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Mr. J. A. Jones

Executive Vice President :

carolina Power & Light Company

336 Fayetteville Street
Raleigh, North Carolina 27602

- Dear Mr. Jones:
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" QOperating License No.
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October 16, 1978.

The revised Technical Specifications limit the annual gaseous release
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Richard E. Jones, Esquire
Carolina Power & Light Company
336 Fayetteville Street
Raleigh, North Carolina 27602

George F. Trowbridge, Esquire
Shaw, Pittman, Potts & Trowbridge
1800 M Street, NW

Washington, D. C. 20036

John J. Burney, Jr., Esquire
Burney, Burney, Sperry & Barefoot
110 North Fifth Avenue
Wilmington, North Carolina 28461

Mr. Steve J. Varnam

Chairman, Board of County
Commissioners of Brunswick County

Southport, North Carolina 28461

Denny McGuire (Ms)

State Clearinghouse

pivision of Policy Development
116 West Jones Street

Raleigh, North Carolina 27603

Southport - Brunswick County Library
109 W. Moore Street
Southport, North Carolina 28461

Director, Technical Assessment Division
0ffice of Radiation Programs (AW-~459)
US EPA

Crystal Mall #2

Arlington, Virginia 20460

U.S. Environmental Protection Agency
Region IV Office

ATTN: EIS COORDINATOR

345 Courtland Street, NW

Atlanta, Georgia 30308

R

February 9, 1979
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CAROLINA POWER & LIGHT COMPANY
DOCKET NO. 50-325
BRUNSWICK STEAM ELECTRIC PLANT, UNIT NO. 1
ﬁﬁENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 19
License No. DPR-71

The Nuclear Regulatory Commission (the Commission) has found that:

A. The application for amendment by Carolina Power & Light Company
(the licensee) dated October 16, 1978 complies with the standards
and requirements of the Atomic Energy Act of 1954, as amended
(the Act), and the Commission's rules and regulations set forth
in 10 CFR Chapter I;

B. The facility will operate in conformity with the'app11cation,
the provisions of the Act, and the rules and regulations of
the Commission;

C. There §s reasonable assurance (1) that the activities authorized
by this amendment can be conducted without endangering the
health and safety of the public, and (11) that such activities
will be conducted in compliance with the Commission's regulations;

D. The issuance of this amendment will not be inimical to the
common defense and security or to the health and safety of the
public; and . '

E. The issuance of this amendment is in accordance with 10 CFR Part
51 of the Commission's regulations and all applicable requirements
have been satisfied.

Accordingly, the license is amended by changes to the Technical Spec-
jfications as indicated in the attachment to this 1icense amendment,
and paragraph 2.C.(2) of Facility Operating License No. DPR-71 1s
hereby amended to read as follows: ’ :

(2) Technical Specifications

The Technical Specifications contained in Appendices A and

B, as revised through Amendment No. 19, are hereby incorporated
in the 1icense. The licensee shall operate the facility in
accordance with the Technical Specifications.

P
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3. This license'amendment js effective as of the date of its issuance.

FOR THE NUCLEAR REGULATORY COMMISSION :

Tﬁémas i%glppo11to, Chief

Operating Reactors Branch #3
Division of Operating Reactors

Attachment;
Changes to the Technical
Specifications

Date of lssuance: February 9, 1979




ATTACHMENT TO LICENSE AMENDMENT NO, 19

FACILITY OPERATING LICENSE NO. DPR-71

DOCKET NO. 50-325

Replace the following pages of the Appendix "B" Technical Specifications

with the enclosed pages.

The revised pages are identified by Amendment

number and contain vertical lines indicating the area of change.

Remove

*Qverleaf page provided for convenience.

Insert
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BRUNSWICK STEAM ELECTRIC PLANT, UNITS 182

. ENVIRONMENTAL TﬁCHNICAL SPECIFICATIONS
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BSEP - 1 & 2

2.0 ENVIRONMENTAL PROTECTION CONDITIONS

3.0 SURVELLLANCE REQUIREMENTS

2.5  RADIOACTIVE DISCHARGES

Objective: To define the limits and
conditions for the controlled release of
radioactive materials in liquid and gas-
eous effluents to the environs to ensure
that these.releases are as low as reason-
ably achievable. These releases should
not result in radiation exposures in unre-
stricted areas greater than a few percent
of natural backéround exposures. All
effluents shall be within the limits
specified in 10 CFR Part 20.

To ensure that the release of radioactive
material above background to unrestricted
areas will be as low as reasonably
achievable as defined in Appendix I to

10 CFR Part 50, the following design
objectives apply.

For liquid wastes:

a. The annual dose above background to
the total body cr any organ of an
individual from all reactors at a
site should not exceed 5 mrem in an

. unrestricted area.

b. The annual total quantity of radio-
active materials in liquid waste,
excluding tritium and dissolved and
entrained fission and activation gases

discharged from the site should not
exceed 5 Ci per reactor.

For gaseous wastes:

a. The annual total quantity of noble
gases above background discharged
from the site should result in an
alr dose due to gamma radiation of
less than 2(¥mrad, and an air dose
due to beta radiation of less than
40 mrad, at ‘any location near ground
level which could be occupied by
individuals at or beyond the bound-
ary of the site. :

2-8

Amendment No. 19

3.5 RADIOACTIVE DISCHARGES
Objective: The purpose of thesé specifica-

tions is to ensure that the releases of

~ radioactive materials are as low as ) -
reasonably achievable and within allowable

values.
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3.0 SURVEILLANCE RECUIREMENTS

2.0 ENVIROMMENTAL PROTECTLON CoNDITIONS
. RADICACTIVE DISCHARGES {Cont'd) i 3.5 RADIOACTIVE DISCLARGIS {Cont'd)
b. The annual total quantity of I-131 and 5

2.5.1 Specifications for Liquid Waste

Amendment No.

radicactive material in particulate forms |

with half-lives greater than 8 days above:
background from all reactors at a site
should not result in an annual dose to
any organ of an individual in-an unre-
stricted area from all pathways of expo-

sure in excess of 30 mrem.

N O e b

Effluents

The concentration of radiocactive materi-
als released in liquid waste effluents
from all reactors at the site after dilu-
tion in the discharge canal shall not
exceed the values specified in 10 CFR
Part 20, Appendix B, Table II, Column 2,
for unrestricted areas. :

The cumulative release of radiocactive
materials from the site in liquid waste
effluent, excluding tritium and dissolved
and entrained fission and activation
gases, shall not exceed 10 Ci per reac—
tor in a calendar quarter.

The cumulative release .of radioactive
materials from the site in liquid waste
effluents excluding tritium and dis-
solved and entrained fission and activa-
tion gases, shall not exceed 20 Ci per
reactor in any 12 consecutive months.
During release of radioactive wastes,

the effluent control monitor shall be

set to alarm and to initiate the auto-
matic closure of each waste discharge
valve prior to exceeding the limits
specified in 2.5.1.a above.

The operability of each automatic isola-
tion valve in the 1liquid radwaste dis-
charge line shall be demonstrated
quarterly.

Tha equipment installed in the 1iquid
radioactive waste system shall be main-
tained and shall be opcrated to process
radicactive liguid wastes prior to their
discharge when the projected cumulative '
release from the site could exceed 1.25
Ci per reactor in a calendar quarter,.
excluding tritium and dissolved and
ntrainred fission and activation gases. 9.9

19 :

3.5.1 Specifications for lLiquid Waste

Sampling and Monitoring

Plant records shall be maintained of the
radioactive concentration and volume before
dilution of liquid waste discharged, and the
average dilution flow and length of time over
which each discharge occurred. Sample analy-
ses results and other rerorts shall be sub-
mitted in accordance with Section 5.4 of
these specifications. FEstimates of the samp:
ling and analytical error shall be included

as stated in NRC Regulatorv Guide 1.21,
Prior to release of each batch of liquid

waste, a sample shall be taken from that
batch and analyzed for each significant
gamma peak in accordance with Table 3.5-1
to demonstrate compliance with Specifica-
tion 2.5.1 using the flow rate of the
stream into which the waste is discharged
during the period of discharge.

