ENCLOSURE 1

BROWNS FERRY NUCLEAR PLANT UNITS 1, 2, AND 3
(DOCKET NOS. 50-259, 50-260, AND 50-296)

PROPOSED CHANGES TO APPENDIX A

TECHNICAL SPECIFICATIONS ooy QSQIQ@/‘QR@
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. ‘1.0 DOEYINITION3 (Cout'd)
. l 10, Logic - A logic is an arrangemant of relays, contacts, and 'other
\ components thit producas a decision outout.

(a) Initfating = A'losic that recaive oignals from channels aand
produces docicion outputa to the actuation losic.

(b) Actuation ~ A logic that receiven signala (either fron
inicsation logic or channels) and producas dccinion outputs
to accomplish a protoctive nction. . ‘
11. Channel Calibration - Shall be the adjustment, as necessary,

of the channel output such that it.responds with necessary
range and accuracy to known values of the parameters which
the channel monitors. The channel calibration shall encompass )
the entire channel including alarm and/or trip functions and
shall include the channel functional test. The channel cali-~
bration may_pe'performed by any series of sequential, overlapping
or total channel steps such that the entire channel is calibrated.
Non~calibratable components shall be excluded from this require-
ment, but will be included in channel functional test and source
check. ' '

12.  Channel Functional Test - Shall be :

a. * ‘Analog Channels - the injection of a simulated signal into
‘ ‘ the channel as close to the sensor as practicable to verify
' : OPERABILITY including alarm and/or trip functions.
\_ b. Bistable channels - the injection of a simulated signal into
the sensor to verify OPERABILITY including alarm and/or trip
funccions.g
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13. Source Check - Shall be the qualitative assessment of
channel response when the channel sensor is exposed
to a radioactive sources or multiple of sources.
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. 1.0 DEFINITIONS (Cont'd)’

¥. VYunctional Tasts - A functional tept is tho manual operation or
Initiation of a aystea, subsystes, OT componest to verify that it
functiono vithin design tolerances (s.8., the macual stazt of a
corn opray punp to varily that it tuns and that it puaps the
roquired ‘voluas of vn:or).

X. S‘mtdm Tho roactor is in .a'ahu:dm condi{tion wher the r=actor
wode pwitch 1s in tho shutdown noda ponttion and no cors alterations
ars bainy porformod,

Y. Pngineared Safsguard — An anginaarad ut.aguard is & safety aystso
tho actions of which are onsentisl to a safety action raguirved in
raoponse to mccidents, .

' Z. Cumulative Downtime - The curnulativs dowmtimo for those safaty
coaponents and systema whose downiine is linited-to 7 consecutive
days prior to requiring reaotor shutdewn shall be linited to any

"9 days in a oannocutiva 30 day poriod.

- 4

AA. Solidification ~ Shall be the conversion of
radioactive wastes to conform to the license
requirement of the receiving burial ground.’

. BB. Offsite Dose Calculation Manual -:{ODCM)Shall be a
manual describing the environmental monitoring program

and the methodology and parameters used in the calculation

of release rate limits and off-site doses due to radioactive

gaseous and liquid effluents.,

»

CC. Unrestricted Area ~ All area beyond the site boundary
access to which 1s not controlled for protection of individuals
from exposure to radiation and radioactive materials.

- .
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TABLE 1.1

SURVEILLANCE FREQUENCY NOTATION

7’

At least
At least
At least

- At least
.. At least

At least

At least®

Prior to

FREQUENCY ’
once per 12 hours.
once pér 24 ho&rs.
ohce per 7 &ays.
oéqe’per 31 days.
once ber 92 days. . -
o&ce per 6 honths.‘
oncé per 18 months.

each reactor startup.

-Not applicable.
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LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

.

.3.2.K Radioactive Gaseous Effluent

Monitoring Instrumentation

- 10

N
»
-

The radioactive 'gaseous

‘effluent monitoring instru-

monts listed in table 3.2.K
~hall be operable at all
times with-their alarm/trip
setpoints set to ensure that
the limits of specification
3.8.B.1 aré not exceeded.

The action required when the
number of operable channels
is less than the Minimum
Channels Operable requirement
is specified in the notes for
table 3.2.K. '

e w e
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4.2.K Radioactive Gaseous Effluent

Monitoring Instrumentation

1.

&

Each of-the radioactive
gaseous effluent monitoring

instruments shall be demon-

strated operable by perfor-
mance of tests in accordance
with table 4.2.K.

.
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TABLE 3.2.K
RADIOACTIVE GASEQUS EFFLUENT MONITORING INSTRUMENTATION

Instrument

Stack

. Noble Gas
Activity Monitor

1

b. Iodine
.Cartridge

¢. Particulate
filter

Reactor /Turbine

a,.

b.

C.

- Building Ventilation

Noble Gas ‘ .
Activity Monitor °

Iodine Monitor

Particulate Monitor

Turbine Building
Exhaust

Q.

b.

Noblé Gas
Activity Monitor

Todine Monitor

c. Particulate Monitor

Minimum

Channels -

Operable Applicability
') *
NA J*
NA *
(1) *
(L *
(1) *
(1 *
(L) *
(1) *

-

Parameter

Release Rate
Measurement_

Installed ’

Installed

Release Rate -

Measurement.

Release Rate*

Measurement

Release Rate
AMeasurgment

¥

Release Rate ~

Measurement

Release Rate
Measurement

Release Rate
Measurenent

Action

e

A/cC

B/C

B/C -

~ A/C
B/C

B/C
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) 3.2.X (Continued)
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION _

b A ) . Hinimx-xm
s ’ Channels . . - . . ..
Instrument Operable Applicability - Parameter Action
4, Radwaste Building :
Veantilation
a. Noble Gas S (1) * Release Rate “A/cC. '
' Activity Monitor ) .
b. .Iodine Monitor — (1) . LI Release Rate B/C
5 ’ ” Measurement
® c. Particulate Monitor (1) ok Release.Rate B/C
< ‘ Measurenment




NOTES FOR TABLE 3.2.K

*During releases via this pathway. o ' . . - ~.

ACTION A

With the number of. channels OPERABLE less than required by the
Minimum Channels Operable requirement, effluent releases via the
affected pathway may continue for up to 7 days provided a tem-
porary monltoring system is installed or grab samples are taken
and analyzed at least once every 4 hours, Ct

ACTION B

With the number of channels OPERABLE less than required by the
Minimum Channels Operable requirement, effluent releases via this
pathway may continue for up to 28 days, provided samples are
continuously collected with auxiliary sampling equipment for
periods on the order of seven (7) days and analyzed within 48 hours
after the end of the sampling period.

ACTION C

A monitoring system may be out of service for 4 hours for functional
testing, calibration, or repair without providing temporary monitor - |
or initiating grab. sampling. . , .

o 84c
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TABLE 4.2.K-
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE

REQUIREMENTS:
‘ Channel Modes In Which
. Instrument Source Channel Functional Surveillance
Instrument ‘ Check Check Calibration Test Required
1. _St:ack
~%. Noble Gas . D .M Q(1) M(2) h Toa
Activity Monitor i - . x
2. Reactor/Turbine’
Building Ventilation
a. Noble Gas - D - M Q(1) T M(2) Tk
Activity Monitor . . . i
b. ITodine Monitor D M QL) M(2) *
c. rPartim;late Monitor D ] ) M :Q(l) M(2) - %
3. Turbine-Building . . e s SR M
Exhaust ° A ) - :
a. Noble Gas S T M .o - IR 1¢) J
Activity Monitor . : T
b. Iodine Monitor ' D ' N ¢ 5 B M(2) o
c. Particulate Honit:or g D ; M . ‘Q(L) B  M(2) *
4. Radwaste Building
Ventilation )
a. Noble Gas _ "D M Q(1) M(2) *
Activity Monitor . ’
b. Iodine Monitor D Mo Q) - M(2)

¢c. Particulate Monitor D M Q@) M(2)







‘ NOTES FOR TABLE 4.2.K Ea .

" *puring releasés via this pathway.

3

(1) The CHANNEL CALIBRATION shall inclu&e the use of a known (tracea%le to the
) National Bureau of standards radiation measurement system) radioactive source (s)
positioned in a reproducible geometry with respect to the sensor.

.

(2) The CHANNEL FUNCTIONAL TEST shall also demonstrate that control room alarm
annunciation occuxrs if any of the following'conditions exist:

1. Instrument indicates mqasured levels above the alarm/trip setpoint.

2, Instrumenf indicates an inoperable downscale failure. °

” # *
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3.2

BASCS

5
-

For each parametcr monitored, as listed in Table 3.2.F, therec are two
channels of insctrumentation except as noted. By comparing readings between
the two channels, a néar continuous surveillance of instrument performance
is available. Any deviation in readings will i{nitiate an éarly recalibra~
tion, thereby maintaining the quality of the instrument readings.

Instrumentation {s provided for isolating the control room and initiating

a pressurizing system that processes outside air before supplying it to the
control voom. An accident signal that isolates primary containnment will
also automatically {solate the control room and initiatz the enasrgency
pressurization system. In additfon, there are radiation monitors in the
normal ventilation system that will f{solate the control room and initiate
the emerpency pressurlzation system. Activity required to cause automatic
actuation {e about one mRewm/hr.

Because of the constant surveillance and control exercised by TVA over the
Tenncesce Valley, flood levels of large mangitudes can be predicted in
advance of their actual occurrence. 1In all casea, full advantage will be
taken of advance varning to take appropriate action vhenevar ressrvoir
levels above normal pool are predicted; however, the plant £lood protection
is alvays in place and does not depend in any way on advanced warning,
Therefore, during flood conditions, the plaq: will be permitted to operate
until vater begins to run across the top of the pumping station at elevation
565. Seismically qualified, .redundant level switches each powered .from 8
separatec division of power are provided at the pumping station to give main
control room indication of this condition. At that time an orderly shutdown
of the plant will be initiated, although surges even to a depth of several
feet over the pumping station deck will not cause the loss of the main con~

. denger circulating water pumps,

The operability of the meteorological iInstrumentation ensures that sufficient
meteorological data is available for estimating potential radlation dose to
the public as a result of routine or accidental release of radioactive
materials to the atmosphere. This capability is required to evaluate the
need for initiating protective measures to protect the health and safety of
the public.

The operability of the seismic instrumentation ensures that sufficient
capability is available to promptly determine the magnitude of a seismic
event and evaluate the response of those features important to safety.

This capabilicy is required to permit comparison of the measured response
to that used in the design basis for Browns Ferry Muclear Planc. The
instrumentation provided is consistent with specific portiomns of the
recomendations of Regulatory.Gujide 1.12 "Instrumentation for Farthquakes."

-

AY
The radioactive gaseous effluent instrumentation is provided
to monitor and control, as applicable, the releases of radioactive
materials. in gaseous effluents during actual or potential releases-
of gaseous effluents. The alarm/trip setpoints for these
instruments will be calculated in accordance with plant approved
procedures to ensure that the alarm/trip will occur prior to
exceéding the limits of 10 CFR Part 20.

E
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4.2

_BASES

vl

there is no true oinimum. The curve doesg have a definite knee .and very
1ittle reduction in system unavailability is achieved by testing at a
shorter interval than computed by the equation for a single. chamncl,

The best test procedu;e of all those examined is to perfectly stagger
the tests. That ia, {f the test interval is four conths, tast one or

" the other channel every two montha, This is shown in Curve No. S.

The difference between Cases 4 and 5 is negligible, There may bes other
arguments, however, that more strongly support the perfcctly staggered
teats, including reductions in human error.

The conclusions to be drawn are these:

1. Al out;of n sysoten may be treated the saﬁ; as a single -
channel in tems of choosing a test interval; and i

2. wmove than one channel ghould not be bypassed for testing
at any one time,

The radfation monitors in the refueling area ventilation, duct which
initiate building isolation and standby gas treatment operation are
arranged in two 1 out of 2 logic systems. The bases given for the

rod blocks apply here also and were used to arrive at the functional
teasting frequency. The off-gas post treatment monitors are comnnected in
a8 2 out of 2 logic arrangement.-~-Based on experience with instruments
of osimilar design, 4 testing interval of once every threa months has
boan found adequate, .

The automatic pressurc relief instrumentation can be coniidarad to be-
a 1 out of 2 logic system and the discussion above applies also.

}

The criteria for ensuring the reliability and accuracy of the
radioactive gaseous effluent instrumentation in listed in Table 4.2.K,

118
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LIMITING

.CONDITIONS FOR OPERATION

- SURYEILLANCE REQUIREMENTS -

3.8 RADIOACTIVE MATERIALS

Applicability ' ‘

Applies to the controlled release of
radiocactive liquids and gases from
the facility. )

Objective

To define the limits and conditions
for the release of radioactive )
effluents to the environs to assure
that any radioactive releases are

as low as reasonably achieveable and
within the limits of 10 CFR Part 20.

Smeification

x -

A. Liquid Effluents

1.

The concentration of radio-
active material released' at
any time from the site to
unrestricted areas (see
Figure 4.8.4.} shall be
limited to the concentrations
specified in 10 CFR Part 20,
Appendix B, Table II, Column
2 for radionuclides other
than dissolved or entrained
noble gases. For dissolved
or entrained noble gases, the
‘concentration shall be
limited to 2E-4 uCi¥ml total
activity.

If the limits of 3.8.A.1 are
exceeded, approprilate action
shall be initiated to bring
the release within limits.
Provide prompt notification
to the NRC pursuant to
Section 6.7.2.a.

The dose or dose comnmitment
to an individual from.radio-
active materials in liquid
effluents released from each
urilt to unrestricted areas
(See Figure 4-8.4.1 ) shall
* be limited: ' ;

281

4.8 RADIOACTIVE MATERIALS

Appliﬁability

‘Applies to the periodic test and record
requirements and sampling and monitoring

" methods used for facility effluents.

Objéctive

To ensure that radioactive liquid

and gaseous releases from the facility
are maintained within the limits
specified by Specifications 3.8.A and
3.8.B. )

Y

Specification

A. Liquid Effluents

8 1. Facility records shall be

maintained of radioactive
concentrations and volume
before dilution of each

batch of liquid effluent
released, and of the average’
dilution flow and length of
time over which each discharge
occurred.

2. Radioactive liquid waste
sampling and activity analysis
of each liquid waste batch to
be discharged shall be performed
prior to release in accordance
with Table 4.8.A.

%

3. The liquid effluent radiation
monitor shall be calibrated at
least quarterly by means of a
known radioactive source(s). The
monitor shall also have an
instrument channel functional
test monthly and an instrument
check daily.




LIMITING CONDITIONS FOR OPERATION

. SURVEILLANCE REQUIREMENTS

3.8.A Liquid Effluents

During any calendar quarter to
<1.5 mrem to ,the total body and
to <5 mrem to any oxrgan ang,

“a.

During any calendar year to#3
mrem to the total body and=10
mrem to any organ.,

1f the limits specified in 3.8.A.3.
a&kb above are exceeded, prepare and
submit Special Report persuant to
Section 6.7.3.C.2.
The liquid radwaste system shall be
maintained and operated to process
liquid radwaste when it appears
during quarterly operation that the
releases to unrestricted areas (see
.Figure 4.8:8.1 ) when averaged over
31 days would exceed 0.06 mrem to the
total body and 0.21 mrem to any organ.

During a quarter if radioactive
liquid waste must be discharded with-,
out treatment after the limits
specified in 3.8.A.5 above are ex-
ceeded, prepare and submit the
Special Report pursuant to Section
6.7.3.C.3. ’

»

Y

During release of radioactive wastes
from the radwaste processing system,
the following conditions shall be met:

Liquid waste activity and flow
rate shall be continuously
monitored and recorded during
release and shall be set to alarm
and automatically close the

waste discharge valve before
exceeding the limits specified

in 3.8.A.1. above. If this
requirement cannot be met,
continued release of liquid
effluents shal! De permitted only
during the sucadsding 48 hour
period, two ind=:pendent samples of]
each tank shall be analyzed and
two station personnel shall
indepaendently check valving
before ‘the discharge.

Q.

Py

282

4.8.A Liquid Effluents

4.

7.

[}

»

‘The operation of the automatic
isolation valves and discharge tank
selection values shall be checked
annually.

*The accuracy of the radwaste
effluent flow rate monitor shall
be checked at least monthly.

Cummulative quarterly and yearly
dose contributions from liquid
effluents shall be determined as

" specified in plant approved pro-
cedures at least once every 31 days.

Doses due to liquid releases
to unrestricted areas shall be
projected at least once per 31

. days.
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LIMITING CONDITIONS FOR OPERATION

* .~ SURVEILLANCE REQUIREMENTS

3.8 RADIOACTIVE MATERIALS

B.

Airborne Effluents

1.

The dose rate at any
time in the unre-
stricted areas (see
Figure 48 8.1 ) due to
radioactivity released
in gaseous effluents
from the site shall be
limited to the follow-
ing values:

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

b. .  The dose rate
limit for all
radioiodines for

- all” radioactive
materials in
particulate formy
and for radio-
nuclides other ’
than noble gases
with half lives
greater than 8
days shall be
1500 mrem/yx to
any organ.

If the limits of

3.8.8.1 :ire exceeded,
approprrate-corrective
action shall be ini-
tiated to bring the
releases within "limits.
Provide prompt notifi-
cation to the NRC
pursuant to section
6.7.2.a.

4.8 RADIOACTIVE MATERIALS

B. Airborne Effluents ° <

1. The gross 8/ and
particulate activity of
gaseous wastes released
to the environment shall
be monitored and recorded:

a. .For effluent
streams having con-
tinuous monitoring
capability, the
activity and flow
rate shall be
monitored and

* . recorded to enable

release rates of
gross radioactivity
to be determined or
an hourly basis
using instruments
specified in Table
3.2.K.

b. For effluent strean
: without continuous
monitoring capa-
bility, the activit
shall be monitored
and recorded and
the releases throuc
these streams shall
be controlled so
. . that the release
< e rates from all
: ‘ streams are within
the limits speci-
fied in 3.8.B

2. Radioactive gaseous waste
sampling and activity
analysis shall be performe
in accordance with Table
4.8.3.







‘LIMITING CONDITIONS FOR OPERATION

.+ + SURVEILLANCE REQUIREMENTS

3.

The air dose in unre-
stricted areas (see
Figure %5.83.] ) due to
noble gases released
in gaseous effluents
per unit shall be
limited to the follow-
ing:

a. During any

’ calendar quarter,
to £ 5 mrad for
gamma radiation
and < 10 mrad
for beta radia-
tion;

b. During any
calendar year,
to = 10 mrad
for gamma
radiation and =
20 mrad for beta

. radiation. .

If the calculated air
dose exceeds the limits
specified in 3.8.B.3
above, prepare and
submit a special repoxrt
pursuant to section
6.7.3.¢C.5
The dose tdb an indivi-
dual from radioiodines,
radiocactive materials
in particulate form,
and radionuclides other
than noble gases with
half lives greater than
8 days in gaseous
effluent released per
unit to unrestricted
areas (see Figure 4.%3.
[ ) shall be limited
to the following:

a. bDw=ing any
caiendar quarter
to £ 7.5 mrem;

b. During any
calendar year
to £ 15 mrem:;

3.

Cumulative quarterly and
yvearly dose contributions
shall be determined as
specified in plant approve
procedures at least once
every 31 days.

Doses due to gaseous
releases to unrestricted
areas shall be projected
at least once per 31 days.

-

Samples.of offgass
effluents shall be ana- '
lyzed at least weekly to
determine the identity
and quantity of the
principal radionuclides
being released.




LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE 'REQUIREMENTS

® ;.

If the calculated
doses exceed the
limits of 3.8.B.5
above, prepare and
submit a special re-
port pursuant to
section 6.7.3.C. 4

During operation above
50% power the dis-
charge of the SJAE
must be routed through
the charcoal adsorbers
when the projected

‘gaseous effluent re-

leases to unrestricted
areas (see Figure 4.9.8.

] ) when averaged over
31 days would exceed
0.2 mrad for gamma
radiation and 0.4 mrad
for beta radiation.

With gaseous wastes
being discharged for .
more than 31 days with-
out treatment and in

excess of the limits ofl.

3.8.B.7 above, prepare
and submit a special
report pursuant to
section 6.7.3.C.3

285 -
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LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

2.

SAESELee Wi EIe B W YN ANeP Y G Iees @ o Tampeanm

Radioactive Effluents — Dose
The dose or dose commitment to a real
individual from all uranium fuel®

cycle sources is limited to £ 25 mrem
to the total body or any organ (except
the thyroid, which is limited to= 75
mrem) over a period of 12 consecutive

~months. - .

With the calculated dose from the
release of radioactive materials in
liquid or gaseous effluents exceeding
twice the limits of specification
3.8.A.3, 3.8.B.3, or 3.8.B.5, prepare
and submit a Special Repoxt to the
Commission pursuant to specification

6.7.3.C.6 and limit the subsequent

releases such that the limits of
3.8.C.1 are not exceeded.

Mechanical Vacuum Pump

1. The mechanical vacuum pump shall
be capable of being automatically
isolated and secured on a signal
or high radioactivity in the
steam lines whenever- the main
steam isolation valves are open.

2. If the limits of 3.8.C.1l are not

met, the.vacuum pump shall be
isolated.

286

4.8.C Radioactive’ Effluents - Dose

1. Cumulative dose contributions

from liquid and gaseous
effluents shall be determined.
in accordance with specifi~-
cations 3.8.A.3, 3.8.B.3, and
3.8.B.5.

»
.

Mechanical Vacuum Pump

At least once duriﬁg each
‘operating cycle verify automatic
securing and isolation of the
mechanical vacuum pump.

cme ——em— ey
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' LIMITING CONDITIONS FOR OPZRATION

SURVEILLANCE REQUIREMENTS

3.8 RADIOACTIVE MATERIALS

E. Miscellaneous Radioactive
Materials Sources

1. ‘Source Leakaqe Tesgt

Each sealed source
"™ containing .
*radioactive material
in excess of those
quantities of
byproduct material
listed in 10 CFR
30.71 sSchedule B and
all other sources,
including alpha
emitters, in excess
, of 0.1 microcurie,
. shall be free of 2
} 0.005 microcurie of
i . removable )
contamination. .Each
. gealed source with
removable
contamination in
excess of the above
limit shall be
immediately withdrawn
from use and (a)

.- either decontaminated
and repaired, or (b)
disposed of in’
accordance with

_ Commission
regulations.,

%

aw
-

»
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4,8 RADIOACTIVE MATERIALS

E. Miscellaneous Radioactive
" Materials Sources

1. Surveillance Requirement

[}

Tests for leakage
and/oxr contamination
..shall be perfoxmed by
. the licensee or by
. other persons

specifically ’
authorized by the
Ccommission or an
agreement State, as
follows: :

ae Each sealed
source, except
startup sources
subject to core
flux, containing
radioactive )
. material, other
than Hydrogen 3,
- with a half-life
greaterx than
thirty days and
in‘any form ,
~ other than, gas;
shall be tested

u . for leakage
U and/or
. contamination at
- T . intervals not to
+/ exceed six )
P months. The ¢

. leakage test /

. shall be capable
of detecting the
presence of -
0.005 microcurie
of radioactive
material on the
test gsample.
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TABLE 4.8.A .

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM’

THTU

MINIMUM ANALYSIS

LIQUID RELEASE SAMPLING TYPE OF ACTIVITY LOWER LIMIT OF DETECTION
TYPE FREQUENCY FREQUENCY ANALYSIS (LLD) (uCi/ml)
TBat:ch Waste Each Batch Each Batch Principal Gamma
Releases ! prior to release Emitters ¢ 5 E-7 3
One Batch Monthly Dissolved and
N per Month : Entrained Gases 1 E-5
Monthly ) Tritium 1 E-5 !
! Proportional Monthly .
Composite ) Gross a 1 E~7
(2) ,
P-32 1 E-6
Quarterly Sr-89 , Sr-90 5 E-8
Proportional Quarterly «
Composite , Fe-55 1 E~-6

(2)
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TABLE NOTATION -~ TABLE 4.8.A

(1)
(2)

3

“(4)

A batch release 15 the discharge of liquid wastes of a discrete volume.

A proportional composite aahple is one in which the quantity of liquid
sampled 1is proportional to the quantity of liquid waste discharged from
the plant.

For certain radionuclides with low gamma yield or low energies, or for
certain radionuclide mixtures, it may not be possible to measure radio-
nuclides in concentrations near their sensitivity limits when other
nuclides are present in the sample in much greater concentrations. Under
these circumstances, it will be more appropriate to calculate the con-
centrations of such radionuclides using observed ratios with those
radionuclides which are'measurable or the lower limit of detection may be
increased proportionally to the magnitude of the gamma yield (i.e.,

5 E~-7/I where I is the photon abundance expressed as a decimal fraction),
but in no case shall the lower limit of detection as calculated in this
manner be greater than 10X of the MPC value specified in 10 CFR Part 20,

- Appendix B, Table II Column 2.

The principal gamma emitters (those expected to account for «95% of

‘ the total activity present) for which the LLD specification will apply

are exclusively the following radionuclides: Cr-51, Zn-65, Co-60, Cs-137,
Zr-95, Nb-95, I-131, Na-24, Mn-54, Co-58, Ag-110m, Cs-134, I- 133, Cu-64,

Mo/Tc-99 and Fe-59 for liquid releases. This 1list does not mean that

only these nuclides are to be detected and reported. Other nuclides

wvhich influence accounting for <95% of the total activity, together with
the above nuclides, shall also be identified and reported as being present.
Nuclides which are below the LLD for the analysis may not be reported

as being present at the LLD Level for that nuclide. When unusual circum-
stances result in LLD's higher than required the reasons shall be documented
in the semi-annual effluent report.
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TABLE 4.8.B
RADIOACTIVE GASEOQOUS WASTE SAMPLING AND ANALYSIS PROGRAM

Lower Limit

Gaseous Minimum . . ' of Detection
Release ) Sampling Analysis Type of (LLD)
Type Frequency. Frequency Activity Analysis ¢ci (ml)
A.Containment Each furée Each Purge Principal Gamma Emitters (3) 1E-4 (1)
Purge \ " . Grab Sample : H-3 1E-6
B.1., Stack ) Principal Gamma Emittets‘(3) 1E-4 (1)
2, Building Vent- Grab Sample Monthly "’ ] H-3 . 1E-6
ilation . .

a. Reactor/Turbine

o

b. Turbine Exhaust

c. Radwaste

:C°A11 Release ) Continuous ° Charcoal L 1-131 1E-12 (g)
Points listed Sample Weekly . I-133 " 1E-10 22;
_in B. above Continuous Particulate Principal Gamma Emitters (3) 1E-11 .
’ Sample Weekly ’
Continuous Composite Gross ’ 1E-11
Particulate ’ '
Sample Monthly
Continuous Composite Sr-89, Sr 90 l1E-11
Particulate ’

Sample Quarterly



TABLE NOTATION - 4.8.B

(1)

(2)

(3

For certain radionuclides w1th low gamma yield or low energies, or

for certain radionuclide mixtures, it may not be possible’to measure
radionuclides in concentrations near their sensitivity limits when
other nuclides are present in the sample in much greater concentrations.
Under these circumstances, it will be more appropriate to calculate

.the concentrations of such radlonuclides using observed.ratios with

those radionuclides which are measurable or the lower limit of detection
may be increased proportionally to the magnitude of the gamma yield -
(i.e. 1E-4/I where I is the photon abundance expressed as a decimal
fraction), but in no case shall the lower limit of detection as
calculated in this manner be greater than 10%Z of the MPC value specified
in 10 CFR Part 20, Appendix B, Table II, Column 1. °

When samples are taken more often than that shown, the minimum detectable

. concentrations can be correspondingly higher.

The principal gamma emitters for which the LLD specification will
apply are exclusively the following radionuclides: Kr-87, Kr-88,
Xe-133, Xe-133m, Xe-135, and Xe-138 for gaseous emissions and Mn-54,
Fe-~59, Co-58, Co~60, Zn-65, M0-99, Cs-134, Cs-137, Ce-l4l, and Ce-144
for parciculate emissions. This list does not 'mean that ‘only these
nuclides are to be detected and reported. Other peaks which are
measurable and identifiable, together with the above nuclides, shall
also be identified and reported. Nuclides®which are below the LLD
for the analyses should not be reported as being present at the LLD
level for that nuclide. When unusual circumstances result in LLD's
higher than required, the reasons shall be documented in the semi-
annual effluent report. The principal gamma emitters ( those expected
to account for a 957 of ‘the activity present) for which the LLD
specification will apply are exclusively the following radionuclides:
Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, and Xe-138 for gaseous emissions
and Mn—54 Fe-59, Co-58, Co-60, Zn-65, Mo-99, Cs-134, and Cs-137 for
particulate emissions. This 1ist does not mean that only these nuclides
are to be detected and reported. Other nuclides which influence
accounting for 95% of the total activity together with the aboye
nuclides shall also be identified and reported. Nuclides which are below
the LLD for the analyses may not be reported as being present at the LLD
level for that nuclide. When unusual circumstances result in the LLD's
higher than required, the reason shall be documented in the semi-annual
effluent report, < ) ‘
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3.3 BASES o

Radioactive waste release levels to unrestricted areas should be kept

"as low as reasonably achievable" and are not to exceed the concentration
limits specified in 10 CFR Part 20. At the same time, these specifications
permit the flexibility of operation, compatible with considerations of
health and safety, to assure that:the public is provided a dependable
source of power under unusual operating conditions which may temporarily
result in releases higher than design objectives but still within the con-
centration limits:specified in 10 CFR Part 20. It is expected that by
using this operational flexibility under unusual operating conditions, and
exerting every effort to keep levels of radioactive materials released

.as low as reasonably achievable, the annual releases will not exceed a

small fraction of the annual average concentration limits specified in
10 CFR Part 20.° .

“3.8.A LIQUID EFFLUENTS

Stecification 3.8:A.1 is provided to ensure that the concentration of
radioactive materials released in liquid waste effluents from the site to
unrestricted areas will be less than the concentration levels specified

in 10 CFR Part 20, Appendix B, TablebII. This limitation provides ‘addi-
tional assurance that the levels of radioactive materials in bodies of
water outside the site will not result in exposures within (1) the

Section 11.A design objectives of Appendix I, 10 CFR Part 50, to an indi-
vidual and (2) the limits of 10 CFR Part 20.106 (e) to the population. The
concentration limit for noble gases is based upon the assumption that
Xe-135 is the controlling radioisotope and its MPC in air (submersion)

was converted to an equivalent concentration in water using the methods
described in International Commission on Radiological Protection (ECRYP)
Publication 2. . =

Specification’ 3.8.A.3 is provided to implement the requirements of Sections
IT.A, YII.A and IV.A of Appendix I, 10 CFR Part.50. The Limiting Condition
for Operation implements the guides seét forth in Section 11.A of ApPendix I.

<

Specification 3.8.A.4 provides the required operating flexibility and
at thce same time implement the guides set forth in Section IV.A of
Appendix I to assure that the releases of radioactive material in

liquid effluents will be kept "“as low as is reasonably achievable".
Also, for fresh water sites with drinking.water supplies which can be
potentially affected by plant dperations, there is reasonable assurance
that cthe operation of the facility will not result in radionuclide
concentrations in the finished drinking water that are in excess of the
requirements of 40 CFR 14l. The dose calculations in the ODCM implement
the requirements in section III.A of Appendix I that conformance with
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3.8.A LIQUID EFFLUENTS (cont'd)

the guides of Appendix.I be shown by calculational procedures based
on models and data such .that the actual exposure of an individual
through appropriate pathways is unlikely to be substantially under-
estimated. The equations specified in the ODCM for calculating the
doses due to the actual release rates of radioactive materials in
liquid effluents will be consistent with the methodology provided

in Regulatory Guide 1.109, "Calculation of Annual Doses to Man

_from Routine Releases of Reactor Effluents for the Purnose of

Evaluating Compliance with 10 CFR Part 50, Appendlx " Revision 1,
October 1977 and Regulatory Guide 1.113, "Estimatlng Aquatic Dispersion
.of. .Effluentsvfrom ‘Accidental and Routine Reactor Releases--for-the-Purpose
"of Implementing-Appendix I," April 1977. NUREG-0133 provides-‘methods for
dose calculations consistent with RegulaCOry Guides 1.109 and 1.113.

