the result of land use censuses, and the results
of licensee participation in the Quality Assurance Program.

6.9.3 Semi-Annual Radioactive Effluent Release Report

Routine radioactive effluent release reports covering te operating
of the unit during the previous six months of operation shall be
submitted within 60 days after January 1 and July 1 of each year.

h The period of the first report shall begin with the data of initial
criticality.

6.9.3.1 The radioactive effluent release reports shall include a sumnary of
the quantities of radioactive liquid and gaseous effluents and solid
waste released from the unit as outlined in Regulatory Guide 1.21,
" Measuring, Evaluating, and Reporting Radioactivity in Solid Wastes
and Releases of Radioactive Materials in Liquid and Gaseous
Ef fluents from Light-Water-Cooled Nuclear Power Plants," with data
sunmarized on a quarterly basis, following the format of Appendix B
thereo f.

The radioactive efi'luent release reports shall include a summary of
the meteorological conditions concurrent with the release of gaseous
effluents during each quarter, as outlined in Regulatory Guide 1.21,
with the data surinarized on a quarterly basis, following the format
of Appendix B thereof.

O
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RAtCFO SECO UNIT 1
TECHNICAL SPECIFICATIONS

Aoministrative Controls
6.9.3.l(Continued)

The radioactive effluent release reports shall include an assessment
of tN radiation doses from radioactive effluents to individuals due
to their activities inside the site boundary during the report
period. All assumptions used in making these assessment (e.g.,
specific activity, exposure time, and location) shall be included in
these reports.

The radioactive effluent release reports shall include the following
information for all unplanned releases to unrestricted areas of
radioactive materials in gaseous and liquid effluents:

a. A description of the event and equiptrent involved.

b. Cause(s) for the unplanned release.

c. Actions taken to prevent recurrence.

d. Consequences of the unplanned release.

TN radioactive effluent release reports shall include an assessment
of radiation doses from the radioactive liquid and gaseous effluents
released from the unit during each calendar quarter, as outlined in

h Regultory Guice 1.21. In addition, the nearest offsite receptor
maximun noble gas gamma air aad beta air doses shall be evaluated.
The meteorological conditions concurrent with the releases of
effluents shall be used for determining the gaseous pathway doses.
The cssessment of radiation doses shall be performed in accordance
with the Of fsite Dose Calculation bbnual (ODCM).

The radioactive effluent release reports shall include any changes to
the PROCESS CONTROL PROGRM (PCP) or (0D00 made during the reporting
period, as provided in Specifications 6.14 and 6.15.

6.9.4 Monthly Report

Routine reports of operating statistics, including narrative surmiary
of operating ahd shutdown experience, or major safety-related
maintenance, and tabulations of facility changes (including changes
to radwaste treatrrent system), tests or experiments required pursuant
to 10 CFR 50.59(b), shall be submitted on a monthly bases to the
Office of bbnagement Infomiation and Program Control, U. S. Nuclear
Regulatory Ccrrmission, Washington, D. C. , 20555, with a copy to the
Regional Office, postmarked not later than the 15th day of each rronth
following the calendar rronth covered by the report. In addition, any
cnanges to the Of fsite Dose Calculation hbnual shall be submitted
with the Monthly Operating Report within 90 days in which the change
was made effective.

@
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6.9.5 Reportable Occurrences

The REPORTABLE CCCURRENCES of Specifications 6.9.5.1 and 6.9.5.2
below, including corrective actions and measures to prevent
recurrence, shall be reported to the tFC. Supplemental reports may
be required to fully describe final resolution of occurrence. In
case of corrected or supplemental reports, a license event report
shall be completed and reference shall be made to the original report
date.

6.9.5.1 Procpt Notification with Written Follow-up

The types of events listed below shall be reported within 24 hours by
telephone and confirmed by telegraph, mailgram, or facsimile
transmission to the Director of the Regional Office, or his
designate, no later than the first working day following the event,
with a written follow-up report within two weeks. The written
follow-up report shall includes, as a minimum, a cortpleted copy of a
licensee event report form. InfoImation provided on the licensee
event report form shall be supplemented, as needed, by additional
narrative material to provide complete explanation of the
circunstances surrounding the event.

a. FailuIe of the Ieactor protection systen or other sytens subject
to limiting safety system settings to initiate the required
protective function by the time a monitored parameter reaches
the setpoint specified as the limiting condition for operation
established in the technical specifications.

b. Operation of the unit or affected systems when any parameter or
operation subject to a limiting condition for operation is less
conservative than the least conservative aspect of the limiting
condition for opration established in the Technical
Specification,

c. Abnormal degradation discovered in fuel cladding, reactor
coolant pressure boundary, or primary containment.

d. Reactivity anomalies involving disagreement with the predicted
value of reactivity balance under steady state conditions during
poner operation greater than or equal to 1% A k/k; a calculated
reactivity balance indicating a SFUTDOWN MARGIN less
conservative than specified in the Technical Specifications;
short-teIm reactivity increases that correspond to a reactor
period of less than five seconds, or if subcritical, an
unplanned reactivity insertion of more than 0.5% A k/k; or
occurrence of any unplanned criticality

0
357 076

6-21



RAFCHO SEW UNIT 1
TECHNICAL SPECIFICATIONS

Adrainistrative Controls

6.9.5.1 Prompt Notification with Written Follow-up (Continued)

e. Failure or malfunction of one or more conponents which prevents
or could prevent, Dy itself, the fulfilltmnt of the functional
requirements of system (s) used to cope with accidents analyzed
in the Sfa.

f. Personnel error or procedural inadequacy which prevents or could
prevent, by itself, the fulfillment of the functional
requirements of systems requirca to cope with accidents analyzed
in the SAR.

g. Conditions arising from natural or nun-made events that, as a
direct result of the event, require plant shutdown, operation of
safety systems, or other protective measures required by
Technical Specifications.

h. Errors discovered in the transient or accident analyses or in
the methods used for such analyses as described in the Safety
Analysis Report, or in the bases for the Technical
Specifications that have or could have peImitted reactor
operation in a manner less conservative than assumed in the
analyses.

