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CAROLINA POWER & LIGHT COMPANY
DOCKET NO. 50-325

BRUNSWICK STEAM ELECTRIC PLANT, UNIT NO. 1

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 19
License No. DPR-71

Nuclear Regulatory Commission (the Commission) has found that:

The application for amendment by Carolina Power & Light Company
(the 1icensee) 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;

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

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 (1f) that such activities
will be conducted in compliance with the Commission's regulations;

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 . '

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 is

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 fncorpnrated
in the 1icense. The licensee shall operate the facility in
accordance with the Technical Specifications.

1902260 (8%
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3. This 11cense.amendment is effective as of the date of its issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

-Tﬁsmas E%glppo11to. Chief

Operating Reactors Branch #3
Division of Operating Reactors

Attachment;
Changes to the Technical
Specifications

Date of Issuance:  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 Insert
i* i*
ii 19
2-8 2-8
2-9 2-9
2-10 2-10
2-11 2-11
2-12 2-12
2-13 2-13
2-14 2~14
2-14a
2-19 2-19
2-20 2-20
2-21 2+21
222 2-22
2-23 2-23
2-31
4-9 4-9
4-9(a)

*Overleaf page provided for convenience.
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BSEP - 1 & 2

2.0  ENVIRONMENTAL PROTECTION CONDITIONS 3,0 SURVEILLANCE REQUIREMENTS
2.5 RADIOACTIVE DISCHARGES 3.5 RADIOACTIVE DISCHARGES
Objective: To define the limits and Objective: The purpose of these specifica-

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 cor 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 beyoﬁd the bound-
ary of the site. ‘

2-8

Amendment No. 19

tions is to ensure that the releases of

_radioactive materials are as low as

reasonably achievable and within allowable
values.
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BSElI - 1 & 2
2.0 CNVIRONIENTAL PROTECTICH CONDITIONS 3.0 SURVETLLANCE RECUIREMENTS
2.5 PADICACTIVE DISCHARGES (Cont'd) i—_'"*E.S RADIOACTIVE DISCHARGIS {Cont'd)
b. The annual total quantity of I-131 and

2.5.1 Specifications for Liquid Waste

Amendment No.

radioactive material in particulate forms!
with half-lives greater than 8 days above:
background from all reactors at a site i
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.

A ma e

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 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 radiocactive
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 comsecutive 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 liquid radwaste dis-
charge line shall be demonstrated
quarterly.

Tha equipment {nstalled in the 1iquid
radioactive waste system shall be main-
tained and shall be opcrated to process
radidactive liquid wastes prior to thelr p
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
entrained 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 ove:
which each discharge occurred. Sample analy-
ses results and other rerorts shall be sub-
mitted in accordance with Section 5.4 of
these specifications. Estimates of the samp
ling and analytical error shall be included
as stated in NRC Regulatorv Guide 1.71.
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-

Clyzed and two plant personnel shall indepen-

dently check valving prior to tha diecharge.
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.
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2.0 ENVIRONMENTAL PROTECTION CONDITIONS 3.0 SURVEILLANCE REQUIKEMENTZ
2.5,1 Liquid .‘aste F1fluents (cont'd) 3.5.1 Liquid Wwaste Effluents (zont'd)
g. The raximum radioactivity to be con- e. The tlow rate of !iquid radicacuive

tained in any liquid radwaste tank that
can he discharged directly to the
environs shall not exceed 10 Ci,
excluding tritium and dissolved and
* entrained fission and activation gases.
h. 1f the cumulative release of radiocactive
"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 Sectilon 2.5,
and report these actions to the Commis-
slon within 30 days from the end of the
quarter during which the release
occurred.

2.5.2 Specifications for Gaseous Waste

Discharges

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

.OE + 0.23E_ |+ E + 92E | <
qui[a OEYI 0 ZBESJ Qvi[ 35EY1 ? %1] <1
i+

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.

3

= total number of nuclides.

= the average gamma energy per
disintegration for nuclide 1.

<m|
| aad

LB the average beta energy per
disintegration for nuclide 1{.

Refer to Table 3,5-5 for E

and E
values to be used. vi

B{

Amendment No. 19

2-10

waste shall be certinually measured
and recorded during release

f. All liquid effluent radxatlon monitors
shall be calibrated at least quarterly
by means of a knowp radioactive source
which has been calibrated to a National
Bureau of Standards sourca. 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 incperable for more
than seveu 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, excluding tritium, at the
discharge of the stear jet air ejectors
and at a point prior to dilution and
discharge.