N R

Specifzcation 3.8.4A. 5 requires that the appropriate. portions of"

the liquid radwaste treatment system be used when specified. This
provides assurance that the releases of radioactive materials in -’
liquid effluents will be kept "as low as is reasonably achievable."
This specification implements the requirements of 10 CFR Part 50.36a,
General Design Criterion 60 of Appendix A to 10 CFR Part 50 and design
-objective Section 11.D of Appendix I to 10 CFR Part 50. The specified
limits governing the use of appropriate portions of the liquid radwaste
treatment system were. specified as a.suitable fraction of the guide
set forth in Section 11.A of Appendix I, 10 Cfr Part 50, for liquid.
effluents.

Specification 3.8.A.6 requires submittal of a special report if the
Jimiting values of Specification 3.8.A.5 are exceeded and unexpected
failures of non-redundant radwaste processing equipment halt waste
treatment.,

Specification 3.8.A.7 requires that suitable equipment to control
and monitor the releases of radioactive materials in the liquid
effluents are operating during any period when these releases are
taking place.

-

3.8.8B AIRBORIE EFFLUENTS o

Specification 3.8.B.1 is provided to emnsure that the dose rate at any-

- time-.at the exclusion boundary from gaseous effluents from all units .

on the site will be within the annual dose limits of 10 CFR Part 20 for
unrestricted areas. The annual dose limits are the doses associated with
the concentrations of 10 CFR Part 20, Appendix B, Table II. These limits
provide reasonable assurance that radioactive material discharged im*
gascous effluents will not result in the exposure of an individual in an
unrestricted area, either within or outside the exclusion area boundary,
to annual average concentrations exceeding the limits specified in
Appendix B, Table IT of 10 CFR Part 20 (10 CFR Part 20.106(b)0. For
lndlv1dualb who may at times be within the exclusion area boundary, the
occupancy of the individual will be sufficilently low to compensate for
any increase in the atmospheric diffusion factor above that for the ex-
clusion area boundary.
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3.8.B AIRBORNE EFFLUENTS (Cont'd) - ' ]

>

The specified release rate limits restrict, at all times, the
corresponding gamma and beta dose rates above background to an
individual at or beyond the exclusion area boundary to<£ (500) mrem/ .
year to the total body or to £ (3000) mrem/year to the skin. These
release rate limits also restrict, at all times. the corresponding
thyroid dose rate above background to an infant via the cow-milk-.
infant pathway to £ 1500 mrem/year for the nearest cow to the plant.

Specification 3.8.B.2 reqﬁlres that appreprxaée corrective action {s)
be taken to reduce gaseous effluent releases if the limits of 3.8.B.1
are exceeded. .. . *.

Specification 3.8.B.5 is provided to implement the requirements of
Section IX.C, IIIL.A, and- IV of Appendix I, 10 CFR Part.  50. The
limiting conditions for operation are the guides set forth in Section
IX.c of Appendix I. ‘ oo , -

Specification 3.8.B.6.provides the required operating flexibility

.and at the same time implement the guides set forth in Section IV.A -
of Appendix I to assure that the releases of radiocactive materials

in gaseous effluents will be kept "as low as is reasonably achievable."
The ODCM calculational methods specified in the surveillance requirements
implement the requirements in Section III,A of Appendix I that confor=-
mance with the guides of Appendix I be shown by calculational procedures
 based on models and data such that the actual exposure of an individual .
through appropriate pathways is unlikely to be substantially under-
estimated. The ODCM calculational methods approved by NRC for calculating
the doses due to the actual release rates of the subject materials .

are required to be consistent with the methodology provided in Regulatory
Guide 1.109, "Calculating of Annual Doses to Man from Routine Releases

of Reactor Effluents for the Purpose of Evaluating Compliance with

10 CFR Part 50, Appendix I," Revision I, October 1977 and Regulatory
Guide 1.111, "Methods for Estimating Atmospheric Transport and Dispersion
of Gaseous Effluents in Routine Releases from Light-Water—-Cooled Reactors,
Revision 1, July 1977. These equations also”provide for determining

the actual doeses based upon the historical average atmospheric conditions.
The release rate specifications for radioiodines, radiocactive material

in particulate form and radionuclides other than noble gases are dependent
on the existing radionuclide pathways to man, in the unrestricted area.
The pathways which are examined in the development of these calculations
are: 1) individual inhalation of airborne radionuclides, 2) deposition

of radionuclides onto green leafy vegetation with subsequent consumption
by man, 3) deposition onto grassy areas where milk animals and meat .
producing animals graze with consumption of the milk and meat by man,

and 4) deposition on the ground with subsequent exposure of man.

Specification 3.8.B.6 requires that a special report be prepared and
submitted to explain violations of the limiting doses contained in
Specification 3,8.B.5.
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AIRBORNE EFFLUENTS .

Specification 3.8.B.7 requires that the offgas charcoal adsorber beds

be used when specified to treat gaseous effluents prior to their release
to the environment. This provides reasonable assurance that the
releases of radioactive materials in gaseous effluents will be kept

"as low as is reasonably achievable.” This specification implements the
requirements of 10 CFR Part 50.36a, General Design Criterion 60 of Appen~
dix A to 10 CFR Part 50, and design objective Section IID of Appendix I
to 10 CFR Part 50. The specified limits governing the use of appropriate
portions of the systems were specified as a suitable fraction of the
guide set forth in Sections IXI.B and II.C of Appendix I, 10 CFR Part 50,
for gaseous effluents. .

Specification 3.8.B.8 réquires that a special report be prepared and
submitted to explain reasons for any failure to comply with Specification
"3.8.B.7. .

1

Specification 3.8.B.3 is provided to implement the requirements of
Sections II.B, III.A and IV.A of Appendix I, 10 CFR Part 50. The
Limiting Condition for Operation implements the guides set forth in
..Section IV.A of B of Appendix I,

Specification 3.8.B.4 provides the required operating flexibility and

at the same time implement the guides set’ forth in Section IV.A of
Appendix 1 to assure that the releases of radioactive material in gaseous
effluents will be kept "as low as is reasonably achievable." The
Surveillance Requirements implement the requirements in Section III.A

of Appendix I that conformance with the guides of Appendix I is to be
shown by calculational procedures based on models and data such that the
actual exposure of an individual through the appropriate pathways is.
unlikely to be substantially underestimated. The dose calculations
established in the ODCM for calculating the doses’ due to the actual
release rates of radioactive noble gases in gaseous effluents will be
consistent with the methodology provided in Regulatory Guide 1.109,
"Calculation of Annual Doses to Man from Routine Releases of Reactor
Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 50,
Appendix I," Revision 1, October 1977 and Regulatory Guide 1.111, "Methods
for Escimatlng Atmospheric Transport and Dispersion of Gaseous Effluents-
in Routine Releases from Light-Water-Cooled Reactors," Revision 1, July
1977. The ODCM equations provided for determining the air doses at the

. exclusion area boundary will be based upon the historical average atmos-
pheric conditions. NUREG-0133 provides methods ‘For dose calculations
consistent with Regulatory Guides 1.109 and 1.111. Specification
3.8.B.4 requires that a special report be prepared and submitted to
explain violations of the limiting doese contained in Specification 3.8.B.3.

3.8.D.4.8.D Mechanical Vacuum:Pump

The purpose of isolating the mechanical vacuum pump line is to
limic the release of activity from the main condenser. During an
accident, fission products would be transported from the reactor
through the main steam ‘lines to the condenser. The fission
product radiocactivity would be sensed by the main steam line
radioactivity monltors which initiate isolation,
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4.8.A AND 4.8.B BASES .

The surveillance requirements given under Specification 4.8.A
and 4.8.B provide assurance that liquid and gaseous wastes are
properly controlled and monitored during any release of radio-
active materials in the liquid and gaseous effluents. These
surveillance requirements provide the data for the licensee and
the Commission to evaluate the station's performance relative
to radiocactive wastes released to the environment. Reports on

. the quantities of radioactive materials released in effluents

shall be furnished to the Commission on the basis of Section 6
of these technical specifications. .On the basis of such reports
and any additional information the Commission ‘may obtain from _ |
the licensee or others, the Comnission may from time to time require the
licensee to take such actions as the Commission deems appropriate.

- "~

3.8.E and 4.8.E BASES

The objective of this specification is to assure that leakage
from byproduct, ‘source, and specilal nuclear radioactive material
sources does not exceed allowable limits. . i

.« sooem -« - v ' 2913




6.0 ADMINISTRATIVE CONTROLS

(b). Annual Operating Report . -

A tabulation on an annual- basis of the number
of station, utility and other pexsonnel
{(including contractors) receiving exgosures
greater than 100 mrem/yr and their associated
man rem exposure accoxding to work and job
functions,* e.g., reactor operations and
surveillance, inservice inspection, xoutine
maintenance, special maintenance (describe
maintenance), waste processing, and refueling.
The dose assignment to various duty functions
may be estimates kased on pocket dosimeter,
TLD, or film badge measurements. Small
exposures totalling less than 20% of the
individual total dose need not be accounted
for. 1In the aggregate, at ieast 80% of the ~

. total whole body dose received from external

sources shall be assigned to specific major
work functions.

Monthly Operati ng Report. Routine reports of
operating statistics and shutdown experience shall
be submitted on a monthly basis to the Office. of
Inspection and Enforcement, U.S. Nuclear Regulatory
commission, Washington, £.C. 20555, with a copy to
the appropriate Regional Office, to be submitted no later
than the tenth of each month fcllowing the calendar month

covered by the report. A narrative summary of operating experience

_shall be submitted in the_above_schedule.

Py e U —————y

-

Any changes to the Offsite Dose Calculation Manual of
Specification 6.10 shall be submitted with the Monthly
Operating Report within 90 days in which the change(s)
was made effective.

a— Sann " —————
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{ s .0 AOMINISTRATIVE CONTROLS

5

«

d. Radiological Environmental Monitoring

1. TVA shall prepare a report ent:ntled "Environ—ental Radio-
activity Levels’—~ Browias Ferry Nuclear Plant - Apaual Report."
The report shall cover the previous 12 nonths of operaticn
and shall be subaittcd to the Director of the NRC Region 1X
] Office (with a copy to the Dircctor, Office of Muclear Reactor
. Regulation) within 120 days after Jzcnuary 1 of each yearv. -
The report format shoun {a Regulatory Cuide 4,8 Title 1 shall
be used. The report shall include curmaries, interpretatlons,
and evaluations of the results of the radiological environmental
survelllance activicies for the report period, including a
comparison with preoperational studies and/or: operational
controls (as appropriate), and an assessment of the observed
impacts of the plant operation on the environment. If harmful
effects or evidence of irreversible 'damage are detected by
the monitoring, the licensee shall provide an ana2lysis of
. the preblem and a proposed course of.action to alleviate
the problen.

- - — " - 1 - ——— - #rews mm

2. Results of all radiological environmental camples taken shall
be sumnarized and tabulated on an annual basfs. In the cvent |
. that some results are not available within the 120-day period,
the report shall be submitted noting and explaining the
reasons for the missing results. The missing data shall
be submitted as soon as possible 1ia a supplementary report.

. . > em— . --a

2. Reportable Occurrences . !

Reportable occurrences, including corrective actions and
‘ measures to prevent regccurrence, shall be reported to
| ) the NRC. Supplemental reports miay be required to fully
| describe final resolution of occurrence. In case of
1 corrected or supplemental reports, a licensee event
report shall be completed ana reference shall be made to
the original report date.
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6;0‘ ADMINISTRATIVE CONTROLS

(9)

'(10)

(11)

Per formance of structures, systems, or
components that requires remedial action or
corrxective measures to prevent operation in a
manner less conservative than assumed in

the accident analyses in the safety analysis
report or technical specifications bases; or
discovery during plant life of conditions not
specifically considered in the safety analysis
report or technical specifications that
require remedial action Ox corrective measures
to prevent the existence or development of an
unsafe condition.
Note: This item is intended to provide for
reporting of potentially generic problems.

»

/7

The concentration of radioactive material

in liquid effluents released to unrestricted
areas exceeds the concentrations specified

in 10 CFR Part 20, Appendix B, Table II, :
Column 2 for radionuclides other than dissolved
or entrained noble gases. . Concentration of
dissolxed or entrained noble gases exceeds

2 x10 Ci/ml total activity.

(a). The dose rate for noble gases equals or
. exceeds 500 mrem/yr to the total body
or 3000 mrem/yr to the skin.’

(b). The dose rate for all radioiodines, for
all. radioactive ‘materials in particular
form, and for radionuclides other than
noble gases with half lives greater
than 8 days exceeds 1500 mrem/yr to
any organ.

—— e — 23 S S




6.0 ADMINISTRATIVE CONTROLS .

b.

(5)

Thirty-Day Written Reports. The reportable
occurrences discussed kelow shall be the subject of
written reports to the Director of the appropriate’
Regional Office within thirty days of occurrence of
the event. The written report shall include, as a °
minimim, a completed copy of a licensee event
repoxt form. Information provided on the licensee
event report form shall be supplemented, as needed,
by additional narrative material to provide
complete explanation of the cixcumstances
surrounding the event. ’

(1) Reactor .protection system or engineered safety

‘ feature instrument settings which are found to
be less consexvative than those established by
the technical specifications but which do not
prevent the fulfillment of the func:ional
requirements of affected systems.

(2) Conditions leading to'operation in a degraded
mode permitted by a limiting condition for
operation or plant shutdcown required by a
limiting condition for operation.

Note: Routine surveillance testing, -
instrument calibration, or preventative
maintenance which require system
configurations as daescribed in jitems 2.b. (1)
and 2.b.{2) ne=2d not re reported excect where
test results themselves reveal a degraded mods
as described above,

(3) Observed inadequacies in the implementation of
administrative or orocedural controls which
threaten to cause reduction of degree of
redundancy provided in reactor protection
systems or engineered safety feature systems.

{4) Abnormal. degradation of systems other than
sthose specified in item 2.a(3) above designed
to contain radioactive material resulting from
"the fission process. ) . :

Note: Sealed sources or calibration sources

are not included under this item. Leakage of
valve packing or gaskets within the limits for
identified 'leakage set forth in technical
specifications need not be reported under this
item.

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

1. A description of the event and equipment involved.
2. Cause(s) for the unplanned release.
3. Actions taken to prevenl recurrence.

4. Conseqiences of the unplanned release.
355
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6.0 ADMINISTRATIVE CONTROLS

c. Anoobalous Moasurements ~Radiological Environmental Monitoring

[l

(1) Jf, during any, 12-month report-period, a mcasured level of radio-
gctivity in any environmental wediuo other-than those assoclated
with gaseous radiolodine releases excecds teo ‘times the control
station value, a written notification will be subtmitted wichin
one veek advising the NRC of this condition.* This ' notification
should include an evaluacion of any release condirions, enviroa-
mental factors, or other aspects necessary to cxplain the
anomalous result,

. ’ (ZJ 1f, during any 12-menth report period, a measured level of
radioactivity in any environoental medium other than those
associated with gaseous radiolodine relecases exceeds four times
the control station value, a wunitten'notification will be
subaicted within 30 daye advising the NRC of this condition.
This notificatf{on should include an evaluzticn of any release
conditions, environaental faccors,'or other aspecis necessary
to explaian the anomalous resul:.

(3) If individual wilk samples show I-131 concentrations of 10
. picocuries per liter or greatfaer, a plan suwil be submitted
vithia 10 days advising the NRC of the proposed action to
. ensure the plant related annual doses wili be within cthe
desigun objective of 15 mren/yr/reactor to the thyroid of acy
individual. h

(4) 1f milk sampies collected over a cahenday quavier shew average
"concentrations of 6.0 picocuries per xiucr or grestar,; a plawn
shall te gubaitted within 30 days sdviuing the NaC of the
proposed action to ensure the piant-related annual doses will
be vithin the desige objective of 15 useal/yr/reactur ro thye
_thyroid of any individual.

*1n the case of a tcngacivcly anomalsus value for radivstronriuve, & confirmatory
reanalysis of the original, 2 cdupiicate or a mew sampic oay be desiva blc. Ir. this
iecstaince the resulte of the confirzatery analysis shell bz compleced a2t the ecariiest
tine consistenz with the anslysis, and if the higa vaiue o redl, che repn.. to the
NRC shall be subnitted within one week foliowing this analysts,

»

(5) ‘If such levels as discussed in 6.7.2.¢.3 and 6.7.2.¢c.4 can
be definitely showun to result from sources other than the
Browns Ferry Nuclear Plant, the reporting actfon called for
1n 5°673(a)3 and 5.6.3(a)4 need not be taken. Justification
for apslgning high levels of radiosctivity to sources other
. than the Browns Ferry Nuclear Plant must be provided iam the
’ annual report.

- N masessm s wy
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6.0 ADMINISTRATIVE CONTROLS ’

‘ 6.7.3 Unique Reporting Requirements .
A. Radidactive Effluent Release Report .

A report on the radioactive discharges released

from the site during the previous 6 months of
operation shall be submitted to the Director of the
Regional Office of Inspéction and Enforcement
within 60 days after January 1 and July 1, of each
year. The report shall include a summary of the
quantities of radioactive liquid and gaseous
effluents released and solid waste shipped from the
plant as delineated in Regulatory Guide 1.21,
Revision 1, "Measuring, Evaluating,, K and Reporting
Radioactivity in Solid Wastes and Releases of
Radioactive Materials in Liquid and Gaseous
Effluents from Light-Water-Cooled Nuclear Power
Plants," with data summarized on a quarterly basis
following the format of Appendix B thereof.

The report shall include a summary of the
meterological conditions concurrent with the

release of gaseous - effluents during each quarter as
outlined in Regulatory Guide 1.21, Revision 1, with
data summarized on a quarterly basis following the
format of Appendix B thereof. Calculated offsite .
dose to humans resulting from the release of

effluents and their subsequent dispersion in the
atmosphere shall be reported as recommended in
Regulatory Guide 1.21, Revision 1. Doses to individuals
outside the site boundary (UNRESTRICTED AREA) shall be
calculated in accordance with the ODCM.

Source Tests «

gesults of required leak tests performed On’sou:ces
1? the tests reveal the presence of 0.005
microcurie or more of removakle contamination.

SDegial Recorts (in writing to the Director of
Regional Office of Inspection and Enforcement).

1, * Reports on the following a:eaﬁ_shall be

subtmitted as noted:

a. Secondary Containment 4.7.Cc + within 90
Leak Rate Testing(5) days of
completion

of each test,

b. Fatique Usage 6.6 Annual
Evaluation Operating
Report
c. Seismic Instrumentation °~ 3.2.J.3  Within 10 dJays
Inoperability after 30 days of
inoperability
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6.0 ADMINISTRATIVE CONTROLS

3.

4,

Prepare and submit to the Commission within 30 days, a
Special Report which identifies the cause(s) for exceeding
THE LIMIT(s) and defines the corrective action(s) to be
taken to reduce the releases of radioactive material in
liquid effluents during the remainder of the current
calendar quarter and during the subsequent’ three calendar
quarters so that the average dose or dose commitment to an
individual from such' releases ‘during these four calendar
quarters is within 3 mrem to the total body and 10 mrem

to any organ. This Special Report shall also include:

(1) the results of radiological analyses of the drinking
water sources (1f applicable), and (2) the radiological
impact on finished drinking water supplies with regard

to the requirements of 40 CFR 141, Safe Drinking Water
Act. (Applicable only if drinking water supply is taken from
the receiviné water body.) See item 6 below.

Prepare and submit to the Commission within 30 days, a

Special Report which includes the following information:

a. Identification of equipment of subsystems not
OPERABLE and the reason for nonoperability.

b. Action(s) taken to restore the non opérable equip-
ment to OPERABLE status. :

c. Summary description of action(s) taken to prevent

a recurrence. -
Prepare . and submit to the Commission within 30 days, a
Special Report which identifies the cause(s) for exceeding
the limit and defines the corrective actions to be taken to
reduce the releases of radioiodines, radiocactive materials
in particulate form, and radionuclides other than noble gases
with half-lives greater than 8 days in gaseous effluents
during the remainder of the current calendar quarter and
during the subsequent three calendar quarters so that the
average dose or dose commitment to an individual from such
releases during these four calendar quarters is within 15
mrem to any organ. ‘See item 6 below. ’
Prepare and submit to the Commission within 30 days, a
Special Report which identifies the cause(s) for exceeding
the limit(s) and defines the corrective actions to be taken
to reduce the releases of radioactive noble gases in gaseous
effluents during the remainder of the current calendar quarter
and durir® zhe subsequent three calendar quarters so that the

< average dose.during these four calendar quarters is within

10 mrad for gamma radiation and (20) mrad for beta radiation.
See item 6 below.
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6.0 ADMINISTRATIVE CONTROLS

a

Prepare and submit to the Commission a Special Report
which includes an analysis demonstrating that' radiation
exposures to all real individuals from all uranium fuel
cycle sources (including all effluent pathways and direct
radiation) are less than the 40 CFR Part 190 Standard.
Otherwise obtain a variance from the Commission to permit
releases which exceed the 40 CFR Part 190 Standard.’
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1.0 DIZYINITIONS (Cont'd)
' 10, Logic - A logic is an arrangement of relays, contacts, and '‘other
components thit producen a deciasion outout.
(a) Iniciating = A logic that receive signals from channels sad
producas docieion ouctputs to the actuation losic.

(b) Actuation - A logic that receives eignala (either fzomw
initiation logic or channals) and produces daciuion outputs
to accowmplish a protoctive action. .

[ 11. Channel Calibration - Shall be the- adjustment, as necessary,

of the channel output such that it.responds with necessary

range and accuracy to known values of the parameters which

the channel monitors. The channel calibration shall encompass

the entire channel .including alarm and/or trip functions and

shall include the channel functional test. The channel cali- )
bration may be .performed by any series of sequential, overlapping

or total channel steps such that the entire channel is calibrated.
Non~calibratable components shall be excluded from this require-

ment, but will be included in channel functional test and source
check. , .

[l

12. Channel Functioﬁal Test - Shall be :

a. 'Analog Channels - the injection of a simulated signal into
the channel as close to the sensor as practicable to verify -
OPERABILITY including alarm and/or trip functions.

b. Bistable channels ~ the injection of a simulated signal into
the sensor to verify OPERABILITY including alarm and/or trip
functions.»

b B em— e

ar—a— . w—

13. Source Check - Shall be the qualitative assessment of
channel response when the channel sensor is exposed
to a radioactive sources or multiple of sources.

P
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o 1.0 DEFINITIONS (Cont'd) - | R :

¥. TYuncticnal Tests - A functional tewt is the manual opecation or
initiation of a system, subsysateno, or cowponest to verify that it
functiono within dasign tolerancos (a.g., the na:uxl otazrt of a
core opray pump to verify that it Tuns and that it pumps the
'roquirod voluna of vntlr) .

X, SHu:dovn The reactor 1is 1n a shutdown conditlon when tho r=actor
mode pwvitch is in the shutdovn mods po:ition and ne cors altaraticana
are boing porformed, .

Y. Pnginaered Safaguard - An snginearad sn!aguard is 2 safety systan
the actions of vhich ars essontial to a safety action raguired in
rosponse to sceddents,

Z, Cunulative Downtime - . The owumlativs downtime for those aafaty
. . components and aystems whose downiine is linited to 7 consecutive
" days prior to requiring reaotor shutdomn shall be linited to any
‘7 days in a ounaocutivo 30 day period.

< -

-
v

AA. Solidification - Shall be the ‘conversion of

radioactive wastes to conform to the license

requirement of the receiving burial ground.

’ . BB. Offsite Dose Calculation Manual -(ODCM)Shall be a
manual describing the environmental monitoring program

and the methodology and parameters used in the calculation

of release rate limits and off-site doses due to radioactive

gaseous and liquid effluents.,

. ccC. Unrestricted Area - All area beyond the site boundary
access to which 1s not controlled for protection of individuals
from exposure to radiation and radioactive materials.

o m—_—
—— . ——ee
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- N.A.

TABLE 1.1

SURVEILLANCE FREQUENCY NOTATION

76

FREQUENCY
At least once per 12 hours.
At least once per 24 ho;rs.'
At least oﬁce per 7 éays.

At Teast once per 3]Jdays.

.. At least once ber 92 days.

At least once per 6 months.
At least'once per 18 months.

Prior to each reactor startup.

- Not applicable.







SURVEILLANCE REQUIREMENTS

LIMITING CONDLTIONS FOR OPERATION

.3.2.X Radioactive Gaseous Effluent

Monitoring Instrumentation

1. The radioactive gaseous
effluent monitoring instru-
monts listed in table 3.2.K
<hall be operable at all"

. times with their alarm/trip
setpoints set to ensure that
the limits of specification
3.8.B.1 are not exceeded.

The action required when ‘the
number of operable channels
is less than the Minimum
Channels Operable requirement
is specified in the notes for
table 3.2.K. ' ’

- ——— e ivma 6

54a

4,2. K Radioactive Gaseous Effluent

Monitoring Instrumentation

<

Each of' the radioactive
gaseous effluent monitoring
Ainstruments shall be demon-
strated operable by perfor-
mance of tests in accordance
with table 4.2.K.

1.
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TABLE 3.2.K . .
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

Minimum
Channels: : . N .
Instrument . Operable Applicability Parameter Action
1. Stack .
. Noble Gas (1) . % : Release Rate A/C
Activity Monitor : - " . Measurement X
] »
b. Iodine o NA T K Installed =~ B
. .Cartridge ' :
¢. Particulate NA * Installed B
filter :
2. Reactor /Turbine , . ) .
Building Ventilation .  ° » .
a. Noble Gas ‘_ T (1 * Release Rate =  A/C
Activity Monitor A . . Measurement
b. Iodine Monitor = (1 ) * " Release Rate’ . B/C
Measurement :
c¢. Particulate Monitor 1) * Release Rate - B/C -
' Measurement
3. Turbine Building : -
Exhaust -
a. Noble Gas . o - (1) . % Release Rate ° ' AlC
Activity Monitor ' Measurement
b. Todine Monitor (v % ' Release Rate B/C
Measurement
c. Particulate Monitor - (1) ok . Release Rate’ B/C

Measurement
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3.2,

K (Continued)

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

Instrument

4, Radwaste Building
Ventilation

. Noble Gas
! Activity Monitor

b. .Xodine Monitor

c. Particulate ﬁonitor

Minim&m
Channels

Operable
(1)
¢))

.

Applicability

. Parameter

Relecase Rate
Release Rate
Measurement

Release. Rate
Measurement

Action

‘A/C.
B/C

B/C




NOTES FOR TABLE 3.2.K

*During releases via this pathway.

ACTION A .
With the numher of .channels OPERABLE less than required by the
Minimum Channels Operable requirement, effluent releases via the
affected pathway may continue for up to 7 days provided a tem-
porary monitoring system is installed or grab samples are taken
and analyzed at least once every 4 hours. ’

.

ACTION B

H

With the number of channels OPERABLE less than required by the
Minimum Channels Operable requirement, effluent releases via this
pathway may continue for up to 28 days, provided samples are
continuously collected with auxiliary sampling equipment for’
periods on the order of seven (7) days and analyzed within 48 hours
after the end of the sampling period.

ACTION C
A monitoring system may be out of service for 4 hours for functional -

testing, calibration, or repair without providing temporary monitor
or initiating grab sampling.

84c
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) TABLE h.i.K
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE

REQUIREMENTS *
) . - - Channel Modes In Which
Instrument Source Channel Functional . Survelllance
Instrument - Check Check Calibration - Test Required
1.. Stack
‘a. Noble Gas . D - M QL) M(z): R
NAccivity-Honitor . ] . .
2. Reactor/Turbine’
Building Ventilation
a. Noble Gas . - D . T M Q(1) M(2) *
Activity Monitor '
= . ) . )
S b. Iodine Monitor D M Q(1) , M(2) ( *
. A g . % ) : N * .
c. Particulate Monitor D’ ) M . . Q) - M(2) -k
3.  Turbine Building I : . C ‘ )
: Exhaust . . . - .
a. Noble Gas 7 D . T M - QD) ‘ T M(2) } Loox 7
Activity Monitor’ - . o
b: TIodine Monitor - D M ’ ' Q1) M(2) *
c. Particulate Monitor D . M : Q(1) u . M(2) . .*
4. Radwaste Building
. Ventilation
" a. Noble Gas ] D M Q) M(2) *
Activity Monitor : :
b. Iodine Monitor D Mo Q1) M(2)

Particulate Monitor D M o) M(2)




NOTES FOR TABLE 4.2.K

" %During releases via this pathway.

(1) The CHANNEL CALIBRATION shall include the use of a known (traceable to the
) National Bureau of standards radiation measurement system) radioactive source (s)
positioned in a reproducible geometry with respect to the sensor.

(2) The CHANNEL FUNCTiONAL TEST shall also demonstrate that control room alarm -
annunciation occurs if any of the following'conditions exist:

1. Instrument indicates mqasured levels above the alarm/trip setpoint.

2, Instrument indicates an inoperable downscale failure, *

»

110b
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J.2

BASCS

For each parametcr monitored, as listed in Table J.2.F, therec are two
channels of instrumentation except as noted. By comparing readings between
the two channels, a near continuous surveillance of instrument performance
is available. Any deviation in.veadings will initiate an early recalibra-
tion, thereby maintaining the qualicy of the instrument readings,

Instrumentation {s provided for isolating the control room and initiating
a pressurizing system that processes outside air before supplying it to the
control room, An accident signal that {solates primary containnent will
also automatically i{solate the control room and initiatz the emargency
pressurization system. In addition, there are radiation monitors in the
normal ventilation system that will {solate the control voom and initiate
the emerpency pressurization system. Activity required to cause automatic
actuation is about one mRen/hr,

Becausc of the constant survelllance and control exercised by TVA over the
Tenncesce ,Valley, flood levels of large mangitudes can be predicted in
advance of their actual occurrence. 1In all cases, full advantage will bde
taken of advance wvarning to take appropriate action whenevar reservoir
levels above normal pool are predicted; however, the plant £lood protection
is always in place and does not depend in any way on advanced warning.
Therefore, during flood conditions, the plant will be permittad to oparate
until wvater begins to run across the top of the pumping station at elevation
565. Seismically qualified, -redundant level switches each powered from &
separate division of power are provided at the pumping station to give main
control room indication of this condition. At that time an orderly shutdown
of the plant will be initiated, although surges even to a depth of asaveral
feet over the pumping station deck will not cause the loss of the main con-
denser circulating water pumps,

The operability of the meteorological instrumentation ensures that sufficient
meteorological data is available for estimating potential radiation dose to
the public as a result of routine or accidental release of radioactive
materials to the atmosphere. This capability is required to evaluate the
need for initiating protective measures to protect the health and safety of
the public. .

The operability of the seismic instrumentation ensures that sufficient
capability is available to promptly determine the magnitude of a seismic
event and evaluate the response of those features important to safety.
This capabilicy 1s required to permit comparison of the measured response
to that used in the design basis for Browns Ferry Nuclear Plant. The
instrumentation provided is consistent with specific po'c‘ons of the ’
recommendations of Regulatory Guide 1.12 "Instrumentation for Farthauakes.’

..

The radioactive gaseous effluent instrumentation is provided .

to monitor and control, as applicable, the releases of radioactive _-
materials in gaseous effluents during actual or potential releases
of gaseous effluents. The alarm/trip setpoints for these
instruments will be calculated in accordance with plant approved
procedures to ensure that the alarm/trip will occur prior to
exceeding the limits of 10 CFR Part 20.