@
1. Performance of structures, systems, or conponents that requires

remedial action or corrective measures to prevent operation in a
manner less conservative than assumed in the accident analyses
in the Safety Analysis Report or Technical Specifications bases;
or discovery during plant life of conditions not specifically
considered in the Safety Analysis Report or Technical
Specifications that require rerredial action or corrective
measures to prevent the existence or developtrent of an unsafe
condition.

J. Occurrence of an unusual or important event that causes a
significant environmental impact, that affects potential
envirormental inpact from unit operation, or that has high
public or potential public interest concerning environmental
irrpact from unit operation,

k. Occurrence of radioactive material contained in gaseous holdup
tanks in excess of that permitted by the limiting condition for
operation established in the Technical Specifications.

O
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6.9.5.2 Thirty Day Written Reports

The types of events listed below shall be the subject of written
reports to the Director of the Regional Office within 30 days of
occurrence of the event. The written report shall include, as a
mininun, a completed copy of a Licensee Event Report fonn.
Information provided on the Licensee Event Report form shall be
supplemented, as needed, by additional narrative material to provide
complete explanation of the circumstances surrounding the event.

a. Reactor protection system or engineered safety feature
instrument settings which are found to be less conservative
than those established by the Technical Specifications, but
which do not prevent the fulfillment of the functional
requirements of affected systems.

b. Conditions leading to operation in a degraded mode permitted by
a limiting condition for operation or plant shutdown required
by a limiting condition for operation.

c. Observed inadequacies in the implementation of administrative
or procedural controls which thiaaten to cause reduction of

degree of redundancy provided in reactor protection systems or
engineered safety feature systems.

d. Abnormal degradation of systems other than those specified in
6.9.4.1.c, above, designed to contain radioactive material
resulting from tne fission process.

e. An unplanned offsite release of: (1) more than one curie of
radioactive material in liquid effluents, (2) more than 150
curies of noble gas in gaseous effluents, or (3) more than 0.05
curies of radiciodine in gaseous effluents. Tre report of an
unplanned offsite release of radioactive material shall include
the following information:

1. A description of the event and equipment involved.

2. Cause(s) for the unplanned release.

3. Actions taken to prevent recurrence.

4. Consequences of the unplanned release.

O
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6.9.5.2 Thirty Day Written Reports (Continued)

f. Measured levels of radioactivity in an envircrrnental sampling
medium determined to exceed tN reporting level values of Table
3.26-2 when averaged over any calendar quarter sanpling period.
When more than one of the radionuclides in Table 3.26-2 are
detected in tne saapling medium, this report shall be submitted
if:

concentration (1) concentration (2) +..>l.0+

limit level (1) limit level (2)
_

When radionuclides other than those in Table 3.26-2 are detected
and are tre result of plant effluents, this report shall be
submitted if the potential annual dose to an individual is equal
to or greater than tN calendar-year limits of Specifications
3.21.2, 3.22.2, and 3.22.3. This report is not required if the
measured level of radioactivity was not the result of plant
effluents; however, in such an event, the condition shall be
reported and described in the Annual Radiological Environmental
Operating Report.

6.9.6 Special Reports

Special reports shall be submitted to the Director of the Regulatory
Operations Regional Office within the time period specified for each
report. These reports shall be submitted covering the activities
identified below pursuant to the requirements of the applicable
reference specification:

a. A Reactor Building structural integrity report shall be
submitted within 90 days of completion of each of the following
tests covered by Technical Specification 4.4.2 (the integrat d
leak rate test is covered in Technical Specification 4.4.1.1):

1. Annual Inspection.

2. Tendon Stress Surveillance.

3. End Anchorage Cbncrete Surveillance.

4. Liner Plate Surveillance,

b. Inservice Inspection Program

c. Reser ved for Proposed Amenchent No. 43.

@
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6.9.6 Special Reports (Continued)

d. Status of Inoperable Fire Protection Equipment.10 days (3.14)

e. Radioactive Liquid Effluent
Concentration 14 days (3.21.1)

f. Radioactive Liquid Effluent Dose 30 days (3.21.1)

g. Gaseous Ef fluents 14 days (3.22.1)

h. tbble Gas Limit 30 days (3.22.2)

1. Radiciodine and Particulates 30 days 3.22.2)

j. Gaseous Radwaste Treatment 30 days (3.23)

k. Gas Storage Tanks 14 days (3.24)

1. Solid Radwaste System Inoperable 30 days (3.25)

m. Radiological htnitoring Program 30 days (3.26)

h n. henitoring Point Substitutions 30 days (3.26)

o. Land Use Census 30 days (3.27)

p. Fuel Cycle Dose 60 days (3.18)

@
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6.10.2 (Continued)

g. Records of training and qualification for current mencers of the
plant oprating staff.

h. Records of in-service inspections performed pursuant to these
Technical Specifications.