Sampling and analysis of liquid radioactive
waste shall be performed in accordance

with Table 3.5-1. Prior to taking samples
from a sample or drain tank, at least two
tank volumes shall be recirculated.

The radiocactivity in liquid wastes shall

be continuously monitored and recorded
during release. - Whencver these monitors
are inoperable for a period not to

exceed 72 hours, two independent samples of
each tank to be discharged shall be ana-
lyzed and two plant personnel shall dndepen-
dently check valving prior to the discharge.
1f these monitors are incperable for &
period excecding 72. hours, no liquid waste
rank shall be released and any release in
progress shall be terminated.
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BSE’ - 1 & 2

2.0 VIRONMENTAL PROTECTION CONDITIONS

3.0 SURVEILLANCE REQUIKEMENT:S

2,5,1 Liquid .Jaste L(fluents (cont 'd)

g. The raxinmum radioactivity to be con-
tained in any liquid radwaste tank that
can be discharged directly to the
environs shall not exceed 10 Ci,
excluding tritium and dissolved and

* entrained fission and activation gases.

h. If the cumulative release of radioactive

"materials in liquid effluents excluding
tritium and dissolved and entrained
fission and activation gases, exceeds
2.5 Ci per reactor in a calendar quarter,

“the licensee shall make an investigation
to identify the causes of such releases,
define and initiate a program of action
to reduce such releases to the design
objective levels listed in Section 2.5,
and report these actions to the Commis-

"sion within 30 days from the end of the
quarter during which the release
occurred.,

2.5.2 Specifications for Gasecus Waste
Discharges

a. (1) The release rate limit of noble
gases from this site shall be:

.OE + 0.23E |+ E+ 92E | <1
qui[ 4.0F } 0.23%,] Qvi{ 355+ 9 1:81] <
i+

where Qg = release rate from main stack

in Ci/sec (elevated release).

release rate from vents in Ci/sec
(ground release)

Qy =

i = the ith individual nuclide.
n = total number of nuclides.

E = the average gamma energy per
i disintegration for nuclide 1i.

E. =

81 the average beta energy per

disintegration for nuclide {.

Refer to Table 3,5-5 for E

and E
values to be used. vi

Bi

Amendment No. 19

2-10

3.5,1 Ligquid Waste Effluen:s (cont'd)

e. The tlow rate of !iquid radicacuive
waste shall be continually measured
and recorded during release. )

f. All liquid effluent radiation monitors
shall be calibrated at least quarterly
by means ¢f a known radioactive source
which has been calibrated to a National
Bureau of Standards source. Each monitor
shall also have a functional test monthly
and an instrument check prior to making
a release,

3.5.28pecifications for Gaseous Waste
Sampling and Monitoring

a. Plant records shall be maintained and
records of the sampling and analysis
results shall be submitted in accordance
with Section 5.4 of these Specifi-
cations. Estimates of the sampling
and analytical error associated with
each reported value should be included.

b. Gaseous releases to the environment
from the two reactor building vents, the
two turbine building vents, and the off-
gas vent {stack), except as noted in
Specification 3.5.2.c below, shall be
continuously monitored for gross radio-
activity and the flow measured and recorde
Whenever these monitors are inoperable,
grab samples shall be taken and analyzed
daily for gross gaseous radioactivity. If
these monitors cre inoperable for more
than seven days, these releases shall be
terminated or tte plant shall be shut down

c. An isotopic analysis shall be made of
a representative sample of gascous
activity, exclucding tritium, at the
discharge of the steam jet air ejectors
and at a point prior to dilution and
discharge.

(1) at least monthly,
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) 2.0 ENVIRONMENTAL TROTECTION CONDITIONS 3.0 SUERVEILLANCE REQ THENTS
2.5.2 Gasuveuns Vautu EE?ILCSLG (cont'd) . 3.5.2 Ganenus Vasnte Zfil.cnts (cont'd)
Gagweur banth noaiubhes k |
(2) The re.. ase rate limit of (2) within 1 sonth, following each ‘
I1-131 and radioaczive materials refueling outdge, : .

. in particulate form with half-lives (3) within 72 hours, if the gaseous ‘
greater thaa eight days, released to wasce monitors indicate an increase
the environs as part of the gaseous of greater than 507% in the steady.
wastes fronm the site shall be: state fission gas rclease after

factoring out increases due to power
changes.

[3.7 x 10“]QS + [sia x 106]Qv <1

d. All waste gas efflueht monitors shall be

where Q_ = release rate from.the main calibrated at least guarterly by omeans
[+ - 3 »
= stack in Ci/sec (as elevat-} - of a known radioactive soutce which has
ed release) . been calibrated to a tlatloaal Bureau of

Standards source, Fach monitor shall have
Qv = release rate from the vante functional test at least monthly
in Ci/sec (ground release) and an instrument.check at least dallv.

b. (1) the average release rate of noble .excludlng days of no discharge.

gases from the site during any 12 e. Sampling and analysis of r*dioacti§e

consecutive months shall be: nmaterial in gas2ous waste, particulate
. - form, and radioicdine shall be performed
}:EBiIZ'SQSi 1*'1160Qv1] <1 in accordance with Table 3,5-2.

and
Z E 90Q + 800Qv1 ] < 1
i-n

where Qs = release rate of radioisotope i
from the main stack in Ci/sec

Q ., = release rate of radioisotope i from
tﬁe vents of each reactor in Ci/sec.

(2) The average release rate from
the site of I-131 and radioactive
materials in particulate form with _ .
half-lives greater than eight days 1 " .
during any period of 12 consecutive )
months shall be:

(6.56 x 10%g) + (7.46 x 107q)) <1

(If no teen, child or infant milk
consumption)

The consumption of milk must be demon-
strated by the Radiological Environ-
mental Monitoring Program 4.2.7. -If
the Radiological Environmental Moni-
toring Program determines the consump-| .
tion of milk by teen, child, or infant
the above equation shall be modified

by the appropriate coefficient (Dose
Factors) of Regulatory Guide 1.109. 2-11
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2.0

ENYIROWMENTAL PROTECTION CONDITIONS

3.0 SuaVzIL

v e

el o

REQUIREMENTS

2.5.2 Gasacuy Waste Effluents (cont'd)

| Z‘f*i[ 45Q si+ 400 Qvi ] <1

or

‘-

c.

ZE 1.50Q_ + 575 Q <1
= 81[ sy vi]

[

Should any of the conditions of
2.4.2,c(1), or (2) listed below
exist, the licensee shall make an
investigation to identify the causes
of the release rates, define and in-
itiate a program of action to reduce
the relsase rates to design objective
levels listed in Section 2.5 and re-
port these actions to the Comaission
within 30 days fron the end of the
quarter during which the releases
occurred, '

(1) If tha averaye relecase rate of

noble gases during any calendar
quarter from the site is:

(2) If the average release rate of

1-131 and radioactive rmaterials

in particulate form with half-lives
greater than eight days during -any

calendar quarter frop the site {is:

3.26x 108 QS] + [3.74 'x 107 QV]S.).

(if no teen, child or infant milk
consumption)

The consumption of milk must be demon-
strated by the Radiological Environ-—
mental Monitoring Program 4.2.7. If
the Radiological Environmental Moni~
toring Program determines the consump—
tion of milk by teen, child, or infant,
the above equation shall be modified
by the appropriate coefficients (Dose

Factors) of Regulatqry Guide 1.109.

Amendment No. 19
’ . 2-12



BSEP - 1 & 2

2.0 ENVIRONMENTAL PROTECTION CONDITIONS

- am e PRV RN

.5.2 Gaseous Waste Effluents (cont'd)

d. Whenever the augmented off gas (AOG)
system is out of service, at least one
of the condenser/air ejector off gas
monitors listed in Table 3.5-4 shall
be operating and set to alarm and cap-
able to initiate the automatic closure
of the waste gas discharge valve prior
to excedding the limits specified/in
2.5.2 above.

e. If both condenser/air ejector off -gas

monitors are incapable of initiating
automatic closure of the waste gas
discharge valves, a shutdown shall be
initiated so that the reactor will be
in the hot shutdown condition within
24 hours.

The augmented off gas (AOG) process
monitor shall be operable whenever a
release is being made from the AOG
system storage tanks.