=
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4.2

_BASES

there i{s no true ainimum. The curve does have a definite knee and very
14ittle reduction in system unavailability s achieved by testing at a (:— y
chorter interval than computed by the equation for a single channal,

The best test procedure of all those examined is to perfectly stagger

the tests., That is, if the test interval is four months, teat onec or

the other channel every two months, This is shown in Curve No. 5.

The difference between Cases 4 and 5 i3 negligible. There may be othaer
argunents, however, that more strongly support the perfectly staggered

teots, including reductions in human error. ” .,

The concluaions to be drawn are these:

1. A 1l out of n system may be treated the nam; as a single -
channel in terms of choosing a test interval; and '

2. more than one channel should not be bypassed for testing
at any one time.

The radiation monitors in the refueling area ventilation duct which

initiate building isolation and standby gas treatment operation are

arranged in two 1 out of 2 logic systcms. The bases given for the

rod blocks apply here also and were used to arrive at the functional

testing frequency. The off-gas post treatment monitors are connected in

a 2 out of 2 logic arrangement,--Based on éxperience with inptrumenta

of cimilar design, 4 testing interval of once every thrca months has

baen found adequate. . (:;

The automatic pressurc relief instrumentation can be considered to ba
a 1 out of 2 logic syetem and the discussion above applies also. N’

The criteria £for ensuring the reliability and accuracy of the
radioactive gaseous effluent instrumentation in listed in Table 4.2.K,
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SURYEILLANCE REQUIREMENTS

(] « -
«

LIMITING CONDITIONS FOR OPERATION 7 -

3.8 RADIOACTIVE MATERIALS

a

4.8 RADIOACTIVE MATERIALS'

Applicability © Applicability

Applies to the controlled release of
radioactive liquids and gases from
the facility. )

‘Applies to the periodic test and record
requirements and sampling and monitoring
methods used for faci;ity effluents.

Objective ‘e ’ Objective

To define the limits and conditions
for the release . of radioactive h
effluents to the environs to assure
that any radioactive releases are

To ensure that radioactive liquid

and gaseous releases from the facility
are maintained within the limits
specified by Specifications 3.8.A and

as low as reasonably achieveable and 3.8.B.
within the limits of 10 CFR Part 20. D
Siecification , Specification

A. Liquid Effluents

1. The concentration of radio-
active material released' at
any time from the site to
unrestricted areas (see
Figure 4.5.4.] shall be
limited to the concentrations
specified in 10 CFR Part 20,
Appendix B, Table II, Column
2 for radionuclides other
than dissolved or ‘entrained
noble gases. For dissolved
or entrained noble gases, the
‘concentration shall be
limited to 2E-4 uC¥ml total
activity.

2. If the limits of 3.8.A.1 are
exceeded, appropriate action
shall be initiated to bring

the release within limits.
Provide prompt notification
to the NRC pursuant to
Section 6.7.2.a.

3. The dose or dose commitment
to an individual from.radio-
active materials in liquid
effluents released from each
unit to unrestricted areas
(See Figure 4.8.4.1 ) shall

‘ be limited: '

»

A. Liquid Effluents

. 1.

L3

Facility records shall be
maintained of radioactive
concentrations and volume
before dilution of each

batch of 1liquid effluent
released, and of the average’
dilution £16w and length of
time over which each discharge
occurred.

Radioactive liquid waste
sampling and activity analysis
of each liquid waste batch to .
be discharged.shall be performed
prior to release in accordance
with Table 4.8.A.

The liquid effluent radiation
monitor shall be calibrated at
least quarterly by means of a
known radioactive source(s). The
monitor shall also have an .
instrument channel functional
test monthly and an instrument
check daily.







LIMITING CONDITIONS FOR OPERATION

-

- SURVEILLANCE REQUIREMENTS

3.8.A Liquid Effluents

»

a. During any calendar quarter to
<1.5 mrem to .the total body and
to <5 mrem to any organ an@,

" b. During any calendar year to%3
‘mrem to the total body and<l0
mrem to any organ.

If the limits specified in 3.8.A.3.
a&b above are exceeded, prepare and

submit Special Report persuant to
Section 6.7.3.C.2. :

The liquid radwaste system shall be
maintained .and operated to process
liquid radwaste when it appears
during quarterly operation that the
releases to unrestricted areas (see
..Figure 4.8.A.1 ) when averaged over
31 days would exceed 0.06 mrem to the
total body an@ 0.21 mrem to any organ.

During a quarter if radioactive
liquid waste must be discharded with-.
out treatment after the limits
specified in 3.8.A.5 above are ex-
ceeded, prepare and submit the
Special Report pursuant to Section
6.7.3.C.3. ‘ £

During release of radioactive wastes
from the radwaste processing system,
the following conditions shall be met:

a. Liquid waste activity and flow
rate shall be continuously
monitored and recorded during
release and shall be set to alarm
and automatically close the
waste discharge valve before
exceeding the limits specified
in 3.8.A.1. above. If this
requirement cannot be met,
continued release of liquid
effluents shall be permitted only
during the succs@ding 48 hour
period, two indapendent samples of
each tank shall be analyzed and
two station personnel shdll
independently check valving
before 'the discharge.’

282

4.8.A Liquid Effluents

e,

‘The operation of the automatic
isolation valves and discharge tank
selection values shall be checked
annually.

*The accuracy of the radwaste

effluent flow rate monitor shall
be checked at least monthly.

Cumnulative quarterly and yearly
dose contributions from liquid
effluents shall be determined as

“'specified in plant approved pro-

cedures at least once every 31-days.

Doses due to liquid releases
to unrestricted areas shall be
projected at least once per 31

. days.




LIMITING CONDITIONS FOR OPERATION ¢ . - SURVEILLANCE REQUIREMENTS

4.8 RADIOACTIVE MATERIALS

3.8 RADIOACTIVE MATERIALS

B.

. 2. If the limits of

Airborne Effluents

1. The dose rate at any
time in the unre-
stricted areas (see
Figure $8&8.1 ) due to
radioactivity released
in gaseous effluents
from the site shall be
limited to the follow-
ing values:

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

b. . The dose rate
limit for all
- radioiodines for
. all” radioactive
materials in

particulate formy

and for radio-
nuclides other
than noble gases
with half lives
greater than 8
days shall be
1500 mrem/yr to
any organ.

3.8.B.1 are exceeded,
appropriate~corrective
action shall be ini-
tiated to bring the
releases within ‘limits.
Provide prompt notifi-
cation to the NRC
pursuant to section
6.7.2.a.

B. Airborne Effluents - ~,

l.

The gross 8/ and

particulate activity of
gaseous wastes released
to the environment shall

=_be monitored and recoxded:

a. .For effluent
streams having con-
tinuous monitoring
capability, the
activity and flow
rate shall be
monitored and
recorded to enable
release rates of
gross radioactivity
to be determined on
an hourly basis
using instruments
specified in Table
3.2.K/

b. For effluent strean
: without continuous
monitoring capa-
bility, the activit
shall be monitored
and recorded and
_the releases throuc
“ these streams shall
be controlled so
that the release
rates from all
streams are within
the limits speci-
fied in 3.8.B

Radioactive gaseous waste
sampling and activity
analysis shall be performe
in accordance with Table
4.8.38.

/hu{?LJPH{ﬁtf AJO,




LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

-

3.

The air dose in unre-
stricted areas (see
Figure 4+88.] ) due to
noble gases released
in gaseous effluents
per unit shall be
limited to the follow-
ing:

a. During any

’ calendar quarter,
to £ 5 mrad for
gamma radiation
and < 10 nmrad
for beta radia-
tion;

b. During any
calendar year,
to =10 mrad
for gamma
radiation and <’
20 mrad for beta
radiation.

If the calculated air
dose exceeds the limits
specified in 3.8.B.3
above, prepare and
submit a special report
pursuant to section
6.7.3.°C.5
The dose t6 an indivi-
dual from radioiodines,
radiocactive materials
in particulate form,
and radionuclides other
than noble gases with
half lives greater than
8 days in gaseous
effluent released per
unit to unrestricted
areas (see Figure 4.%:43.
| ) shall be limited
to the following:

a. During any
criendar quarter
to £ 7.5 mrem;

b. During any
calendar year
to £ 15 mrem;

284

3.

Cumulative quarterly and
yearly dose contributions
shall be determined as
specified in plant approve
procedures at least once
every 31 days.

Doses due to gaseous
releases to unrestricted
areas shall be projected
at least once per 31 days.

Samples.of offgass ]
effluents shall be ana-
lyzed at least weekly to
determine the identity
and quantity of the
principal radionuclides
being released.




LIMITING CONDITIONS FQR’OPERATION - SURVEILLANCE REQUIREMENTS

: 6. If the calculated
doses exceed the
limits of 3.8.B.5
above, prepare and
submit a special re-
port pursuant to
section 6.7.3.C. 4

7. During operation above
50% power the dis-
charge of the SJAE
must’ be routed through
the charcoal adsoxrbers
when the projected
‘gaseous effluent re-
leases to unrestricted
areas (see Figure 4.7.8.

] ) when averaged over
31 days would exceed
0.2 mrad for gamma
radiation and 0.4 mrad
for beta radiation.

8. With gaseous wastes
being discharged for .
‘ more than 31 days with- .
‘ . out treatment and in .
excess of the limits of}.
3.8.B.7 above, prepare
and submit a special
report pursuant to
section 6.7.3.C.3

'y
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LIMITING CONDITIONS FOR OPERATION

3

. SURVEILLANCE REQUIREMENTS

3.8.¢C

e e Wis s e xgsel B FEVEPwES W T8 Smeeass

Radioactive Effluents - Dose

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

With the calculated dose from the
release of radioactive materials in

liquid or gaseous effluents exceeding

twice the limits of specification
3.8.A.3, 3.8.B.3, or 3.8.B.5, prepare
and submit a Special Report to the
Commission pursuant to specification
.6.7.3.C.6 and limit the subsequent
releases’ such that the limits of
3.8.C.1 are not exceeded.

Mechanical Vacuum Pump

1. The mechanical vacuum pump shall
be capable of being automatically
isolated and secured on a signal
or high radioactivity in the
steam lines whenever- the main
steam isolation valves are open.

2. If the limits of 3.8.C.1 are not
met, the.vacuum pump shall be
isolated.

286
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4.8.C Radioactive Effluents - Dose

1.

Cumulative dose contributions

from liquid and gaseous

efflients shall be determined

in accordance with specifi-

cations 3.8.A.3, 3.8.B.3, and

3.8.8.5.

»

Mechanical Vacuum Pump

At least once during each

"operating cycle verify automatic

securing and isolation of the

mechanical vacuum pump.

- —
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LIMITING CONDITIONS FOR OPZRATION

x

SURVEILLANCE REQUIREMENTS

.

3.8 RADIOACTIVE MATERIALS

E. Miscellaneous Radioactive

Materials Sources

1.

[\

4

Source Leakage Tesgst

Each sealed source

" containing

«

regulations.

radioactive material
in excess of those
quantities of
byproduct material
listed in 10 CFR
30.71 Schedule B and
all other sources,
including alpha
emitters, in excess
of 0.1 microcurie,

. shall be free of 2

0.005 microcurie of
removable .
contamination. -Each
sealed source with
removable
contamination in
excess of the above
limit shall be
immediately withdrawn
from use and (a)
either decontaminated
and repaired, or (b)
disposed of in
accordance with
Commission

#
"

4.8 RADIOACTIVE MATERIALS

E.

Miscellaneous Radioactive

Materials Sources

‘ "1.

Surveillance Requirement

Tests for leakage
and/or contamination

. .shall be performed by
the licensee or by

other persons
specifically
authorized by the
commission or an
agreement State, as
follows:

a. Each sealed
source, except
startup sources
subject to core
flux, containing
radioactive ’

", material, other
than Hydrogen 3,
.~ with a half-life
greater than |
thirty days and
in’any form |,
~. other than,gas’
shall be tested
for leakage
and/or .
contamination at

. intervals not to
exceed six .

months. The
leakage test /
shall be capable
of detecting the
presence of
0.005 microcurie
of radioactive
material on the
test gample.

.
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TABLE

4.8.A
RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSI

S PROGRAM’

.

(2)

LIQUID RELEASE SAHPLING‘ MINIMUM ANALYSIS TYPE OF ACTIVITY LOWER LIMIT OF DETECTION ;
TYPE FREQUENCY FREQUENCY R ANALYSIS (L1.D) (uCi/ml)
’ Batch Waste Each Batch Each Batch _Principal Gamma

Reléases ! prior to release Emigters 5 E-7

One Batch Monthly Dissolved and i ?
N per Month Entrained Gases- 1 E-5

! Monthly Tritium “1 E-5 AR
' Proportional Monthly
Composite Gross a 1 E-7
. (2)
P-32 1 E-6
) Quarcerly Sr-89 , Sr-90 5 E-8
Proportional Quarterly :

Composite Fe-55 1 E-6




TABLE NOTATION — TABLE 4.8.A .

(1) A batch release 18 the discharge of liquid wastes of a discrete volume.

(2) A proportional composite sahple is one in which the quantity of liquid
sampled is proportional to the quantity of liquid waste discharged from
the plant. .

< *

(3) For certain radionuclides with low gamma yield or low energies, or for
certain radionuclide mixtures, it may not be possible to measure radio-
nuclides in concentrations near their sensitivity limits when other
nuclides are present in the sample in much greater concentrations. Under
these circumstances, it will be more appropriate to calculate the con-
centrations of such radionuclides using observed ratios with those
radionuclides which are 'measurable or the lower limit of. detection may be
increased proportionally to the magnitude of the gamma yield (i.e.,

5 E~7/1 where I is the photon abundance expressed as a decimal fraction),
but in no case shall the lower limit of detection as calculated in this
manner be greater than 10% of the MPC value specified in 10 CFR Part 20
Appendix B, Table II, Column 2.

“(4) The principal gamma emitters (those expected to account for ~95% of

the total activity present) for which the LLD specification will apply
are exclusively the following radionuclides: Cr-51, Zn-65, Co-60, Cs-137,

. Zr-95, Nb-95, I-131, Na-24, Mn-54, Co-58, Ag-11l0Om, Cs-134 I-133, Cu-64,
Mo/Tc-99, and Fe-59 for 1iquid releases. This list does not mean that
only these nuclides are to be detected and reported. Other nuclides
which influence accounting for <95% of the total activity, together with -
the above nuclides, shall also be identified and reported as being present.
Nuclides which are below the LLD for the analysis may not be reported
as being present at the LLD Level for that nuclide. When unusual circum-
stances result in LLD's higher than required the reasons shall be documented
in the semi-annual effluent report,

S~




‘ .
‘ )
-

. TABLE 4.8.B
RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAMN

Lower Limit

Gaseous ' Minimun - N of Detection
Release Sampling Analysis Type of ‘ (LLD)
Type Frequency. Frequency Activity Analysis {ci(ml)."
A.Containment Each ?urge Each Purge Principal Gamma Emitters (3) 1E-4 (1)
Purge ° | . Grab Sample . H-3 1E-6
. | . ’ . .
B.1. Sstack . ’ Principal -Gamma Emitters (3) 1E-4 (1)
2. Building Vent- Grab Sample Monthly " ~ H-3 ‘ 1E-6
‘ilation . : .

a. Reactor/Turbine

N
(0]
® b. Turbine Exhaust .
c. Radwaste " " . : i '
C.A11 Release Continuous . Charcoal . . " 1-131- o lE—;é (g) -
* . Points listed . Sample Weekly . I-133 ‘ " 1E-10 22) .
.in B. above Continuous Particulate Principal Gamma Emitters (3) 1E-11 - )
- ) Sample Weekly : : - N ’
Continuous Composite Gross 1E-11
Particulate

Sample Monthly

Continuous Composite ] Sr~-89, Sr 90 1E~11
' : Particulate
Sample Quarterly




TABLE NOTATION - 4.8.B

(1)

(2)

For certain radionuclides with low gamma yield or low enexrgies, or

for certaln radionuclide mixtures, it may not be possible to measure

radionuclides in concentrations near their sensitivity limits when

other nuclides are present in the sample in much greater concentrations.

Under these clrcumstances, it will be more appropriate to calculate

the concentrations of such radionuclides using observed ratios with

those radionuclides which are measurable or the lower limit of detection

may be increased proportionally to the magnitude of the gamma yield

(i.e. lE-4/I where I is the.photon abundance expressed as a decimal

fraction), but in no case shall the lower limit of detection as

calculated in this manner be greater than 107 of the MPC value specified

in 10 CFR Part 20, Appendix B, Table II, Column 1. '
}

When samples are taken more, often than that shown, the minimum detectable

. concentrations can be correspondingly higher.

)

The principal gamma emitters for which the LLD specification will

apply are exclusively the following radionuclides:, Kr-87, Kr-88,
Xe-133, Xe-133m, Xe-135, and Xe-138 for gaseous emissions and Mn-54,
Fe~59, Co-58, Co-60, Zn-65, M0-99, Cs-134, Cs-137, Ce-141l, and Ce-1l44
for parciculate emissions. This list does not mean that only these
nuclides are to be detected and reported., Other peaks which are
measurable and identifiable, together with the above nuclides, shall
also be identified and reported. Nuclides which are below the LLD

for the analyses should not be reported as being present at the LLD
level for that nuclide., When unusual circumstances result in LLD's
higher than required, the reasons shall be documented in the semi-
annual effluent report. The principal gamma emitters ( those expected
to account for a 95% of the activity present) for which the LLD
specification will apply are exclusively the following radionuclides:
Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, and Xe-138 for gaseous emissions
and Mn-54, Fe~59, Co-58, Co-60, Zn-65, Mo-99, Cs-134, and Cs-137 for
particulate emissions. This list does not mean that only these nuclides
are to be detected and reported. Other nuclides which influence
accounting for 957 of the total activity together with the aboye
nuclides shall also be identified and reported. Nuclides which are below
the LLD for the analyses may not be reported as being present at the LLD
level for that nuclide. When unusual circumstances result in the LLD's
higher than required, the reason shall be documented in the semi-annual
effluent report. <
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3.8 BASES .

Radioactive waste release levels to unrestricted areas should be kept

"as low as reasonably achievable'" and are not to exceed the, concentration
limits specified in 10 CFR Part 20. At the same time, these specifications
permit the flexibility of operation, compatible with considerations of
health and safety, to assure that'the public is provided a dependable
source of power under unusual operating conditions which may temporarily
result in releases higher than design objectives but still within the' con-
centration limits specified in 10 CFR Part 20. It is expected that by
using this operational flexibility under unusual operating conditions, and
exerting every effort to keep levels of radioactive materials released

as low as reasonably achievable, the annual releases will not exceed a
small fraction of the annual average concentration limits specified in

10 CFR Part 20.°

"“3.8.A LIQUID EFFLUENTS

Specification 3.8.A.1 is provided to ensure that the concentration of
radioactive materials released in liquid waste effluents from the site to
unrestricted areas will be less than the concentration levels specified

in 10 CFR Part 20, Appendix B, Table IL. This limitation provides addi-
tional assurance that the levels of radioactive materials in bodies of
water outside the site will not result in exposures within (1) the

Section 11l.A design objectives of Appendix I, 10 CFR Part 50, to an indi-
vidual and (2) the limits of 10 CFR Part 20.106 (e) to the population. The
concentration limit for noble gases is based upon the assumption that
Xe-135 is the controlling radioisotope and-its MPC in air (submersion)

was converted to an equivalent concentration in water using the methods
described in International Commission on Radiological Protection @CR? )
Publication 2. . . -

SpeCification 3.,8.A.3 is provided to 1mp1ement the requirements of Sections
II.A, III.A and IV.A of Appendix I, 10 CFR Part .50. The Limiting Condition
for Operation implements the guides sét forth in Section 11.A of Appendix I.

<

Svecification 3.8.A.4 provides the required operating flexibility and
at the same time implement the guides set forth in Section IV.A of
Appendix I to assure that the releases of radioactive mdterial in

liquid effluents will be kept "as low as is reasonably achievable".
Also, for fresh water sites with drinking water supplies which can be
potentially affected by plant dperations, there is reasonable assurance
that the operation of the facility will not result in radionuclide
concentrations in the finished drinking water that are in excess of the
requirements of 40 CFR 141. The dose calculations in the ODCM implement
the requirements in section III.A of Appendix I that conformance with
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3.8.A LIQUID EFFLUENTS. (cont'd)

the guides of Appendix I be shown by calculational procedures based
on models and data such that the actual exposure of an individual
through appropriate pathways is unlikely to be substantially under-
estimated. The equations specified in the ODCM for calculating the
doses due to the actual release rates of radioactive materials in
liquid effluents will be consistent with the methodology provided
in Regulatory Guide 1.109, "Calculation of Annual Doses to Man

from Routine Reledses of Reactor Effluents for the Purnose of

Evaluacing Compliance with 10 CFR Part 50, Appendix I," Revision 1,
October 1977 and Regulatory Guide 1.113, "Estimatlng Aquatic Dispersion

.0f .Effluents«from ‘Accidental and Routine Reactor Releases-for-the-Purpose

of Implementing -Appendix I," April 1977.. -NUREG-0133 provides methods for

_dose calculations ‘consistent with Regulatory Guides 1. 109 and 1,113. |

Speciflcation 3.8.A.5 requires that the appropriate. portions of

the liquid radwaste treatment system be used when specified. This
provides assurance that the releases of radioactive materials in -~
Liquid effluents will be kept "as low as is reasonably achievable."
This specification implements the requirements of 10 CFR Part 50.36a,
General Design Criterion’ 60 of Appendix A to 10 CFR Part 50 and design

objective Section 11.D or Appendix I to 10 CFR Part 50. The specified

limits governing the use’ of appropriate portions of the liquid radwaste .
treatment system were, specified as a suitable fraction of the guide

set forth in Section 11.A of Appendix I, 10 Cfr Part 50, for liquid .
effluents. .

Specification 3.8.A.6 requires submittal of a special report if the

Jimiting values of Specification 3.8.A.5 are etceeded and unexpected

failures of non-redundant radwaste proce531ng equipment halt waste
treatment.

Specification 3.8.A.7 requires that suitable equipment to control
and monitor the releases of radioactive materials in the liquid
effluents are operating during any period when these releases-are
taking place. . .

-

3.8.5 AIRBORUE EFFLUCHTS ' _ ‘

Spocification 3.8.B.) is provided to ensure that the dose rate at any-,
time at the exclusion boundary from gaseous effluents from all units

on the site will be within the annual dose limits of 10 CFR Part 20 for
unrestricted areas. The annudl dose limits are the doses associated with
the concentrations of 1.0 CFR Part 20, Appendix' B, Table II. These limits
provide reasonable assurance that radioactive material discharged in
gascous effluents will not result in the exposure of an individual in an
unrestricted area, either within or outside the exclusion area.boundary,
to annual average concentrations exceeding the limits specified inm
Appendix B, Table IT of 10 CFR Part 20 (10 CFR Part 20. 106(b)0.‘ For
Lndvadualb who may at times be within the exclusion area boundary, the
occupancy of the individual will be sufficlently low to compensate for
any increase in the atmospheric diffusion Edctor above that for the ex-
clusion area bqundarv ’




3.8.B_AIRBORNE EFFLUENTS (Cont'd) o .

The specified release rate limits restrict, at all times, the
corresponding gamma and beta dose rates above background to an
individual at or beyond the exclusion area boundary to< (500) mrem/
year to the total body or to £ (3000) mrem/year to the skin. These,
release rate limits also restrict, at all times. the corresponding
thyroid dose rate above background to an infant via the cow-milk-
infant pathway to ‘:lsop_mrem/year for the nearest cow to the plant.
Specification’3.8.B.2 requires that appropriate.corrective action s) -
be taken to reduce gaseous effluent releases if the limits of 3.8.B.1
are exceeded.

Specification 3.8.B.5 is provided to implement the requirements of
Section IXI.C, III.A, and: IV of Appendix I, 10 CFR Part 50. The
limiting conditions for operation are the guides set forth in Section
IX.c of Appendix I. . . o ’

Specification 3.8. B 6 provides the required operating flexibility
and at the same time implement the guides set forth in Section IV.A

:oE Appendix I to assure that the releases of radioactive materials

in gaseous effluents will be kept "as low as is reasonably achievable."

The ODCM calculational methods specified in the surveillance requirements
implement the requirements in Section III.A of Appendix I that’' confor-
mance with the guides of Appendix I be shown by calculational procedures
based on models and data such that the actual exposure of an individual .
through appropriate pachways is unlikely to be substantially under-
estimated. The ODCM calculational methods approved by NRC for calculating
the doses due to the actual release rates of the subject materials

are required to be consistent with the methodology provided in Regulatory ]

Guide 1.109, "Calculating of Annual Doses to Man from Routine Releases

of Reactor Effluents for the Purpose of Evaluating Compliance with

10 CFR Part 50, Appendix I," Revision I, October 1977 and Regulatory
Guide 1.111, "Methods for Estimating Atmospheric Transport and Dispersion

of Gaseous Effluents in Routine Releases from Light-Water-Cooled Reactors,"

Revision 1, July 1977. These equations also”provide for determining

the actual doeses based upon the historical average atmospheric conditions.
The release rate specifications for radioiodines, radioactive material

in particulate form and radionuclides other than noble gases are dependent
on the existing radionuclide pathways to man,_ in the unrestricted area.

" The pathways which are examined in the development of these calculations

are: 1) individual inhalation of airborne radionuclides, 2) deposition.
of radionuclides onto green leafy vegetation with subsequent consumption
by man, 3) deposition onto grassy areas where milk animals and meat
producing animals graze with consumption of the milk and meat by man,
and 4) deposition on the ground with subsequent exposure of man,

Specification 3.8.B.6 requires that a special report be prepared and

submitted to explain violations of the limiting doses contained in
Specification 3.8.B.5.
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AIRBORNE EFFLUENTS

Specification 3.8.B.7 requires that the offgas charcoal adsorber beds

be used when specified to treat gaseous effluents prior to their release
to the environment. This provides reasonable assurance that the
releases of radioactive materials in gaseous effluents will be kept .

"as low as is reasonably achievable." This specification implements the .
requirements of 10 CFR Part 50.36a, General Design Criterion 60 of Appen-
dix A to 10 CFR Part 50, and design objective Section IID of Appendix I
to 10 CFR Part 50. The specified limits governing the use of appropriate
portions of the systems were specified as a suitable fraction of the
guide set forth in Sections IXI.B and II.C of Appendix I, 10 CFR Part 50,
for gaseous effluents. .

Specification 3.8.B.8 réquires that a special report be prepared and .
submitted to explain reasons for any failure to comply with Specification
3.8.B.7. .

Specification 3.8.B.3 is provided to implement the requirements of
Sections II1.B, III.A and IV.A of Appendix I, 10 CFR Part 50. The
Limiting Condition for Operation implements the guides set forth in
..Section IV.A of B of Appendix I. »

Specification 3.8.B.4 provides the required operating flexibility and

at the same time implement the guides set forth in Section IV.A of
Appendix I to assure that the releases of radioactive material in gaseous
effluents will be kept "as low as is reasonably achievable." The
Surveillance Requirements implement the requirements in Section IIL.A

of Appendix I that conformance with the guides of Appendix I is to be °
shown by calculational procedures based on models and data such that the
actual exposure of an individual through the appropriate pathways is
unlikely to be substantilally underestimated. The dose calculations
established in the ODCM for calculating the doses’due to the actual
release rates of radioactive noble gases in gaseous effluents will be
consistent with the methodology provided in Regulatory Guide 1.109,
“"Calculation of Annual Doses to Man from Routine Releases of Reactor
Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 50,
Appendix I," Revision 1, October 1977 and Regulatory Guide 1.111, '"Methods
for Estimating Atmospheric Transport and Dispersion of Gaseous Effluents'
in Routine Releases from Light“Water-—Cooled Reactors,":-Revision 1, July
1977. The ODCM equations provided for determining the air doses at the

. exclusion area boundary will be based upon the historical average atmos-
pheric conditions. NUREG-0133 provides methods for dose calculations
consistent with Regulatory Guides 1.109 and 1.111l. Specification
3.8.B.4 requires that a special report be prepared and submitted to
explain violations of the limiting doese contained in Specification 3.8.B.3.

3.8.D.4.8.D Mechanical Vaeuum:Pump »

The purpose of isolating the mechanical vacuum pump line is to
limit the release of activity from the main condenser. During an
accident, fission products would be transported from the reactor
through the main steam 'lines to the condenser. The fission
product radioactivity would be sensed by the main steam line
radioactivity moniltors which initiate isolation.
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‘ 4.8.A AND 4.8.B BASES .

>

The surveillance requirements given under Specification 4.8.A
and 4.8.B provide assurance that liquid and gaseous wastes are
properly controlled and monitored during any release’of radio-
active materials in the liquid and gaseous effluents. These

N surveillance requirements provide the data for the licensee and
the Commission to evaluate the station's performance relative
to radioactive wastes released to the environment. Reports on
the quantities of radiocactive materials released in effluents
shall be furnished to the Commission on the basis of Section 6
of these technical specifications. .On the basis of such reports
and any additional information the Commission may obtain from

. time to time require the licensee to take-such actions as the

Commission deems appropriate. o :

) . .

3.8.E and 4.8.E BASES

|

1 The objective of this specification is to assure that leakage

| from byproduct, source, and special nuclear radioactive material | j
| sources does not exceed allowable limits. .

| .

|

|
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ADMINISTRATIVE CONTROLS

(b). Anuual Operating Report

..shall be submitted in_ the above schedule.’

A tabulation on an annual: basis of the number
of station, utility and other personnel :
(Lncluding contractors) receiving exgosures
greater than 100 mrem/yr and their associated
man rem exposure according to work and job
functions,* e.g., reactor operations and
surveillance, insecrvice inspection, routine
maintenance, special maintenance (describe
maintenance), waste processing, and refueling.
The Jdose assignment to various duty functions
may be estimates kased on pocket dosimeter,
TLD, or film badge measurements. Small
exposures totalling less than 20% of the
individual total dose need not be accounted
for. In the aggregate, at ieast 80% of the ‘A~
total whole body dose received from external

sources shall be assigned to specific major

work functions.

Monthlv Operati ngq Report. Routine reports of
operating statistics and shutdown experience shall

be submitted on a monthly basis to the Office of
Inspection and Enforcement, U.S. Nuclear Regulatory
Commission, Washington, C.C. 20555, with a copy to

the appropriate Regional Office, to be submitted no later ™
than the tenth of each month fcllowing the calendar month

covered by the report. A narrative summary of operating experience

-

Any changes to the Offsite Dose Calculation Manual of
Specification 6.10 shall be submitted with the Monthly
Operating Report within 90 days in which the change(s)
was made effective.

4 mamaze oo . s &,
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. ’ Revised 1-10-78 .

.0 ADMINISTRATIVE CONTROLS

d.

Radiological Envirommental Monitoring

1. TVA shall preopare a report entitled "Environzental Radio-
activity Levels - Browns Ferry Nuclear Plant - Apnual Report."
The report shall cover the previous 12 nonths of operaticn
and shall be subaitted to the Director of the NRC Region 1I
Office (with a copy to the Direvctor, Of£fice of Nuclear Reactor
Regulation) within 1220 days afrer Jcnuary 1 of each year. -
The report format shovm in Regulatory Cuide 4,8 Title 1 shall
be used. The report shall include susmaries, interpretatfons,
and evaluations of the results of the radiological environmental
gurveillance activities for the report period, ‘including a
comparison with preoperational studies and/or operational
controls (as appropriate), and an assessment of the observed
impacts of the plant operation on the environment. If hammful
effeccets or evidence of irreversible damage arc detected by
the monitoring, the licensee shall provide an anzlysis of
the preblem and a proposed course of .action to alleviate
the problen.

eama w-
P s ®

.

— - S

2. Results of all radiological cnvironmantal camples taken shall
be summarized and tabulated on an annual basis. In the cvent
that some results are not available within the 120-day pexiod,
the report shall be submitted noting and explaining the
reasons for the missing results. The missing data shall
be submitted as soon as possible in a supplementary report.

cwr — e s

Reportable Occurrences .