1. Records of Quality Assurance activities requireo by the QA
bb nual .

,J. Records of reviews performed for changes made to procecures or
equipnent or reviews of tests and experinents pursuant to 10 CFR
50.59.

k. Records of meetings of FRC and MSRC.

1. RecoIts of radiological environmental monitoring program.

@
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6.12 RESPIRATORY FROTECTION PROGRAM

The Respiratory Protection Program administered shall confonn to the
USNRC Regulatory Guide 8.15.

@

.
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6.14 PROCESS L TROL PROGRAM (PCP)

6.14.1 Function

The PCP shall be a manuai containing the equipment operating
procedures, process parameters, set points, drawings and controls,
and the laboratory procedures detailing the program af sanpling,
analysis, and evaluation within which solidification of radioac' ive
wastes from liquid systems is assured, and the surveillence
mquirements of these Technical Specifications.

The PCF shall be submitted to the Conmission at the time of proposed
Radiological Effluent Technical Specifications and shall bo subject
to review and approval by the Conmission prior to implemer.tation.

6.14.2 Changes to the PCP shall be made by either of tte fo'. lowing methods:

A. Licensee initiated changes:

1. Shall be submitted to the Conmission by inclusion in the
semiannual Radioactive Effluent Release Report for the
period in which the change (s) was/wem made and shall
contain:

a. Sufficiently detailed informaticn to totally support
the rationale for the change without benefit of
additional or supplemental information;

b. A determination that the change did not reduce the
overall conformance of the solidified waste product to
existing criteria for solid waste.c; and

c. Documentation of the fact that the change has been
reviewed and found acceptable by the Plant Review
Conmittee.

2. Shall become effective upon review and acceptance by the
PRC, unless otherwise acted upon by the Conmission through
written notification to the Licensee.

l
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1 6.15 0FFSITE DOSE CALCULATION MAtOAL (CDCM)
a

i 6.15.1 Function
3

3 The ODCM shall describe the methodology and parameters to be used in
j tre calculation of offsite doses due to radioactive gaseous and
5 liquid effluents and in the calculation of gaseous and liquid
-E effluent monitoring instrumentation alarm / trip setpoints consistent

with the applicable LCO's contained in these Technical
? Specifications. Methodologies and calculational procedures
j acceptable to the Conmission are contained in NUREG-0133.
=

The OD04 shall be submitted to the Conmission at the tine of proposed'

1
Radiological Effluent Technical Specifications and shall be subject
to review and approval by the Commslon prior to implementation.

j}| 6.13.2 Any changes to the 00CM shall be made by either of the following
methods:

-

A. Licensee-initiated changes:
1
} 1. Shall be submitted to the Conmission by inclusion in the

Monthly Operating Report within 90 days of the date thet

'E h change was made effective, and shall contain:
3
4 a. Sufficiently detailed information to totally support
i the rationale for the change without benefit of
j additional or supplemental information. Information
j submitted should consist M a package of those pages
E of the ODCM to be changed with each page nuntered and
4 provided with an approval and date box, together with
i appropriate analyses or evaluations justifying thej change ,
h
J b. A determination that the change will not reduce the

a' curacy or reliability of cose calculations or
<

jj sotpoint determinations; and
-|
]
'

Docuaentation of the fact that the change has beenc.
;j reviewed and fcund acceptable by both the PRC and b6RC.
m

2. Shall become effective upon u Me specifiea e '. agreed to,

j by both the PRC and MSRC following their review and
y acceptance of the change.
a
n
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6.16 MAJOR CHANGES TO RADI0 ACTIVE WASTE TREATFENT SYSTD45 (LIQUID,
GASEOUS, AND SOLID)

6.16.1 Function

The radioactive waste treatment system (liquid, caseous, and solid)
am those systems described in the facility Final Safety Analysis
Report or Hazards Sunmary Report, and amendments thereto, which are
used to maintain that control over raoloactive materials in gaseous
and liquid effluents and in solid waste packaged for offsite shipment
required to meet the LOD's set forth in th3se Specifications.

6.16.2 bbjor changes to the radioactive waste systems (liquid, gaseous, and
solid) shall be made by either of the following uthods. For the

purpose of this specification, " major changes" is defined in
Specification 6.16.3, below.

A. Licensee-initiated changes:

1. The Corrmission shall be informed of all changes by the
inclusion of a suitable discussion of each change in the
Semiannual Radioactive Effluent Release Report for the
period in which the changes were made. The discussion of

9 each change shall contain:

a. A surrmary of the evaluation that led to the
determination that &he change could be made (in
accordance with 10 CFR 50.59);

D. Sufficient detailed information to totally support the
reason for the change without benefit of additional or
supplemental information;

c. A detailed description of the equipment, components,
and processes involved, and the interfaces with other
plant systems;

d. An evaluation t '.he change which shows the predicted
releases of radioactive materials in liquid and
gaseous effluents and/or quantity of solid waste from
those previously predicted in the license application
and amendments themto;

e. An evaluation of the change which shows the expected
maximtm exposures to individuals in the unmstricted
area and to the general population from those
previously estimated in the license application and
amendments thereto;
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the chan ;et were nude,

q. lin estimte of the exposure to plant cperatirg
personnel aa a result cf the charge; aad

h. Docurrentation of the f act that the cnange was reviewed
and found acceptable by both tre FiC and the ht3RC.