(1) at least monthly,
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i 2.0 ENVIRQNMENTAL PHOTECTION CONDITIONS 3.0 SURVEILLANCE FEQUIRTUENTS
2.%.2 Casecus Vautu HE?IEEQZE (conztd)—— 3.5.2 Ganeous Laste Tifl.:nts (cont'd)
Lasecun dauit noiluibhcs t .
(2) The re.. ase ratellimit of (2) within 1 conth, .following each ‘
I-131 and radioaczive materials refueling outdge, :

. in particulate form with half-lives (3) within 72 hours, if the gaseous \
greater than eight days, released to waste monitors indicate an increase
the environs as part of the gaseous of greater than 50X in the steady.
wastes fron the site shall be: state fission gas rclease after

factoring out increases due to power
4 6 changes.
[3.7 xlO]Q + [5.8 x 10 ]% <1
s d. All waste gas effluent monitors shall be
where Q_ = release rate froa.the main calibrated at least guarterly by means
= stack in Ci/sec (as elevat- of a known radioczctive source which has
ed release) been calibrated to a Yatloaal Bureau of
Standards source. Fach monitor shall have
Q, = release rate from the vents functional test at least moathly
in Ci/sec (ground release) . and an instrumesr.check at least dallv,
ling d: discharge.
b. (1) the average release rate of noble _CXCIUCInb ays of no discharge
gases from the site during any 12 e. Sampling and analysis of radioactive
consecutive months shall be: naterial in gas2oous waste, particulate
. - form, and radioiodine shall be performed
. l E:Eﬁi[Z-SQsi & 1160Qv1] <1 in accordance with Tahle 3,5-2.
ZE [ 90q  +800Q ] < 1
Y si -

in 1

where Q , = release rate of radioisotope i

from thé main stack in Ci/sec

= release rate of radioisotope i from i
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 1
E during any period of 12 consecutive
o months shall be:
g (6.56 x 10%.) + (7.46 x 107Q,) <1
8 8 vV =
=z (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

ENYIROMMENTAL PROTECTIGN CONDITIONS

3.0 SURVIILLALCE R

f

2.5.2 Casacuy Waste Effluents (cont'd)

Xon i i

|§:

hgel

4

[ 3.26% 10° Qs] + [3.74 x 107 %]51

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

(1) If the average release rate of
rodble gases during any calendar
quartcr from the sxce is:

1.50Qs + 575 QV] <1

EYi[ 45Q si+ 400 Qvi ] <1

(2) 1f the average release rate of

I-131 and radioactive materials

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

calendar quarter from the site is:

(1f 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 Mpni-~
toring Program determines the congump-
tion of milk by teem, child, or infant,
the above equation shall be modified
by the appropriate coefficients (Dose

Factors) of Regulatory Guide 1.109.

Amendment No. 19

) : 2-12
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2.0 ENVIRONMENTAL'PROTECTION CONDIIIONS 3.0 SURVEILLANCE REQUIREMENTS
e e et e w e e} e e e e e s v e em

2.5.2 Gaseous Waste Effluents (cont'd) F. The operability of each automatit

isolation valve in the gaseous rad-
waste discharge line shall be demon-
strated quarterly.

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:

| ZE 81[ 1.5 Q + 575Q } >1

or {-n i i
l ZE 45 Q + 400 Q ] > 1
.. 4*n Yi[ Y Yy

Amendment No. 19 2-13
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2.0

ENVIRONMENTAL PROTECTION CONDITTONS

3.0

SURVEILLANCE REQUIREMENTS

2.5.2

2!5!3

Amendment No. 19 ' | 2~14

. a. Measurements shall be made to

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.c(2) based on a contalnment
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. 1If 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 thes
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

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. '
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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. 19 2-l4a
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GASEOUS WASTE EFFLUENTS - The release of radioactive materidls in gaseous waste

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

| ified in 10 CFR»Part 20 and should 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

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 congider site meteorology, 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 contrjibution 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 which 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 Erergzy - 1968. The beta dose contribution 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 components
of the gross radicactivity in gascous ef fluents were corbined to deter-
mine the allowable continucus release rate. Based on these calculations,
a continuous release rate of'gross radiocactivity in the amount specified
in 2.5.2.af1) will not result in offsite annual doses above background

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

The average gammna and beta‘enefgy per disintegratioh used in the equa-
tion of Specification 2.5.2.a(l) will be based on the average composi-

tion of gases determined fr&m the plant vent and ventilation exhausts.