Reportable occurrences, including corrective actions and
measures to preven: reoccurrence, shall be reported to
the NRC. Supplemental reports may be required to fully
describe final resolution of occurrence. In case of
corrected or supplemantal reports, a licensee event
report shall be completed and reference shall be made to
the original report date.
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6.0 ADMINISTRATIVE CONTROLS «

«

(9)

(10)

(11)

Performance' of structures, systems, or
components'that requires remedial action or
corrective measures to prevent operation in a
manner less conservative than assumed in

the accident analyses in the safety analysis
report or technical specifications bases; or
discovery during plant life of conditions not
specifically considered in the sufety analysis
xepoxt or technical specifications that
require remedial action Or corrective measures
to prevent the existence or development of an

unsafe condltlon.

Note: This item is intended to provide for
reporting of potentially generic problems.

. The concentration of radiocactive.material

in liquid effluents released to unrestricted
areas exceeds the concentrations specified
in 10 CFR Part 20, Appendix B, Table II,

_ Column 2 for radionuclides other than dissolved

or entrained noble gases. Concentration of
dissolxed or entrained noble gases exceeds
2 x10 Ci/ml total activity.

(a) The dose rate for noble gases equals or
exceeds 500 mrem/yr to the total body
or 3000 mrem/yr to the skin.

‘(b). The dose rate for all.radioiodines, for
all radioactive materials in particular
form, and for radionuclides other ‘than
‘ntoble gases with half lives greater
than 8 days exceeds 1500 mrem/yr to

any organ.




6.0 ADMINISTRATIVE CONTROLS . : . ‘

b. Thirty-Day Written Revorts. The reportable .
" occurrences discussed kelow shall be the subject of
written regports to the Director of the appropriate
Regional Office within thirty days of occurrence of
the event. The written report shall include, as a
minimum, a completed copy of a licensee event
report form. Information provided on the licensee
event report form shall be supplemented, as needed,
by additional narrative material to provide ..
complete explanation of the circumstances
surrounding the event.

(1) Reactor protection system or engineered safety
feature instrument settings which are found to
be less conservative than those established by
the technical specifications but which do not.
prevent the fulfillment of the func:ional ' '
requirements of affected systems.

*{2) Conditions leading to operation in a degraded
mode permitted by a limiting condition for
operation or plant shutdcwn required by a
limiting condition for operation.

Mote: Routine surveillance testing,

instrument calibration, or preventative

maintenance which require systenm

configurations as described in items 2.b. (1)

and 2.b.(2) nea2d not ke reporteéd excact whers

test. . results themselves reveal 2 degraced modz
as described above: “

{3) Observed inadequacies in ths implementation of
administrative or oprocedural controls which
threaten to cause reduction of degree of
redundancy provided in reactor protection
systems or engineered safety feature systems.

(4) Abnormal degradation of systems other than
‘ those specified in item 2.a(3) above designed
to contain radioactive material resulting from
"the fission process. .

Note: Sedled sources or calibration sources
- are not included under this item. Leakage of
valve packing or gaskets within the limits for
identified 'leakage set forth in technical
specifications need not be repdrted under this
. item. .
(5) - . An unplanned offsite release of 1) more than 1 curie of
radioactive material in liquid effluents, 2) more than
. 150 curies of noble gas in gaseous effluents, or 3) more
than 0.05 curies of radioiodine in gaseous effluents.
. " The report of an unplanned offsite release of radigactive
material shall include -the following information: °

1. A description of the event and equipment involved,

2. Cause(s) for the unplanned release.

3. Actions taken to prevent recurrence.

4. Conseqences of the unplanned release.
355




6.0 ADMINISTRATIVE CONTROLS

.

c. Anopalous Mecasurements -Radiological Eavironmental Monitoring

(1) _If, during any, 12-month report period, a mcasured level of radio-

. activity in any environmental mediuo other-than those associated
with gaseous radiolodine releases cxcecds tea ‘times the control
station value, a written notification will be subwmitted wvithin
one week advising the NRC of this cdndition.* This'notification
should include an evaluation of any release conditions, eanvirean-
pental factors, or other aspects necessary to explain the
anomalous result. ' '

’ (2) If, during any 12-month report period, a wcasured lcvel of
radfoactivity in any environmental medium other than those
associated with gaseous radioiodine relcases cxceeds four times .
the control station value, a wiitten notification will be
subzicted within 30 days advising the NRC of this condition.
. This notificat{on shoiuld include an eva2luzticn of any release
. ' conditions, environmoental factors, or other aspects necessary
to explain the anomalous resul:.

(3) If individual milk samples show I-131 conceatrations of 10
plcocuries per iiter or greatevr, a plan sii.il be subricted
within 10 days advising the NRC of rhe proposed action to
ensure the plant related annual doses wili be within the
desigu objective of 15 wmren/yr/recactor to the thyroid of acy
individual.

(&). 1f ©ilk sampies collected over a cailenduy quavier shisw average
concentrations of 6.0 picocuries per iiter or yrexrer, a plan
shall te gubaitted within 30 days sdvisiang tne KNeC o the
proposed action to cnsure the piant-relatec 2nnual doses vill
be within tha design objective of 15 weea/yr/reactur to the
thyroid of any individual.

*1n the case of a teatatively anomalcus value for radiustronnive, a Tmatocy
reanalysis of the original, 2 cduplicate or a vew sampic oay be desirable. In this
inszauce the resusts of the confirzatery analysls shall be completed 2t the eavilest
tine consistenz with the anslysis, and if the higa value o vedl, che repnri to the
NRC shall be suboitted within one week following this analjyuiis.

(S) ‘Xf such levels as discussed in 6.7.2.c.3 and 6.7.2.c.4 can
be definitely shown to result from sources other than the
Browny Ferry Nuclear Plant, the repotting action called for
in 57673(a)3 and 5.6.3(a)4 need not be taken. Justification
for sssigning high levels of radiocactivity to sources other
than the Browns Ferry Nuclear Plant must be provided im the
annual report.

- S m——




6.0 ADMINISTRATIVE CONTROLS

6.7.3

Unique Reporting Requirements

A.

. A"reporé on the radioactive discharges released

Radioactive Effluent Release Report

.

from the site during the previous 6 months of
operation shall be submitted to the Director of the
Regional Office of Inspection and Enforcement
within 60 days after January 1 and July 1 of each
year. The report shall include a summary of the
quantities of radioactive liquid and gaseous
effluents released and solid waste shipped from the
plant as delineated in Regulatory Gu%de 1.21,
Revision 1, "Measuring, Evaluating, and Reporting
Radioactivity in Solid Wastes and Releases of
Radioactive Materials in Liquid and Gaseous
Effluents from Light-Water-Cooled Nuclear Power
Plants," with data summarized on a quarterly basis
following the format of Appendix B thereof.

The report shall include a summary of the
meterological conditions concurrent with the

release of gaseous effluents during each quarter as
outlined in Regulatory Guide 1.21, Revision 1, with
data summarized on a quarterly basis following the
format of Appendix B thereof. Calculated offsite ',
dose to humans resulting from the release of )
effluents and their subsequent dispersion in the
atmosphere shall be reported as recommended in
Regulatory Guide 1.21, Revision 1. Doses to individuals
outside the site boundary (UNRESTRICTED AREA) shall be
calculated in accordance with the ODCM.

Source Tests

Results of required leak tests performed on sources
if{ the tests reveal the presence of 0.005
microcurie or more of removakle contamination.

Soecial Reoorts (in writing ko the Director of
Regional Office of Inspection and ;nfo:cement).

1, Reports on the following areaq shall be

submitted as noted:

a. Secondary Containmeant 4.7.¢ +« within 90
Leak Rate Testing(S) days of
completion
—rmnn of each test.
b. Fatique Usage 6.6 Annual
Evaluation Operating
Report
c. Seismic Instrumentation ~ 3.2.J.3 Within 10 dJays
Inoperability after 30 days of

inoperability
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6.0 ADMINISTRATIVE CONTROLS

2. Prepare and submit to the Commission within 30 days, a

Special Report which identifies the cause(s) for exceeding
THE LIMIT(s) and defines the corrective action(s) to be
taken to reduce the releases of radioactive material in
liquid effluents during the remainder of the current
calendar quarter and during the subsequent' three calendar
quarters so that the average dose or dose commitment to an
individual from such- releases ‘during these four calendar
quarters is within 3 mrem to the total body and 10 mrem

to any organ. This Special Report shall also include:

(1) the results of radiological analyses of the drinking
water sources (if applicable), and (2) the radiological
impact on finished drinking water supplies with regard

to the requirements of 40 CFR 141, Safe Drinking Water
Act. (Applicable only if drinking water supply is taken from
the receiving water body.) See item 6 below.

-

Prepare and submit to the Commission wiChin 30 days, a
Special Report which includes the following information:
¥

a. Identification of equipment of subsystems not
OPERABLE and the reason for nonoperability.

b. Action(s) taken to restore the non operable equip-
ment to OPERABLE status. ‘

c. Summary description of action(s) taken to prevent

a recurrence, -
Prepare and submit to the Commission within 30 days, a
Special Report which identifies the cause(s) for exceeding
the limit and defines the corrective actions to be taken to
reduce the releases of radioiodines, radioactive materials
in particulate form, and radionuclides other than noble gases
with half-lives greater than 8 days in gaseous effluents
during the remainder of the current calendar.quarter and
during the subsequent three calendar quarters so that the
average dose or dose commitment to an individual from such
releases during these four calendar quarters is within 15
mrem to any organ. -See item 6 below. '

Prepare and submit to the Commission within 30 days, a
Special Report which identifies the cause(s) for exceeding
the limic(s) and defines the corrective actions to be taken
to reduce the releases of radioactive noble gases in gaseous
effluents during the remainder of the current calendar quarter
and duvini the subsequent three calendar quarters so that the
average dose during these four calendar quarters is within

10 mrad for gamma radiation and (20) mrad for beta radiation.
See item 6 below.
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6.0 ADMINISTRATIVE CONTROLS

6.

-

Prepare and submit to the Commission a Special Report
which includes an analysis demonstrating that radiation
exposures to all real individuals from all uranium fuel
cycle sources (including all effluent pathways and direct
radiation) are less than the 40 CFR Part 190 Standard.
Otherwise obtain a variance from the Commission to permit
releases which exceed the 40 CFR Part 190 Standard.’

-
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7.

8.

9.

10.

o~

11.

a protective trip function. A trip system may -~
require one or more instrument channel trip signals

* related.to one or more plant parameters in order to

initiate trip system action. Initiation of

. protective action may require the tripping of a

single trip system or the conincident tripping of
two trip systems.

* Protective Action - An action initiated by the’

protection system when a limit is reached. A
protective action can be at a channel or system
level.

Protective Function -~ A system protective action
which results from the protective action of the
channels monitoring a particular plant condition.
Ssimulated Automatic Acutation - Simulated automatic
acutation means applying a simulated signal to the
sensor to actuate the circuit in question.

Logic -~ A logic is an arrangement of relays,
contacts, and other components that produces a

. decision output.

(a) Initiating - A lqgic that receives signals dhn
from channels and produces decision outputs to
the actuation logic. S

(b) Actuation -' A logic that receives signals
(either from initiation logic or channels) and
produces decision outputs to. accomplieh a
protectiVe action.

s o

Channel Calibration - Shall be the adjustment, as necessary,

of the channel output such that it.responds with necessary

range and accuracy to known values of the parameters which

the channel monitors. The channel calibration shall encompass
the entire channel including alarm and/or trip functions and
shall include the channel functional test. ~The channel cali-
bration may be performed by any series of sequential, overlapping
or total channel steps such that the entire channel is calibrated.
Non-calibratable components shall be excluded from this require-
ment, but will be included in chamnel functional test and source
check. . L s L s -
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12.  Channel Functional Test — Shall be :

y

a. *‘Analog Channels - the injection of a simulated signal into
the channel as close to the sensor as practicable to verify
OPERABILITY including alarm and/or trip functions.

b. Bistable channels - the injection of a simulated signal into

' the sensor to verify OPERABILITY including alarm and/or txip
functions. ..

—— &

13. Source Check - Shall be the qualitative éssessment of
channel response when the channel sensor is exposed
to a radioactive sources or multiple of sources.

-
-

et ..

s —-

= —-

W. FEunctional Tests - A functional test is the manual
-operation or initiation of a system, subsystem, or
component- to verify that it functions within design
tolerances ( e.g., the manual start of a core spray pump

to verify that it runs and that it pumps the required
volume of water), ‘ o

X. Shutdown -~ The reactor is in a shutdown condition when
the reactor mode switch is in the shutdown mode position
and no core alterations are being performed.

Y. Engineered Safequard - An engineered safequard is a
, safety system the actions of which are essential to a
safety action required in response to accidents.

Z. Cumulative Downtime - The cumulative downtime for those
safety components and systems whose downtime is limited

to 7 consecutive days prior to requiring reactor

shutdown shall be limited to any 7 days in a ¢
30 day period. Yy 7 day onsecutive

AA. Solidification - Shall be chg conversion of
radioactive wastes to conform to the license
requirement of the receiving burial ground.

BB. Offsite Dose Calculation Manual - (ODCM)Shall be a
manual describing the environmental monitoring program

and the methodology and parameters used in the calculation
of release rate limits and off-site doses due to radioactive
gaseous and liquid effluents. ’

CC. Unrestricted Area - All area beyond the site Boundary

access to which istnot ¢ontrolled for protection of individuals
from exposure to radlation and radiodptive materials.




TABLE 1.1

SURVEILLANCE FREQUENCY NOTATION

NOTATION ‘ ‘ . FREQUENCY

I o At least once per 12 hours.
D - "f‘- o ' At 1ea§t once per 24 ho&rs.
W :'- - . At least ohce'per 7 éays.
Mo o ’ ’ At least once per 31" days.
Q - . =.At.1east once ber 92 days.
éA : . At least once per 6 months.:
R ' } At least ohcé per 18 months.
' S}U SR Prior to each reactor startup.

" N.A. ] ’ - < +Not applicable.

#Meud”leuf /UO .
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LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

-

3.2.K Radioactive Gaseous Effluent

Monitoring Instrumentation

1. The radioactive 'gaseous
effluent monditoring instru-
ments listed in table 3,2.K.
+hall be operable at all’
times with their alarm/trip
setpoints set to ensure that
the limits of specification
3.8.B.1 are not exceeded.

. 2. The action required when the
number of operable channels
is less than the Minimum

p Channels Operable requirement
is specified in the notes for

table 3.2.K. :

-

56a
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”

4.2.K Radioactive Gaseoua Effluent

Monitoring Instrumentation -

. . -

.

1. Each of-the rddioactive
gaseous effluent monitoring
instruments shall be’demon-
strated operable by perfor-
mance of tests in accordance
with table 4.2.K.
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TABLE 3.2.K .
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

ES

Minimum .
) Channels . , .
Instrument , Operable Applicability Parameter Action
1. Stack w‘
%. Noble Gas (85 .- * . Release ﬁate A/C
|  Activity Monitor : s Measurement L
b. Todine " NA * Installed B '
.Cartridge : Co
c. Particulate " NA * Installed B
filter '
2. Reactor /tTurbine ) ' i - .
" Building Ventilation . -
a. Noble Gas o . ¢)) * Release Rate " A/C
Activity Monitor ° . ) - Measurement
b. Iodine Monitor (1) ) * ’ Release Rate B/C
Measurement
c. Particulate Monitor ¢)) * Release Rate - B/C -
) : Measurement
3. Turbine Building
- Exhaust
a. Noble Gas L ' ¢)) * Release Rate : A/d
Activity Monitor * . Measurement
b. Todine Monitor ¢ Lotk ’ Release Rate B/C
Measurement
c. Particulate Monitor (1) ok . Release Rate B/C J
" Measurement

L R R R R
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3.2.K (Continued)
RADIOACTIVE CASEOUS EFFLUENT MONITORING INSTRUMENTATION

-

Minim&m
- Channels . . A ..
Instrument Operable Applicability - Parameter, Action
4, Radwaste Building ’

Ventilation
a. Noble Gas - ) ¢ * Release Rate ‘A/C.

Activicy Monitor .
b. .Iodine Monitor (1) * Release Rate B/C

. Measurement

c. Particulate Monitor (1) Tk Release Rate © B/C

: Measurement




Qo NOTES FOR TABLE 3.2.K

»

*During releases via this pathway. ) . ) ~.

.

ACTION A

With the number of channels OPERABLE less than required by the

Minimum Channels Operable requirement, effluent releases via the

affected pathway may continue for up to 7 days provided a tem-

- porary monitoring system is installed or grab samples are taken
and analyzed at least once every.4 hours.

ACTION B

With the number of channels OPERABLE less than required by the
Minimum Channels Operable requirement, effluent releases via this
pathway may continue for up to 28 days, provided samples are
continuously collected with auxiliary sampling equipment for
periods on the order of seven (7) days and analyzed within 48 hours
after the end of the sampling period. ' .

.
[

‘ ACTION C : C ’ .
A monitoring system may be out of service for 4 hours for functional
testing, calibration, or repair without providing temporary monitor

or initiating grab sampling. . .

87¢c . . .




B/0T

1.

2.

3.

Instrument
Stack

a. Noble Gas - .
Activity Monitor

Reactor/Turbine’
Building Ventilation

a. Noble Gas
Activity Monitor
.o ,

b. Todine Monitor
c. Particulate Monifor

Turbine Building
Exhaust °

a. Noble Gas
Activity Monitor

b. Iodine Monitor °
c. Parcieulaég'ﬂonitor

Radwaste Building

) Ventilation

a. Noble Gas .
Activity Monitor

b. Iodine Monitor

TABLE 4.2.K
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE
REQUIREMENTS
Channel Hodes In Which
Instrument Source Channel Functional Surveillance
Check Check Calibration ' Test Required
D M Q(L) M(2) *
D M Q(1) M(2) *
D M Q(1) M(2) *
D M Q(1) M(2) *
D M Q(1) M(2) *
b M - Q1) M(2) *
. D M Q(1) M(2) *
D .M Q(l) M(2) *
D M Q(l) M(Z)‘ *
D M M(2) *

¢. Particulate Monitor

Q1)
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NOTES FOR TABLE 4.2.K

" #%puring releases via this pathway. T

_(1) The CHANNEL CALIBRATION shall include the use of a known (tracea%le to the
National Bureau of standards radiation measurement system) radioactive source (s)
poaitioned in a reproducible geometry with respect to the sensor.

(2) The CHANNEL FUNCTIONAL TEST shall also demonstrate that control room alarm -
annunciation occurs if any of the following: conditions exist:

. 1. Instrument indicates measured levels above the alarm/trip setpoint.

2. Instrument indicates an inoperable downscale failure. -

.




. The operability of the seismic instrumentation ensures that C—)

sufficient capability is available to promptly determine the ‘

~— magnitude of a siesmic event and evaluate the response of those
features important to safety. This capability is required to
permit comparison of the measured response to that used in the
design basis for Browns Ferry Nuclear Plant. The instrumentation *
provided is consistent with specific portions of the
recommendations of Regulatory Guide 1.12 #Instrumentation for
Earthquakes." . ' :

4

The radioactive gaseous effluent instrumentation is provided

to monitor and control, as applicable, the releases of radioactive
- materials. in gaseous effluents during actual or potential releases-

of gaseous effluents. The alarm/trip -setpoints for these

instruments will be calculated in accordance with plant approved

procedures to ensure that the alaxrm/trip will occur prior to

exceeding the limits of 10 CFR Part 20.




£
=4

. The most likely case would be to stipulate that one channel be ’

bypassed, tested, and restored, and then immediately following,
the second channel be bypassed, tested, and restored. This is
shown by Curve No. 4. Note that there is no true minimum. The
curve does have a definite knee and very little reduction in
system unavailability is achieved by testing at a shorter
interval than computed by the equation for a single channel.

The best test procedure of all those examined is to perxfectly
stagger the tests. That is, if the test interval is four months,
test one or the other channel every two months. This is shown in
Curve No. 5. The difference between Cases 4 and 5 is negligible.
There may be other arguments, however, that more strongly support

.the perfectly staggered tests, including reductxons in human
errox.,

The conclusions to be drawn are these:

1. A 1 out of n system may‘be treated the same as a single
channel in terms of choosing a test interval; and

2. more than one channel should not be bypassed for testing at
** any one time. .
The radiation monitors in the refueling area ventilation duct
which initiate buzldzng isolation and standby gas.treatment
operatlon are arranged 'in two 1 out' of 2 logic systems. The
bases given for the rod blocks apply here also and were used to
arrive at the functional testing frequency. The off~gas post
treatment monitors are connected in a 2 out of 2 logic
arrangement., Based on experience with instruments of similar
design, a testing interval of once every three months has been

- found adequate.

The automatic pressure relief instrumentation can be considered

to be a 1 out of 2 logic system and the dzscussxon above applies
also.

The criteria for ensuring the reliability and accuracy of the
radioactive gaseous effluent instrumentation in listed in Table é,Z.K.
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LIMITING CONDITIONS FOR OPERATION

- SURVEILLANCE REQUIREMENTS

3.8 RADIOACTIVE MATERIALS

Applicability

Applies to the controlled release of
radioactive liquids and gases from
the facility.

Objehtive

To define the limits and conditions
for the release, of radioactive )
effluents to .the environs to assure
that any radioactive releases are

as low as reasonably achieveable and
within the limits of 10 CFR Part 20.

Smecification

A. Liquid Effluents

1. The concentration of radio-
active material released' at
any time from the site to
unrestricted areas (see
Figure 4.8.4-l shall be
limited to the concentrations
specified in 10 CFR Part 20,
Appendix B, Table II, Column
2 for radionuclides other
than dissolved or entrained
noble gases. For dissolved
or entrained noble gases, the
‘concentration shall be
limited to 2E-4 uCi/ml total
activity.

2. 1If the limits of 3.8.A.1 are
exceeded, appropriate action
shall be initiated to bring

. the release within limits. .

Provide prompt notification
to the NRC pursuant to J
Section 6.7.2.a.

3. The dose or dose commitment
to an individual from.radio-
active materials in liquid
effluents released from each
unit to unrestricted areas
(See Figure 4-%.4.0 ) shall

* be limited:

299

4.8 RADIOACTIVE MATERIALS

Applicability

‘Applies to therperiodic test and record

requirements and sampling and monitoring

" methods used for facility effluents.

Objeéctive

To ensure that radioactive liquid
and-gaseous releases from the facility
are maintained within the limits
specified by Specifications-3.8.A and
3.8.B. )

Specification

A. Liquid Effluents

1. Facility records shall be
maintained of radioactive
concentrations and volume
before dilution of each
batch of liquid effluent
released, and of the average’
dilution flow and length of
time over which each discharge
occurred. .

2. Radioactive liquid waste
sampling and activity analysis
of each liquid waste batch to
be discharged shall be performed
prior to release in accordance
with Table 4.8.A.

3. The liquid effluent radiation
monitotr shall be calibrated at
least quarterly by means of a
known radioactive source(s). The
monitor shall also have an \
instrument channel functional
test monthly and an instrument
check daily.

;
L




LIMITING CONDITIONS FOR OPERATION

-

SURVEILLANCE REQUIREMENTS

"

5. The liquid radwaste syétem shall be

6. During a quarter if radioactive

7. During release of radioactive wastes

3.8.A Liquid Effluents

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

b. During any calendar year to#3

mrem to the total body and<10

mrem to any organ. ,

If the limits specified in 3.8.A.3.
a&b above are. exceeded, prepare and
submit Special'Report persuant to
Section 6.7.3.C.2.

=

maintained and operated to process
liquid radwaste when it appears
during quarterly operation that the
releases to unrestricted areas (see
..Figure 4.%.4.1 ) when averaged over
31 days would exceed 0.06 mrem to the
total body and 0.21 mrem to any oxgan.

liquid waste must be discharded with-,
out treatment after the limits
specified in 3.8.A.5 above are ex~
ceeded, prepare and submit the
Special Report pursuant to Section
6.7.3.C.3. ’

from the radwaste processing system,
the following conditions shall be met:

Liquid waste activity and flow
rate shall be continuously
monitored and recorded during
release and shall be set ta alarm
and automatically close the

waste discharge valve before
exceeding the limits specified

in 3.8.A.1. above. If this
requirement cannot be met,
continued release of liquid
effluents shall bHe permitted only
during the succd&ding 48 hour
period, two indopendent samples of]
each tank shall be analyzed and
two station personnel shall
independently check valving
before 'the discharge.

a.

300

4.8.A Liquid Effluents

' The accuracy of the radwaste

v

.

‘The operation of the automatic

.- days.

isolation valves and discharge tank
selection values shall be checked
annually.

effluent flow rate monitor shall
be checked at least monthly.

Cummulative quarterly and yearly
dose contributions from liquid .
effluents shall be determined as
specified in plant approved pro-
cedures at least once every 31 days.

Doses due to liquid releases
to unrestricted areas shall be
projected at least once per 31




LIMITINGACONDITIONS FOR OPERATION

-

SURVEILLANCE REQUIREMENTS

3.8 RADIOACTIVE MATERIALS

B. Airborne Effluents

1.

The dose rate at any
time in the unre-
stricted areas (see
Pigure 4-%8.1) due to
radioactivity released
in gaseous effluents
from the site shall be
limited to the follow-
ing values: .

a. The dose rate
limit for noble
gases shall be

- <4500 mrem/yr to
the total body
and <3000
mrem/yr to the
skin, and

b. . The dose rate
limit for all
radioiodines for
all” radiocactive
materials in
particulate form,

,and for radio-
nuclides other
than noble gases
with half lives
greater than 8
days shall be
1500 mrem/yxr to
any organ.

If ‘the limits of
3.8.8.1 are exceeded,
appropriate corrective
action shall be ini-
tiated to bring the
releases within ‘limits.
Provide prompt notifi-
cation to the NRC
pursuant to section
6.7.2.2a.

301

4.8 RADIOACTIVE MATERIALS

B. Airborne Effluents *

1.

The gross B/¥ and

particulate activity of
gaseous wastes released
to the environment shall

,be monitored and recorded

“For effluent

streams having con-
tinuous monitoring
capability, the
activity and flow

*rate shall be

monitored and
recorded to enable
release rates of
gross radioactivity
to be determined or
an hourly basis
using instruments
specified in Table
3.2.K.

For -effluent strear
without continuous
monitoring capa-
bility, the activity
shall be monitored
and recorded and
the releases throuﬁ
these streams shall
be controlled so
that the release
rates from all
streams are within
the limits speci-
fied in 3.8.B

2. Radioactive gaseous waste
sampling and activity
analysis shall be perform:
in accordance with Table

4‘8.3?




LIMITING CONDITIONS FOR OPERATION

SURVELLLANCE REQUIREMENTS

- ——— 1t = ¥

3.

. areas (see Figure

The air dose in unre-~
stricted areas (see
Figure 4.%3.4.1 ) due to
noble gases released
in gaseous effluents
per unit shall be
limited to the follow-
ing:

a. During any

: _calendar quarter,
to £ 5 mrad for
gamma radiation
and < 10 mrad
for beta radia-
tion;

*b. During any
calendar year,
to £10 mrad
for gamma

radiation and = ¢

20 mrad for beta
radiation.

If the calculated air
dose exceeds the limits
specified in 3.8.B.3
above, prepare and
submit a special report
pursuant to section
6.7.3.°¢.5

The dose t6 an indivi-
dual from radioiodines,
radioactive materials
in particulate form,
and radionuclides other
than noble gases with
half lives greater than
8 days in gaseous
effluent released per
unit to unrestricted

) shall be limited
to the following:

‘a. Dur-ing any
calendar quarter
to £ 7.5 mrem;

b. During any
calendar year
to. & 15 mrem;

302

3. Cumulative quarterly and
* yearly dose contributions
shall be determined as
specified in plant approve
procedures at least once
every 31 days.

)

4, Doses due to gaseous
- releases to unrestricted
areas shall be projected
at least once per 31 days.

5. Samples.of offgass '
effluents shall be ana-~ |,
lyzed at least weekly to
determine the identity
and quantity of the
principal radionuclides
being released. "




LIMITING CONDITIONS FOR OPERATION . SURVEILLANCE REQUIREMENTS

6. If the calculated ‘
: doses exceed the
limits of 3.8.B.5
above, prepare and
submit a special re-
port pursuant to
section 6.7.3.C.4

7. During operation above
50% power the dis-
charge of the SJAE
must’ be routed through
the charcoal adsorbers
when the projected
‘gaseous effluent re-
leases to unrestricted

_ areas (see Figure 4.85.8.
| ) when averaged over
31 days would exceed
0.2 mrad for gamma
radiation and 0.4 mrad
for beta radiation.

8. With gaseous wastes
being discharged for .
. more than 31 days with-
. out treatment and in
excess of the limits of
3.8.B.7 above, prepare
and submit a special
report pursuant to
section 6.7.3.C.3

303
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LIMITING CONDITIONS FOR OPERATION . SURVEILLANCE REQUIREMENTS

3.8.C Radioactive Effluents - Dose : 4.8.C Radjoactive Effluents - Dose
1. The dose or dose _commi.tmexit-: to a real ” 1. Cumulative dose contributions
individual from all uranium fuel ' , from liquid and gaseous

_ cycle sources is limited to.=<.25 mrem effluents shall be determined

to the total body or any organ (except in accordance with specifi-
the thyroid, which is limited to= 75 ,.. cations 3.8.A.3, 3.8.B.3, and

. mrem) over a period of 12 consecutive 3.8.B.5.
months., - : . “ .
- 2; .With the calculated dose from the . - ) . .

release of radioactive materials in
liquid or gaseous effluents exceeding
twice the limits of specificatdion
3.8.A3, 3.8.B.3, or 3.8.B.5, prepare .
and submit a Special Report to the .
Commission pursuant to specification
6.7.3.C.6 and limit the subsequent
‘releases’ such that the limits of ’
3.8.C.1 are not exceeded. )

-y

>

-

' D. Mechanical Vacuum Pump . " D. 'Mechanical Vacuum Pump
1. The mechanical vacuum pump shall ‘ " * At least once during each
be capable of being automatically - "operating cycle verify automatic
isolated and secured on a signal . securing and isolation of the
or high radioactivity in the . mechariical vacuum pump.
v . steam lines whenever- the main ) )

steam isolation valves are open.

2. If the limits of 3.8.C.1 are not
. met, the.vacuum pump shall be
isolat:ed._
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LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

.

s

3.8 RADIOACTIVE MATERIALS

E. Miscellaneous Radioactive
Materials Sources

1. Source Leakage Tesgt

Each Sealed source
" containing .
radioactive materia
in excess of those
quantities of
byproduct material
listed in 10 CFR
30.71 Schedule B and
all other sources,
including alpha
emitters, in excess
, of 0.1 microcurie,
..shall be free of 2
0.005 microcurie of
. removable .
contamination. .Each
sealed source with
removable
contamination in
' excess of the above
) limit shall be
immediately withdrawn
from use and (a)
eithex decontaminated
and repaired, or (b)
disposed of in
“‘accordance with
Commission
regulations,

.
[l

. E.
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" 4.8 RADIOACTIVE MATERIALS

s

Miscellaneous Radioactive
Materials Sources

*1. Surveillance Requirement

Tests for leakage
" and/or contamination
. shall be performed by
‘the licensee or by ’
other persons
specifically
o authorized by the
. Commission ox an
. " agreement State, as
; follows: '

A Each sealed
source, except
startup sources
subject to core
£lux, containing
radioactive )

', material, other
: than Hydrogen 3,
N .- with a half-life
greater than
thirty days and
. in’any form ,
. ~ other than gas;
. shall be tested
- T for leakage
) and/ox .
contamination at
- : . intervals not to
/ exceed six .
“ ' months. The ¢
o . leakage test / :
. shall be capable
t - of detecting the
presence of
0.005 microcurie
of radioactive
material on the
test sample.
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TABLE 4.8.A -

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM’

et .