2. Tne Change sna11 Decone ef fecti.ve upon review and
acceptance by t;oth the PRC and LSRC.

6.16.3 Background and cefinition of what constitutes " major changes" to
radioact ive waste systems (liquid, gaseous. and solio).

A. Background

1. 10 CFR Part 50, Section NJ.34a(c) requiles that each
application to constmet a nuclear power reactor provide a
description of the equipment installed to malntain control
over radioactive material in gaseous and liquid effluents
produced during normal reactor operations, including
operational occurrences.

2. 10 CFR Part 50, Section 50.3aa (b)(2) requires that each
application lo constmct a nuclear po<,er reactor provide
and estinate of the cuantity of radionuclides expected to
be released annually to unrestricted areas in liquid and
gasecus effluents produced during normal reactor operation.

3. 10 CFR Part 50, Section 50.34a(3) requires that each
application to construct a nucJear power reactor provide a
cescription of the provisions for packaging, stora;:e, and
snipment offsite of solio waste containing radioactive
miterials resultirg f rom treatnent of gaseous ana liGJid
ef fluents ano from other sources.

O
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6.16.3 (Continued)

4 10 CFR Part 50, Section 50.34a(3)(c) requires that cach
application to operate a nuclear power reactor shall
irclude (1) a description of the equipment and procedures
for the control of gaseous and liquid effluents and for tb3
maintenance and use of equipment installed in radioactive
waste systems, and (2) a revised estimate of the
information required in (b)(2) if the expected releases and
exposures differ significantly from the estimate submitted
in the construction permit.

5. The Regulatorv staff's Safety Evaluation Report and
Amendments thereto issued prior to the issuance of an
operatiry license contains a description of the radioactive
waste systems installed in the nuclear power reactor and a
detailed evaluation (including estimated releases of
radioactive materials in liquid and gaseous waste and
quantities of solid waste produced from normal operation,
estimated annual maximum exposures to an individual in the
unrestrlcted area and estimated exposures to the general
population) which shows the capability of these system to
meet the appropriate regulations.

@
6. The Regulatory staff's Final Environmental Statement issued

prior to the issuance of an operating license contains a
detailed evaluation as to the expected environmental irrpact
from the estimated releases of radioactive material in
liquid and gaseous effluents.

@ W 087n.
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6.16.3 (Continued)

B. Definition

" Major Changes" to radioactive waste systems (liquid, gaseous,
and solid) shall include the following:

1. Major changes in process equipment, conponents, stmctures,
and effluent monitoring instmmentation from those
described in the Final Safety Analysis Report (FSAR) or the
Hazards SuTmary Report and evaluated in the staff's Safety
Evaluation Report (SER) (e.g., deletion of evaporators and
installation of demineralizers; use of fluidized bed
calciner/ incineration in place of cement solidification
systcms);

2. Major changes in the design of radwaste treatment systems
(liquid, gaseous, and solid) that could significantly alter
the characteristics and/or quantities of effluents released
or volumes of solid waste stored or shipped offsite from
those previously considered in the FSAR and SER (e.g., use
of asphalt system in place of cement);

h 3. Cnanges in system design which may invalidate the accident
analysis as described in th SER (e.g., changes in tank
capacity that would alter the curies released); and

4. Changes in system design that could potentially result in a
significant increase in occupational exposure of operating
personnel (e.g., use of skid-mounted equipment, use of
mobile processing equipment).
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1.0 PURPOSE

The purpose of this operational and technical manual (Process Control Program)
for the Rarcho Seco Radioactive Waste Solidification Unit is to:

1. Provide a reasonable assurance of the sati factory solidification of
liquid radioactive waste and assure the absence of any significant
free water.

2. Standardize the method of operation for solidification of radwaste.

3. Provide a training manual for solidification unit operations

4. Provide a system description, sample collection and analysis
infonnation, solidification tests, and acceptance criteria.

Major reference is made to the operatirg procedures. This is required to

assure that the solid waste systen is operated properly and to assure that the

product of the process contains no free water and is a free standing solid.

Identified herein are: the interfaces with other plant systems (i.e.,

interlocks, monitors) which are required to be functional prior to radwaste

solidification processing; administrative controls and equipnent features to

ensure that operating procedures are followed; sampling requirements prior to
processing; and various processing steps and process parameters which provide
boundary conditions within which the radwaste solidification system is to be
operated.

Portions of this document will be incorporated into the appropriate Rancho
Seco technical and training manuals as deened appropriate for proper
actinistrative control of the liquid radwaste solidification process.
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2.0 REFEtREtCES

1. " Radiological Effluent Technical Specifications for PATl's", Section
3/4.11.3 " Solid Radioactive Waste" NUREG4472.

2. Radiological Ef fluent Technical Specifications for PAR's", Section
6.14 " Process Control Program." NUREG-0472.
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3.0 SOLIDIFICATION PROCESS GEtERAL DESCRIPTION AND CHEMISTRY

1. General Description

1. The liquio radioactive waste is transferred to a disposable

liner by P-694 (miscellaneous waste concentrate storage tank
pump). Waste is added to the disposable liner until the
predetermined waste level setpoint is Inached. Level control on
the disposable liner is maintained by a set of level leads which
have an otm meter read-out on the Control Panel H2WSl. When
liquid reaches these level leads, a short is produced and is
reflected on the otm meter at Panel H2WSl. A red indication
light is also located on Panel H2WS1 for each level lead.