If the augmented off gas system is

out of service and the air ejector off
gas monitors are inoperative, a reactor
shutdown shall be initiated so that the
reactor will be in the hot shutdown
condition within 24 hours.

£. If the release rate from the site of
noble gases from the main condenser
vacuum system is:

ZEB[]‘"S Q\s + 575Qv ] > 1
or {+n 4 i i

ZE [z.sq + 400 Q ] > 1
S. v
c4#n 1 S ¥ i

Amendment No. 19

2-13

3.0 SURVEILLANCE REQUIREMENTS

e e al A e e A e A 4 = e ae 4 ek e

The operability of each autohatit

" isolation valve in the gaseous rad-

waste discharge line shall be demon-
strated quarterly.



- '  BSEP - 1&2

2.0

ENVIRONMENTAL PROTECTION CONDITIONS

3.0

SURVEILLANCE REQUIREMENTS

2.5.2

2.5.3

Amendment No. 19 . 2-14

GASEOUS WASTE EFFLUENTS (cont'd)

for a period of greater than 48 hours,
notify the Commission in writing with-
in 10 days, identifying the causes of
activity. The report should include
the flow rate of the off gas from the
main condenser vacuum system and the
activity measured at the off gas steam
jet air ejector (SJAE) monitor.

The drywell shall be purged through
the standby gas treatment system, OY
released to the environment at a rate
in conformance with Specification
2.5,2.¢(2) based on a containment
sample analysis as defined in Table
3.5-2.

Either the hydrogen monitor and one
of the two temperature switches or
both temperature switches in the off
gas line downstream of the recombiners
shall be operable during (AOG) oper-
ation. If the hydrogen concentration
reaches set point of four percent by
volume or the temperature reaches the
setpoint of 900°F, the off gas flow
shall be stopped by automatically
closing the valves downstream of the
recombiners. Whenever any two of these
three devices are inoperable during
(AOG) operation, grab samples shall

be taken and analyzed for hydrogen
concentration each shift. Calibration
of the monitoring system shall be per-
formed quarterly and checked weekly

by comparison to grab-sample analysis.

Specifications for Solid Waste

Handling and Disposal

. a. Measurements shall be made to

determine or estimate the total
curie quantity and principal radio-
nuclide composition of all radio-
active solid vaste shipped
offsite. o

b. Solid wastes preparatory to ship-
ment shall be monitored and pack-

aged to assure compliance with
10 CFR Part 20, 10 CFR Part 71,
and 49 CFR Parts 171-178. ‘



BSEP - 1 & 2

2.0 ENVIRONMENTAL PROTECTION CONDITIONS 3.0 SURVEILLANCE REQUIREMENTS

2.5.3 -Specifications for Solid Waste
Handling and Disposal (cont'd)

c. Reports of the radioactive solid
waste shipments, volumes, principal
radionuclides, and total curie
quantity, small be submitted in
accordance with Section 5.4.

Amendment No. 19 2-14a
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GASEOUS WASTE EFFLUENTS ~ The release of radiocactive materIEis in gaseous waste

effluents to unrestricted areas shall not exceed the concentration limits spec-

, if;gd“in lO-QEEA?a;tAZO, and should be as low as reasonably achievable in accordance

with the requirements of 10 CFR Part 50.36. These specifications provide reasonable
assur;nce thﬁt the resulting annual air dose from this site due to gamma radiation
will not exceed 20 mrad, and an annual air dose due to beta radiation will not
exceed 40 mrad from noble gases, and that the annual dose to any organ of an
individual from I-131 and particulétes with half-lives greater than 8 days will

not exceed 30 mrem.

The design‘objectives have been developed based on operating experience, taking
into account a combination of system variables including defective fuel, primary

system leakage, and the performance of the various waste treatment systems.

For Specification 2.5.2.a(1l) dose calculations have been made for the critical
sector. These calculations consider site meteorology, buoyancy characteristics,
and radionuclide content of the effluent of each unit. Meteorological calcula-
tions for offsite locagions were performed, andbthe most critical ome was selected
to set the release rate. The controlling distance is 914 meters to the south-

southeast.

The gamma dose contribution was determined using the equation 7.63 in

Section 7-5.2.5 of Meteorology and Atomic Energy - 1968. The releases

from vents are considered to be ground level releases whici could result
in a beta dose from cloud submersion. The beta dose contribution was deter-
mined using Equation 7.21, as described in Section 7-4.1 of Meteorology

and Atomic Erergy - 1968. The beta dose centribution was determined on

the basis of an infinite cloud passage with semi-infinite geometry for

a ground level release (submersion dose). The beta and gamma comporents
of the gross radicactivity in gascous effluents were corbined to deter-
mine the allowable continucus release rate. Based on these calculations,
a continuous release rate of gross vadiocactivity in the amount specified
in 2,5.2.af1) will not result in offsite annual doses above background

in excess of the limits specifjed in 10 CFR Part 20.

The average gamma and beta_enefgy per disintegratioﬁ used in the equa-

tion of Specification 2.5.2.a(1) will be based on the average composi-

tion of gases detérmihed froh the plant vent and ventilation exhausts.

Amendment No. 19 2-19




The: average energy per bwta or gamma disintegration for trwse radio-
isotopes determined to be present from the isotopic analyses are given
in Table 3.5-5, Where‘isotopes ate identified that are not listed in
Table 3,5-5, the gamma energy are determined from Table of Isotopes,
C. M. Lederer, J. M. Hollander, and I. Perlman, Sixth Edition, 1967 and %

the beta energy shall be as given in USNRDL-TR-802, II. Spectra of
Individual Negatron Emitters (Beta Spectra), O. Hogan, P. E. Zigman,
and J. L. Mackin.

For Specification 2.5.2.a(2), dose caléulations have been made for the
critical sectors and critical pathways for I-131 and radio-
active material in particulate form with half-lives greater than eight

days. The calculatiqns consider site meteorology for these releases.

Specification 2.5.2.b establishes upper site levels for the releases of
noble gases, lodines and particulates with half lives greater than eight
days, and iodine-131 at the design objective annual quantity during any
period of 12 consecutive months. Since BSEP does not have an AQG that

has been demonstrated to be continuously operable, the content of these f

BT e

3
LI

limiting conditions for operation assumes that the deéign objectives

il

of 2.5a and b for gaseous wastes can be met. This specification does not

N
PRI

limit the instantaneous gaseous radioactive release rate, but permits the
licensee the flexibility of operation to assure that the public is pro-
vided a dependable source of power under unusual operating conditions which
may temporarily result in higher releases than the objectives and yet remain
below annual design objective releases.  The egquation limiting radioactivity
releases was established based on on-site meteorological data and method-
ology of Regulatory Guides 1,109 and 1.111, and methods provided in
Meteorology and Atomic Energy (1968).

For iodine-131 and radicactive material in particulate form with half-lives
greater than elght days, the critical location for ground releases is the

6

SSE sector distance of 1464 meters where x/Q is 6.5 x 10 sec/m3 for the

dose due to inhalation. The critical location for elevated releases is
the SSE sector at a distance of 1464 meters where the x/Q is 3.45 x 10“8
sec/m3 for the dose, due to inhalation. The assumptions for the grass-cow-
milk-thyroid chain are listed in Table 3.5-6. The grass—-cow-milk thyroid

chain 1is controlling.
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‘In addition to the provcection conditions of Specificativ.s 2.5.2.a and
2.5.2.b, the reporting requirements of 2.5.2.c delineate that the cause
be identified whenever the reiease of gaseous effluents exceeds one-half
the objective annual quantity during any calendar quarter, and describe
the propose& program of action to reduce such release rates to the design

objectives.

Specifications 2.5.2.d and 2.5.2.e assure compliance with NRC general design
criterion 64. The 24-hour period will allow an investigation of several
hours to determine the cause of the monitor inoperability and possible repéir

prior to initiating the hot-shutdown.

Specification 2.5.2.f is to monitor the performance of the core. A dudden
increase in the activity levels of gaseous releases may be the result of
defective fuel. Since core performance is of utmost importance in the
resulting doses, a report must be filed within 10 days following the

specified increase in gaseous radioactive releases.