Amendment No. 19 2-19

e e e



B

, The average energy per bewd or gamma disintegration for thowe radio-
isotopes determined to be prlesent 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 Isotopes,

C. M. Lederer, J. M. Hollander, and 1. 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 calculations 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 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 gi{
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 1,109 and 1.111, and methods provided in
Meteorology and Atomic Energy (1968).

For iodine-131 and radioactive material in particulate form with half-lives
greater than eight 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 gr%ss—cow—milk thyroid

chain is controlling.‘

Amendment No. 19 ’ 2-20



In addition to the prétettion conditions of Specificaticm_2.5.2.a and
?.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 compiiance 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 moniter 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 tﬁat 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
1icensee and the Commission to evaluate the plant's performance relative to
radioactive wastes released to the environment. Reports on the quantities
of radiocactive materials releasad 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 Commission may from time to time require the licensee to take

such action as the Commission deems appropriate.

Amendment No. 19 : 2-21



* The points of release to the environment to be monitored in Section 3.5.2

include all the monitared. release points as provided for In Table 3.5-4.

SOLID WASTE HANDLING AND DISroSal - The requivements feor sciid radicaciive

waste handling and disposal given under Specification 2.5.3 provide assurance
that solid radioactive materials shippad ofisite are properly controllad,
monltered, and packaged in cenformance with 10 CFR Fart 20, 10 CFR Par:t 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 radiénuclides,
and volumes of the shipments, shall be furnished to the Commission according to
Section 5.4 of ,these Technical Specifications. On the basis of sych 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.

Amendment No. 19 2-22
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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) i kg/m2
Agricultnral Productivity (stored feed) 2.0 kg/m2
Stable Element Transfer Coefficient 6.0 x 1073 day/t
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 i
Uptake Rate:
Adult 310 1/yr.

| Thyroid Ingestion Dose Factor (I-131):

Adult 1.95 x 107> mrem/pCi

Meteorlogy Data (Steven's cow):

Critical Sector SSE width 22.5°
Critical Distance _ ' 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

Amendment No. 19 ° ’ : o 2-31




4,2.6

4.2.7

4,2.8

4,2.9

Amendment No.

19

Soil Sa- Ting

Ny —

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

includes 905r and gamma spectrometry.

Milk Samnling

.

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,
an 1311 analvsis will be completed using an analytical
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
89Sr, 9OSr, 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
per calendar 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 Crops

Edible portions of’food crops will Ee collected from two

locations three times during the growing season. Samples

will be analyzed by gamma spectrometry.

4-9
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4.2.10 Fodder and Feed Crops

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

will be analyzed by gamma spectrometry.

Amendment No. 19 4~9a




N UNITED STATES :
NUCLEAR REGULATORY COMMISSIO
WASHINGTON, D. C. 20655

CAROLINA POWER & LIGHT COMPANY

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

AﬂENDMENT 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 1icensee) 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 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 (ii) 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-
jfications 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 licensee shall operate the facility in
accordance with the Technical Specifications.

2 /)
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3. This license amendment is effective as of the date of its issuance.

FOR THE NUCLEAR.REGULATORY COMMISSION

Thomas % Ippolito, Chief

Operating Reactors Branch #3
Division of Operating Reactors

Attachment:
Changes to the Technical
Specifications

Date of Issuance: February 9, 1979
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2.0

3.0

4.0

5.0

6.0

BRUNSWICK STEAM ELECTRIC PLANT, UNITS 182

. ENVIRONMENTAL TECENICAL SPECIFICATIONS
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BSEP - 1 & 2

2.0 ENVIRONMENTAL PROTECTION CONDITIONS

3.0 SURVEILLANCE REQUIREIENTS

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 er any organ of an
individual from all reactors at a
site should not exceed S5 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: I

a. The annual total quantity of noble
gases above background discharged
from the site should result in an
air dose due to gamma radiation of
less than 20 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. 43

3.5 RADIOACTIVE DISCHARGES
Objective: 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.
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. 2.5.1 Specifications for Liquid Waste

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
excaed the values specified in 10 CFR
Part 20, Appendix B, Table II, . Column 2,
for unrestrlcted areas. -
The cumulative release of radioactive
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 quartter. :
The cumulative release .of radioactive
materials from the site in liquid wasté
efivents excluding tritium and dis-
solved and entrained fission and activa-
tion gases, shall not exceed 20 Ci per
reactor in any 12 coansecutive 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.