2. Once the liquid radioactive waste has been added, the waste pump

(P-694) is secured and the transfer of urea formaldehyde from
the area formaldehyde tank (T-638) is started. Urea

formaldehyde is added to the disposable liner until the

precelermined UF level setpoint is reached.

3. The air sparging system mixes the waste /UF and maintains a
thorough mixing until the mixture is solidified.

4. Once the solution of waste and urea formaldehyde is mixed,
catalyst addition is started by pressurizing the catalyst

storage tank to 10 1 2 psig. The air head forces the catalyst

into the disposaole liner.

2. Chemistry

The Rancho Seco in-plant liquid radwaste solidification system utilizes urea
formaldehyde (UF) and sulfuric acid to convert radioactive liquid waste into 6
solid matrix. The urea formaldehyde is coatined with the radioactive liquid
and mixed. Once the UF/ waste is thoroughly mixed, sulfuric acid (about 34%)
is added as a catalyst to the solidification process. A strong acid

(H 50 ) is used to minimize the amount of catalyst required to adjust the2 3
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pH of the waste solution. The polynerization reaction that occurs curing the
process will msult in the fonration of some minimal amount of water. This

free water is scavenged by the addition of a powdered, pre-catalyzed resin
(Cascamite) to the liner afte the solidification process has been completed.
The most inportant chemistry criteria for beginning the polymerization
reaction is an acid pH (2-4); however, tiv3 reaction can be influenced by high
solics content in the liquid waste solution, particularly high boran found in
evaporator bottom samples.

The volume ratio of liquid wastes (nonnally evaporator bottoms) to urea
fontaldehyde is aoout 2:1. High solids content can result in less IF being

required for conolete polynerization. With high solids content, a 3:1 or 4:1

ratio may be sufficient. The amount of catalyst (sulfuric acid) required to

reach the desired pH must be determined for each waste solution. Normally
310-25 gallons of catalyst is required for a 300 f t container. A good

mixtuna begitis to gel within a minute or two and should be solidified af ter

approximately one-half hour. Curing takes place over several hours.

35709f
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4.0 SOLIDIFIL4TICN SYSTEN DESCRIPTION

The major systems contained in tN3 Solidification system are: tte waste
transfer system; the UF transfer system; the air sparging system; the catalyst
addition system; the off gas vent system; the electrical control console; and,
the fill head assemoly. An overall view of the Rancho Seco liquid radioactive

waste solidification unit is shawn in SMUD Drawings M-561, Sh. 1 and Sh. 2.

The radioactive waste solidification system receives radioactive waste from
Tanks T-679A and T-679B (the Miscellaneous Waste Concentrate Storage Tanks).

The electrical control panel (H2WS1) is equipped with a high and low level
alarm for both Nuscellaneous Waste Concentrate Storage Tanks. The storage

tank pump P-694 is controlled from the electrical control panel. Valve

RWS-205, which is located in the solioification room, isolates tb3 radioactive

waste solidification system from the radioactive Miscellaneous Liquid Radwaste
System.

Detailed systens descriptions are given below for the major conpanents of the
liquid radwaste solidificaticn system:

1. Waste Transfer System

.1 The purpose of the waste transfer is to transfer all types of

radioactive waste to the disposable liner via a fill head

assendly.

.2 The waste transfer header is a 1-1/2 inch stainless steel header
and extends from valve RNS-205 through the auxiliary building

wall to a flanged connector. A waste transfer hose connects the
waste transfer tender to valve FV-64902 whien is mounted to the
fill head assently.

.3 Tre waste transfer header is equipped with a waste inlet

isolation valve LV-63501 whicn is operated from electrical panel

HNS1 and an air cperatec header isolation valve (LV-64502).

357 096, ,
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4 A check valve (Rw3-661) is installed in the waste transfer
header to prevent backflushing of the solidification agent into
the liQJid radioactive Waste system.

.5 Ine miscellaneous wastes concentrate tank pump (P-694) functions
as the radioactive waste transfer puTp for the radioactive waste to
solidification system.

2. Urea FoImaldehyde Transfer System

.1 The purpose of the UF transfer systeT is to store the urea

formaldenyde and transfer the urea fonnaldehyde to the
disposable liner as required for solidification.

.2 The urea foImaldehyde is stored in a urea formaldehyde storage
tank, T-638, which has a storage capacity of 1,375 gals. The

storage tank is equipped with internal heating elements which
maintain a constant urea formaldehyde teaperature of 75 F. The

heaters are controlled from electric panel H2dSl. Tank level
indicatiun is also provided at the solidification control panel
(H2dS1).

.3 The urea fornalcehyde transfer punp (P-639) is a Moyno rump
rated at 12 GP4. The transfer pump takes suction oi tank T-638

(u rea formaldehyde storage tank) through valve (FV-63902) and
discharges to the waste transfer header through valve
( FV-63903) . If the discharge valve (FV-639G3) is not open, the
UF pump cannot be started for transfers to the liner. If the UF

pump is operating and the dischaIge valves are shut, the UF
transfer pump will be de-energized. The UF pumo cannot be

started unless the fill head is properly placed on the

disposable liner. This is to prevent a spill of urea

formaldenyde to the area outside the disposable liner.
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.4 On a high-high level condition in the disposable liner, the UF

purrp will be de-energized. This is ;o prevent an overflow

condition in the liner.