Specification 2.5.2.g requires that the primary containment atmosphere
receive treatment for the removal of gaseous iodine and particulates prior

to its release.

Specification 2.5.2.h requires that hydrogen concentration in the system
shall be monitored at all times during AOG operation to prevent buildup of

combustible concentrations.

The sampling and monitoring requirements given under Specification 3.5.2
provide assurance that radioactive materials released in gaseous wastes are
properly controlled and monitored in conformance with the requirements of
Design Criteria 60 and 64. These requirements provide the data for the

licensee and the Commission to evaluate the plant's performance relative to

radioactive wastes released to the eavironment. Reports on the quantities
of radioactive materials releasasd in gaseous effluents are furnished to

the Commission on the basis of Section 5.4 of these Technical Specifications
and in conformance with Regulatory Guide 1.21. On the basis of such reports
and any additional information the Commission may obtain from the licensee
or others, the CGommission may from time to time require the licensee to take
such action as the Commission deems appropriate.
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The points of release £0” the environment to be monitored\?ﬁ Section 3.5.2

include all the monitered. release points as provided for in Table 3.5-4.

SOLID WASTE HANDLING AND DISPGSAL - The requivements for solid radicactive
waste handling and disposal given under Specification 2.5.3 provide assurance
thet solid radiosctive materials shipped offsite are properly controllad,
monitered, and packaged in confcrmance with 10 CFR Fart 20, 10 CFR Part 71,
and 49 CFR Parts 171-178. These requirements provide the data for the
licensee and the Commission to evaluate the handling and storage facilities
for solid radwaste, and to evaluate the environmental impact of offsite ship-
ment and storage. Reports on the quantities and amounts of the radiémuclides,
and volumes of the shipments, shall be furnished to the Commission according to
Section 5.4 of these Technical Specifications. On the basis of such reports
and any additional information the‘Commission may obtain from the licensee or

others, the Commission may from time to time require the licensee to take

such action as the Commission deems appropriate.
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TABLE 3.5-6

Assumptions for Limiting Equation for Iodine and
Radioactive Particles (with Half Lives Greater than Eight Days)

Cow's Consumption Rate . 50 Kg/day
Agricultural Productivity (feed grass) .7 kg/m2
Agricultural Productivity (stored feed) 2.0 kg/m2
Stable Element Transfer Coefficient 6.0 x 1073 day/1
Fraction of Activity Retained on Feed Grass 1
Transport Time from Cow to Receptor (feed grass) 2 days
Transport Time from Cow to Receptor (stored feed) 90 days
Fraction of the'Year Cow is on Pasture .7
Uptake Rate:
Adult 310 1/yr.

| Thyroid Ingestion Dose Factor (I-131):

Adult | ' 1.95 x 10-3 mrem/PCi

Meteorlogy Daﬁa (Steven's cow):

Critical Sector SSE width 22.5°
Critical Distance 4 o 1464m
Annual Average Relative Deposition g -2
(D/Q elevated) 2.16 x 10 " m
Annual Average Relative Deposition -8 -2
(D/Q ground) 2.x 10 " m
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4.2.6

4.2.7

4,2.8

4.2.9

Amendment No.

19

Soil Sar Ting

RN ~—

Soil samples are collected from eleven locations every
three vears and beach sand is collected from three
locations semiannually. Analysis of soil samples

includes 9OSr and gamma spectrometry.

Milk Sampling

Milk samples will be collected from either two or three
locations on a weekly frequency. One sampling station
is a family cow that does not produce sufficient milk
for a sample every week. Within seven days of sampling,

n 1311 analvsis will be completed using an analytical

a
procedure similar in sensitivity to the procedure out-
lined in Regulatory Guide 4.3. Samples of individual
locations will be composited monthly and analyzed for

898r, 90Sr, and by gamma spectyometry. To determine the
presence of an infant, child or teen consuming the milk from
the cow(s) at sample station 35 (Steven's Farm), a survey

on the usage of the milk should be. conducted at least once
per galendar quarter. The result of this survey should be

included in the semiannual Radiation Effluent Release Report.

Terrestrial Vegetation

Samples of the leafy portions of natural terrestrial
vegetation will be collected quarterly from four loca-
tions in the vicinity of the plant. Samples will be

analyzed by gamma spectrometry.

Food CroEs

Edible portions of food crops will be collected from two

‘locations three times during the growing season. Samples

will be anal&zed by gamma spectrometry.




n N ~
4.2.10 Fodder and Feed Crops

Feed crops will be collected at three locations on a
monthly frequency during the growing scason. Samples

will be analyzed by gamma spectrometry.

Amendment No. 19 4-9a




- UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20556

CAROLINA POWER & LIGHT COMPANY

DOCKET NO. 50-324
3 ERUNSNICK STEAM ELECTRIC PLANT, UNIT NO. 2

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 43
License No, DPR-62

1. The Nuclear Regulatory Commission (the Commission) has found that:

A. The application for amendment by Carolina Power & Light Company
(the licensee) dated October 16, 1978 complies with the standards
and requirements of the Atomic Energy Act of 1954, as amended
(the Act), and the Commission's rules and regulations set forth
in 10 CFR-Chapter I3

B. The facility will operate in conformity with the application,
the provisions of the Act, and the rules and regulations of
the Commission;

C. There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the
health and safety of the public, and {41) that such activities
will be conducted in compliance with the Commission's regulations;

D. The issuance of this amendment will not be inimical to the
common defense and security or to the health and safety of the
public; and

E. The issuance of this amendment §s in accordance with 10 CFR Part
51 of the Commission's regulations and all applicable requirements
have been satisfied.

2. Accordingly, the license is amended by changes to the Technical Spec-
{fications as indicated in the attachment to this license amendment,
and paragraph 2.C.(2) of Facility Operating License No. DPR-62 is
hereby amended to read as follows:

(2) Technical Specifications

The Technical Specifications contained in Appendices A and

B, as revised through Amendment No. 43, are hereby jncorporated
in the license. The 1icensee shall operate the facility in
accordance with the Technical Specifications.

7902260187




3. This license amendment is effective as of the date of its jssuance.

Attachment:

FOR THE NUCLEAR.REGULATORY COMMISSION

Thomasﬁa Ippolito, Chief

Operating Reactors Branch #3
Division of Operating Reactors

Changes to the Technical

Specifications

Date of Issuance:

February 9, 1979



ATTACHMENT TO LICENSE AMENDMENT NO. 43

FACILITY OPERATING LICENSE NO. DPR-62

DOCKET NO. 50-324

Replace the following pages of the Appendix "B" Technical Specifications
with the enclosed pages. The revised pages are jdentified by Amendment
number and contain vertical lines indicating the area of change.
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BSEP - 1 & 2

2.0 ENVIRONMENTAL PROTECTION CONDITIONS

3.0 SURVEILLANCE REQUIREENTS

-

2.5 RADIOACTIVE DISCHARGES

Objective: To define the limits and
conditions for the controlled release of
radioactive materials in liquid and gas-
eous effluents to the environs to ensure
that these releases are as low as reason-
ably achievable. These releases should
not result in radiation exposures in unre-
stricted areas greater than a few percent
of natural background exposures. All
effluents shall be within the limits
specified in 10 CFR Part 20.

To ensure that .the release of radioactive
material above background to unrestricted
areas will be as low as reasonably
-achievable as defined in Appendix I to

10 CFR Part 50, the following design
objectives apply.

For liquid wastes:

a. The annual dose abave background to
the total body cr any organ of an
individual from all reactors at a
site should not exceed S wrem in an

. unrestricted area.

b.. The annual total quantity of radio-
active materials in liquid waste,
excluding tritium and dissolved and
entrained fission and activation gases
discharged from the site should not
exceed 5 Ci per reactor.

For gaseous wastes:

a. The annual total quantity of noble
gases above background discharged
from the site should result fn an
air dose due to gamma radiation of
less than 20 mrad, and an air dose I
due to beta radiation of less than
40 mrad, at -any location near ground
level which could be occupied by
individuals at or beyond ‘the bound-
ary of the site. :

2-8

" Amendment No. 43

Objective:

3.5 RADIOACTIVE DISCHARGES

The purpose of these specifica-
tions is to ensure that the releases of
radioactive materials are as low as

_reasonably achievable and within allowable

values.