(2)

LIQUID RELEASE SAMPLING _ MINIMUM ANALYSIS TYPE OF ACTIVITi LOWER LIMIT OF DETECTION
TYPE FREQUENCY FREQUENCY ANALYSIS (LLD) (uCi/ml)
-Bacch Waste Each Batch Each Batch Principal Gamma
Releases ! prior to release Emitters 5 E-7 3
One Batch Monthly Dissolved and
N per Month : Entrained Gases 1 E-5
! Monthly Tritiuvm 1 E-5
Proportional Monthly ,
Composite Gross o 1 E-7
(2) o
P-32 1 E<6
Quarterly ‘ Sr-89 , Sr-90 5 E-8
Proportional Quarterly
Composite Fe-55 1 E~-6




TABLE NOTATION - TABLE 4.8.A

(1) A batch release is the discharge of liquid wastes of a discrete volume.

(2) A proportional compo;ite saﬁple is one in which the quantity of liquid
sampled is proportional to che quantity of liquid waste discharged from
the plant.

(3) For certain radionuclides with low gamma yield or low energies, or for

. certain radionuclide mixtures, it may not be possible to measure radio-
nuclides in concentrations near their sensitivity limits when other
nuclides are present in the sample in much greater concentrations. Under
these circumstances, it will be more appropriate to calculate the con-
centrations of such radionuclides using observed ratios with those
radionuclides which are-measurable or the lower limit of detection may be
increased proportionally to the magnitude of the gamma yield (i.e.,
5 E-7/1 where I is the photon abundance expressed as a decimal fraction),
but in no case shall the lower limit of detection as calculated in this
manner be greater than 10Z of the MPC value specified in 10 CFR Part 20,
Appendix B, Table II, Column 2.

* (4) The principal gamma emitters (those expected to account for ~95% of
the total activity present) .for which the LLD specification will apply
are exclusively the following radionuclides: Cr-51, Zn-65, Co-60, Cs-137,

. 2r-95, Nb-95, I-131, Na-24, Mn-54, Co-58, Ag—-110m, Cs-134 I-133, Cu-64,
Mo/Tc-99 and Fe-59 for 1iquid releases. This list does not mean that
only these nuclides are to be detected and reported. Other nuclides
which influence accounting for <v95% of the total activity, together with
the above nuclides, shall also be identified and reported as being present.
Nuclides which are below the LLD for the analysis may not be reported
as being present at the LLD Level for that nuclide. When unusual circum-
stances result in LLD's higher than required the reasons shall be documented
in the semi~annual effluent report.
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TABLE 4.8.B
RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM

Lowver Limit

Gaseous o Minimun . " of Detection
Release * Sampling Analysis Type of (LLD)
Type -Frequency Fregquency: Activity Analysis {:ci(ml)
A.Containment Each Purge Each Purge Principal Gamma Emitters (3) AlE—Q (1)
Purge i . Grab Sample ) H-3 ~ 1lE-6
B.1. Stack . Principal Gamma Emitters (3) 1g-4 (1)
2. Building Vent- ” - Grab Sample Monthly ® s ‘ H-3 . 1E-6

ilation
a. Reactor/Turbine

b. Turbine Exhaust

c. Radwaste
C.A11 Release ) Continuous . Charcoal 1-131 1E-12 (g)
Points listed Sample Weekly . I-133 - 1E-10 Ezg
. in- B. above . Continuous Particulate Principal Gamma Emitters (3) 1E-11
. ) Sample Weekly )
Conéinuous Composite - Gross 1E~11
5 Particulate - )

Sample Monthly

Continuous Composite Sr-89, Sr 90 1E-11
1 : Particulate
Sample Quarterly




TABLE NOTATION - 4.8.B

(1)

(2)

3

For certain radionuclides with low gamma yield or low energies, or

for certain radionuclide mixtures, it may not be possible to measure
radionuclides in concentrations near their sensitivity limits when
other nuclides are present in the sample in much greater concentrations.
Under these circumstances, it will'be more appropriate to calculate

_the concentrations of such radionuclides using observed ratios with

those radionuclides which are measurable or the lower limit of detection
may be increased proportionally to the magnitude of the 'gamma yield
(i.e. 1E-4/I where I is the photon abundance expressed as a decimal
fraction), but in no case shall the lower limit of detection as-
calculated in this manner be greater than 10% of the MPC value specified
in 10 CFR.Part 20, Appendix B, Table II, Column 1,

When samples are taken more often than that shown, the minimum detectable

. concentrations can be correspondingly higher.

The principal gamma emitters for which the LLD specification will

apply are exclusively the following radionuclides: Kr-87, Kr-88,
Xe-133, Xe-133m, Xe-135, and Xe-138 for gaseous emissions and Mn-54,
Fe-59, Co-58, Co-60, Zn~65, M0-99, Cs-134, Cs-137, Ce-141, and Ce-144
for parciculate emissions. This list does not mean that only these
nuclides are to be detected and reported. Other peaks which are
measurable and identifiable, together with the above nuclides, shall
also be identified and reported. Nuclides which are below the LLD

for the analyses should not be reported as being present at the LLD
level for that nuclide. When unusual clrcumstances result in LLD's
higher than required, the reasons shall be documented in the semi-
annual effluent report. The principal gamma emitters ( those expected
to account for a 95% of the activity present) for which the LLD
specification will apply are exclusively the following radionuclides:
Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, and Xe-138 for gaseous emissions
and Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, Cs-134, and Cs-137 ‘for
particulate emissions. This list does not mean that only these nuclides
are to be detected and reported. Other nuclides which influence
accounting for 95% of the total activity together with the aboye
nuclides shall also be identified and reported. Nuclides which are below
the LLD for the analyses may not be reported as being present at the LLD
level for that nuclide. When unusual circumstances result in the LLD's
higher than required, the reason shall be documented in the semi-annual

effluent report. <
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3.8 BASES .

Radiocactive waste release levels to unrestricted areas should be kept

"as low as reasonably achievable" and are not to exceed the concentration
limits specified in 10 CFR Part 20. At the same time, these specifications
permit the flexibility of operation, compatible with considerations of
health and safety, to assure that’ the public is provided a dependable
source of power under unusual operating conditions which may temporarily i
result in releases higher than design objectives but still within the con-
centration limits.specified in 10 CFR Part 20. It is expected that by
using this operational flexibility under unusual operating conditions, and
exerting every effort to keep levels of radioactive materials released

as low as reasonably achievable, the annual releases will not exceed a
small f£raction of the annual average concentration limits specified in

. 10 CFR Part 20. .

"3.8.A LIQUID EFFLUENTS , ¢

, Smpcification 3.8.A.1 is provided to ensure that the concentration of
radioactive materials released in liquid waste effluents from the site to

unrestricted areas will be less than the concentration levels specified

in 10 CFR Part 20, Appendix B, Table II. This limitation provides addi-

tional assurance that the levels of radioactive materials in bodies of

water outside the site will not result in exposures within (1) the

Section 11.A design objectives of Appendix I, 10 CFR Part 50, to an indi-

vidual and (2) the limits of 10 CFR Part 20.106 (e) to the population. The

concentration limit for noble gases is based upon the assumption that

Xe-135 is the controlling radioisotope and its MPC in air (submersion)

was converted to an equivalent concentration in water using the methods

described in International Commission on Radiological Protection ECRP )

Publication 2.

Specification 3.8.A.3 is provided to 1mp1ement the requirements of Sections
IX.A, III.A and IV.A of Appendix I, 10 CFR Part .50. The Limiting Condition |
for Operation implements the guides s&t forth in Section 11.A of Appendix I.

<

Specification 3.8.A. 4 provides the‘required‘operating flexibility and
at the same time implement the guides set forth in Section IV.A of
Appendix I to assure that the releases of radioactive material in

liquid effluents will be kept "as low as is reasonably achievable".

Also, for fresh water sites with' drinking water supplies which can be
potentially affected.hy_plant operations, there is reasonable assurance
that the operation of the facility will not result in radionuclide
concentrations in the finished drinking water that are in excess of the
requirements of 40 CFR 141. The dose calculations in the ‘oDCM implement
the requirements i#n-section TIII.A of Appendix I that conformance with
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3.8.A LIQUID EFFLUENIS (cont'd)

the guides of Appendix I be shown by.calculational procedures based
on models and data such -that the actual exposure of an individual
through appropriate pathways is unlikely to be substantially under-
estimated. The equations specified in the ODMC for calculating the
doses due to the actual release rates of radioactive materials in
liquid effluents will be consistent with the methodology provided

in Regulatory Guide 1.109, "Calculation of Annual Doses to Man

from Routine Releases of Reactor Effluents for the Purpose of

Evaluating Compliance with 10 CFR Part 50, Appendix I," Revision 1,

October 1977 and Regulatory Guide 1.113, "Estimating Aquatic Dispersion

of Effluents from Accidental and Routine Reactor Releases ‘for the Purpose: -
of Implementing Appendix I," April 1977. NUREG-0133 provides methods for
dose calculations consistent with Regulatory Guides 1.109 and 1.113.

Specification 3.8.A.5 requires that the appropriate portions of

the liquid radwaste treatment system be used when specified. This
provides assurance that the releases of radioactive materials in
liquid effluents will be kept "as low as 1s reasonably achievable."
This specification implements the requirements of 10 CFR Part 50.36a,
General Design Criterion 60 of Appendix A to 10 CFR Part 50 and design

.objective Section 11l.D of Appendix I to 10 CFR Part 50. The specified

limits governing the use of appropriate portions of the liquid radwaste
treatment system were specified as a sultable fraction of the guide

set forth in Section 11.A of Appendix I, 10 Cfr Part 50, for liquid
effluents, . .

Specification 3.8.A.6 requires submittal of a special report if the

Jlimiting values of Specification 3.8.A.5 are exceeded and unexpected

failures of non-redundant radwaste processing equipment halt waste
treatment.

Specification 3.8.A.7 requires that suitable equipment to control
and monitor the releases of radioactive materials in' the liquid
effluents are operating during any period when these releases are
taking place.

-

3.8.B AIRBORJE EFFLUENTS

Specification 3.8.B.1 is provided to emnsure that.the dose rate at any-
time.at the exclusion boundary from gaseous effluents from all units

on the site will be within the annual ddse limits of 10 CFR Part 20 for
unrestricted areas. The annual dose limits are the doses assoclated with
the concentrations of 10 CFR Part 20, Appendix B, Table I1I. :These limits
provide reasonable assurance that radioactive material discharged in
gaseous effluents will not result in the exposure of an individual din an
unxestricted area, either within or outside the exclusion area boundary,
to annual average concentrations exceeding the limits specified in
Appendix B, Table II of 10 CFR Part 20 (10 CFR Part 20.106(b)0. For
individuals who may at times be within the exclusion area boundary, the
occupancy of the individual will be sufficilently low to compensate for
any increase in the atmospheric diffusion factor above that for the ex-
clusion area boundary.
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3.8.B AIRBORNE EFFLUENTS (Cont'd)

The specified release rate limits restrict, at all times, the
corresponding gamma and beta dose rates above background to an
individual at or beyond the exclusion area boundary to<£ (500) mrem/
year to the total body or to = (3000) mrem/year to the skin. These
release rate limits also restrict, at all times. the corresponding
thyroid dose rate above background to an infant via the cow-milk-
infant pathway to “ISOp_mrem/year for the nearest cow to the plant.

Specification 3.8.B.2 reqﬁires that apprépriate corrective action ¥s)
be taken to reduce gaseous effluent releases if the limits of 3.8.B.1
are exceeded.

Specification 3.8.B.5 is provided to implement the requirements of
Section II.C, IIL.A, and IV of Appendix I, 10 CFR Part 50.: The
limiting conditions for operation are the guides set forth in Section
II.c of Appendix I.

Specification 3.5.8.6 provides the required operating flexibility

.and at the same time implement the guides set forth in Section IV.A
_of Appendix I to assure that the releases ,of radioactive materials

in gaseous effluents will be kept "as low as is reasonably achievable."

The ODCM calculational methods specified in the surveillance requirements
implement the requirements in Section III.A of Appendix I that confor-
mance with the guides of Appendix I be shown by calculational procedures
based on models and data such that the actual exposure of an individual
through appropriate pathways is unlikely to be substantially undex-
estimated. The ODCM calculational methods approved by NRC for calculating
the doses due to the actual release rates of the subject materials

are required, to be consistent with the methodology provided in Regulatorv
Guide 1,109, "Calculating of Annual Doses to Man from Routine Releases

of Reactor Effluents for the Purpose of Evaluating Compliance with

10 CFR Part 50, Appendix I," Revision I, October 1977 and Regulatory
Guide 1..111, "Methods for Estimating Atmospheric Transport and Dispersion
of Gaseous Effluents in Routine Releases from Light-Water-Cooled Reactors,
Revision 1, July 1977. These equations also provide for determining

the actual doeses based upon the historical average atmospheric conditions.
The release rate specifications for radioiodines, radioactive material

in particulate form and radionuclides other than noble gases are dependent
on the existing radionuclide pathways to man, in the unrestricted area.

‘' The pathways which are examined in the development of these calculations

are: 1) individual inhalation of airborne radionuclides, 2) deposition
of radionuclides onto green leafy vegetdtion with subsequent consumption
by man, 3) deposition onto grassy areas where milk animals and meat
producing animals graze with consumption of the milk and meat by man,
and 4) deposition on the ground with subsequent exposure of man.
Specification 3.8.B.3 requires that a special report be prepared and
submitted to explain violations of the limiting doses contained in
Specification 3.8.B.5.
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AIRBORNE EFFLUENTS

Specification 3.8.B.7 requires that the offgas charcocal adsorber beds

be used when specified to treat gaseous effluents prior to their release
to the environment. This provides reasonable assurance that the
rcleases of radioactive materials in gaseous effluents will be kept

"as low as is reasonably achievable." This specification implements the
requirements of 10 CFR Part 50.36a, General Design Criterion 60 of Appen-
dix A to 10 CFR Part 50, and design objective Section IID of Appendix I
to 10 CFR Part 50. The .specified limits governing the use of appropriate
portions of the systems were specified as a suitable fraction of the
guide set forth in Sections IX.B and II.C of Appendix I, 10 CFR Part 50,
for gaseous effluents. .

Specification 3.8.B.8 requires that a special report be prepared and
submitted to explain reasons for any failure to comply with Specification
3.8.B.7. .

Specification 3.8.B.3 is provided to implement the requirements of
Sections IIX.B, III.A and IV.A of Appendix I, 10 CFR Part 50. The
Limiting Condition for Operation implements the guides set forth in
.. Section IV.A of B of Appendix L.

Specifxcation 3.8.B.4 provides the required operating flexibility and

at the same time implement the guides set’ forth in Section IV.A of
Appendix I to assure that the releases of radioactive-material in gaseous
effluents will be kept 'as low as is reasonably achievable." The
Surveillance Requirements implement the requirements in Section III.A

of Appendix I that conformance with the guides of Appendix I is to be
shown by calculational procedures based on models and data, such that the
actual exposure of an individual through the appropriate pathways is
unlikely to be substantilally underestimated, The dose calculations
established in the ODCM for calculating the doses’ due to the actual
release rates of radloactive noble gases in gaseous effluents will be
consistent with the methodology provided in Regulatory Guide 1.109,
"Calculation of Annual Doses to Man from Routine Releases of Reactor
Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 50,
Appendix I," Revision 1, October 1977 and Regulatory Guide 1.111, "Methods
for Estimating Atmospheric Trausport and Dispersion of Gaseous Effluents:
in Routine Releases from Light~Water-Cooled Reactors," Revision 1, July
1977. The ODCM equations provided for determining the air doses at the
exclusion area boundary will be based upon the historical average atmos-
pheric conditions. NUREG-0133 provides methods for dose calculations
consistent with Regulatory Guides 1.109 and 1.111. Specification

3.8.8.4 requires that a special report be prepared and submitted to
explain violations of the limiting doese contained in Specification 3.8.B.3.

3.8.0/4.8.D Mechanical Vacuum:PumR

The purpose of isolating the mechanical vacuum pump line is to
limit the release of activity from the main condenser. During an
accident, fisslon products would be transported from the reactor
through the main steam lines to the condenser. The fission
product radioactivity would be sensed by the main steam line
radioactivity monitors which initiate isolation.
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4.8.A AND 4.8.B BASES

-

The surveillance requirements given under Specification 4.8.A
and 4.8.8 provide assurance that liquid and gaseous wastes are
properly controlled and monitored during any release of radio-
active materials in the liquid and gaseous effluents. These
surveillance requirements provide the data for the licensee and
the Commission to evaluate the station's performance relative
to radioactive wastes released to the environment. Reports on
the quantities of radiocactive materials released in effluents
shall be furnished to the Commission on the basis of Section 6
of these technical specifications. .On the basis of such reports
and any additional information the Commission may obtain from
time to time require the licensee to take such actions as the
Commission deems appropriate. : )

»

R T AR

3.8.E and 4.8.E BASES

The objective of this specification is to assure that leakage
from byproduct, 'source, and special nuclear radioactive material
sources does not exceed allowable limits.

A ——

315 ,







5.0 ADMINISTRATIVE CONTROLS

‘ |

o (b).

Anuual Operating Report

A tabulation on an annual vasis of the number
of station, utility and other personnel
(including contractors) receiving exgosures
greatex than 100 mrem/yr and their associated

., man rem exposure according to work and job

functions,* e.g., reactor operations and
surveillance, inservice inspection, routine

, maintenance, special maintenance (describe

maintenance), waste processing, and refueling.

The Jose assignment to various duty functions

may be estimates 'ktased on pocket dosimeter,

TLD, or- £ilm badge measurements. Saall

exposuress totalling less than 20% of the

individual total dose need not” be accounted

for. 1In the agqregate, at least 80% of the ~~
total whole body dose received from external )
sources shall be assigned to specific major

work functions. '

- .

L ¢

.

Monthly Operati ng Report. Routine reports of
operating statistics and shutdown experience shail

be submitted on a monthly basis to the Office of
Inspection and Enforcement, U.S. Nuclear Regulatory
Commission, Washington, C.C. 20555, with a cogy to

the appropriate Regional Office, to be submitted no later ™
than the tenth of each month fcllowing the calendar month

covered by the report. A narrative summary of operati -3
¥ : g ex
sball be submitted_in. the above.schedules . v o iW8 experience

e ]

P -

Any changes to the Offsite Dose Calculation Manual of
Speciflication 6.10 shall be submitted with the Monthly
Operating Report within 90 days in which the change(s)
was made effective. ’

% . [ seme wa

.
a
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ADMINISTRATIVE CONTROLS

d. Radiological Environmental nonitoring

. TVA shall prepare a report entitled "Environzental Radio-

activity Levels ~ Browns Ferry Nuclesr Yiant - Annual Report.”
- The report shall cover the previous 12 months of operatien

and shall 'be submitted to the Director of the NRC Region 1X
Office (with a copy to the Dircvector, Office of Nuclear Reactor
Regulation) within 120 days after Jcnuary L of each year. -
The report format shown {n Regulatory Guide 4.8 Titdle 1 shall
be used. The report shall iaclude susmarfes, interpretatfons,
and evaluations of the results of the radiological environmental
surveillance activities for the report period, including a
comparison with preoperational studies and/or operational
controls (as-appropriate), and an assessoent of the observed
impacts of the plant operation on the environmeat. JIf harmful
effecets or evidence of irreversible domage are detected by
the monitoring, the liceasee shall provide an analys{s of
the preblew and a proposad course of action to alleviate
the problea. h

t—— am w e

-

2, Results of all radiological environmental cawples taken shall
be sumnmarized and tabulated on an annual basis. In the cvent
that some results are not svailable within the 120-day pexiod,
the report shall be gubmitted noting and explaining the
recasons for the missing results. The missing data shall
be gubmitted as soon as possible ia a2 supplementary report.

e, P T

2. Reportable Occurrences
Reportable occurrences, including corrective actions and
measures to preveni: reoccurrence, shall be reported to
the NRC. Supplemental reports may be required to fully
describe final resolution of occurrence. In case of
corrected or supplemental reports, a licensee event
report shall be completed and reference shall be made to
the original report date.
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" 6.0 ADMINISTRATIVE CONTROLS

(9) Performance of structures, systems, or
Q/ ) ‘ components that requires remedial action or
, corrective measures to prevent operation in a
manner less conservative than assumed in
the accident analyses in the safety analysis
repoxt or technical specifications bases; or
discovery during plant life of conditions not
specifically considered in the safety analysis g '
xeport or technical specifications that
. require remedial action ox corrective measures
, to prevent the existence or development of an
unsafe condition. . “

.

. Note: This item is intended to provide for
reporting of potentially generic problems.

(10) The concentration of radiocactive material
‘in liquid effluents released to unrestricted
areas exceeds the concentrations specified
in 10 CFR Part 20, Appendix B, Table II,
Column 2 for radionuclides other than dissolved
cor entrained noble gases. Concentration of
dissolxed or entrained noble gases exceeds
2 x10 Ci/ml total activity.

. kll) (a). The dose rate for noble gases equals or
- c exceeds 500 mrem/yr to the total body
\‘ . or 3000 mrem/yr to the skin.

i (b). The dose rate for all radioiodines, for
. . all. radioactive materials in particular

. . . . form, and for radionuclides other than

noble gases with half lives greater

than 8. days exceeds 1500 mrem/yr to

. . any organ.

a7 s emeee s dim- o€ - oa W

— .
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6.0 ADMINISTRATIVE CONTROLS

b.

(5)

. . .

Thirty-Day Written Revorts. The reportable

occurrences discussed kelow shall be the subject of
rwritten regorts to the Director of the appropriate

"Regional Office within thirty days of occurrence of

the event. The written report shall include, as a
minimum, a completed copy of a licensee event C.
report form. Information provided on the licensee
event report form shall be supplemented, as needegd,

by additional narrative material to provide

complete explanation of the circumstances
.surrounding the event.-

(1

(2)

(3)

(4)

Reactor protection system oOr engineered safety
feature instrument setctings which are founé to
be less consexvative than those established by
the technical specifications but which do not
prevent the fulfillment of the func:ional
requirements of affected systems.

Conditions leading to operation in & degraded
mode permitted by a limiting condition, for
operation or plant shutdcwn reguired by a
limiting condition for operation.

Note: Routine surveillance testing,
instrument calibration, or preventative
maintenance which require system ‘
configurations as described in items 2.b. (1)
and 2.b.(2) ne=2d not re reported excect whers
test results themselves reveal 2 degraded mod=
as describec above. Lo

Ohserved inadequacies in the implementation of
administrative or orocedural controls which
threaten to cause reduction ' of degree of
redundancy provided in reactor protection
systems or engineered safety feature systems.

Abnormal degradation of systems other than
those specified in item 2.a(3) above designed
to contain radioactive material resulting from
the fission process.

»

Note: Sealed sources or calibration sources
are not included under this item. Leakage of
valve packing or gaskets within the limits for
identified, leakage set forth in technical .
specifications need not be reported under this
item.

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

1. - A description of the event and equipment involved,
2. Cause(s) for .the unplanned release.
3. Actions taken to prevent recurrence. g

4. Conseqiences of the unplanned release..- .

» - amy
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*In the case of a teacatively anomaleous value for racdivstroatiue, & coa

6.0 ADMINISTRATIVE CONTROLS “ :

c. Anopalous Measurcments ~Radiological Environmental Monitoring

-

(1) If, during any 12-month report period, a mecasured ;cvgl of radio-
gctivity in any environmental medfuoc other-than those associated
vith gaseous radiofodine relcases cxcecds tea ‘times the countrol
station value, a written notification vill be submitted within
one week advising the NRC of this condition.® This 'notil{ication
should include an evaluation of any release conditions, environ-

. mental factors, or other aspects necessary to explain the
. anomalous result. -

- . (ZJ If, during any 12-month report period, a mcasured dlevel of
radioactivity in any environomental medium other than those
associated with gaseous vadiolodine releases exceeds four tiwes
the control station value, a wuitten notification will be .
subaitted wvithin 30 days advising the NRC of this condition.
This notification should include an ev2luzrjon of any release
conditions, environmental faccorsh'or other aspecis necessary

"  to explain the anomalous resul:.

(5) Yf individual milk samples show 1-131 concentrations of 10
picocuries psr iizer or greater, a pian sunil be submirted
withia 10 days advising the NRC of vhe preposed action to
ensure the plant related annual doses will be within the
desigu objective of 15 nren/yr/reactor to the thyroid of awny
individual. .

(ﬁ) 1f milk sampies collecied over a calemiduy quavier shed average
concentrations of 6.0 picocuries per :iter or'b.nzr\., a plan
shall te subolitted within 30 days sdviuing the Nl of the
proposed action to cnsure the piant-relatec 2nnual doses will
be withia the design objective of 15 we sea/yr/cecactur o th;
thyroid of any individual.

rcanalysis of the original, 2 dupifcate or 3 nev samplic oay be desivad
instaace the rasusts of the confirzatory aanslysis shzll bz completel =
tine consisteaz witlh the anslysis, 2nd if the higa value i veal, the repn

NRC shall be suboitted wvithin oane week following this analysis.

(5) -If such levels as discussed in 6,7.2.¢.3 and 6.7.2.c.4 can
be definitely shown to result from sources other than the
Browny Ferry Nuclear Plant, the reporting action called for
in 5.6.3(a)3 and 5.6.3(a)4 need not be taken. Justification
for apnigning high levels of radiosctivity to sources other
than the Browns Ferry Nuclear Plant must be provided in the
annual report.

Chimmsesn w 4 d—————ry
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6.7.3

Unique Reporting Requirements R

A, .

‘A report on the radioactive discharges released

Radioactive Effluent Release Report

from the site during the previous 6 months of
operation shall be submitted to the Director of the
Regional Office of Inspection and Enforcement
within 60 days after January 1 and July 1 of each
year. The report shall include a summary of the
quantities of radiocactive liquid and gaseous
effluents released and solid waste shipped from the
plant as delineated in Regulatory Guide 1.21,
Revision 1, "Measuring, Evaluating, and Reporting
Radioactivity in Solid Wastes and Releases of
Radioactive Materials in Liquid and Gaseous
Effluents from Light-Water-Cooled Nuclear Power
Plants," with data summarized on a quarterly basis
following the format of Appendix B thereof.

The report shall include a summary of the

meterological conditions concurrent with the

release of gaseous effluents during each quarter as ]
outlined in Regulatory ‘Guide 1.21, Revision 1, with )
data summarized on a quarterly basis following the

‘format of Appendix B thereof. Calculated offsite .

dosc to humans resulting from the release of

effluents and their subsequent dispersion in the
atmosphere shall be reported as recommended in
Regulatory Guide 1.21, Revision 1. Doses to individuals
outside the site boundary (UNRESTRICTED AREA) shall bé
calculated in accordance with the ODCM,

Source Tests

Besults of required leak tests performed on Sources
xg the tests reveal the presence of 0.005
m{crocurie or more of removakle contamination.

Soecial Regorts (in writing to the Director of
Regional Office of Inspection and Enforcement).

1. Reports on the following areas shall be
subtimitted as noted:

a. Secondary Containment 4.7.¢ + Within 90
Leak Rate Testing(5) « days of
completicn
of ecach test,

b. Fnéigue Usage 6.6 Annual
Evaluation Operating
Report
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2. Prepare and- submit to the Commission within 30 days, a
Special Report which identifies the cause(s) for exceeding
THE LIMIT(s) 'and defines the corrective action(s) to be
taken to reduce the releases of radioactive material in
liquid effluents during the remainder of the current
calendar quarter and during the subsequent three calendar
quarters so that the average dose or dose commitment to an
individual from such releases during these four calendat
quarters is within 3 mrem to the total body and 10 mrem
to any organ. This Special Report shall also include:

(1) the results .of radiological analyses of the drinking
water sources (if applitable), and (2) the radiological
impact on finished drinking water supplies with regard

to the requirements of 40 CFR 141, Safe Drinking Water

Act. (Applicable only if drinking water supply is taken from
the receiving water body.) See item 6 below.

3. Prepare and submit to the Commission within 30 days, a
Special Report which includes the following information:

a. Identification of equipment of subsystems not
OPERABLE and the reason for nonoperability.

b. Action(s) taken to restore the non operable equip-
‘ment to OPERABLE status.

c¢. Summary description of action(s) taken to prevent
a recurrence, -

4. Prepare and submit to th® Commission within 30 days, a
Special Report which identifies the cause(s) for exceeding
the limit and defines the corrective actions to be taken to
reduce the releases of radioiodines, radiocactive materials
in particulate form, and radionuclides other than noble gases -
with half-lives greater than 8 days in gaseous effluents
during the remainder of the current calendar quarter and
during the subsequent three calendar quarters so that the
average dose or dose commitment to an individual from such
releascs during these four calendar quarters is within 15
mrem to any organ. See item 6 below.

5. Prepare and submit to the Commission within 30 days, a

Special Report which identifies the cause(s) for exceceding
the limit(s) and defines the corrective actions to be taken
to reduce the relcases of radiocactive noble gases in»gascous
effluents during the remainder of the current calendar quarter
and duving the subsequent three calendar quarters so that the
average dose during these four calendar quarters is within

10 wmrad for gamma radiation and (20) mrad for beta radiation.
See item 6 below.

386a
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. 6. Prepare and submit to the Commission a Special Report

’ which includes an. analysis .demonstrating that radiation
exposures to all real individuals from all uranium fuel
cycle sources (including all effluent pathways and direct
radiation) are less than the 40 CFR Part 190 Standard.
Otherwise obtain a variance from the Commission to permit
releases which exceed the 40 CFR Part 190 Standard.

-

-,
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ENCLOSURE 2

BROWNS FERRY NUCLEAR PLANT UNITS 1, 2, AND 3
(DOCKET NOS. 50-259, 50-260, AND 50~296)

PROPOSED CHANGES TO APPENDIX B

TECHNICAL SPECIFICATIONS




UNIT 1
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Obleective

To denmonsirete the sdequacy-of weekly sampling of ‘chlorine residual during
chlorination of the 2wiiliary rev cooling vater gysienms by dcnon,tratxng

thel chlorine residual in aux.lzary rav cooling water (RCR) systems rcma_ns
relotively coastent dwring chlorination.,

Specificetion .

TVA will performn apecxal studies during the first two periods (including =
spring and a fall period) of chlorination of the RCW systems after Septenber
1975, whick are of et leest 3 weeks' duration. During the special studies
period vhen the RCH systers are being chlorinated, samples will be taken
daily froa the RCY systexs and analyzed for chlorxn° residual, Records of
the daily sazpling and analyses will be mainteined and submitted to the NRC
staff for thelr revicew following the end of the special study period. '
Chlorine feed rate and cquivalent RCH concentration will be reported for

tbe specizl studies period. ’

Sorpling during the special study period will be considered to satisfy the
nenitoring requirecents of Section 2.2.2 @f the environmantal technical
sprcifications., ‘

‘ ‘4.2 Rediolozical Environmentel Monitoring Progrem

”’

DELETED
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. : 2-0 ADMINISTRATIVE CONTROLS

Obgcctive

This scction descrides the adainistrative and managerent controls estadblished to
provide coatinuing protection to the cnvironment and to implecent the environmeatal
technical specifications. Meesures to be specified in this section include the
ascignment of responsidilities, organizational structure, operating procedures,
review and eudit functlons, and reporting requirements,

Specificetions

|
| 5.) Responsidility
|

. 5.1.1 The pover plant superintendent hes responsidbility for operating the *
plent witkin the limiting conditions for operation (LCO).

5.1.2 The Director, Division of Environzental Plenning, is responsidle for
the ‘enviroamentel monitoring program outside the plant.