.5 The urea formaldehyde header is equipped with a pum suction

valve (FV-63902), punp discharge valve (FV-63903), -J a

mini-flow recirc header.

3. Catalyst Addition System

.1 The purpose of the catalyst addition system is to store the

catalyst ano transfer the catalyst to the uisposable liner as

required for solidification.

.2 The catalyst is transferred to the disposable liner by

pressurizing the catalyst tank (T-641) with service air. This

is performed from tha solid radwaste control room using service
air valve SAS-472.

.3 The sparge mode is the normal method of catalyst adoltion. In

this mode of operation, the catalyst is forced throughout the
matrix by the air sparging pressure. This method ensures equal

solidification throughout the mixture. Valve (F '-649Nd open

and vale RWS-674 is shut.

.4 The catalyst tank is equipped with both local and _e

(electrical panel H2WS1) tenk level indication and toe tank is

also equipped with a high level alarm which is set at 34 inch 3s

in the catalyst tank (T-641).

.5 The catalyst addition system is equipped with two flush
connections; cne is used to flush the transfer header, the other

is to flusn the catalyst tank (T-641).
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4. Service Air

.1 Tne function of the service air system is to supply air at
about 100 psig for the following functions.

.1 Operation of air operated valves

.2 Catalyst tank pressurization

.3 Television camera cooling

.4 Air sparging

5. RSoaraing Sys' m and Of f Gas Vent System

,1 The purpose of the air sparging system is to mix the contents
of the container and the urea formaldehyde. This is performed
by bubbling air through the mixture.

.2 The major conponents of the air sparging system are the air
sparging header which is placed inside the disposable liner and
the control regulator located in the solid radwaste control room.

.3 The purpose of the off gas wnt system is to create a slight
vacuum at the top of the disposable liner to draw off any
radioactive airDorne contamination and pass them through a HEPA

filter and to EF A-18 suction.

.4 During normal operation, the off gas vent blower should be

operating during waste transfer, UF addition, and catalyst
addition.

.5 The off gas vent system exhausts to a filtered and monitored
plant exnaust stack.

6. Electrical Control Panel (H2WS1) and Interlocks

.1 Panel Ff2WS1 is at the solid radwaste control station. This

panel contains indications and controls for the following

compone nt s:
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.1 Rmote viewing rronitor

.2 Waste storage tanks (T-679A and B) high-low level alarms

.3 UF Tank (T-638) level and temperature indication

.4 UF Tank heater controls

.5 Catalyst tank level

.6 Jib crane controls

.7 waste transfer purrp (P-694) controls

.8 Level controls and indications

.9 Valve and fill head controls

.2 Fill Head Position Waste Transrer Valves LV-63501 and LV-63502
Interlock

.1 This interlock prevents the transfer of waste into the fill

line unless the filling head is properly positioned..

.2 Valves LV- 9.Tl and LV-63502 will nc open unless the
filling head is properly positioned o i the disposable liner.

.3 The purpose of this interlock is to prevent inadvertant

pumping of radioactive waste when the filling head is not
located on a disposable liner.

.3 Waste Transfer Valves LV-63501 and LV-63502 and Blower ( A-653)
Interlock

.1 This interlock prevents the transfer of waste into the fill

line unless blower (A-653) is mnning.

.2 Valves LV-63501 and LV-63502 will not open unless the
blower (A-653) is mnning.

.3 The purpose of this interlock is to insure proper
ventilation of the disposable liner while adding

radioactive liquid waste.
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.4 High-High Level-Waste /UF Fill Head Valve FV-64902 Interlock

.1 This interlock prevents the addition of liquid waste or UF

on a high level condition in the disposable liner. Valve

FV-64902 cannot be reopened until the high level condition
has cleared.

.2 The Waste /UF fill head valve FV-64902 operates off a fixed
position level probe.

.3 The purpose of this interlock is to prevent an overflow
condition in the disposable liner.

.5 Fill Head Position-UF Transfer Pump (P-639) Outlet Valve
FV-63903 Interlcck

.1 This interlock prevents the opening of valve FV-63903
unless the fill head is properly positioned on the
disposable liner.

.2 The purpose of this interlock is to prevent inadvertent

pumping of UF unless the filling head is properly
positioned on the disposable liner.

.6 High-High Level - Valve FV-64211 Interlock

.1 The interlock de-energizes relay CT4R which closes valve
FV-64201 on a high level condition in the disposable
liner. Valve FV-64201 cannot be re-opened until the high
level condition has been cleared.

.2 It operates off a fixed position level probe. When the

level reac , the probe contact, HHLAR, the opening circuit
of valve FV-64201 is energized. This causes relay CT4R to
de-energize shutting valve FV-64201.
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.3 The purpose of this interlock is to prevent an overflcw
condition of catalyst or flush water in the disposable
liner.

.7 Fill Head Positicn- Valve FV-64201 Interlock

.1 The interlock prevents relay CT4R from being enen]ized when
the fill head is not properly positioned on the disposable
liner.