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

The equipacnt installed in the liqi:id
radioactive waste system shall be main-
tained and shall be operated-to process
radicactive liquid wastes prior to thelr
discharge when the projected cunulative
release from the site could exceec 1.25
C{ pér reactor in
excluding tritium
entrainaed fiscion

3 -

and dissolved and
and activation gases.

e . ——————

a calendar quarter, |

2-3

; BSEE - 162
*
2.0 ENVIRONMENTAL PROTECTIGH T CONDITIONS 3.0 SURVEILLANCE RECUIREMENTS
2.5 RADICACTIVE DISTHARGES (Cont'd) i 3.5 RADIOACTIVE DISCLARGIS {Ceat'dy
4 . |
b, The annual total quantity of 1-131 and’

3.5.1 Specifications for Liquid Waste

Sampling and Monitoring

be meintained of the
end volume before
and the

Plant records shall
-radiocactive concentration
dilution of liquid waste discharged,
average diluci

which each discharge occurred. Sample araly-

ses results and other rezorts shall be sub=- -

mitted in accordance with Section 5.4 of
these specifications. Estimates of the samp
ling and analvtical errer shall be iﬂcluded
as stated in NRC Regulaterv Guide 1.
Prior to release of each batch of llqu1d
waste, a sample shall be taken from that
batch and analyzed {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 dxscharged
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. 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 persoanel shall indepen-,
dently check valving prior to the discharge:
I1f these monitors -are incperable for a ’
period excecding 72 hours; no liquid waste
" tank shall be released and any release in
progress shall be terminated.

on flow and length of time over .



‘ BSE” - 1 & 2
—
* B
.0 EUVIRINVENTAL PROTECTION CONDITIONS 3.0 SURVEILLANCE REQUIKEMEUTZ
2.5.1 Ligoiz leste Ziiluents (cont 'a) 3.5.1 Liguid Waste IZfiluents {zont'z)
s. wimum radioactivity to be con- e. The tlow rate of lifquic racicaciive
rained in any liquid radwaste tank that waste shall be continually measured
can be discharged directly to the and recorded during releass. .
environs shall not exceed 10 Ci, f. All liquid effluent radiation monitors
excluding tritium and dissolved and shall be calibrated at least quarterly
* entrained fission and activation gases. by means of a known radiocactive source
h. If the cumulative release of radioactive which has been calibrzied to a National
materials in liquid effluents excluding Bureau of Standards source. Each monitor
tritium and dissolved and entrained shall also have a functional test monthly
fission and activation gases, exceeds and an instrument checx prior to making
2.5 Ci per reactor in a calendar quarter, a release,
" 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 enc of the
quarter during which the release
occurred. . L. .
3.5.28%pecifications fcr Caszous Waste
2.5. ‘or Gaseous Waste §a~p11ng and Merniioring
a. Plant records shail be nainrained and
L ‘ €0 armnrling 2nd gl
a. (1) Ine release rate limit of ncble records of the sampling =nd analys

[
quil 4.0 Y
i-n

 Amendment No.

gases from this site shall be:

¥
o

+ 0.23E J+ Q, [35E+ 92EJ <1
1 Yi gil —

where Qg = release rate from main stack
in Ci/sec (elevated release).

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

{ = the ith individual nuclide.
total number of nuclides.

Q =

o
[

the average gamma energy per
disintegration for nuclide 1.

<
Laal |

328!

= the average beta energy per
B1 disintegration for nuclide i. c.
Refer to Table 3.5-5 for E

and E
values to be used. Y1

B1

43

results shall be submit:ed in accor
with Section 5.4 of these Specifi-
cations. Estimates of the sampling
and analytical error associated with

each reported value should be included.

dance

Gaseous releases (o the environment

from the two reactor building vents, the
two turbine building vernts, 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 analyv:zed
daily for gross gaseous radiocactivity.
these monitors sre incperable for more
than seven davs, these releases shall be
terminatcd or tire plant stall be snut down
An isotopic analysis shall be made of

a representative sample of gascous
activity, excluding tricium, at the
discharge of the steam jet air ejectors
and at a point prior to dilution and
discharge.

(1) at least monthly,

If
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2.0

3

EXNVIRCHMENTAL PROTECTION CONDITICNS

3.0 SURVZIIL

R el

R

2t

2.5.2 Gasacus wWaste Effluents (cont'd)

oY

>

Should any of the conditioas cf
2.4.2,¢(1), or (2) listed below
exist, the licensee shall make aa
investigation to iderntify the causes
of the release rates, define and in-
iz{ate a progres of azcticn to reduce
the release rates to design objective
levels liscted in Section 2.5 and re-
port these actions to the Coznission
within 30 days froa the end of the
quarter du rlrg Al cH the releases
occurred.