2.5.1 Specifications for Liquid Waste

.:ffd;i

'-Amendment No.

. The operability of each automatic isola-

radioactive material in particulate forms|
with half-lives greater than 8 days abovef
background from all reactors at a site.
should not result in an annual dose to
any organ of an individual in-an unre-
stricted area from all pathways of expo-
sure in excess of 30 mrem.

Effluents

The concentration of radioactive materi-
als released in liquid waste effluents
from all reactors at the site after dilu-"
tion in the discharge canal shall not
exceed the values specified in 10 CFR
Part 20, Appendix B, Table II, Column 2,
for unrestricted areas. _ .

The cumulative release of radioactive
materials from the site in liquid waste
effluent, excluding tritium and dissolved
and entrained fission and aetivation
gases, shall not exceed 10 Ci per reac-
tor in a calendar quatter.

The cumulative release of radioactive
materials from the site in liquid waste
effivents excluding tritium and dis-
solved and entrained fission and activa-
tion gases, shall not exceed 20 Ci per
reactor in any 12 consecutive months.
During release of radioactive wastes,

the effluent control monitor shall be

set to alarm and to initiate the auto-
matic closure of each waste discharge
valve prior to exceeding the limits
specified in 2.5.1l.a above.

tion valve in the liquid radwaste dis-'
charge line shall be demonstrated
quarterly,

The equipmcnt installed in the liquid
radioactive waste system shall be main-
tained and shall be operated to process
radisactive liquid wastes prior to their
discharge when the projected cumulative
release from the site could exceed 1.2

C4{ pér reactor in a calendar quar
excludirg tritium and dissolved and
entrained fission and activatilon gases.

43

ter, i

2-3

-radicactive concentration

. as stated

with Table 3.,5-1..

C _ o —
BSEL - 1 & 2
o 2.0 EXVIRONMENTAL PROTECTICH CONDITIONS 3.0 ° SURVEILLANCE RECUIRENELTS
2.5 FADICACTIVE DISTHARGES (Cont'd) i 3.5 RADIOACTIVE DISCLARGIS {Cent'd,
b, The annual total éuantity of 1-131 and

3.5.1 Spec1f1c ations fer Liquid Waste

Sampllnb and Monitcoring

he raLntalncd of the
znd volume before
dilution of liquid waste discharged, and the
average dilution flow and length of time ove:
which each discharge occurred. Szmple analy:
ses results and cther rezorts shall be sub- -
mitted in accordance with Section 5.4 of
these specifications. Estimates of the san%
ling and analytical errcr shall be 1ﬂcluaed
‘n NRC Regulaterv Guide 1.77.
Prior-to reclease of each batch of liquid
wvaste, a sample shall be taken from that
batch and amalyzed f{or each significant
gamma peak in accordance with Table 3.5-1
to demonstrate compliance with Specifica-
tion 2.5.1 using the flow rate of the
stream into which the waste is dlscharged
during the period of discharge.
Sampling and analysis of liquid radloactive
waste shall be performed in accordance
Prior to taking samples
at least two .

Plant records shall

from a sample or drain tamk,

- tank volumes shall be recirculated.

- during release.

The radiocactivity in liquid wastes shall

be continuously monitored and recorded
Whenever these monitors

are inoperable for a period not to

exceed 72 hours, two independent samples of
each tank to be discharged shall be ana-
lyzed and two plant perscanel shall indepen-
dently check valving prier to the discharge:
1f these monitors -are incperable for a '
period exceeding 72 hours; no liquid waste

" tank shall be released and any release in

progress shall be terminated.



BSE” - 1 & 2
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2.0 TUVIRINMEINTAL PROTECTION CONDITIONS 3.0 SURVEILLANCE REQUIKEMENTZ
2.5.1 Lig.i: .ezscte fiilueants (coat a) 3.5.1 Liguid waste Zf7lvenss {zont'z)
g. Tae raximum radioactivity to be con- e. The tlow rate of !igquid radicacuive

ctained in any liquid radwaste tank that waste shall be continually measured

can be discharged directly to the and recorded during releass.

}:Q

~ Amendment No.

‘materials in' liquid effluents excluding

" the licensee shall make an investigation |

- quarter during which the

environs shall not exceed 10 Ci,
excluding tritium and dissolved and
entrained fission and activation gases.
1f the cumulative release of radioactive

tritium and dissolved and entrained
fission and activation gases, exceeds
2.5 Ci per reactor in a calendar quarter,

to identify the causes of such releases,
define and initiate a program of action
to reduce such releases to the design
objective levels listed in Section 2.5,
and repor:t these actions to the Commis-
sion within 30 days from the end of the
release
occurred.

Gaseous Waste

(1) Tie release rate limit of ncble

gases froa this site shall be:

4. 0F + 0.23E,J+ Q [35€ # 92£J <1
L LY B vy Yi By —
where Qg = release rate from main stack

in Ci/sec (elevated release).

Q, = release rate from vents in Ci/sec
(ground release)

i = the ith individual nuclide.
n = total number of nuclides.
E = the average gamma energy per

i disintegration for nuclide i.
E.= the average beta energy per

B1 disintegration for nuclide i.
Refer to Table 3.5-5 for E iand Eﬁi

values to be used.

43

3.5.

a.

All liquid effluent radiation monitors
shall be calibrated at least quarterly

bv means of a known radioactive source
which has been calibrzted to a National
Bureau of Standards source. Each monitor
shall also have a functional test monthly
and an instrument check prior to making

a release.

[
OO

2Specifications Cacsrus
Sampling and Meriterin

Waste

iP5

Plant recerds shall be nainrained and
records of the sampling snd analvsis
results shall be submitzed in accordance
with Section 5.4 of these Specifi-
cations., Estirates of the sampling

and analytical error associated with
each reported value should be included.

Gaseous releases to the environment

from the two reactor building vents, the
two turbine building vents, and the off-
gas vent {stack), except as noted in
Specification 3.5.2.¢c below, shall be
continuously monitored for gross radio-
activity and the flow measured and recorde
Whenever these monitors are inoperable,
grab samples shall be taken and analyvzed
daily for gross gaseous radiocactivity.
these monitors cre incperable for more
than seven davs, these releases shall be
terminated or tre plant snall be shut down
An isotopic analvsis shall be made of

a representative sample of gaseous
activity, excluding tritium, at the
discharge of the stear jet air ejectors
and at a point prior to dilution and
discharge.

(1) at least monthly,

If
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2.5.2 Gasacus waste :=Zffluents (cont'd)

c. Should any of the coanditioas cf
2.4.2.¢(1), or (2) listed below
exist, the licensee shall make ag
javestigation to identify the causes
of the release rates, define and in-
iz{ate a progres of zcticn to reduce
the release rates to design objective
levels listed in Section 2.5 and re-
port these actions to the Cozaission
within 30 davys frono the end of the
quazter during which the releases
occurred,

(1) 1f the average release Tate of
roble gases during any calendar
quarter from the site is:

ZEB [1.500, + 575 q, | <t

isn 1 i b

(2) 1f the average release rate of

I-131 and radiocactive materials

in particulate form with half-lives
greater than ein: days duriag any

calendar quarter fron the site is:

{ 3.26x 10° Qs] + [3.74 x 10'7%]51

(if no teen, child or infant milk
consumption)

The consumption of milk must be demon-
strated by the Radiological Environ-
mental Monitoring Program 4.2.7. 1If
the Radiologlcal Environmental Moni-
toring Program determines the consump-
tion of milk by teen, child, or infant,
the above equation shall be modified
by the appropriate coefficients (Dose
Factors) of Regulatory Guide 1.109.

Amendment No. 43
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2.0 CUVIROINMENTAL TROTECTION CONDITIONS
2.5.2 Gasecus voste Effluents (cont'd) .
}

(2) The re. 2se rate iizit of

1-131 and rudiocaczive materials

in particulate form with half-lives
greater then eight days, released. to
the eavirons as part of the gaseous
wastes from the site shall be:

¢ ' !