5.2 Organization

5.2.1 The organlzatxon of TVA managemcnt vhich directly relates to operation '
of the plent L{s shoewn on Figure 5.2-1.

5.2.2 The principal divisions vithin TVA vhich ere conccrncd vith environ-

nental matters related to nuclear power plant operaiion ere the
. Division of Power Production (DPP), Division of Forestry, Fisheries,

and Vildlife Development (FFWD), Dzvxsion of Pover Resource Plenning
(DPRP), &nd the Division of Enviroamentel Planning (DEP). The DPP
and DPRP are in the Office of Pover. The Office of Power Quality
Assurance end Audit Staff is o speciel staff within tbe Office of
Powver. The Office of Pover, DEP, and F7vD report to the General
Manager. This is depicted in Figure 5.2-2,

5.3 Revicv and Audit K
S.3.) The Director, DEP, is responsidle for review of plént operétion
rclated to LCO to insure tkhet plent operctiion is being condusted
within the linits defined in Section 2 of this document.
5.3.2 The Office of Power Quelity Assurence end Audi t Staff shell conduct
a periodic audit of the environmentel morxtor1 3 program &
least once per calendar year. -

5.3.3 The DPRP and/or DEP shall reviev and coa:ribute to the followin
itens: .

&, Preparation of the proposed environ=ental te-hnxcal specifications

b. CoordiZition of environzeztel techhical specificetion developzmant
vith the saefety technical specifications to avoid cowf‘ic‘- ‘end
meintein consistency.

. c. Proposed cheanges to the environzental tech’t_ccl specirmcatlonf end
the cvaluated izpact of the ckange.
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Proposed writtea procedures, as described in Section 5.5 and
proposed changes thereto which could significantly affect the
plant's environzeatal impact. ,
c. roposad changes or modifications to plant systews or cquipment
vhich could signif’lcantly affect the plant's environmeatal impact
and the evaluated iopact of the changes.

£. PResults of the environmentzal monitoring programs prior to their
stbaittal in each Annu2l Operating Report Sce Sections.5.6.1
and 5.6.2. “..

§. Reported instances of violations of environmental techunical
specifications. Where dnvestigation indicates, evaluation and
formulation of recommendations to prevent recurrence.

«

Action to be Taken 1f an Environmental LCO is Exceeded

5.4.1 Follow any remedial action pernitted by the technical specifications
untl)l the conditfon can be wet.

5.4.2 DEP will conduct an independent investigation of the incident.
This' investigation shall consist of the circumstances leading _
"to and resulting from the situation together with recormendations
to prevent a recurrence. The results of the investigation
shall be reported to the Director, DPP.

5.4.3 Notification of the Director of the Regional Regulatory Operations
Office, Reglon II of NRC within 24 hours shall be made as specified
in Section 5.6.3. Reporting requirements for this paragraph are .
described in Section 5.6.3. . Y

Procedures ) ) . ’

5.5.1 Detailed written procedures for the in-plant nonradiolozical nonitoring
progran, iacluding check-off lists, where appiicsble, shali be prepared
by DP? and approved by the planz superinteodent (or his designee) and
adhered to. )




L Thee
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$.5.3 All procedures described in Sectlon 5.5.1 and all changes thereto shall
be reviewed and approved prier o impl;mcntncibn and on =zn annuel dbasis
thereafter by the plant manage=ent. Temporary changes to procedures
vhich do not change the intent of the original procedurec may be mace,
provided such changes are doczmaxzed 2od are approved by two of the
follouing plant pezcouzels )

Superintendent

ssistant. Superintendens

Operations Supervisor

&ssistant Operations Supervisor . , ” :

Shift Engineer

5.6 Reportinz Reouirecents

5.6.1 A report shall be prepared by DEP and sudzitted to DPP followizg the
end of each 12-monch period of gpetactisa, wiich xhall sce—arizes the
results of .the nonradiological envizomzental monitoring program.

5.6.2 Routine Reporcing

2. A summary report shall be prepared for both the inplant
monitoring program and the nonradiological monitoring
programs and suvbmitted to the Director of Division
of Operating Reactors, NRC, as part of the Annuval Operating
Report within 120 days after December 31 of each year.




»
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5.6.3 JNon-Routine Reports

Nonradiolozical

a. In the .event a2 limiting condition for operation is exceeded or
‘an unusual event with a potential for a siganificant envirocmentzl
"impacL occurs, a report shall be made vithin 24 hours by telephone
or telegraph to the Director of the Regional Office of Imspection
and Enforcement, Region II, followed by a written report within
10 days to the Director of the Regional Office of Imspection
and Enforcement, Region IT (copy to the Director of Division
of Operating Reactors).

Chanses

‘b- X. Where a changa to the plant design, the plant operation, or
"to procedures is planned vhich could have a significanc adverse
cffect on the enviromment or which fnvolves idin énvironmental
patter or questxon not previously.reviewed and evaluated by

the HRC, a request for the change shall be made to the NRC
‘ before implementation.

I
*

2. Changes or additions to permits and certificores required for
the protection of the environment ehall be reported. When °
the required changes are subnitted to the coocerned agency for
, ’ approval, they sholl also be submitted to the Director,
. Division of Operating Reactors, USHRC, for -infoxrmation.

3. Requests for-changes in environzeatal technical specifications
chall be subalitted to the Director, Division of Operating
Teactors, USNRC, for prior review and zuthorization.

5.7 Envirornmental Records

5.7.1 Operational information concerningz the icplant portion of the environ-
pental technfcal specifications shall be kept by DP? in a manner
cenvenlent for review, This iIncludes plant records and/ox logs as
indicated below:

a, Related plant operations
b. PRelated maintenance activities

e. L1CO violation .

d. Updated, corrccted, and as-built dravings of the plant

. Ttea (2) through (¢} a2bove shall ‘be rerained
six years and item (d) shall be retefned for

for a period of at least
the 1ife of the plant.
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Records and/or logs shall be maintained by DEP and/or DWM in a manner
coavenient for review., This information concerning the environmencal
=onitoring prozram is indicated belov: '

a. Checks, fnspections, tests, and calibrazion of components and
systems.

b. Principal maintenance activities associated with environmental
moniltoring equip=ent and systenms.

c. ‘Results of cnvironmental monitoring surveys related to BFNP.

Ytems (a),and (b) shall be retained for a period of.at least six
years and fitem (c) shall be retained for the life of the plant.

K




Peb.. 3.2.2-1

- Sources-of fi4ed Chonicala cnd

Reegulting End Zrcauct Crexicels

Chenicsl

Maxizun Rcsultinaa

Yoximur® taste End End Preduct
Added Annuel Use Product Annuel Mean Dally
Systen . Source Chenicel =5 Chemical 1bs 1bs
Mskeup Weter Treatment Aun ’ b ‘ )
Flaat "'la(soh)3 - 18 1,0 15,80¢ ;.1(0:1)3 3,700 A0
' 50, 6,800 21
Suspznded solids?’c 13,500 237
Soda Ash No, CO4 +
(100%) 7,900 Na 3,400 210
3 !
Sodivn 3,950 Na 260 and »
Hiypochlorite - !
NacCL (217 Solution) . 0CL 570 a2
Coeguletion Ald 590 Coeg. Atd® 590 ~2
MoXeup vater Sulfuric Acid 98% 270,000 80, 259,000 ~T710
Treatment Plant co
Derinerelizer .
Regeneration Sodiuvm lydroxide +
(507). ‘ 205,000 Na 59,000 260
Auxiliary Stean Azrionie Verievied 1, .6 ~0.02
Generator . .
Blowdowvn Rydrazine Yariable® <Mty 0.4 20,001
Rav cosling water Chlorine Yarieblo OCl"vand c1” VYoriable 1,620

Systen

¢, Dased on 2h-hour operation 365 deys/yeer et demonsircted rmoximun eapecity of egquipmant,

b. Cuspended materiels that will meke up the weler treetment plent sludge, on ardry veight besis,
¢, Estimpotes fron suspended solids date observed at T4 300.3,
d. Jamonia will be edded o3 necded to keep pil of system ot 9.0,

€. HNydrozine viXl be added a3 nceded as a DO scavenger.







Weste Product
Chcmicn}___

Sulfates
(s9,77)

Sodfun
(irz?)

Chlorldcse

Ammoniar

NHB

Total Dissolved

Solids

-

SUMMARY OF CUHEMICAL DISCHARGES

Table 3.1.2-2

Obscrvaed

Concentraticns in

Reservoir Water
at TR 300.3
nc/)

b
Wasts
Mexiznon™ Product
Annual Chenicel
Dischargs Contribution
of Product to Discharge
Chenical Concentrations
lbs me/1
265,000 0.C31
62,700 0.007
3,600 . 0.068
6.4 ’ nil
363,106 0.106

Averare inximun

15.0  23.0
5.92  9.18
k.0 210
0.02  0.07

04,0  129.0

Bttt v R

Total c
Concentrations Max{mf
in River Alovadle
After Mixirng Concentrations
e/l in River
Average Maximun ng /L
15.027 23.027 250
5.9263 9.1853 -4
1k,060 21.060 250
X b
0.02 0.07 4 i
_10“1093 129.093 500

. &+ Bagsed on 2%-hour operation. 365 deys per yecr at demonstrated maximum capacity of equipnent end chemical requiremsnts.
b. Dischorge flovs based on 3-unit operation.

c. Concentrations:bascd.on dovnstream riverflov of 5,000 rt3/s.-

pininua of 23,000 rt3/e for oren nmode.

d. No speeific standard has been identified dbut contribvution to dissolved solids hes been included.

e. Computntion is for chlorides since the chlorine demand of the cooling vater is such that no residucl chlorine vil) be -

Chloridea ond total dizgolved solids reflect maximws daily use of chlorine in rav cooling water.

f. Anmonio cnd hydrazine added to auxiliary stean gencrator for pH and dlssolved oxygen 'control. Hydrezine conservatively
sssumed Lo deconmposce to ammonia.

g. Alabezs Vuter Improvement Zcmeission Strean Standards,

discharged.

Bovever, heat dissipation considerations vill raguire
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SINMARY OF MOMAADTOLOSICAL MONITORING PROSRAY
DROVIS ‘FERRY MUCLEAR PLANT

) Zecplonkton, Chlorophyll Iroductivity  Denthie a
Stetion  Vater Samples end Phytoplankton Senpling  Mcuzurenents FTauna Sedi{rent Yish
Y (4 .

Sccond Creck Exbayment Stetion - . N p S

217.98 ® X X X X

263,94 K X X X X

ik River rhboyucAb Station X

200.78 x° X X X X

291,76 x° pe X X X
" 29,70 RS X X’ X X X

295,07 * x° X X X

299,00 x
. 301,00 X X

307,52 x° X : X '3 X %

-

X - Indtcates at least ono quarterly waplé collected at the epeciricd atatfon,

6, Tish saapling et a opeeiflc statlon will Ye by clther glil net, trap nct, rotenons, or cleetroflshing,  Hovever,
¢epending upon the sarpling methed the frequency of sempling ot each lecabion mey be dess than ouacterly. )

b Anclyz{s - Dlzsolved oxygen and tempereturs,

¢« Jnelysis - Disczolved oxygen, tempeveture EOD., COD,
nitregens (N

310

o odkeldndly, cpecitic conduetance, Ne, 0,4 chloridey,
N02-+K03. and organic) nnd odlids (dE&:OIVcd, suspended, and total),

e -a
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Figure 5.2-J
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To denonsirete the udequacy-of weekly sampling of chlorine residual during
chlorination of the euxiliary rew cooling vater systens by demonstrating

thal chlorine residual in suxiliary raw cool*ng wvater (RCW) systems remains
relotively co-x.,tant during chlorination. )

Specilicetion

TVA will perform special studies during the fitst two periods (:.ncluch.ng e
spring and a fall period) of chlorination of the RCH systems after Septecber
1975, which are of ot leest 3 weeks' duration. During the specfal studies
period vhen the RCY systems are being chlorinated, samples will be taken
da.).Jy fron the RCH systems and analyzed for chlorine residual. Records ol
the daily sampling and analyses will be mzinteined and submitted to thé NRC
stalff for thelr revicw following the end of the special study period.
Chlorine feced rate and equivalent RCH concentration will be reported for

the specirl studies period. ’

Sorpling during the special study period will de considsred to satisfy the
nenitoring requirezents of Section 2.2.2 qf the environnmz ntal technical
sprcifications.

-

. 4.2 Radiolozlcal Environmented Monitoring Progrenm

€

DELETED
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5.0 ADMINISTRATIVE CONTROLS . ‘

Obgective

This scction descridbes the adainistiretive and managerment controls established to
provide continuing protection to the cnvironment and to implecent the eanvironmental
technical specifications. Meesures to be specified in this section include the

ascignment of responsidbilities, organizationeld structure, operating procedures,
reviev and audit functions, end reporting requirements.

Specificetions

5.1 Responsidbility

.

5.1.1 The power plant superintendent hes responsibility for operating the -
plent witkin the-limfting conditions for operation (LCO).

5.X.2 The Director, Division of Environzental Planning, is responsidle for
the environmentel monitoring program outside ‘the plent.

5.2 Organization

5.2.1 The organization of TVA nmanagement which directly relates to operation
of the plent is shown on Figure 5.2-1,

5.2.2 The principal divisions vithin TVA vhich ere concerned with environ-
nental matters related to nuclear power plant operziion ere the
Division of Powver Production (DPP), Division of Forestry, Fisheries,
and VWildlife Development (FFWD), Division of Pover Resource Plenning
(DPRP), end the Division of Enviroamentel Planning (DEP). The DPP
and DPRP are in the Office of Pover. The Office of Power Quality
Assurence aund Audit Staff is a speciel staff within tbhe Office of
Power. The Office of Pover, DEP, and FF¥d report to the General
Manager. This is depicted in Figure 5.2-2. .

5.3 Review and Audit

’

5.3.1 The Director, DEP, is responsidle for review of plent oﬁeration'
rclated to LCO to insure tket plant operciioa is being conduzted
vithin the limits defined in Section 2 of this docuz=ent.

' 5,3.2 The Office of Power Quelity Assurence end Audif Staff shell ;onéuct
& periodic audit of the environzentel moritoring program ot i
least once per calendar year. - ’

5.3.3 Tbe DPRP and/or DEP shall reviev and‘conﬁribute to the following
itens: ’

) &. Preperation of the proposed environzental technical specifications.

¢
~

b, Coordifition of environzeztel technlcal specificetion develogzant
vith the safety technical specifications to avoid coaflicss end
meintein consistency. -, .

¢. Proposed cheanges to the environzentzl technfcel specifications end
the evaluated ji=pact of the ckange. ‘

»
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d. Proposed written procedures, ss described in Section 5.5 apnd
proposed changeas thereto which could sigaificantly affect the
plant's environzental impact.

v
.

e¢. Proposad changes or modifications to, plant systeps or cquipment
vhich could significantly nffect the plant's environmental impact
and the evaluated {opact of the changes.

"

e

Results of the environmental monitoring programs prior to thelx
subzittal in each Annual Operating Report. Sce Sections.5.6.1
and 5.6.2.

g. Reported instances of violations of environmental techaical -
gpecifications. Where Investigation indicates, evaluation and
, formulation of recommendations to prevent recurrence. .

to be Talen Lf an thironmental LCO 4is Exceeded

S5.4.2

5.4.2

5.4.3

FollOV any remedial action pernitted by the technical specifications
vatil the condition can be met.

DEP will conducr an independen: investigation of the incident.
This investigation shall consist of the circumstances leading

to and resulting from the situation together with recommendations.
to prevent a recurrence. The results of the investxgatzon

shall be reported to the Director, DPP. )

Yotification of the Director of the Regional Regulatory Operations
Office, Region IX of NRC within 24 hours shall be made as specified
in Section 5.6.3. Reporting requirements for this paragraph are
described in Section 5.6.3.

5.5 Procedures . ) .

5.5.1

»

Detailed written procedures for the in-plant nonradiolozical monitoring
prograa, iacluding check-off lists, where appliasbie, shali be prepared

by DPP and approvad by the plan: cupcrin.cndcnt (or his designee) and
adhered to.




5.5.3 All procedures described in Sectfon S.5.1 2nd all chenges theresto shall
Ye reviewed and approved prior to i{mplementation and on sn annuel dbasis
thereafter by the plant managezent. Temporary changes to procedures
which do not change the intent of the oxizinal procedurc may be mace,
provided such changes are doczmazzed 2ad are approved by tuo of the
following planc pecsousels ‘ ]
Superintendent
Assistant. Superintendens
Operations ‘Supervisor ,
&sgsistant Operations Supervisor
Shift Engineer ,

S.6 PReportinz Reguirecents

5.6.1 A report shall be prepareé by DEP and subm=itred to DPP followirng the
end of each 12-conca period of gpetacisw, wiauch x£221l sc—=arize the
results "of .the nonradiological envirommental =onitoring progran.

5.6.2 Routine Rzporcine

2. A summary report shall be prepared for both the inplant
monitoring program and the nonradiological monitoring
programs and submitted to the Director of Division Y
of Operating Reactors, NRC, as part of the Annual Operating
Report within 120 days after December 31 of each year.

-
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5.6.3 Non-Routine Reports

Nonradiolozical

. In the event a limflting condition for operation is exceeded or

‘an unusual event with a potential for a significant envirocmentzl
"impact occurs, a report shall be made vithin 24 hours by telephone
or teclegraph to the Director of the Regional Office of Inspection
and Enforcement, Region LI, followed by-a written report within
10 days to the Director of the Regional Office of Inspection

and Enforcement, Region 1T (cooy to the Director of Division

of Operating Reactors)

Lhanees
1. Wnere a changz to the plant design, the plant operation, or
"to procedures is planned which could have a sxgnxfxcanc adverse
effect on the environment or’ which involves an environmental
pmatter or question not previously.reviewed and evaluated by
the NRC, a request for the change shall be made to the NRC
before 1mplemencaczon. .

-

2. Changes or additions to pernits and certificates required for
" the protection of the environment shall be reported. When
the required changes are subanitted to the coocerned agency £or
. approval, they shall also be subnmitted to the Director,
Division of Operating Reactors, USHRC, for information.

3. Requests for changes in environmeatal technical specifications
shall be subalftted to the Director, Division of Operating
Reactors, USIRC, for prior review and 2uthorization.

5.7 Envirormental Records

5.7.1 Operational information concerningz the implant portiom of the environ-

nmental technfcal specifications shall be kept by .DPP in a manner:

cenvanlent for review, Ih%s includes plant records and/ox logs as

indfcated below:
L s

a. Related plant operations

b, Related caintenance activities

¢. 1L1CO violacion .

d. Updated, corrected, and as-built dravinzs of the plant

Itea (2) through (c) abave shall be retaineé

for a period of at least
6ix years and ftem (d) shall be reteined for

the life of the planc.
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Records snd/or logs shall be maintained by DEP and/or DWM fn a manaer
convenient for review. This information concerning ‘the environmental
monitoring program is indicated belov:

a. Checks, Lnspections, tests, and calibrazion of"éomponencs and
systems.,

b. Princlpal maintenance activities assoclated with environmental
zonitoring equip=eat and systems.

c. Result:s of enviroanmental monitoring surveys related to BFNP.

Ytems (a) and (b) ohall be retained for a period of -at least- six
years and itea (¢) sohall be retained for the life of the plant.
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feb.. 3.1.2-1

- Sources of fihed Chenicals cnd
Regulting End Preduct Coovicels

MNaxi=un Result insa' .

Chenical Yaximur® Vaste End End Product
Added Annuel Use roduet Annuel sean Daily
Sysaten Source Chemical 1ts Chemical - 1bs 1bs3
Mskeup Hater Treatment Alua “o ‘
Flent 21,.(s0, )., ¢ 18 H,0 15,80C £i(ou) 3,700 A10
23 2 3
' 50, " 6,800 21
Suspecrnded solids?’c 13,500 A37
Soda Ash Na, COg . N
- (1007) 7,900 Xe 3,%00 A0
- + - ) 1
Sodiun 3,950 Na 260 ~.L 0
Hypochlorite - !
NacClL (21% Solution) ocL 570 a2
Coegulation Ald - 530 Coeg. Atd? 590 ~2
Mekeup vater Sulfuric Acid 98% 270,000 SO,‘T- . 259,000 AT10
Treatment Plant . - -t .
Denfinerelizer
Regenceration Sodivm Hydroxide | +
(504). T 205,000 Na 59,000 A160
Auxilfary Stean hmmonia . Veriebled RH3 6 40,02
Generator . . . -
Blowdovn Hydrazine Yariable® e, 0.4 ~0,00L
Rav cooling vater Chlorine Varfedlo - 0CL~ end C1~ Vorioble . 1,620

Systen

t.. Based on 2L-hcur operation 365 days/yecer o deronsircted moximun capecity of eguipmant.
b fuspended matericls that will neke up the woter treetrent plent sludge, on aidyy weight besis,
¢, Estimotes from suspended solids data observed at T{ 300.3.
d. Jmmonia vwill be edded a3 necded to keep pH of systen ot 9.0.
¢, Hydrozine vill be added as nceded as o DO scavenger.
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L Tablc 301.2'2

SUMMARY OF CHEMICAL DISCHARGES

b
Wasts . .
Mexd oo Product Obscrvaed Total
Annual, Chenicel Concentretions in Concentrations Maxirud
Discharge Contribution Reservoir Water in River Al lovable
of Product to Discharge at TRMY 300.3 . After Mixing Concentrations -
Wéste Product Chemical Concentrations ./l “mp/l in River
Chermical 1bs me/1 Averace aximun . Averofe Moximua - mg/l
" Sulfates 265,000 0.631 _  15.0" 23.0 " 15.027 23.027 250
(SOL ) : . )
?odiu:n S 62,700 0.007 5.92  9.18 : 5.9263 9.1863 -4
i)
Chloriges® 34,600 . 0.068 »1k,0  21.0 1%,060 21.060 250
c b
Ammonia 6.4 nil 0.02  0.07 . 0.02  0.07 d '8
NE ’ . - )
3
Tota) Dissolved 363,106 0.106 10L,0 129.0 : 104,093 129.093 500
Solids

-

A

o. Bagsed on 24-hour operetion 365 deys per yecr at demonstrated maximum capacity of equipment end chemical raquirements.

b, Discharge flovs’ based on 3-unit operation. '

c. Concentrations bascd3on downstream riverflov of 5,000 tt3/s., Bowever, heat dissipetion considerztions vwill require
pinimea of 23,000 ft~/s for oren code. i . .

d. Mo specific standard hes been identified dut contribution to dissolved solids hes been included.

e¢. Computntion is for chlorides since the chlorine demand of the cooling vater is such thet no residual chlorine vill be ’
discharged. Chlorides and total disoolved solids reflect maximwa deily use of chlorine in rav coolinp wvater.

f. JAmronio ond hydrazine added to auxiliary steom gencretor for pH and dissolved oxygen 'control. Hydrezine conservatively
pzsumed Lo dccomposc to aemmonia. ’

g. Alabezs Vuter Izprovement Jcmreission Stream Standards,

2
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SINRIARY OF NONAADIOLOCICAL MONITORJNG TROSRAY
DROWNS *FERRY JUCLEAR PLART

‘Zocpiunkbon, Chlorophyll Troductivity- Denthie ~ o
Stetfon  Vater Samples snd Phytoplankton Senpling  HKeusurenmente Tauna Sedinent Yish .
A

Sccond Creck Exbayzent Statfon - ’ e %

217.98 x® X X X X

2839 x° X X X X

mic River &bn)uc;\b Station - X .

200.78 ' X X X 0
‘ 91,76 - x° X X X '

293,70 . X X . X ps X. X

295,07 x° ’ b X

299,00 ’ . . ‘ ' _ X%

301,06 . : X Cx

b

*

307.52 X b4 . X - X b p<

- 2 [N -

¥ -~ Indlcates ab lcaszt ono quarterly osuple collected ab the specificd atabion. ) i
@, 7ish'sespling et a opeedfic statlon will te by clther ¢lil net, trap net, rotenone, or electroflshing, MHovevey,
. depending upon the sarpling method the frequency of sexpling of cach lccation mey be¢ dess than ouacterlys -
% Anclyz{s ~ Dlcsolved oxygén and tempereturs,
¢+ Anelysis - Discolyed oxygen, tcmpevetuve LOD., COD,
nitregens (l.‘llj, .

yt olkeldnldy, cpecitie condugtance, Ne, £0,, chlorldes,
Ko, +}:03. and orgenic) ond 081ids (&3zolved, suspended; end total),

~
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Sgecial Studics -

Obleciive
e ———

To denonsircte the udeauacy-of weekly sampling of chlorine residual during
chlorination of the cuxiliary rewv cooling vater systems by demonstrating

that chlorine residual in nuxiliar& rav cooling vater‘(RCW) systems rexmains

relatively constent during chlorination.

Specification

TVA will perforn special studies during the first two periods (including a
spring and & fall period) of chlorination of theé RCW systems after Septexber
1975, which are of &t leest 3 weeks' duration. During the special studies
yeriod wvhen the RCY systems.are being chlorinated; samples will be taken
dadly fron the RCVW systews and analyzed for chlorine residual. Records of
the daily sacpling and analyses will be meinteined and submitted to the NRC
stalf for their review following the end of the special study period.
Chlorine feed rate and equivalent RCW concentration will be reported for

the specie) studies period. y

Serpling during the special study period will be considered to satisfy the’
nenitoring requirecents of Section 2.2.2 ¢f the environmantal technical
sprcifications. ‘ - -

Radiolozlical Environmenteld Monitoring Program

DELETED
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5.0 ADMINISTPATIVE CONTROLS

Oblective

This scction describes the ad=ministrative and managerent controls estadblished to
provide continuing protection to the cnvironment and to implezent the environmental
tcchnlcnl specifications. Meesures to be specified in this section include the

1cn1cnt of rcapo"sxb.litzes, organx.aylona_ structure, operating procedures,
rcvaoz and eudit functlons, and reporting requirements.

Specificetions

5.1 Responsidility
5.2.1 The power plant superintendent hes responsibility for operating the -
plent within the limiting conditions for operation (LCO).

S.1.2 The Director, Division of Environzental Planning, is responsidle for
the environmentel monitoring progrem outside the plant.

5.2 Organizotion

5.2.). The orgnnlzatzon of TVA nanagement vhich directly relatec to operation
of the plent is shown on Figure 5,2-),

5.2.2 The principal divisions within TVA which ere concefhcd wvith environ-
nental natters related to nuclear power plant operaition ere the
Division of Power Production (DPP), Division of Forestry, Fisheries,
and Wilalife Development (FFVWD), Dzvxsion of Povwer Resource Plenning
(DPRP), &nd the Division of Environmeate) Planning (DEP). The DPP
and DPRP are in the Office of Pover. The Office of Power Quality
Assurence and Audit Staflf is o speciel steff within the Office of
Powver. The Office of Power, DEP, and FF¥WD report to the General
Manager. This is depicted in Figure 5.2-2.

5.3 Reviev and Audit

v
«

5.3.1 The Director, DEP, is responsidle for reviev of plent operation
related to LCO to insure tkhatl plant operctiion is being conducted
within the lirits defined in Section 2 of this docu:ent.

5.3.2 The Office of Pover Quelity Assurance end Audit -Staff shell uonﬂuct
& periodic audit of the eavironzentel moritoring -progras ot
least once per calendar year. - .

5.3.3 -"he DPRP and/or DEP shall reviev and contridite to the follovin
Stens: .

a. Preparation of the proposed environzental technical specifications.
b, Coordigit'ion of environzentel tcc bhical specificetion dnvel b

vith the safety technical specifications to avoid co1r‘ic en
naintein corsxstenC}.

i,
by

€. Propoced chengcs to the environzentzl technicel specifications end
the eveluated izpact of the ckange







5.4 Action
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d. Proposed written procedures, as described in Section 5.5 and
proposed changes thereto which could significantly affect the
plant’'s cnv‘ronuental impact. :

c. Proposad changes or modifications to plant systems or cquipment
vhich could significantly affect the plant’ s environmental impact
snd the evaluated iopact of the changeg.

£, PResults of the environmental monLCOrzng programs priotr to thefr
stbnittal in each Annual Operating Raport. See Sections.5.6.1
and 5.6.2. .

g. Reported instances of violations of environmental techunical

"gpecifications. Where investigation indicates, evaluation and

£or=u1ation of recommendacions to prevent recurrence.

-

to be Taken if an Environmental LCO {is Excceded

S5.4.1

5.4.2

5.4.3

+
»

Follow any rewmedial action pernitted by the technical specifications
vntil the condition can be wer. d

DEP will conduct an independent investigation of the incident..
This investigation shall consist of the circumstances leading ,
to and resulting from the situation together’ with recommendations
to prevent a recurrence. The results of the investxgatlon

shall be reported to the Director, DPP.

Notification of the Director of the Regional Regulatory Operations
Office, Region II of NRC within 24 hours shall be made as specified
in Section 5.6.3. Reporting.requirements for this paragraph are
described in Section 5.6.3.

A

5.5 Procedures ) ' ¢

5.5.1

-

.

Detailed written procedures for the in-plant nonradiolosfcal monftoring
prograa, iacluding check-off lists, where applicsble, shali be pre pared

by DPP and appraved dy the plant superinzeodent (or his  designee) and
adhered to. : :




~%l-

>

<
.

$.5.3 All proceduves describad in Sectfon 5.5:1 and 21l changes thereto shall
Ye revicwed and approved prior to {mplcmentation and on an annuesl dasis
thereafter by the plant manage=ent. Temporary changes to procedures
which do not change the intent of the oxiginal procedure may be made,
provided such changes are docmazzed 2od are approved by tvo of the
following plant persowmels )

Superintendent

Assistant. Superintende=z
Operations ‘Supervisor
fasistant Operations Supervisor
Shift Engineer )

5.6 Teportinz Reoulrecentcs

5.6.1 A repor:t shall be prepared by DEP and subzitted to D?é follouing the
end of each 1Z-moncn period of operafiza, which £2all sc==arize the
results of .the nounradiological envizommental wmonitoring program.

5.6.2 Routine Rzporcing

2. A summary report shall be prepared for both the inplant
monitoring .program and the nonradioclogical monitoring
. programs and submitted to the Director of Division
of Operating Reactors, NRC, 2s part of the Annual Operating
Report within 120 day§ after December 31 of each year.
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»

5.6.3 YNon-Routine Reports

Noaradiolozical

a, In the event a limfting condition for operation is exceeded ox

' ‘an unusual event with a potential for a sigaificant envirormentz
" {mpact occurs, a report shall be made vithin. 24 hours by telephone

* or telegraph to the Director of the Regional Office of Imspection

and Enforcement, Region LI, followed by a written report within
10 days to the Director of the Regional Office of Imspection
and Enforcement, Region IJ (copy to the Director of Division
of Operating Reactors).

Chaases

‘b- 2. Where a change to the plant design, the plant operation, or
"to procedures is planned vhich could have a significanc adverse
effect on the environment or which involves in environmental
patter ox questmon not previouslyhreviewed and evalwvated by

. the NRC, a request for the change shall be made to the NRC
: before implementation.

2. Changes or additions to peraits and certif~c~zes required for
the protection of the environment shall be reported. When
the required changes are subnitted to the coocerned agency for
, approval, they shall also be submitted to the Director, ‘
. . Division of Operating Reactors, USHRC, for information.

3. Requests for changes in environzmeatal technical specifications
chall be submitted to the Director, Division of Operating
Reactors, USIRC, for prior review and authorization.

5.7 Envivormentzl Records:

.

5.7.1 Operational information conceraning the irplant portion of the environ-
mental technical specifications shall be kept by DPP in a manner
cenvenient for review, This Includes plant records and/or.dlogs as
indicated below: > -

a., Related plant operations :
b. PRelated maintezmance activities

c. LCO violation

d. Updated, corrected, and as-built dravings of the plant

Iten (2) through (e) above shall be retained
six years and ftem (d) chall be retained for

for a period of at least
the Yife of the plant.