.2 The interlock operates off a pro >,imity switch located in
the base of the filling head. When the fill head is
properly positioned, contact FHPR in the control circuit
for valve FV-64201 is closed, allowing relay CT4R to be
energized thus opening valve FV-64201.

.3 This interlock is to prevent the transfer of catalyst or
flush water when the fill head is not properly positioned
on a disposable liner.

.8 Catalyst Tank Isolation-Catalyst Flush Interlock

.1 This interlock allows valve HV 64101 to open only when

valve FV-64201 is shut.

.2 The purpose of this interlock is to prevent inadvertant
addition of flush water to the catalyst tank.

.9 When a high-high level exists in the disposable liner, all flow
into the liner is automatically stopped. This is to prevent a

spill of radioactive waste to the surrounding environment.

.10 Pariel H2WS1 is equipped with an alarm bell which will alarm on a

high-high level condition in the disposable liner. An alarm
cutoff switch is available to silence the alarm. When the alarm
is silenced, a flashing red light is activated and will flash
unti) the alana condition is cleared.
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.11 Panel H2WS1 is equipped with level indication for waste level,
urea formaldehyde lewl, and high level. Waste and UF controls

are adjustable and will be set at the level determined by the
test solidification sample. Each level is also equippped with a
red indicating light.

7. Fill Head Assembly

.1 The purpose of the fill head assembly is to allow for
in-container mixing of the radioactive waste, urea formaldehyde,
and catalyst. The fill head assembly also serves as a seal to
prevent airborne contamination from escaping the disposable
liner.

.2 The fill head assembly houses the following corrponents:

.1 Remote monitoring camera

.2 Valve (RWS674), FV-64902, and FV-64904.

.3 Proximity switch for fill head position (ZSP64901)

.4 Pressure detector for liner pressure (PSH64901)

.3 The fill head is constructed of 3/16" mild steel and is coated
with a sulfuric acid resistant paint. A neoprene gasket is
fitted to the base of the fill head assembly to form a positive
seal between the disposable liner and the fill head assembly.
Additional protection may be provided by covering with plastic.

.4 Valve FV-64902 (fill head isolation) is a 2-inch, air-operated,
direct operating, diaphragm valve.
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5.0 SAMPLE COLLECTION AND ANALYSIS

This section of the Process Control Program establishes the required sartpling,
analysis, test solidification, and evaluation which is necessary to ensure
complete solidification of liquid radioactive waste.

1. Sample Procedure Overview

.1 Each Miscellaneous Waste Concentrate Tank will be cons.idered a
" batch". The tank will be recirculated to ensum sufficient
mixing and will be isolated so additional liquid waste will not

be added.

.2 The minimum sampling requirement for test solidification is
every tenth batch. However, initial sampling should be
performed more frequently (each tank of liquid waste) until
experience is gained to predict evaporator bottoms chemistry -
solidification behavior.

.3 If any test sarrple fails to solidify, a new test sample shall be
obtained and alternate solidification parameters determined.
When a subsequent test verifies proper solidification, then
solidification of the batch may begin using the alternative
solidification parameters determined.

.4 If the first test sample from a batch of waste fails to verify

solidification, a sample will be collected and analyzed in
accordance with this document from each consecutive batch of the
same type of wet waste until three (3) consecutive test samples
demonstrate satisfactory solidification. At this point, the

sampling requirement is again every tenth batch of liquid
radioactive waste.
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2. Radiological Precautions

.1 All samples must be handled with proper radiological
considerations to minimize personnel exposure and to prevent the
spread of contanination. See the Radiation Control Manual AP
305 for additional information.

.2 Cotton liners, rubber gloves, and a lab coat (as a minimum)
shall be worn while collecting, handling, and testing all

samples.

.3 A " clean" and "contaninated" control area should be set up to
prevent contamination spread.

.4 Radiation Work Permits will control conditions and operations of

sanpling solidification and disposal.

.5 Completed test samples will be properly disposed of. A record
of volune and description of the sanple will be maintained on

PCP data sheets.

3. Sampling Continuous Transfers of Waste

.1 00tain the sample from valve RWS-691 af ter recirculating the
tank contents until it is sufficiently mixed. This noInally

should be a minimum of 3 tank volumes.

.2 Sample volume should nonnally be 1-liter; however, if radiation
levels make this impractical, a smaller sample may be obtained
as appropriate.

Note: Test solidification will always be performed crior to

adding any liquid radwaste into the disposable liner.
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4. Sample Analysis

.1 Specific techniques for chemistry analysis are not included in
this Program since there are several acceptable procedures for
many of the analyses that may be required. See Chemistry and
F. 'oChemistry htanual AP 306 for additional information.

.2 Evaporator bottoms should be analyzed for the following: pH,
specific gravity, oil, and boten.

.3 Correlation of evaporator bottoms chemistry va UF and catalyst
required for complete solidification should be made to minimize
UF and catalyst usage and establish process boundary limits.

.4 All waste should have a qualitative test for foaming upon the
addition of the catalyst. This can be accomplished by the
addition of the catalyst to a small quantity of th3 waste in a
beaker and visually observing the results.

Note: High concentration or rapid addition of H S03 may2
cause excessive foaming.

.5 The solidification agents will require certain analysis and are

included in this section for convenience.