4 : 6
. 3 1
[3.7 x 10 ]Qs + [5.8 x 10 ]QV <

relcasé rate froa.the =ain
staclk in Ci/sec (as elevat-
ed releasa)

wvhere
QS

release
in Ci/sec (ground release)

i

Q,

(1) the average release rate of noble
gases from the site during any 12
consecutive months shall be:

;qE [2. 8Q -+ 1160Qv 1 <1
and
ZE 90QjL + 800Q__ ] <1
i 4 s
where Q ., = release rate of radioisotope i

: s . . .
from thé main stack in Ci/sec

Q =

release rate of radioisotope i from

v
the vents of each reactor in Ci/sec.

(2) The average release rate from
the site of I~131 and radioactive
materials in particulate form with
half-lives greater than eight days
during any period of 12 consecutive
months shall be:

(6.56 x 106QS) + (7.46 x 1o7QV) <1

(If no teen, child or infant milk
consumption)

The consumption of milk must be demon-

strated by the Radiological Environ-
mental Monitoring Program 4.2.7. If
the Radiological Environmental Moni-
toring Program determines the consump-
tion of milk by teen, child, or infant
the above equation shall be modified
by the appropriate coefficient (Dose
Factors) of Regulatory Guide 1.109.

rate from the ventsg

‘1
i

3.5.2 Ganenus

2-11

<

(2) within 1 wonth, follcwing each l
refueling outcze,

(3) within 72 tours, 1f the gaseous |
waste monitors indicate an imcrease
of greater than 50X in the steady.
state fission gas rclease after
factoring out increases due (o pcuer
changes.

All waste gas effluent monitors shall te
calibrated at least cuayrterly by neans
of a known radioactiva soure2 which has
been calibrated to a Natlonal Bureau of
Standards source. Tach menitor shall have
functiornal test a2t least monthly

and an dnsrremens.check at least dailv,
excluding days of no discharge. :

Sampling ond
nateriel in gosscous we
form, and radioiciine
in accordance with Tah

analysis o
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2.0

ENVIRONMENTAL PROTECTION CONDITIONS

‘3.0 SURVEILLANCE REQUIREMENTS

'2.5.2

er

. 4*n 1 i ‘ i

i-on i l i !

Gasequs Waste Effluents (cont'd)

Whenever the augmented off gas (AOG)
system is out of service, at least one
of the condenser/air ejector off gas
monitors listed in Table 3.5-4 shall
be operating and set to alarm and cap-
able to initiate the automatic closure
of the waste gas discharge valve prior
to exceeding the limits specified in
2.5.2 above.

1f both condenser/air ejector off gas
monitors are incapable of initiating
automatic closure of ‘the waste gas
discharge valves, a shutdown shall be
initiated so that the reactor will be
in the hot shutdown condition within
24 hours.

The augmented off gas (AOG) process
monitor shall be operable whenever a
release is being made from the AOG
system storage tanks.

If the augmented off gas system is
out of service and the air ejector off
gas monitors are inoperative, a reactor
shutdown shall be initiated so that the
reactor will be in the hot shutdown
condition within 24 hours.

If the release rate from the site of

noble gases from the main condenser
vacuum system is:

Y Eg[1saq, +smq | o1
E 4s -4
Z Y[ e, 00 Q ] > 1 |

-7 - Amendment No. 43 2-13

The operability of each automatic
isolation valve in the gaseous rad-
waste discharge line shall be demon-
strated quarterly.
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2.0  ENVIRONMENTAL PROTECTION CONDITIONS 3.0 SURVEILLANCE REQUIREMENTS

2.5.2 GASEOUS WASTE EFFLUENTS (cont'd)

for a period of greater than 48 hours,
notify the Commission in writing with-|
in 10 days, identifying the causes of
activity. The report should include
the flow rate of the off gas from the
main condenser vacuum system and the
activity measured at the off gas steam
jet air ejector (SJAE)-monitor.

. g. The drywell shall be purged through
the standby gas treatment system, or
released to the environment at a rate
in conformance with Specification
2.5.2.¢c(2) based on a containment
sample analysis as defined in Table
3.5-2.

h. Either the hydrogen monitor and one
' " of the two temperature switches or

both temperature switches in the off
gas line downstream of the recombiners
shall be operable during (AOG) oper-
ation. If the hydrogen concentration
reaches set point of four percent by
volume or the temperature reaches the
setpoint of 900°F, the off gas flow
shall be stopped by automatically
closing the valves downstream of the
recombiners. Whenever any two of thesg
three devices are inoperable during
(AOG) operation, grab samples shall
be taken and analyzed for hydrogen
concentration each shift. Calibration
of the monitoring system shall be per-
formed quarterly and checked weekly
by comparison to grab-sample analysis.

2.5.3 Specifications for Solid Waste
Handling and Disposal

a. Measurements shall be made to
determine or estimate the total
curie quantity and principal radio-
nuclide composition of all radio-
active solid waste shipped
offsite. : ‘

b. Solid wastes preparatory to ship-
ment shall be monitored and pack-
aged to assure compliance with
10 CFR Part 20, 10 CFR Part 71,
and 49 CFR Parts 171-178.

Amendment No. 43 2-14
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2.0 ENVIRONMENTAL PROTECTION CONDITIONS 3.0 SURVEILLANCE REQUIREMENTS

2.5.3 Specifications for Solid Waste
Handling and Disposal {(cont'd)

c. Reports of the radioactive solid
waste shipments, volumes, principal
radionuclides, and total curie
quantity, small be submitted in
accordance with Section 5.4.

Amendment No. 43 2-14a
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: GASEOUS WASTE EFFLUENfg/— The release of radioactive materials in gaseous waste

effluents to unrestricted areas shall not exceed the concentration limits spec-
ified in 10 CFR Part 20, and shou&d be as low as reasonably achievable in accordance
with the requirements of 10 CFR Part 50.36. These specifications provide reasonable
assurance that the resulting annual air dose from this site due to gamma radiation
will not exceed 20 mrad, and an annual air dose due to beta radiation will not

exceed 40 mrad from noble gases, and that the annual dose to any organ of an

individual from I-131 and particulates with half-lives greater than 8 days will

l not éxceed 30 mrem.

The design objectives have been developed based on operating experience, taking
into account a combination of system variables including defective fuel, primary

system leakage, and the performance of the various waste treatment systems.

For Specification 2.5.2.a(l) dose calculations have been made for the critical
sector. These calculations consider site ﬁeteorology, buoyancy characteristics,
“and radionuclide content of the effluent of each unit. Meteorological calcula-
tions for offsite locations were performed, and the most critical one was selected
to set the release rate. The controlling distance is 914 meters to the south-

southeast.

The gamma dose contribution was determined using the equation 7.63 in

Section 7-5.2.5 of Meteorology and Atomic Energy -~ 1968. The releases

from ve~ts are considered to be ground level releases whici ceuld result
in a beta dose from cloud submersion. The beta dose contribution was deter-
mined using Equation 7.21, as described in Section 7-4.1 of Heteorologvy

and Atomic Ererzy - 1968. The beta dose contribution was deternined on

the basis of an infinite cloud passage with semi-infinite geometry for

a ground level release (submersion dose). - The beta and gamma components
of the gross radioactivity in gaseous effluents were corbined tc deter-
mine the allowable continuous release rate. ‘Based on these calcﬁla:ions,
a continuous release rate of gross radioactivity in the amount specified
in 2.5.2.af1) will not result in offsite annuzl doses above background

in excess of the limits specified in 10 CFR Part 20.
The average garma and beta energy per disintegration used in the equa-
tion of Specification 2.5.2.a(1) will be based on the average composi-

tion of gases determined from the plant vent and ventilation exhausts.

Amendment No. 43 2-19
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.. The average energy._.r beta or gamma disintegratiorn__or those radio-
isotopes determired to be present from the isctopic analyses are given
in Table 3.5-5, Where isotopes are identified that are not listed in
Table 3.5-5, the gamma energy are determined from Table of Isotcpes,

C. M. Lederer,-J.”M. Hollander, and I. Perlman, Sixth Edition, 1967 and.

the beta energy shall be as given in USNRDL-TR-802, II. Spectra of
Individual Negatron Emitters (Beta Spectra), 0. Hogan, P. E, Zigman,

and J. L. Mackin.