5.7.2

Records snd/or logs shall be maintained by DEP and/or DWM fa a manner
convenient for review. This information concerning the environmental
moni{toring prozram is indicated below:

n. Checks, finspections, tests, and calibrazion of components and
systemns. '

b. Principal mainterance activities assccfated with environmental
moniltoring equip=meat and systems.

.

c. Results of cnvironmental monitoring surveys related to BFNP.

Ytems (a)!and (b) shall be retained for a period of -at least six
yaars and itea (c) shall be retained for the life of the plant.
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Chexicals cad
cauct Croxicels

« Souvrces of fided
Reeulting End 2r

- -

Nexizun Resulting®

Systqu

Chlorine,

t.. Based on 2k-hour operation 365 days/yeer et demonsircted moximua expecity of eguipment,

b. Euspended msteriezls that will peke up the weber treetrent plent ledbc on aréry velght besis,
¢. Estizates fron suspended solids dota observed at T2 300.3.

d. Jnmonia vwill be edded as necded to Keep pH of systen ot 9.c.

¢, Hhydrazine vil) be added a3 nccded as o DO scavenger.,

Chexicsl Maxizur® Waste End End Product
Added Annuel Use Procduct Annuel Mean Dally
Systen Source Chenicel 5 Chemical - 1bs b3
MasXeup Hater Treatment T Auwa b
Flant £, (50, ), + 18 H,0 15,€0¢C £1(ou) 3,700 210
2'7°h’3 2 3 .
) 50, 6,800 21
Suspznded solids?’c ié,soo A37
Soda Ash Haa CO3 +
(100%) 7,900 Na 3,%00 710
. 4 - . * 1
Sodiun 3,950 Na -260 ~1 N
Hypochlovite - ) !
NaoCl (21f Solution) 0CL 570 a2
Coeguletion Ald 550 Coeg. Afd® 590 ~2
MeXeup vater Sulfuric Acid 98% 270,000 50, 259,000 710
Treotrnent Plant :
Deninerelizer -
Regeneration Sodium Hydroxide, . A + '
(56%). 205,0C0 ¥a 59,000 A160
Auxiliary Stean Ammonia Variebled Nﬂ3 - 6 A0.02
Generator ;
. Blowdowvn Hydrazino Yariable® KHg - 0.k ~0,001 |
Rav cosling water VYariedlo - 0cL” end C1” Yoriadble 3,620 |
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Table 3 Q. 2-2

SUMMARY OF CHEMICAL DISCHARGES

b
Wasts
Mexizan" Product Obscrvaed Total
Annual, Chenfcel Concentreticns in Concentrations® Mo d
Dischargs Contribution Reservoir Hater in River Alovable ~
of Product to Discharge at TRM 300.3 After Mixing Concentrations
Weste Product  Chenmical Concentrations ue/l . mp/l in River
Chenical 1bs ne/l Averare ilaximun Average Moxinwa - mg/l
Sulfates 265,800 0.c31 15.0  22.0 : " 15.027 23.027 " 250
(50,7) . |
?odl;m - 62,700 0.007 5.92 928 5.9263 9.1853 L.
e L
‘Chlorfges® ~ 3h,6o0 . . 0.068 k.0  21.0 1,060 21.060. 250
c = ” &
A=ronia 6.4 nil 0.02  0.07 ’ 0.02 0.07 a s
NH_ .
3 -
Totsl Dissolved 363,106 0.106 04,0 129.0 : 104,093 129.093 500
Solids - . .

&. Bascd on 24-hour operation 365 deys per yecr at demonstrated maximen capacity of equipaent end chcmicul 1cquirem~nts.

b, Discherge flovs based on 3-unit operation.

c. Concentrations ba<cd3on ‘dowmstream riverflov of 5,000 rt3/vol Kovcver, heat diusipation conaiderationa vill rgquire
_einimua of 23,000 tt /8 for ogen mode.

d. Mo specific stendard hes bdbeen identified but contribution to diszsolved solids hes been included.

c¢. Computstion i3 for chlorides since the chlorine demand of ihe cooling vater {8 such that ro residual chlorine vill be -
discharged, Chlorides and tota) disoolved 8olids reflect maximwi dally use of chlorine in rav cooling water.

f. Anronis end hydrazine edded to auxiliary steam gencrator for pH and dissolved oxygen 'control. MNydrezine conservatively
ozsumed Lo decompose to ammonia.

g. Alabezo Uater Improvement Jcmmigsion Stream Stendards,
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SINSIARY OF NONRADIOLOGICAL MONITORING TROGRAY
BRGNS "FERRY WUCLEAR PLANT

Zesplonkton, Chlorophyll Iroductivity  Denthie

St;ltion ' Vater Sanples end Phvtoplankton Senpling  Veusuvenente Fauna fsi@r;ent risn®
I
Sceond Creck Esboyment Statlon - %
217.93 x° * X X X
283.9% ol X X X X
£1k River Dboyument Si:a.tion ’ . X —_—
200,78 X X ’ x X X 2
291,76 x° X P X X '
293.70 X X R X x X
. 29507 - x° X X X
299,00 - . , - _ . . -y
301,06 . ’ ; " '
b

307.52 X T X ) ¥ . s S RS

X - Indtcabes at 1ca't ono q_unrtcrly ocuple colleeted ab the cpcciticd utntiom - :
g, Tish seapling et a opeeific statfon will Yo dy clther glil net, trop net, ro\.cnonc, or cleetrof lshirc. foveuer,
depending upon the sarpling method the frequency of senpling nt cach Yecetion mey be Less thaa guacterly, ’

b - Anelyzis ~ Dlzsolved oxygen and temperatuyva,

¢ Mnelysis - Discolved oxygen, tempevetuee DOD., COD, )1 olkedinlty, cpecitle condugtance, He, SO,, chloridey,

nitregens (11(3,,!-0 +h 3, and oxca:\ic) nnd g01{ds (dY::'olvcl, suspended, and total),
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OFFSITE DOSE CALCULATION MANUAL (ObCM)

ant Superintendent

June 21, 1979




TABLE OF CONTENIS

i} . | 1 ‘ 6/21/79
: | : '
1. Gaseous EffluentS.ecceccccccccsscrecsccocsceacesrocssosossesssssessl
1.1 Alarn/Trip SEEPOLSES e s ennsrnsensenncesanasessenssseasasasonassl

1.1.1 Release Rate Limit Methodology ‘uc1/5 cecencerecesvesesal

A. Noble gases-assumptions and equationS.eeceecccecccccessl

B. Radionuclides and particulates—- assumptions and

€qUAtionS.cccaccesactcstcssstssncaccscssssasansensssl

1.2 Monthly Dose CalculationS..essecescseecsssessssacsssscssssls

- . 1.2.1 Noble Gases......:.........2........;...i...;:.....}s
1.2.2 TIodines and Particulates....................:......20
1.3 Gaseous Radwaste Treatment System Operation.cccceccecece.s22
1.3.1 System Description........~.....;..................23
1.3.2 Dose Calculations.........5.;:......1,....3........23,

.

2¢ Liquid Effluents.'o.k.o.o.:o'.QJ.O‘O...Ol.....'o0:0..0..0000..‘0..049

- e ey . “

2.1 Concentration.............................................49

o © 7 2.1.1 RETS Req}:iranent:...:..:._...:.a..................:....49
2.1.2 Prerelease Analysis.........;...;..............f...49
2.1.3 MPC-Sum Of the RAt0S.eeseeesceescecnesennsosnssesshd

2.2 Instrunent Setpoints.............;............J.t.........501
2.2.1 Setpoint Determination.................:..:..:.....50
2.2.2 Post-Release Analysis .................:l;...,.....51
2.3.1 RETS REQUITEMENE s e s seensennncsensannsennsssnonsssSl
2.3.2 MOREhLY ANALYSLS..eeeennseeecncsosssoncssennnnaesasd?
2.3.2.1 Water ingestion..............r..:.....:...52

+2.3.2.2 Fish InjestioNeeessecsccessccscsssccscacseedd

2.3.3 Annual AnalysiS.c.eecececccnsccsccccsccscnovanancaedd

2.4 Operability of Liquid Radwaste Equipment........,.::......55

. ‘ 2.601 Release Limit..."...’....Q.....I.O..'..I....O..'..QSS







14 _6/21479
TABLE OF CONTENTS (Cont'd)

3.0 Radiological Environmental Monitoring.............."...;.............56

301 Honitoring Program-oo.oo‘oo.0.'.002.0...00.0‘000:;0o...oo.o';'ooouoo 56

” L Y

302 Detect:ion CapabilitieSo..c.....o.o‘.;ooo.o..c.‘..‘.o:o;...oool 57

" g - + v . °
ACN . P e e 'a w . B - < ' e e o TNEITaY ces







o
[}
.

* . 1., Gaseous Effluents “ Page 1 °

. BF TI 47
! 1.1 Alara/Trip Setvoints : : 6/21/79
. ‘ ' Specification 3.8.B.1 requires that the dose rate in unrescricted

! \.)

- areas due to gaseous effluents from the site shall be limited at all tizes
to the following values: ‘ C
1. 500 mrem/y to the total body and 3,000 mrem/y to the skin from noble

gases: .
2. 1,500 mrem/y to any organ froo cadioiodiues-and.particulates.

" Specification 3.2.K.1. requires gaseous effluent ﬁonitors to have alarm/-
trip setpoints to ensure that Ehe.above dose rates are Qéc exceeded. This
section of the ODCM describes the metcodology that will be used to determine
these setpoints. . B .- |

The methodology for determining.alarm/trip setpoints is civided into
two major parts. The first consists of backcalculating from a dose rate to -
. " a release rate linmit, 4if qu?g, }:r—each ncclide anofrelease point. The '

. second consists of using the release rﬂate lim;.t:s to determine the physical

settings on the monitors. The me;hodology for the latter is contained in

Technical Inctruccion 15.

1l.1.1 Release Rate Linit ﬁe:hodology - uci/s

Step 1

The first step involves calculatiﬂg a dose rate. based on'the design

objective source® Cerm mix used in the licensing of the plant. Historical

. neteorological data used are in this calculation.

v asmis—.t remens emanr

Doses are determined for (1) noble gases and (2) iodines ‘and pa?ciculates.

" Depending on the pathway involved, either air concentrations ‘or ground concen-
trations ‘are calculated. ’
. A. Equations and assumptions for calculating doses from noble gases .

are as follows:

.
. - » oy -y Ly pm A amn . - S APt o N TR ) w—p-F ¢ LR T ~
e mgtmn s e s e _sem raeeye AR LR TR p R e iy m o o T
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Assu=ptfioas ) : .
1. Doses to be calcu}a:ed are total body andhskin.
. 2. Exposure pathway is submersion within a cloud of noble gases.
3. Noble gas radionuclide nix is based on :he.eifecgad source . -
tern given in Table 1.1l.
4. Basic radionuclide data are given in Table 1.2.
- 5. Releases are trea:;d as ground-level, split-level, or elevated.
6. Meteorological data are gxpressed as joint frequeancy distributions
(JED's) of w%nd speed, wind direction, and atmospheric stability for
) the period Ja;uary 1974 to Dececber 1975 (Table 1.3). Releases froa
the turbine building are treated as 100 percent ground level, ;hereas
gtack releases are considered 100 percent elevated. Releases froa the
reactor building anqﬂfadyas:embui}dizg are treated as spliﬁ-level; i.e.,
partly elevated and partly ground level. .
7. Raw neteorologgcal data for groumd-level reieases consist 65 wind speed
and direction neasure:encé at 10 n and tezperature =easureneats at 10 =
. and 45 n, .The ground—-level portion of the split-level JTD was based on
wind speeds and directions measured at the 10 n level and temperature
measure=ents at 10 and 45 n. The elevated portion of the gplit-level
JED was based on §ind speeés and directions measured at 46 n a;d tezpera-
ture ceasurezents at 45 and 90 m. Wind speed; and di?ections for elevated

releases were measured at 93 m. Stability class D was assumed to persist .
' ® - - " 3

*during the entire period for elevated releases.

8. Dose is to be evaluated at the offsite exposure point where caxi=zun
concentrations are expecteéd to exist. | °
9. Potential maxicuz-exposure (Table 1.4) coansidered are the nearest site

bourndary points in each sector.
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. 10. A semi-infinite cloud model is used.
. . P S
. “?
11. No credit’'is taken for shielding by residence.

12. Plume depletion and radioactive decay are comsidered.

13. Building wake effects on effluent dispersion are considered.

14. - A sector-average dispersion equation is used.

15. The wind speed classes that are used are as follous:

- | NRumber Range (m/s) . Midpoint (w/s)
1l <0.3 - 0.13 -
2 0.3-0.6 ' 0.45
3 0.7-1.5 o . 1.10
4 1.6-2.4 - 199 T

5 2.5-3.3 . 2.80 ,
6 —3.455.57 " 4uas '

® - 7 5.6-8.2 " .01
9 >10.9° - . 13.00

»

16. The stability éiasses that will be used are the standard A through
G clissifications. The stability classes 1-7 will
correspond to A=1l, 'B=2, . « ., G=7.

17. Terrain elevations are considered.
» “ .
Equations '

’ To calculate the dose from radiocactive effluents discharged from a

'given release point for any one of the 16 potential maximum-exposure points,

‘the following equations are used.

For determining the air concentration of any radionuclide:
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3 -
o Xy _S ﬁ £ U P - exp |-A, = '
: ; . ' Z}zx gj {(2nx/n) uj_
. J=1 k=1
. . .
exp -he /20zk . . 1.1)

l where

} x1 = air concentration of radionuclide i, pCi/=3.

| “fjk = joint relative frequency of occurrence of winds in windspeed
. ¢lass j, stability class k,’ﬂlowing toward this exposure i

' péint, expre;sed as a fraction.

Q = average release Tate of radionuclide i, WCi/s.

P = fraction of radionuclide recaining in pluce,

Figure 1.1.
xzk = vertical dispersion coefficient’for stability class k which
. « B . /z
' . includes a building wake adjustzent, sz = [szz + 0.5.3./'5]." ’

where %k is the vertical dispersion coefficient for stability
giasé k (m), and A is
the minimm building cross-seciional area (2,350 mz), ..
= midpoint value of wind speed class interval j, m/s. -
x = downwind distance, n.
n= Aunb;r of sectors, 16.
A, = radiocactive decay coefficient of radionuclide i, s I,
2tx/n = sector width at poipt'of interest, n.
. he = effective release height, =m.
For effluents exhausted from release points that are higher than twice the

height of adjacent structures (elevated relezses) the effective release

height is determined by

. he = hs + hpr - bt‘. -c . k' | (1.1a)
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where
¢ = correction for low relative exit velocity, ¢ = 3(1.5-Wo/u) d,

vhere Wy = vertical plume exit velocity ,(m/s),. u = mean |
windspeed (m/s), and d = inside diameter of the releese
point, m. ° . . *

hpr.- plume rise above release point, m. .

h = physical height of release point, m.

h = maximum terrain height betueen release point and receptor

location (h can be any real number), m.

‘For effluents released from points less than the height of adjacent

structures, a ground level release is assumed (h‘ = 0).

For effluents released from po_nts at the level of or above dadjacent
structures, but lower than elevated release points, releases are treated

as follows:

Case 1 - elevated 1f W_fu > 5

"Case 2 ~ ground-level (h = 0) if W = <1

Case 3 - split-level if l <H /u < 5.

Under Case 3 a split-level diSpersion approach is implemented using

" a model that requires for each release point two JFD's, one for elevated

releases and one for ground-level releases. The_summation of tbe elevated
and ground-level JFD's account for the total period of record. Releases

are considered to be elevated 100 (l—E ) percent of the time and ground-

.. level 100 Et percent of the time where the ‘entrainment coefficient, Et,

16 defined by

E, = 2.58 - 1.58. (woli) for 1 < wol‘J_g 1.5 , _ (1.1b)

Eg = 0.3 - 0.06 (W /) for 1.5 < W [u <5 T (1.1c)
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For deteraining the total body dose rate ) .
. -DI.B = 1x10° X, DFB, : o . (1.2)
where i ‘ )
DIB = total body dose ;ate, orea/y. )
Xy = air conce;tration of radionuclide i, uéi/n’.
- .DFBi = total body dose Eaétor due to ga==a radiation, orea/y per
pCi}n’ (Tablg 1.5). . ‘ ) j
' 1x10% = pCi/uCi‘conversion factor.
For decarmid?né the skin d;;;:raée .
‘D, = 1x108 Z Xy [DFS; + 1.11 DFY,] (1.3)
where i e eem e e et .' -

- LTSN
—— . ’

D, = skin dose rate, crea/y. °
X~ air concentraticn of radicauclide i, uci/ad.
DFSi = skin dose fact;r due E; beta radia%ion, sre=/sy per pCi/:z3
(Table 1.5).
. DFYi = gé:za-to—aif Bése fac:o£ for radionuclidé i, =xe;ly per
pCi/mz'(Table:}t§). . '
1x10% = pCi/uCi'cQQQeréidn factor.. e
The above d;se calculations are rep;ated for each release point (vent

or stack) and then su=ted to obtain rmaximum total body and sxkin dose rates.

The maxinmum total body and skin does rates will then be.used in step 2.
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B. Equations and assumptions for calculating doses from radioiodines

9}

and particulates are as follows:

Assumptions

1.
2.

3.

4.
5¢

6.

7.

Dose is to be calculated for the_cr?tical organ, ch&rogd, and
the cr1t1c31 age group, infant. E ” . .
Exposgre pathways from iod;nes and particulates are milk inges-
tion, éround contanmination, and inhalation. . ' -
The radioiodi&e and'parQchlzté'mix is based on the.-.. _
expected source term giyeq in Table 1.1. '

Basic radionuq}ide data are given in “Table’l.2.°

Releases are treated as ground-level, split-level, or elevated.

Meteorological data are expressed as joint frequency distri-

S 2
- '

butions (JFD's) of wind Epeed, wind direction, and atmospheric
stability for the period January 1974 to December 1975 (Table
1.3). Releases from_thé turbine building are treated as 100

percent ground level, whereas stack releases are considered 100

.percent elevated. Releases from the reactor building and rad-

waste building are treaggd as split-level; i.e., partly elevatéd
and partly ground lgvel.

Raw ;eteorolégical data for ground-level releases consist of wind
séeed and direction measuréments at 10 m and temperathge measure-
ments at 10 m and 45 m. ,?he ground-level portion of éﬁe.éplit-
level JFD was based on wind speeds and directions measured ag

the iO n level and temperature measdfements at 10 and 45 m. The

elevated portion of the split-level JFD was based on wind speeds

and directions measured at 46 m and temperature measurements at

45 and 90 m. Wind speeds and directions for elevated releases
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. ‘ i vere measured at 93 m. Stability class D was assumed’ to
. persist during the entire peried for elevated releases.
8. Dose is to se evaluated at the potentfélloffsiée exposure point
_vhere maximun concentrations are exéecped t; exi;;. .
9. Real cow and garden locationé are not considered.
10. Potential maximum-exposure points (T;ble 1.4) considered are
the néarest site boundary points in each sector. -
11. Terrain elevationé are considered.
12. Buil&ing wake effects on effluent dispersion are-éﬁnsidered.
13. Plume depletion and radioactive decay are considered fof air-

. concentration calculations.

14. Radioactive decay is ’co_p_sidt_zre‘d for grognd;concentrat:ion

"
- =
swe - L4

calculations.
. : 1S. Deposition is calculated based on the curves given in

Figure 1.2.

. P [ wiee muon
. L . Y . - T ara

.16, A milk cow obtains 100 percent of her food from pasture grass. -

17:. No credit is taken for shielding by residence.,

. Eguations

To calculate t;h; dose from f:adioact:ive effluents discharged from
a given release po:;.nt: for any one of the i)oteutial t'naxim;x'm-exposure
points, the following equations are ;xsed. .
1. Inhalation

Equation for calculating air comcentration, X, is the same as in

the Noble Cas Section, 1.1.1.A. T,

., " For determining the thyroid dose rate:
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L — 1x10° X, DFI, BR ' . < .%)
where: . i ) A ' .
‘ Dppr = Ebyroid dose r;:e due t; inhalaticn, ::g;/y. ,

Xy - ait‘concentration of radionuclide i, uci/a’. | -
DFIi
BR = infant breathing rate, 1,400 n/y.

lxlds = pCi/uCi conversion factor. . -

= infaant inhalation dose factor, mrex/pCi (Table 1.7).

2. Ground Coata=ination . ;

. For deternining the ground concentration of any nuclide:

. G, = 3.15x107 £ Q; DR o ) (1.5)
e Grx/n) Ai [I—exp 1 % ]

k=1

-
"t
S [ o ? .

- ... - . -

éi = pround céucencration of radionuclice i, uCi/z2. ,
k= stabilit; class. ST
‘fk = joint relative frequency of occurrence of wirds in s;ability
. class k blowing toward this exposure point, exéressed as a f£ractiom.
Qi = average release;rate of radionuclide i,’uCi/s.A
DR = telati;e depositioa rate, o ! (Figure 1.2). The choice of
figure is gbvérneé by the eéfective release height
‘calculated by equaE;on 1.1a. A lipear .interpolation is used
for effective release heights that fall in betweea the given
curves. . ' .
x = downwind distaace, n.

n = nuzber of sectors, 1l6.

2rx/o = sector width at point of 1nteré§t, o
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' . 11 = radioactive decay coefficient of radionuclide {4, y-t.

: tb = tirme for buildup of radionuclides on the ground, 35y.

3.15x107 = s/y conversicn factor. . .

For deternining the thyroid dose rate froa ground conta=ination: ,

™ 6 ' - ’
DTHG (8,760) (1x1G") Gi DFGi , . . (1.6)
= vhere: . 1 .. ' . -
DTHG = thyroid dosé rate. due to grouzd coataxzination, mrez/y.

G, = ground concentration of radioauclide i, 1kCi/a’.

DFGi = dose factor for §tanding on cozta=inated ground, crea/h

per pC;jnz (Table 1.8). . .

8,760 = occupaticn tize, h/y. . -
e YT s . .v * * had

1x10° = pCiluCEfconversién éactor

3. Milk Ingestiomn

For deternining the concentration of any nuclide (except C-14 and

H-3) in and on vegetatiom:

7 - o _
CV. = 3.600 fk Qi DR {r[l-exp (-121 tgzj + (1:7)
i * (2ax/n) i Yv AEi

P Ay ‘
- where: |
CV& = concentration of radionuclide i in and on'vegetafion, . -
;' uci/kg. ’ ' -

k = stability class.

fk = frequency of this stabdility class and wind directioa

conmbination, expressed as a fraction.
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‘ ‘ Q, = average release rate of ‘'radionuclide {1, uci/s.

.

. 1
DR = relative deposition rate, m (Figure 1.2. The

choice of figure is governed by the effective release
‘height calculated by equation l.la.l A ligear incérpolation

* 48 used for effective release heights that £all in between

"

the giyen curves.
x = downwind distance, m. _ o ' .
n= numbeé of sectoré, 16.
2mx/n = sector'vidéh at péinf of interest, m.
rm= frac;ion of deposited act?vity retaiﬁed on vegetation (1.0
. for iodines, 0.2 for particulates).

A, = effective removal rate cygsggnt? ABi = Xi + Aw’ where Ai

. me LI S
-t -

is the r;zioactive deééy 9Bgff%cient,.h.l, and l" is a measure
. . . of physica]:_loss by weathe;ing @A, - .0021 K™Y, n7 L. t -
t_ = period over which depésition occurs, 720 h.
Y_ = agricultural yield, 0.7 kg/mz..
Biv'g transfeF factor from soil to vegétation of radionuclide 1
'(Table 1.6). ' t - '
li = radioactive éeéay.coefficienc.of radioﬁﬁclide i, ht.
= time for bulldup of radionuclides on cﬁe ground, 3.07x10°
- B (357). '
P = effective surface ﬁens%tyyof soil, 240 kg/dz. .

3,600 = s/h conversion factor.
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For determining the concentration of C-14 in vegetacion{
o ’ g .
cv16 1x10 X14 (0.11/0.16) - | (1.8)
vhere ’
CV'l4 = concentration of C-14 in vegetation, uCi/kg. .
xl& = air concentration of C-14, uCi/m3: .
0.11 = fraction of total plant mass that is nach:al‘éérboni N

*, 0.16 = concentration of natural carbon in the atmosphere,

g/md.

1x10% = g/kg conversion factor.

For determining the concentration of H-3 in vegetation:

CV& =

. 0.75 =
0.5 =

B'ﬂ_

1x103 =

1x103 Xp (0.75)(0.5/H) (1.9)

oy v - - . . -
L d ®

concentration of H-3 in vegetation, uCi/kg.

air concentration of.H-s, uci/m3.

fractioun of total slant mass that is water.

ratio of tritium concentration in plant water to tritium
concentration in atmospheric water. . .
absoldcg humidity of the atmosphere, g/ma;

g/kg conversion factor.
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For determining the concentration of any nuclide in cow's milks
. , (-2, £2) o (1.10)
CMi CVi FH& Qf exp i°f
where

o, = concentration of radionuclide 'i (including C-14 and H-3) ia cow's mi

uci/1. .
,CVi = concentration of radionuclide i in and on vegetation, uCi/kg.
FHi = transfer factor from feed to milk ‘for radionuclide i1, d/l:

Qf = amount of feed consumed by the cow per day, kg/d.
A, = radioactive decay coefficient of radionuclide 4, dat.
tg = transport time of activity from feed to milk to receptor,

2 days.

I

For determining the thyroid dose rate froqﬂinée§tion of cow's milk:

= 6 .
DTEM 1x10 CMi DFINGi M ! (1.11)

where T

DTHM = thyroid dose rate due to milk ingestion, mrem/y.

'CM1 = concentration of radionuclide i in cow's milk, pCi/l. "~

DFING, = infant ingestion dose factor from Reg. Guide 1.109 (Rev. 1),

i

mrem/pCi (Table 1.7)
UM = infant ingestion rate for milk, 330 l/y..
1x10° = pCi/uCi conversion factor. \

4, Total Thyroid Dose Rate

For determining the total tﬁytoid dose rate from jodines and '
particulates:

D,

‘Tu‘ﬂ DTHI + D + D : (1i12)

THG ~ “THM

where

Dy ™ total thyroid dose rate, mrem/y.
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. . DTBI = thyroid dose rate due to inhalation, mrem/y.

) Dfub = thyroid dose rate due to ground contamination, nreo/y.

D,

g thyroid dose rate due to milk ingestion, ‘mrem/y.

. .

The above dose calculations are repeated for each release point and’
then summed to obtain thyroid dose ratés. The maximum thyroid dose rate will

then be used in step 2.

£

The dose rate limits of interest (LOCFR20) are
Total Body = 500 mrem/y
**  Skin = 3,000 mrem)y

Maxinum Organ = 1,500 mrem/y

Dividing the above limits by the appropriate dose caleulated in step 1 yields

a useful ratio. . N ’

Dose limit.., p
Dose step 1

This ratio, R; represents how far above or below the guidelines the step 1
calculation was. Multiplying the original source terms by R will give

release rates that should correspond to the dose limits given above..

”

Release rate limits in uCi/; for each nuclide and release point are now .

N

avaiiable.
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1.2 Monthly Dose Calculations

\ » " <
Dose calculations will bé performed monthly to determine compliance

.uith specificaticns 3.8.B.3 and 3.8.B.5. These specifications require
that the dose rate in unrestricted areas due to gaseous effluents from each
reactor at the site shall be limited to the following values:

For noble gases,

'l. During any calendar quarter, 5 mrad to air for gamma radiation and 10

- 1
- -

mrad to air for beta radiatiom. °
2. During any calendar year, 10 mrad to air for gamma radiation énq 20
mrad to air for beta radig;io;. - S ‘
For iodines and particulates, .
1. During any caléndar quarter, 7.5 mrem to any organ.
2. During any calendar.year; 15 mrem to any o;gan. -
This section of the ODCM describes the methodology that qill be used to .,
perform these monthly calculations. ~ _ . .

Doses will first be calculaéed by a simplified conservative approach
(step 1). 1If Fhese exceed the specification limits, a more real?stic
calculation will be performed (step 2).

1.2.1 Noble Gases
Step 1 s .
Doses will be calc&lated using the methodology described in th%s step.

If any limits are exceeded, step 2 will be performed.

L 4

.Equations and assumptions for'éalculating doses from reléases of noble

gases are as follows:
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Assumptions

Doses to be calculated are gamma and beta air doses.

1,

2. Thenhiéhest annuéi—average ¥X/Q based on licensing metéorology for
ground-level releases for any offgite. location will be used

3. No credit is taken for radioactive decay.

4, For gamma doses, releases of Xe-133, Xe-138, Kr-85m, and Kr-88 are
considered. . " '

5. For beta doses, releases of Xe-133, Xe-138, Kr-85m, and Kr-88 are
considered.

6. Dose factors are calculaiéd using data from TVA's nuclide library.

7. The nuclides considered ére expected to contribute at least 90 percent
of the total dose., Hqowever, the calculations extrapolate doses aséuming
that only 90 percent of éotal dose.was'contributeé.

8. A semi-infinite cloud model is used. -

9. Building wake effects on effluent dispersion are considered.

Equations M

For determining the gamma dose to air:
DY 0.9 Qi DFYi , (1.13)
» i *

where:

DY = gamma dose to air from continuous releases, mrad.

¥x/Q = highest annual-average relative concentration, 2.26 X 10~6 S/m3;~
0.9 = rraction of §0t31 gamma dose egfectéd to be contributed by
these nuclides (actualli 0.94).
Qi-ﬂ monthly release of radionuclide i, Ci.

Dﬁyi = gamma-to-air dose factor for radionuclide i, mrad/s per.Ci/m3

(Table 1.5).
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. _ . . ‘ .\
D, = 2.51x10 ¢ Q LFy, - K " (1.14) \
For determining the beta dose to air: . ‘ '
= (X/g) . . P '. : . ) ’ ) ‘ )
Pg = 0.9 Q DFBy © - (1.15)
T : i Lo : : .
where: > . o -

‘DB = beta Jdose to air, mrad.
X/Q = highest annual-average relative concentration, 2.26x10 ¢

e m®. - ; ‘
0 9 = fract‘lon of to:al béta dose expected to be contributed by '
‘these nuclides (actually 0 90) - ' | . - .
Qi = mont:hlykrelease of radionuclide i1, ‘C:L. .
. X DFBi = beta-to-air dos:a-fac_tpi.‘ for r'a'clionucii&e i, mrad/s per
. " ci/m® (Table 1.5).

This equation then reduces to:

Dg = 2.51x107° \  q DFB “ . _' | @18
- .
. . This methodology is to be used if the calculations in Step 1 yield -

doses that exceed applicable limit:s. . . . .

s




Pagé 18
BF TI 47
6/21/79

»

Equations and assumptions for calculating doses to air from.

releases of noble gases are as follows: . »

Assumptions 7_ . .
1. Doses to be calculated are gamma and beta air doses.
. 2. Dose is to be evaluated at the neategt site boundary point
: ;u each sector. .
3. Historical onsite meteorological data for the approp;iate
months from the period 1974-1975 will be used. |
4. ALl meas;red radionuclide releases are considéred.
5: A semi-infinite éloud model is used. ..
6. Radioactive decay is considered. . <
7. Building wake'@?geég; ;;'égfl;eng disp;;sion are considereé.
8. Dose factors are calculated using déta frém TVA's radionuclide
_ library. )l
Equations

Equation for célculating air concentration, X, is the same as in

Section 1l.1l.1, step 1, part A, Air concentrations are calculated

for the site boundary in each sector.

For determining the gamma dose to air

DY“ =t X1 DFYi . (1.24)

i

where:

DYn = gamma dose to air for sector n, mrad.

. . .
4 - e ey
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X { = air conceatration of radionuclide i in sector n,

ci/a’. ]
'~DFYi = garma-to-air dose factor for radionuclide i, mrad/s per

Ci/a’ (Table 1.5).

t = tirce period considered (1 conth, but number of s/mo is
variable), s.