.1 Each rew shipment of UF and monthly thereafter on the
storage tank, a sample should be analyzed for specific
gravity and pH. Record any manufacturers lot nunters and
production dates which may be available. The

specifications for UF are: pH = 7.6 1 0.2 and specific
gravity = 1.296 i O.06. UF outside of these limits should
not be used for solidification purposes.

357 105
5-3



.2 Each shipment of catalyst, prior to use, should be analyzed
for specific gravity. Any batch of catalyst that varies

significantly from a specific gravity of 1.265 should riot
be used.

Note: 34-35% H SO4 = about 1.265 specific gravity.2

.6 All analytical results are to be recorded in a log maintained
for that purpose.

5. Process Control Program Data Sheet

.1 The PCP data sheet will be used to collect infonnation from each
test specimen and solidification evolution. The data sheet is
to be maintained on permanent file.

.2 The following infonnation is required on each test specimen:

.1 pH of waste

.2 waste oil content

.3 Waste /UF ratio

.4 UF/ acid ratio

.5 Percentage of free standing water

.6 Anount of powdered precatalyzed resin added

.3 The following information is required for all solidification

evolutions:

.1 Waste type

.2 Level probe setpoints

.3 Sparge air pressure

.4 Flow rate sparging tine

.5 Total waste added

.6 Total UF added
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.7 Total catalyst added

.8 Free rt..nding solid

.9 Batch number

.4 The batch numbers shall range from 1 through 10 and for each
tenth batch, a new set of process parameters shall be determined.

.5 A PCP data sheet is included as Section 7 of this PCP, However,

the data sheet need not be used in that identical fb m as long
as the required information is permanently filed.
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6.0 TEST SOLIDIFICATION AND ACCEPTAtCE CRITERI A

1. General Solidification Considerations

.1 A liquid waste /UF ratio of 2:1 is to be used on the first test

solidification unless previous data has shown a different ratio

is nonnally used for liquid radioactive waste. If a 2:1 ratio

results in a positive solid then increase the ratio in

increments of 0.5 (waste) until test results are negative. Then

use the last positive solidification result for the process

ratio; however, do not exceed a waste /UF ratio of 3:1.

.2 If the pH of any waste was less then three, a caustic should be
added to increase the pH to greater than three prior to the
addition of the UF. Record the sample size and the amount of

caustic added.

.3 If foaning occurred in the waste sample, an antifoaming agent
shool ; be added to the waste prior to the addition of the UF.

Record the sample size and the amount of antifoaming agent added.

.4 If the oil analysis indicated oil concentrations greater than

1%, attempts to remove the oil should be initiated. This may be

accomplished by skinming the top of the liquia or by the
additicn of anti-enulsion agents.

2. Test Specimen Solidification

.1 The waste sample should have the required pretreatment
accomplished prior to the test solidification.

.2 Prepare the test solidification vessel (nonnally a 1000-m1
disposable beaker) with a mixing device. This may be a

disposable magnetic stirrer, a miniature air sparge system or
other mechanical means of mixing the waste to UF.
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.3 Transfer a known repmsentative volurm of the waste to the test

solidification vessel. A typical volume is normally 400-ml.

.4 Add the appropriate amount of UF as determined by the applicable
ratio. For exaTple, 200-ml of UF would be aaded to 400-ml of
evaporator bottoms.

.5 Initiate mixing the waste and UF and, af ter a homogeneous
mixture is obtained (nont. ally allow at least 10 minutes), begin
the catalyst addition until a pH of approximately 2 is obtained
at which time discontinue the addition of the catalyst. Record
the amount of catalyst used.

.6 As soor, as the mixtum begins to thicken, secure the mixing and
allow the sample to remain undisturbed for at least 30 minutes.

.7 If any free liquid is noted on the top of the sample, transfer

the liquid, by draining, into a clean, disposable volumetric

beaker and record the amount of liquid transferred. Calculate
and record the percent of free liquid present. For example, if
641 of liquid was obtained from a 600-ml total volune, this

would represent 1% free water.

.8 Add a sufficient quantity of cascamite (CR-10) to the liquid in
the beaker to abscrb all the liquid. Record the amount of

cascamite added. The amount of cascamite added will be
correlated to the amount that will be required for addition to

the liner. tbte and record if any liquid remains. Calculate

the percent of free liquid of the entire volume of solidified

waste if any liquid was present.
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3. Alternate Solidification Parameter Selection

.1 If unacceptable solidification resulted from excessive foaT>ing,
the following itens should be explored to reduce subsequent
foaming. Solidification testing as specified in Step 6.2 above
must be repeated and results recorded.

.1 Adding additional or different antifoaming agent.

.2 Lowering the pH of the waste prior to the addition of the
.

UF (the pH nust remain above 3).
.3 Reduce the addition rate or concentration of the catalyst.

4. Solidification Acceptability

.1 The final sample solidification ratio will be considered

acceptable if the amount of free liquid following cascamite
addition was less than 0.1%.

.2 The waste solidification will be considered acceptable from a
solid mass standpoint if it is evident from its physical
appearance that the solidified waste would maintain its shape if
moved from the vessel. This may be determined, for example, by
simply prodding with a stick or other rigid divice and observing
significant resistarce to penetration.

.3 If one or more of the above tests (4.1 and 4.2) fails to meet
the stated criteria, additional solidification palameters must
be determined. This will also require the initiation of the

additional solidification testirg requirements of three
consecutive batches to show proper solidification per 6.1.1.
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