For Specification 2.5.2.a(2), dose caléulations have been made for the
critical sectors and critical pathways for I-131 and radio-

act?ve material in particulate form with half-lives greater than eight
days. The calculations consider site meteorology for these releases.

. Specification 2.5.2.b establishes upper-site levels for the releases of
‘noble gases, iodines and particulates with half lives greater than eight
days, and iodine-131 at the design objective annual quantity during any
period of 12 consecutive months. Since BSEP does not have an AOG that

has been demonstrated to be continuously operable, the content of these
limiting conditions for operation assumes that the design objectives

of 2.5a and b for gaseous wastes can be met. This specification does not
limit the instantaneous gaseous radioactive release rate, but permits the
licensee the flexibility of operation to assure that the public is pro-
vided a dependable source of power under unusual operating conditions which
may temporarily result in higher releases than the objectives and yet remain
below annual design objective releases. The equation limiting radioactivity
releases was established based.on on-site meteorological data and method-

ology of Regulatory Guides x1.109‘and 1:111, and me;hods‘provided in -

Meteorology and Atomic Energy (1968).

For iodinefl31 and radioactive material in particulate form with half-lives
greater than eight days, the critical locatioﬁ for ground releases is the
SSE sector distance of 1464 meters where x/Q is 6.5 x 10-"6 sec/m3 for the
dose due to inhalation. The critical location for elevated releases is
the SSE sector at a distance of 1464 meters where the x/Q is 3.45 x 10-8
Sec/m3 for the dose, due to inhalation. The assumptions for the grass—-cow-
milk-thyroid chain are listed in Table 3.5-6. The gfass—cow-milk thyroid

chain is controlling.

s
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In addition to the protection conditions of Specifications 2.5.2.a and

2.5.2.b, the reporting requirements of 2.5.2.c delineate that the cause
be identified whenever the release of gaseous effluents exceeds one-half
the objective annual quantity during any calendar quarter, and describe
the proposeH program of action to reduce such release rates to the design

objectives.

Specifications 2.5.2.d and 2.5.2.e assure compliance with NRC general design
criterion 64. The 24-hour period will allow an investigation of several
hours to determine the cause of the monitor inoperability and possible repair

prior to initiating- the hot-shutdown.

Specification 2.5.2.f is to monitor the performance of the core. A sudden

increase in the activity levels of gaseous releases may be the result of

defective fuel. Since core performance is. of utmost importance in the
~resulting doses, a report must be filed within 10 days following the

specified increase in gaseous radioactive releases.

Specification 2.5.2.g requires that the primary containment atmosphere
receive treatment for the removal of gaseous iodine and particulates prior

to its release.

Specification 2.5.2.h requires that hydrogen concentration in the system
shall be monitored at all times during AOG operation to prevent buildup of

combustible concentrations.

The sanmpling and mcnitoring requirements given under Specification 3.5.2
provide assurance that radioactive materials released in gaseous wastes are
proparly controlled and monitored in conformance with the requirements of
Design Criteria 60 and 64. These requirements provide the data for the
licensee and the Cozmission to evaluate the plant's performance relative to
radioactive wastes released to the environment. Reports on the guaatities
of rzdiocactive —z-erials releasad in gaseous effluents are furnishef to

the Commission cn the basis of Section 5.4 of these Technical Speczificzetions

[\

a2 in conformance with Regulatory Guide 1.21. On the basis of such reports

any additional information the Commission may obtain from the licensee

[N

o

v

cr others, the Commissicn may from time to time require the licensez to take

such action as the Comsdission deems appropriate.
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The points of release to the environment to be monitored in Sectiomn 3.5.2

include all the monitored release pdints as provided for in Table 3.5-4.

SOLID WASTE HANDLING AND DISPOSAL - The reqﬁi%eménts fer solid racicactive

waste handling aad disposal given upder Specification 2.5.3 provide assurance
that solid radifoactive materials shipped ofisite are properly controllad,
‘monitored, and packaged in conformance with 10 CFR Fart 20, 10 CFR Part 71,
end 49 CFR Parts 171-178. These requirements provide the data for the -
licensee and the Commission to evaluate the handling and storage facilities
for solid radwaste, and to evaluate the environmental impact of offsite ship-
ment and storage. ﬁeports on the quantities and amounts of the radiénqclides,
and volumes of the shipments, shall be furnished to the Commission according to
Section 5.4 of these Technical Specifications. On the basis of such reports
and any additional information the Commissicn may obtain from the licensee or
others, the Commission may from time to tihe require the licensee to take

‘such action as the Commission deems appropriate.
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TABLE 3.5-6

. Assumptions for Limiting Equatiom for Iodine and
Radioactive Particles (with Half Lives Greater than Eight Days)

Caw'; Consumption Rate ) 50 Kg/day
Agricultural Productivity (feed grass) .7 kg/m2
Agricultural Productivity (stored feed) 2.0 kg/m2
‘Stable Element Transfer Coefficient 6.0 x 1073 day/1
Fraction of Activity Retained on Feed Grass 1
Transport Timé from Cow to Receptor (feed grass) . 2 days
Transport Time from Cow to Receptor (stored feed) 90 days
Fraction of the Year Cow is on Pasture g
Uptake Rate:
Adult 310 1/yr.

Thyroid Ingestion Dose FactoTr (1-131):

Adult . 1.95 x 10-3 mrem/eCi '

Meteorlogy Data (Steven's cow):

Critical Sector | | SSE width 22.5°
Critical Distance : | 1464m
Annual Average Relative Deposition -g -7
(D/Q elevated) 2.16 x 10 " m ~
Annual Average Relative Deposition -8 -7
(D/Q ground) _ 2.6 10 " m *©
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- 4.2.6

4.2.7

4,2.8

4.2.9

Amendment No. 43

Soir—~ampling —~

S0il samples are collected from eleven locations every

three vears and beach sand is collected from three

- locations semiannually. Analyvsis of soil samples

includes 905: and gamma spectrometry.

Milk Sampling

-

Milk samples will be collected from either two or three
locations on a weekly frequency. One sampling station
is a family cow that doeé not produce sufficient milk
for a sample every week, Within seven days of sampling,
an 1311 analysis will be completed gsing an analytical
procedure similar in seﬁsitivitv to the procedure out-
l1ined in Regulatory Guide 4.3. Samples of individual

locations will be composited monthly and analyzed for

895r, 90Sr, and by gamma spectrometry. To determine the

presence of an infant, child or teen consuming the milk from
the cow(s) at sample station 35 (Steven's Farm), a survey
on the usage of the milk should be conducted at least once
pér calendar qﬁarter. The result of this survey should be

included in the semiannual Radiation Effluent Release Report.

Terrestrial Vegetation

. Samples of the leafy portions of natural terrestrial

vegetation will be collected quarterly from four loca-
tions in the vicinity of the plant, Samples will be

anglyzed by gamma spectrometry.

Food Crops

Edible portions of food crops will be collected from two
locations three times during the growing season. Samples

will be analyzed by gamma spectrometry.

4-9



N UNITED STATES ~—
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20556

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENT NO. 19 TO LICENSE NO. DPR-71
AND AMENDMENT NO. 43 TO LICENSE NO. DPR-62

CAROLINA POWER AND LIGHT COMPANY

BRUNSWICK STEAM ELECTRIC PLANT, UNITS NOS. 1 AND 2

DOCKET NOS. 50-325 AND 50-324

Introduction

On October 16, 1978, Carolina Power and Light Company (the licensee) sub-
mitted a request for an amendment to the Technical Specifications of
Brunswick Steam Electric Plant (BSEP), Units 1 and 2. These changes to
the BSEP Technical Specifications provide revised limiting conditions of
operation on the radioactivity releases in airborne effluents.

Discussion

On July 12, 1975, the licensee submitted information, in accordance with
10 CFR Part 50, Appendix I, Section VB.1, necessary for the NRC staff to
evaluate the means employed for keeping levels of radioactivity in efflu-
ents "As Low As Reasonably Achievable" (ALARA) and within the design
objectives of Appendix I. In that submittal, the licensee committed to
the operation of the Augmented Offgas System (AOG) as part of the gaseous
radwaste effluent treatment system to maintain radioactivity in effluents
ALARA. The AOG, however, has never been in continuous operation because
of engineering difficulties.