(1) 1f the averaze release rate of

rnoble gases during any calendar
quarter from the site is:

E [1.50QSi+ 575 Qv] <1

B

i i

l ’ Zf*i[ 45Q 51“‘00 Qvi ] <1

I

[

(2) If the average release rate of

I-131 and radioactive matarials

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

calendar quarter fron the site 1is:

L6 T 1€
3.26x 10 Qs] + [3,74 x 10 oV]_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 coefficients (Dose
Factors) of Regulatory Guide 1.109.

Amendment No. 43
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greater than eight days, released. to
the cavirons as part of the gaseous
vastes fron the sire shall be:

‘ . !

- 6
[3.7 xlo"]Q + [s.s x 10 JQV <1
= release rate froa.the =ain
stack in Ci/sec (as elevat-
ed releasz)

s

vhere Q

Qv = release

in Ci/sec (ground release)

b. (1) the average release rate of noble
gases from the site during any 12

consecutive months shall be:

| yEBi['z.sqsi + 1160Q ) <1

—

i»n and

ZE [90Q + 800Q_ ] < 1
SRS

where Q ., = release rate of radioisotope i

; si . . .
from theé main stack in Ci/sec

Qv' = release rate of radioisotope i from
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 1

during any period of 12 consecutive
months shall be:

(6.56 x 106QS) + (7.46 x 107QV) <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. 1f
the Radiological Environmental Moni-
toring Program determines the consump-

rate frozm the vents

i

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 CUVIRCONMENTAL TROTECTION CTOHDITIONS 3,0 SURVEILLAITE RIQUIRINENT
2.5.2 Gacecus Vaste Eiflucnts (cont'd) . 3.5.2 Ganecnus Vauste Fiilozintr (coat'd)
, -

(2) The re. 2se rate iizit of i (2) within 1 wonth, follgwing ecach I
I-131 and rudioactive materials i refueling outcze,

. in particulate form with half-lives (3) within 72 hours, if{ the gaseous |

waste monitors indicate an increase
of greater than 5C% in the steady.
state fission gas rclease after _
factoring out increases due to pover
changes.

All waste gas effluent monitors shall te
calibrated at lesst duarterly by neans

of a known radiozctive source which has
been calibrated to a Natlonal Bureau of
Standards source. Tach wenitor shall have
functional test a2t least monthly

and an jdnstrumanss.check at lecast dallv,
excluding days of no Zischarge. :

Sampling cnd analy

s=s of radioactive
rnaterial in gasccus weste, particulara
form, and radioicdine shall be perforned
in accordance with Tahle 3.5-2.



BSEP -~ 1 & 2

N’ -
2.0 ENVIRONMENTAL PROTECTION CdNDITIONS ! ‘3.0 SURVEILLANCE REQUIREMENTS
'2.5.2 Gasequs Waste Effluents (cont'd) F. The operability of each automatic

isolation valve in the gaseous rad-
waste discharge line shall be demon-
strated quarterly.

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.

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. :

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

ZE 1.5 Q_ + 575Q > 1 ,
& Bi{ , . si vi] !
oT . !

ZE 45 Q  + 400 Q ]>1
. {=n Yi[ 51 Vi

-

" Amendment No. 43 2-13
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2.0  ENVIRONMENTAL PROTECTION CONDITIONS 3.0 SURVEILLANCE REQUIREMENTS

2.5.2  GASEOQUS 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, oY
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 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.

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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20  ENVIRONMENTAL PROTECTION CONDITIONS

3.0

SURVEILLANCE REQUIREMENTS

2.5.3 Specifications for Solid Waste
: Handling and Disgosal (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-lb4a
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* GASEOUS WASTE EFFLUENTS - The release of radioactive m¥ferials in gaseous waste

effluents to unrestricted areas shall not exceed the concentration limits spec-
i ified in 10 CFR Part 20, and should 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

| not éxceed 30 mrem.