In response to the NRC staff's concern about the inoperable status of the
AOG, the licensee stated, in a letter dated May 18, 1978, that because of
continuing technical problems (including offgas detonations) with the
installed AOG, a major system modification would be necessary. In view
of the necessary system modifications, the NRC staff requested, in a
September 12, 1978 letter, that the licensee (1) prepare a schedule for
restoring the AOG to operable status and (2) submit an amendment to the
BSEP Technical Specifications with 1imiting conditions of operation (LCO)
to provide assurance that 10 CFR Part 50, Appendix I, dose objectives will
be met in the interim. The proposed amendment this safety evaluation
appraises was submitted by the licensee in response to the second of the
above NRC requests.

s\
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4,2.10 Fodder and Feed Crops

Feed crops will be collected at three locations on a
-moﬁthly frequency during the growing season. Samples

will be analyzed by gamma spectrometry.

Amendment No. 43 4-9a



Evaluation

Technical Specification 2.5.2.a 1imits the instantaneous radioactivity in
gaseous effluents to provide assurance that airborne radioactivity concen-
trations in unrestricted areas are below the limits specified in 10 CFR
Part 20 and those LCOs remain unchanged by the amendment. Amended Techni-
cal Specifications 2.5.2.b(1) and (2) do not limit the instantaneous radio-
active gaseous release rate, but limit the annual release to below the
design objective dose levels of Appendix I.

Technical Specification 2.5.2.b(1) is the LCO on the release of noble gases
from BSEP during any 12 consecutive months. This specification limits the
annual gamma and beta air dose from the two BSEP units to the unrestricted
areas to less than 20 mrad and 40 mrad, respectively. Meteorological calcu-
lations for most critical offsite location was used to set the release rate
limits. The controlling distance is 914 meters to the south-southeast of
BSEP, the same location identified in the Final Environmental Statement for
BSEP issued in 1976.

Technical Specification 2.5.2.b(2) is the LCO on the airborne release of
Iodine-131 and radioactive materials in particulate form with half lives
greater than eight days from BSEP during any 12 consecutive months. * This
specification 1imits the airborne release of Iodine-131 and radiocactive
particulates with half-lives greater than eight days such that the esti-
mated resultant annual dose for any individual in an unrestricted area from
all pathways of exposure is less than 30 mrems to any organ. The critical
location for the controlling dose pathway is in the south-southeast sector
at a distance of 1464 meters. The controlling dose pathway is the grass-
cow-milk-thyroid chain to an adult consuming the milk. ~The consumption of
milk by adults only is measured by the Radiological Environmental Moni-
toring Program of Technical Specification 4.2.7.

Actual doses due to airborne releases from BSEP Unit Nos. 1 and 2 have
been within the Timits of amended Technical Specifications 2.5.2.b(1) and
(2), as shown by Table 1 which compares the releases in airborne effiuents
from BSEP during 1977 and the first-half of 1978 with the amended Technical
Specification 1imits. The higher release levels during 1977 were, in part,
due to excessive air-inleakage at the Unit 2 main condenser. A compre-
hensive leak detection and repair program was begun in 1978 to reduce the
Unit 2 main condenser air-inleakage. The repair work was completed in
September 1978 after reducing the offgas flow rate of Unit 2 from about

300 scfm to 50 scfm. The reduced flow rate accounts for the decrease in
releases because the lower flow increases the gas decay time such that more
decay of the radioactive gases occurs prior to release.

In addition to the LCO of Technical Specificaﬁions 2.5.2.a and 2.5.2.b, the
reporting requirements of 2.5.2.c delineate that the cause(s) be identified
whenever the release of airborne effluents exceeds one-half of the objective



annual quantity during any calendar quarter, and describe- the proposed
program of action to reduce such release rates to the design objectives.

Based on the above discussion, we conclude the following: (1) Technical
Specifications on 1imiting instantaneous radioactivity release in gaseous
effluents remain unchanged to provide assurance that airborne radioactivity
concentrations in unrestricted areas are below the 1imits of 10 CFR Part 20.
The amended Technical Specifications will 1imit the annual release of air-
borne effluents to below the dose design objectives of BSEP. (2) The actual
annual release of airborne radioactive effluents, since the commercial
operation of BSEP, have been within the dose design objectives of Appendix

I without the operation of the A0G. (If fuel failures were to occur, how-
ever, the facility might not be able to operate within Appendix I guidelines
without the AQG.) This provides reasonable assurance that during the interim
period before the AOG becomes operational, the operation of BSEP within the
amended Technical Specifications is feasible.

Environmental Considerations

Weshave determined that the amendments do not authorize a change in effluent
types or total amounts nor an increase in power level and will not result in
any significant environmental impact. Having made this determination, we have
further concluded that the amendments involve an action which is insignifi-
cant from the standpoint of environmental impact and, pursuant to 10 CFR
§51.5(d)(4), that an environmental impact statement or negative declaration
and environmental impact appraisal need not be prepared in connection with the
issuance of the amendments.

Conclusion

We have concluded, based on the considerations discussed above, that:

(1) because the amendments do not involve a significant increase in the
probability or consequences of accidents previously considered and do not
involve a significant decrease in a safety margin, the amendments do not
jnvolve a significant hazards consideration, (2) there is reasonable assur-
ance that the health and safety of the public will not be endangered by
operation in the proposed manner, and (3) such activities will be conducted
in compliance with the Commission's regulations and the issuance of the
amendments will not be inimical to the common defense and security or to
the health and safety of the public.

Dated: February 9, 1979



UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKET NOS. 50-325 AND 50-324

CAROLINA POWER & LIGHT COMPANY

NOTICE OF ISSUANCE OF AMENDMENTS TO FACILITY
OPERATING LICENSES

The U. S. Nuclear Regulatory Commission (the Commission) has issued
Amendment Nos. 19 and 43 to Facility Operating License Nos. DPR-71 and

DPR-62 issued to Carolina Power & Light Company (the licensee) for apera-

“tion of the Brunswick Steam E]ectric'Plant, Unit Nos. 1 and 2 (the facility),

‘located in Brunswick County, North Carolina. The amendments are effective

as of their date of issuance.

The amendments revise the Technical Specifications to limit the
annual gaseous re]ease.to the 10 CFR 50 Appendix I design objectives for
BSEP during the interim period until the Augmented Offgas System is
restored to an opérab1e status. The enclosed Technical Specifications
have been slightly modified from those proposed in your October 16, 1978
submittal. These changes have been discussed with and agreed to by your
staff.

The application fbr the amendments complies with the standards and
requirements of the Atomic Energy Act of 1954, as amended (the Act), and
the Commission's rules and regulations. The Commission has made appro-
priate findings as required by the Act and the Commission's rules and
regulations in 10 CFR Chapter I, which are set forth in the license amend-
ments. Prior public notice of the amendments was not required since the

amendments do not involve a significant hazards consideration.
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The Commission has determined that the issuance of the amendments
will not result in any significant environmentaT jmpact and that pursuant
to 10 CFR §51.5(d)(4) an environmental impact statement or negative
declaration and environmental impact appraisal need not be prepared in
connection with issuance of the amendments.

For further details with respect to this action, see (1) the app]i-
.cation for amendments dated October 16, 1978, (2) Amendment Nos. 19 and 43
.to License Nos. DPR-71 and DPR-62, and (3) the Commiésion's related
Safety Evaluation. These items are available for public inspection at
the Commission's Public Document Room, 1717 H Street, N. W,, Washington,
D. C. 20555, and at the Southport-Brunswick County Library, 109 West
Moore Street, Southport, North Carolina 28461. A copy of items (2) and
(3) may be obtained upon request addressed to the U. S. Nuclear Regulatory
Commission, washiﬁgton, D. C. 20555, Attention: Director, Division of
Operating Reactors. |

Dated at Bethesda, Mary]and, this 9th day of February 1979,

FOR THE NUCLEAR REGULATORY COMMISSION

Thomas .“Ippolito, Chief

Operating Reactors Branch #3
Division of Operating Reactors