The design objectives have been developed based on operating experience, taking
into account a combiration 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 contrlbutlon was determined using the equation 7.63 in

Sectien 7-5.2.5 of Meteorology and Atomic Energv - 1968. The releases

from vents are coansidered to be ground level relezses which cculd 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 Yeteorology

and Atomic Ererzy - 1968. The beta dose centribution 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 comporents
of the gross radioactivity in gaseous effluents were corbined to deter-
mine the allowable continuous release rate. Based on these cal;ula iors,
a continuous release rate of gross radioactivity in the amount specified
in 2.5.2.af1) will not result in offsite annuzl doses above backgroun 1d

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

The average gamra and beta energy per alslnteoratlon 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 disintegration_or those radio-

isotopes determired to be present from the isotopic 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}, O. Hogan, P. E, Zigman,

and J. L. Mackin.

For Specification 2.5.2.,a(2), dose calculations 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

davs. 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.peteorological data and method-

ology of Regulatory Guides 1.109 and 1.111, and methods provided in -

Meteorology and Atomic Energy (1968).

For iodinejl3l and radioactive material in particulate form with half-lives
greater thén eight days, the critical location 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 J.O—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.
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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 sampling and mecnitoring requirements given under Specification 3.5.2
provide assurance that radioactive material§ released in gaseous wastes are
propaerly controlled ang 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 relztive to

radioactive wastes released to the enQironment. Reports on the guantities
of radicactive mzterials releasad in gaseous effluents are furnished to

the Commission c¢n the bésis of Section 5.4 of these Technical Spezifizations
and in conformance with Regulatory Guide 1.21. On the basis of such reports
end any additional infdrmation the Commission may obtain from the licensee
cr others, the Gomissicn may from time to time require the licensee to tage

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

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

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

waste handling énd disposal given under Specification 2.5.3 provide assurance
that solid radioactive materials shipped offsite 2re properly controllead,
monitored, and packaged in conformance with 10 CFR Part 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 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 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)

wa’; Consumption Rate 50 Kg/day
'AgricultUtal_Productivity (feed grass) g kg/m2
Agricultural Productivity (stored feed) 2.0 kg/m2
Stable Element Transfer Coefficient | 6.0 x 1073 day/1
Fraction of Activity Retainred on Feed Grass 1
Transporthimé 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 .

Meteorlogy Data (Steven's cow):
Critical Sector
Critical Distance

Annual Average Relative Deposition
(D/Q elevated)

Annual Average Relative Depositioﬁ
(D/Q ground}

Arendment No. 43 2-31

1.95 x 103 mrem/pCi '

SSE width 22.5°
1464m

2.16 x 1077 o2

~ .

2.4 % 10~8 m -




- §.2.6 Soil~€ampling -

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

includes 9¢r and gamma spectrometry.

4,2,7 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,
an 1311 analysis will be completed using an analytical
procedure similar in sehsitivity to the procedure out-
lined in Regulatory Guide 4.3. Samples of individual

locations will be composited monthly and analvzed for

89 90 -
Sr, Sr, 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

per calendar quarter. The result of this survey should be

included in the semiannual Radiation Effluent Release Report.

$.2.8 . 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 épectrometry.

4,2.9 _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.

Amendment No. 43 , 4-9
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~ UNITED STATES ~
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D, C. 20555

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 Ticensee 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 Timiting 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.

790226007172
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Fodder and Feed Crops

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

will be analyzed by gamma spectrometry.
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Evaluation

Technical Specification 2.5.2.a limits the instantaneous radioactivity in
gaseous effluents to provide assurance that airborne radioactivity concen-
trations in unrestricted areas are below the 1limits 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 1imit the instantaneous radio-
active gaseous release rate, but limit the annual release to below the
design objectiye 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-
Tations 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 limits the airborne release of Iodine-131 and radioactive
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
Tocation 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 limits of amended Technical Specifications 2.5.2.b(1) and
(2), as shown by Table 1 which compares the releases in airborne effluents
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 Specifications 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 limiting 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 limit 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 AOG. (If fuel failures were to occur, how-
ever, the facility might not be able to operate within Appendix I guidelines
without the AOG.) This provides reasonable assurance that during the interim
period before the AQG 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 Tevel 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
jnvolve a significant decrease in a safety margin, the amendments do not
involve 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 re1ease.to the 10 CFR 50 Appendix I design objectives for
BSEP during the interim period until the Augmented Offgas System is
restored to an opérab]e 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 pUb]ic 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 environmental impact 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 CommiSsion'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 Caralina 28461. A copy of items (2) and
(3) may be obtained upon request addressed to the U. S. Nuclear Regulatory
Commission, Washington, 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 . Ibﬁo11to, Chief

Operating Reactors Branch #3
Division of Operating Reactors