- - For deternining the beta.dose to air: - - .
L DBn =t -2- X4 Dl—'Bi ) “ (1.25) .
1 - : '

Dﬁn‘- beta dose to'air for sector n, mrad.

xni = ajr concentration of racdionuclide i.§n sector n, Ci/ma.

- - - .
- .

et

- . DFE, = beta to air dose factor for radionuclide i, mrad/s per

ci/md. .

t_ = tirme period considered (number of seconds in this conth),

8.

The sector having the highest total dose is ther used to check

cozpliance with specification 3.8.3.3.
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Step 1 |

Dosesg will be calculated using the methodology described in this step.

If any 11mic§ are exceeded, step 2 will be performed.

Equations and assumptions for calculating doses from releases of

{odines and particulateé are as follows:

- -Assumptions . . . :

1.

2.
3.

x

Dose 1is to be calculated‘for ghe critical drgan,.thyroid, and’the
critical'age group, infant. !
Exposure éathway considered is milk ingestion,

The highest annual-average D/Q bﬁsed on licensing meteérology for
ground-level releases for any real cow locaéion will be used for
I-131 and I-133 doses. -~~~ "™ e B

The highest annual-average xib b;sed on licensing meteoéology.for
ground-level releases for any cow loc;tion will be used for C-14 doses.
No crediF is taken for radiéaétive'decay.‘ ﬂ
Releases of I-131, I-133, and C-14 are considered.

The radionuclides considered are expected to contribute at least

99 percent of the total dose. However, the calculatioﬁs

"
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. extrapolate doses assuling that only. 90 percent of the totél dose
vas coatributed.
8. Releases of C-14 are based on the expected. source term.

9. The cow i3 assuzed to graze on pasture grass for the whole year.

” Equations
For decérmining the thyroid dose from wmilk ingestion of I-131 or I-133:

3

Q DF D/Q ) : -
- a3 Pasias C
PTHy31(133) 3157107 | | (1.26)

where:

DTH = thyroid dose from I-131(I-133), mrem.

Q131.(133) = ponthly release' of I-131(133), Ci.

D = I-131(133) nmilk ingestion dose factor to infant,

- T - -

F131(133)

———

mren/y per Ci/m?-s.

‘ . ' D/Q = relative deposition rate, 5.66x10 °m 2.

3.15:167 = sfly. -

For determining the thyroid dose from milk ingestion of C-14:

pra,, = Q4 PFyy X/Q

¥y sae (.27
‘ where:
DT814_= thyroid dose from C-lé, mrem.
. Q14 = mon:hl} release of radionuclide i, ci.
DF,, = C-14 nilk ingestion dose factor, mrem/y per Ci/m’. -

14 -
x/Q = relative dispersion factor, 2.26x10 ¢ s/m®. .

3.15x107 = s/y.

For detérmining the total thyroid dose from releases:
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® . ori = 131 * DTHy 35 + DTH,, : (1.28)
0.9 ‘ -
where:

DIH = chrfoid dose, mrem, °

DTH131 -~ :hyt&id dose from release of I-131, mrem. .
DTHl33 T thyroid dose from release of I-133, mrem.
DTH14'= thyroid dose from release of C-14, mrem.

0.9 = fraction of total thyroid dose qxpected,to be contributed °

by these radionuclides (actually 0.99).: .. )

Step 2
" This methodology is to be used if_thé calculations in step 1 yield )

.
N " . . '

doses that exceed applicable.limits.

» Doses for releases of iodines and“particulates shall be calculated
. e I . B

using the methodology i; Sectionfl.i.l, step 1, part'B; with the following .
‘ exceptions: . ’ . |
1. All measured radion;clid; rglgaéés will be-uSéd.
" 2. Dose will be evgluated.at real cow locations and will.consider actual
grazing information. . - : - .
The receptor haying the highest total dose is then used to check
. . compliance with specification 3.8.3.5:. n

1.3 Gaseous Radwaste Treatment System Operation

- The gaseous radwaste treatment system (GRTS) ‘described below shall

be maintained and operated to keep releases ALARA. ‘ .

Y
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1.3.1 System Description

"A flow diagram for the GRTS is given in Figurg 1.3. The systenm
includes the subsystems that process and dispose of the gases from the
main condenser air ejectors, the startup vacuum pumps, and the gland
seal condensers, One gaseous radwaste treatment system'is provid;d for

each unit. The proéessed gases from each unit are routed to the.plant

"stack for dilutionm and elevated release to the atmosphere. The air

ejector off-gas line of each unit and the stack ére continuou;ly

.

monitored by radiation monitors. . -

1.3.2 Dose Calculations o R T

Doses will be calculated monthly using the methodology described in

Section 1.2. These doses will be used to ensure that the GRTS is opera-

e s - . - £
- wet »
n,

ting as ‘designed.







LADLI Lel
‘EXPECTED_ANNUAL ROUTINE ATMOSPHERIC RELEASES FROM ONE UNIT AT BROWNS FERRY

. " NUCLEAR PLANT (Ci/y/unit)

REACTOR ~ . RADWASTE _° - TURBINE
- COMPLEX BUILDING BUILDING

ISOTOPE . VENT S VENT - VENTS '
Kr-85n 6 R« N 2
Ke-87 . (3 - <a . 95

* Kr~88 9 <L 102
Kr~-89 1 - 36 . 503
Xe-133n 0 .. = 60 L 0
Xe-133 - 103 ' 294 . ~ 581.
Xe~135n 111 * ' 667 464
Xe-135 173 - 328 672
Xe-137 ' 78 113 386
Xe-138 12 2 1179
I-131 1 0.0594 0.0050 . . 0.0156
I-132 I 0.594 " 0.050 .0.1786
I-133 I 0.297 " 0.025 0.1231
I-134 1 1.485 _ 0.125 0.0267.
I~135 I _ 0.594 0.050 . 0,1231
.I-131 0 - 0.0316 0.029 0.0065

" I-132 0 " 0.316 | T . 0.290 0.0744
I-133 0 0.158 J0.145 ~-- - -0.0513 ~
I-134 0 0.790 " 704,725 0.0111
I-135 0 0.316 © 04290 0.0513
Cr 51 ".3E-3 - 9 E-4 1 E-3

" Mn 54 3E-3 . ° 5E3 - 2 E-3
Co 58 2 E-3 - - 4 E-4 9 E-5
"Fe 59 L E-4 8 E-4 4 E-4 -
Co 60 3 E-2 6 E-3 3 E-3
Zn 65 3 E-3. 2 E-4 ‘4 E-4
Sr 89 .. 1E-2 3 E-1 %
Sr 90 2 E-3 4 E-3 % -
Nb 95 . 3E-4 2 E-4 9 E-6

* 2r 95 1 E~4 1 E-4 8 E-6
Ru 103 3 E~5 1 E-4 .2 E-4
Ag 110m 7 E-6 * L%
Sb 124 3 E-5 3 E-4 6 E-S°
Cs-134 5 E-3 3 E-4 5 E-4
Cs 136 2 E-3 S E~S 1 E-4
Cs 137 7 E~3 - 4 E-4 2 E-3 °
Ba 140 . . 4 E-3 . 5 E-4 . 2 E-2
Ce 141 . 4 E-4 2 E-4 . 2 E-3
Ce 144 5 E-6 - % S
Ar-41 . 25 . . 0 o
C-14 0 .0 0o .
R-3 . 0 8.5 //‘0

* ®Not available

I denotes nonorganic fodine (elemental, partfculate, HIO)
O denotes organic fodine . ,
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GLAND .
SEAL AYD
OFFGAS " MVP
1,10 B4 0
873 . 0.
1.22 E4 0
0- 0.
. 633 o
5.40 E4 300,
1212 ¢}
‘868 200.
.0 - 0.
1483 - (1]
0.0041 0.0085
0.0469 - 0.0973..
0.0323 0.0671 "
0.0070 * 0.0145..
0.0323 " 0.0671_
0.0332 0.2741
0.3801 . 3.1384
0.2619 2.1626
0.0568 0.4687
0.2619 . 2.1626
1 E-4 ‘0
4 -5 0
2 E-5 L
2 B4 o_
1 E-S o
9 E-5 o_
% 0.
% o_
8 E-5 0_
8 E-S 0.
.1 E-4% o_
B o.
8 E-5 (s}
2 E-5 0.
9 E-8 O.
. 1 E-4 o.
8 E-3 o.
-2 E-S O.
4 E-6 0.
0 O.
9.5 0.
0 0.
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BASIC RADIONUCLIDE DATA

TABLE 1.2

NUCLIDE . RALF=| [FE LAMDA. T ¢ BETA GAMMA WASH
. (DAYS) - (1/S) T (MEV/DIS) (MEV/DIS)  (1/S) BF TI 47
1 TRITILM 101  4.45E 03_"1,79€E=09 2.1 5,68E=-03 0.0 "2.86E=07 6/21/79
2 C-14 604 2.09E 06 3.84E=12 2 1 Se17€=02 0.0 0.0
—3 _N=13 702 6.94€=03_ ], 16E€=03 2 1 8,91E=-01 1,02E 00 1.00£=02 _
4 0-19, €04 3.36E-04 -2.39E-02 2 1 1.02E 00 1.05€ 00 1.00E=-02 .
s _F-18) 902  7.62E-02 ]1,06€E=064"° 2 1 2,4]1€=01 -9,88FE=01 1,00F=-04
6 NA=24 1104 6.33E«01 1.27E«05 S 1 G5.55E~01 4.12E 00 1.00E-04
7_P=32 1504 1.42E 01 S.61E=07 S 1 6.95E=-01_ 0,0 1,00E-04
@ AR~41 1805 7,63E-0Z 1.05€~04 2 1 3,63E~01 1.28E 00 0.0
9 CR=S1 2405 2,78E_01 34_9E:21_____L_;1L1é§:2;___;a_ﬁ_gz__LduMLJL__
10 MN=54 2508 3J.03E 0Z 2.65E=08 S 1 4.17E=03 B.36E~01 1.00E-04
11 _NN=56 2509 1.07€-01 7.50E-05S S5 1  7.93E-01 1.76E 00 1,00E=04
12 FE=59 2604 "4,50E 01 147B8E=07 5 1 1.18E=01 1.19E 00 1.00E-04
13 Co0-58 2706 7.12E 01 1,12€=07 S 1 2.05€=01 9.76E-01 1.00E=04 ;
15 C0-60 2708, 1.92E 03 . 4.18E=09 5 1 9.0lE=02 2.50E 00  1.00E-04
16 ZN=69 3006. 3.,96E-0¢ 2.03E=06 S 1 3.,19€-01 0.0 .1.00E-04
17 _BR-84 3516 2.21€-02  3.63E-046 '2 1 °‘1.25E 00 1.68E 00 1.00E-04
18 BR-85 3518 2.08E=03 3.86E-03 2 2 1.04E 00 B8.40E-01 1.00E-04
19 KR=-8SM 3611  1.83E=-01 4438E=05 1 2 2,53E-01 1.59€-01 1.00E-11
20 KR-85 3610 3.93E 03 2.,04E<09 1 1 2.51E-01 2.21E~03 1.00E-11
21 KR-87 3612 S.28E-02 1.52E-04 1 1 1.32E 00 7.,93E-0} 1.,00E=-]11
.7 22 KR-88 3613 1.17E-01 6.86E=05 1 1 3.75E=01 1496E. 00.. 1.00E-11_ -
23 'KR-89 3614 2,21E-02 3,63E-03 )} 1 1.23E 00" 2,08E '00 1,00E~}}
24 RB-88 3713 1.24E=02 6.47E=06 S 1 2.06E 00 6.86E-01 1.Q0E-04
25 RG-89 3714  1.07E-02 7.50E=-04_ S 1 0.0 2.40E 00 1.00E~04
26 SR-89 3808 S5.20E 01 1.54E=07 S 1 Se73E~01 1.36E~04 2,67E-07
27 SR=90 * 3810 1.03E 04 7.79E=10 S 1 1.96E=-0] 0,0 - 2.67E~07
28 SR=91 3811 4,03E-01 1.,99€~05 S5 2 6.50E=01 6.95E=01 2.67E-07
29 SR=92 3812 1,12E-01 7,]0€~05.95 1 1,95E=01 1,34E 00 2,67£-07
30 SR-93 3813 S.SEE=02 1,44E=03 5 1 1.61E 00 6.28E=01 2.67E-07
31 Y-90 3516 2.67E 00 3.00€-06 S 1 9.36E-01 0.0 1.005-04
32 Y~91N 3915 3.47E-0Z 2.31E-06 S5 1 0.0 S5¢56E~01 1.00E-04
33 _v-91 3918 S.88E 01" 1.36E=07 S 1 6.06E=01 3.61E-03 1,00E=-06
36 Y=62 3520 1e47E=01 5.46E~05 S 1 144%E 00 2.50E~01 1.00E-04
35 Y-93 3521  4.2SE-01 1.87E-0S S5 1 1.17€ 00 8.94E=02 1,00€-04
36 ZR=95 4014 6.50E 01 1423E-07 S 2 1.20E-01 7.35E-01 1.00E~04
37 NB-95SN 4115, 3.7SE°0C . 2.1%E=06 5 1 2.85E-01 S.87E€-02 ‘1.00E=04
38 NE=GS 4114 .3.50E.01 2¢29E=07 S 1 4+50E=02 . 7.64E-U1 1.00E~04
39 »0-99 4209  2.7SE 00 2.87E=06 S5 2 3.96E=01 1.62E=01 1.00€-04
50 TC=99¥ %314 2.50E~01 3,21E=0S 5 1 4.8S5E=03 1.43E-01 1.00E-04
. 41 7C-99 4313  7.74€ 07 1.04E-13 S 1 8.38E=02 0.0 1.00E~04
82 TC-104 4320 142SE=02 6.,42E~04 5 1 0.0 040 1.,00E=-04
43 RU=106 4407 3.67E 02 2.19E-08 S5 1 1.01E=02 0.0 1.00E-04
44 TE~132 5223 3.24E 00 2.48E=0€ 5 1 1.00E-01 2.05E~01 1.00E~04
45  1-129 €315° 6.21E 09 _1.26€E=15 3 ] 6,02E=-02 3.77€=-03 S5.00E=-06
46 1-131 S3I7T B8.0SE 00 9.96E~07 3 2 1.94E=01 3.81E~01 5.00£-06
47 ¥I1-131 15317 B8.0SFE 00 _9.965=07 4 2 1,94E=0]1 3.80)1E=-0) S5,00E=06
48 I-132 5318 9.58E=02 B,37E-05 3 1 5,14E-01 2.33E 00 5.00E~06
49 M1=132 ' 15318 9.56E~02 8.37E~05 & 1 5,14E=01 2.33E 00 S.00E=06
50 1-133 319 8.7SE-01 9.17E~06 3 2 4,08E-01 6.10E-01 S5.00E-06
S1 MI-133 15316 8.75E-01 9,17€-06 & 2 6,08E-01 6.10E~0] 5,00E~06 _
52 1-134 G320 J.H1E~02 2.22E=06 3 1 6.10E~01 2.59E 00 S.00E~06
53 MI~134 15320 3,61€-02 2,225-06 & 1 6,10E-01 2,S9F 00 _5,00F-06
54 « [=135 6321 2476E-01 2487E=05 3 2 3.68BE=01 1,58 00 S.00E-06
55 MI-135 15321 2.7S5E-01 2.87E=05 & 2 3,68E=01 1.58€ 00 S.00E=06
56 XE-131M G41Z 1.18E 01 g ggg-gz 1 1 1.643E-01 2,01E~02 1.00E-11
57 XE=133M S414__2.2€E_oOC___3 =0€__ 1 1 1,90E=0 6E=02 1,00
58 XE-133 €413 Se27E 00 1452E=06 1 1 1le3%E= o%‘"f‘%ka-oa le oog:}%"
.59 XE=13S5M 5416 1.08E=02 7443E=04 1 1 . 9,50E-02 4¢32E~-01 1.00E~11
“60 XE-135 5415 3.82E-01 2.05E=05 1 1 3.17E=01 2.47E-01 1,00E-1]
61 XE~137 €417 2.71E=03_ 2.96E=03 1 1 1.64E 00 1.94E=01 1,00E=1l
62 XE=138 €418 1.18E-02 6.,80E~04 1 1 6.06E-01 1418 00 1.00E-11
63 CS=134 S5S10  7.48E 02 _1,07E~08 S 1 1,57E~01 1.04E 00 1.00E=-04
-zz—CS‘Tas""5=lZ"I‘lo€'09 i 39E=T8 5 I S.74E=02 0.0 1.00E-0%
65 CS=-13¢€ 5514 1.30€ 01 6,17€-07 5 1 1.01E-01 2.20E 00 1.00E=04
66 CS5=137 5515 1.10E 04 T.29E=10 5 1 2.526-01 5.976-01 1,00E-04
67 CS-138 5516 2.24E-02 3,58E-04 5 1 1.23E 00 2.30E 00 1.00€-04
86 BAS13T 5615 S.76E-0Z 1T3IYE=08 5 1 6.56E=01 5.056-02 1.006=0%
69 BA=140 5616 1,28E 01" 6,27€~07 5 1 3415E-01 - 1.95E=01 1.00E~04
70 LA=140 5715 1.6¢E 00 .775-ou S 1 Se40E~01 2.31E 00 1.00E-04 -
71 CE-144 5815 2.84E 02__2.82E-08 S 1 9.13E=02 3.P9E=02 1.00E-04
Tz PR-T43 5912 1.3€E 0} S.S06=07 5 1 3.14E-01 0.0 1.00E-04
73 PR-144_ 5913 1. 20£-02 6.6AE-04 5 ) 1,23E 00 3,10€=02 1,00E-04
TIETNP=239 9310 2.35E 00 dediEagsT 5 1 1.24E=01  2.08E 00 1<O00E=04
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JOINT PERCENTAGE EBEQUENCIES_QE_YIND.DIRECILION:AND_HINQ_ SPEEQ ...

~-CUB_DIEEERENI.SIABILLIIY CLASSES °

- - - v @

STAHILITY CLASS A
— .DELTA T<=2=1,9 0EGs C/100M

BROWNS FERRY NUCLEAR PLANT METEOROLOGICAL FACILITYe,

. JAN. 15 74 = DEC 31 75

- —— 4 e 8 — omr AS E my 3 e « o .- —"

202 A Gt § G @S P 20 e W

- v ram =

— mre o G —

*as see swms

SEne 4 s FewacEe Bl @B et W

s -

WIND, , Ce . —_— .-WIND SPEED (MPH) e - . . v— e e rer mas
“Tpiaeciion ‘Dafizlat 128224 3..5:5:..& 8282124 1;5’12;1 12.5-18.4 18.5-2828  2:24,8 I01AL
N ) 0.0 0.0 0,11 0-17 0,20 0.0‘ 0.0 0.0 0.52 )
NNE, 0,0 0.04 0013 .. ._..0.15 . .0s25 , .. 0,04 060.. . 060 . .. 068 . . e et —
NE 0.0 0.04 0.10 0,07 0,02 0.0 0.0 0.0 0.23
ENE 0,0 0.01 0.04 -0.02 Q0 ............0.0 000 h e 000 e 0,07 — mamom we —————
E 0.0 0.01 0,03 0.02 0,0 i 0.0 0.0 0.0 0.06
£SE 040 0,05, 0,19 Deld —0405, 0.0 0.0 0.0 — Q43
SE 0.0 0.26 1.35 0.38 0,10 . 0.0 0.0 0.0 2409
SSE 0.0 0,23 0.40 0.,09.__. 0,02 ~20.0 . 060 - . 040 ... Leld o o o . ————
S 0.01 0015 0050 0.12 0.02 00 0.0 . 0.0 O.BO .
SSW 0.0 0.02 0,07 060y .. _.0,01 0,0 ... _ . 0.0 . 0.0 Oell e - . e
SW 0.0 0.02 0.10 0.0} < 0,01 " 0.0 0.0 g.0 0e14
WGY 040 0,02 0,13 0.09 0,05 0.0, 0.0 0,0 029
v 0.0 0.01 0,06 0,06 0,04 , 0.0 0.01 0.0 0.18
WNW_ 0.0 0,02 0.06 __ . 0412 ... 0,18, _.__90.07 w000 L 060 .. .0448 ... .. e e
NW 0.0 0.0 0.02 - 0,12 . 04208 0,14 0.0} 0.0 0455
NNW 0.0 0.0 0,02 0,03 L0609 0,12, 0.0 0s0 0.26 —— et e e gy
- _SUBTOTIAL 0.01 2,88 Je1k 1.60 130 0.4l 0403 0.0 7.94
CALM 5 _ 0403, _ _. e e e = C - e e —n i e s .

S
— - B ST s ) B sttt @7 Pl s e S0 By S 8 e tw  semdamsan ¥ wews  Bad i -, ~ . “sem oo s

. . oma .
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Table 1.3 (Cg'lnucd)

e Snmen G MR M PO c— T P
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=UINT. BEBCENIAGE EREQUENCIES _OF_¥IND_DIRECIIQN AND_WIND_SBEEQ
~EUS_QIEEERENI_STABILIIY_CLASSES *

STABILITY CLASS B
. =le9< DELTA=T<=~},7 DEGs C/100H

BROWNS_FERRY NUCLEAR PLANT HMETEOROLOGICAL FACILITYe

_JAN._ 19 74 = DEC 31,.75 .. e e e
._WIND, . WIND, SPEED (HPH) - ——
QIRECIION Da6=1.% 1aS=3.2 JdaS=0.4 92827,4  L.5=12.& 12.5:18.4 1845-28.4 224,85 IolaL
N 0.0 0,03 -- 0015 0011 0.23 0.02 0.0 0'0 0.54
_NNE, 0.0 0,06, < 0,12 0.12 w016 0,01 _ 0.0 . 0.0 0.47
NE 0.0 0.03° 0,07 0.06 0,01 0,0 0.0 0.0 0.17
ENE 0.0 0,02 0,04 0,01 0.01_ 0:0 0.0 __ 0,0 0,08
3 0.0 0403 0.02 0,03 0.0 0.0 0.0 0.0 0.08
ESE 0,0 0.07 0,06 0,04 0.01 0.0 0.0 0,0 0.18
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3. 1.88(-10) = 1,88x107}°

TABLE 1.4 - 6/21/79
BROWNS FERRY NUCLEAR PLANT LAND SITE BOUNDARY DATA
‘ Elevated Elé&aced Ground Ground
Sector Distance (m) x/Q* p/Q? _x/Q _D/Q*_
N 1,550 1.88(-10)°  9.55(=10)  2.26(-6)  5.66(-9)
NNE 1,400 4.06(-11)  7.71(-10)  1.02(-6)  2.05(-9)
NE 1,370 3.51(~11) 5.72(-10)  7.93(-7) © 1.65(-9)
ENE 1,400 1.65(~11) 4.14(-10) 9.34(-7)  3.18(<9)
E 1,570 6.08(-11) 4.73(~10) 8.04(=7)  3.34(-9)
ESE 1,470 2.79(-11) 4.27(-10) 6.81(-=7)  3.39(-9)
SE 5,460 9.33(-9) 3.18(~10) 1.11(-7)  3.83(-10)
SSE 2,740 1.82(-9) 5.99(~10) 7.03(=7)  1.90(-9)
s 2,380 _;§,434-1o?; . 5.47(-10) 1.19(~6)  2.51(-9)
SSW 2,410 1.08(=9) 6.61(~10) 1.32(-6)  2.40(=9)
SW 2,160 4.93(-10)  5.60(-10) 8.50(=7)  1.45(-9)
WSW 3,120 1.87(-9) 3.16(-10) 4.90(=7)  6.11(-10)
W 2,350 5.23(-10)  2.82(-10) 8.83(-7)  1.37(-9)
W 3,120 2.66(-9)  4.36(-10)  6.16(-7)  1.38(-9)
NW 3,440 7.97(-9) 9.76(-10) 1.29(-6)  2.84(-9)
NNW 1,620 1.73(-10) 1.09(-9) 2.20(-6)  4.84(~9)
1. s/m?
2. m?




Xr-85a
Kr-85
Kx-87
Kxr-88
Kr-89
Xe-131a
Xe—i333
Xe-133
Xe-135a

Xe-135

Xe-137

Xe-138

- Ar-41

TABLE 1.5

. DOSE FACTORS FCR SUBMERSION IN NOBLE GASES

(94

2

prB} DFY
1.17(+3)%  1.21(+3)
1.61(+1)  1.69(+1)
5.92(+3) 6.05 (+3)
1.47 (+4) 1.50(+4)
" 1.66(+4) " 1.59(+4)
. 9.15(+1) ' 1.53¢42)
2.5162)  3.17(:2)
2.96 (42) 3.46(+2)
3.12(43) 3.30(+3)
1.81(+3) "N;.ssq(-x-s')
1.42(+3) 1.48(+3)
8.83(43) 9.00(+3)
8.84 (+3) 9.76 (+3)

——.
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DFs’? pr8?
1.46(+3) 3.86(+3)
1.34(+3)  3.83(#3)
9.73(+3)  2.01(¥4)
2.37(43) 5.72(+3)
1.0L(+4) 1.88(+4)
4.76(+2) 2.18(+3)
9.94 (+2) 2; 90 (+3)
3.06 (+2) 2.06(+3)
7.0162)  L45GH)
1.86 (+3) 4.86(+3)
1.22(+4) 2.50(+4)
4.13(43) 9.25(+3)

5.54 (+3) .

2.69(+3)

l. nrex/y per ¥Ci/ni,
2. wnrad/y per ucCi/m’.

3. 1.17(+3) = 1.17x103.




~

TABLE 106 N

STAZLE ELEMEXT TPANSFER DATA
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‘ ) va _‘F:.(co", hd .
Element Yez/Soil Xilk (d/1)
B 4,82 00 1.65-22
c g 1.25-22
M - 8.L2-02
P 2.55-02
Cr 2.23-¢3
43 2.58.22
Fe 1.22-62
Co 1.C2-03
A £.73-03
Cu 1.42-C
In 3.62-12
Fb 3.05-02
Sr 2.0:-02 .
Y 1.7E-C3
r 5.2E.32
AS 2.5£-03

. ¥o 7.5£-83 .
Tc 2.58-02
Ru 1.05-C5
Fh 1.08-C2
&3 5.02-02
e 1.CE-63
1 €.02-C3
Cs 1.28-C2
Ba £.08-08
Lla : 5.08-2
Ce 1.08-04
Pr . 5.08-C5
Ad 5.03-£5

" 1.88-02 5.62-03

2.5£-03 5.0E-95






%

TASLE 1.7

>

| ISTERNAL DOS. FACTCES — INFANT TEYROID

Inhalation (z=re=/2Ci)
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Ingestion (cre=/pCi)

Radioauciide
B-3

c-14

cx-51
Te-132
I-131

I-132

I-133

I-134

I-135

wen

-

§.62(-7)

3.79(-6)

£.11(-8)
1.99(~7)
1.06(-2)
1.21(-4)
2.54(~3)
3.28(-5)

,.6..' 92.("4)- .

3.08(-2)

YR SN

9.20(-9)
1.52(-5) °
1.39(-2)
1.58(-4)

" 3.31(-3)

5.35(-5)
6.49(-%)




.

Table 1.8 ~

EXTERNAL DOSE FACTORS FOR STANDING QN CONTAMINATED GROUND

Te-127
Te-127
Te-1254
Te-123
Te-1314
Te-131
Te-132
1-130
. . -1-131
- + 12132
1-133
1-133
1-135
Cs-134
Cs-136
Cs-132
Cs-133
Ba2-133
Ba-130
Ba-131
8a-142
. La-120
’ . La-122
. © Ce-141
Ce-143
. Ce-142
Pr.l143
Pr-144
Kd-1&?
w187
Kp-239

End

»

et

P

‘

>

0.0
0.0
2.50E-08
0.
2.20E-10
* 5.80E-09
1.10€-08
00
8.00E-09
7.00€E-09
.70E-08
0.0
3.70E-09
.50E-09
4.00E-09
0.0
6.40E-11
.20E-08

3

0.0
6.30E-10
3.5

]

b

u‘
)

.50€£-09
.S0E-08
5.60E-13
7.10€-09

“9.00E-09

2.20E-12
3.80£-09
_2.40E-11
~{.60E-09
§.70E-10
5.00£-09

- 5.50E-09

$.10E-09
1.90E-09
9.60E-10
2.70€-09
3.60E-09
4.50E-09
1.50E-09
1.80£-08
3.50E-11
1.!°E']2

.]oOOE']‘

7.70E-10
7.10E-10
8.40E-09
2.20E-09
1.70E-09
1.40£-08
2.80E-09
1.70E-08
3.70€-09
1.60€E-08
1,20€-08
1.205-03
1.50€£-08
4.20£-09
2.10E-08
2.40E-09
20]05'09
4'305-09
7.90€£-09
1.50E-08
1.50€-08
5.50€-10
2.20€-09
3.20€-10
0.0

2000["0
1.00£-09
3.10€-09
9.50C-10

Total Bod

-
»

(mrem/hr per pCl/mz)

w
e
e
2

.
.
.

0E-10
0E-09
0t-08

0E-09
0E-09
0E-08

.30E-09

-

hPoOLLONO

OO

3

.60E-09

.30E-N
.40E-08

0
0
2
0
2
6
1
0.
9
8.
2
0
4
1
4
0.0
9
1
0.0’
7

.7.20E-10

4.00£-09
1.80£-08
6.50E-13
8.30E-09
1.00E-08
2.60E-12
4.40E-09
&.70E-11
1.90E-09
7.80E-10
5.80€-09
6.40E-09
6.00E-09
2.20E-09
1.10€-09
3.00E-09
4.20E-09
§.10E-09
1.80£-09

", 2.10E-08

-

4.80E-1
1.30E-12

"1.10E-11

9.00E-10
8.40E-10
9.90£-09
2.60£-06
2.00E-09
1.70£-08
3.40E-09
2.00E-08
4.50E-09

1.90£-08 °

1.40€-08
1.40E-08
1.70£-08
4.90£-09
2.40¢E-08
2.70¢8-09
2.40E-09
4.90£-09
9.00£-09
1.70£-08
1.80E-08
6.20£-10
2.50€-09
3070:']0
o.o

2.30£-10
1.20£-09
J.60E-09
1.10F.00

860
m

«70E-G9 -
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2. Liquid Effluents

2.1 Concentration

2.1.1 REIS Requirement

* Specification 3.8.A.1 of the Radiological Effluent Technical'Specifi-

i cations (RETS) requires that the concentration of radioactive material

released at any time from the site to unrestricted areas (see Figure 2.1.)

~shall be lipited to the Maximum Permissible Concenctation (MPC, attached as

.Appendix I) specified in IOCFRib,'Appendix B, Table IXI, Column 2 for nuclides

other than dissolved or entrained noble gases. For dissolved or entrained
noble gases, the concentration shall be limited to- 2x10 ¢ uCi/ml, total

activity. To ensure compliance, the following approach will be used for

each release.-

v -
R ‘e - - -
o o TomY . . " "
- L P ) . “

2.1.2 Prerelease Analysis

Prior to release a grab samplerwilg be analyzed for the concentration

.

of each radionuclide. - )

-
Al

c=\ ¢ " ' N (2.1)

P

where: - i=1
C = total concentration in the liquid effluent, uCi/mi.

Ci = concentration of radionuclide i, uCi/ml. ’
3.1.3 MPC-Sum of the Ratios .

The sum of the ratios (Rj) for the release will be calculated by che,

L]

following relationship.

c, Cy c, c, i2 2
R - + . + * o . + A— L]
H?CA MPCB MPCi MPCn
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. 4 .

ci = undiluted effluent concentration of radionuclide i;“as

- " determined in Section 2.1.2, uCi/ml.

HPCi -‘the MPC of radionuclide 1J‘p§i/m}-

R » the sum of the ratios for the releas;.
For prerelease and pos;—r;lease analys%s each Ci is first assumed ) - .
| to be unknown and the MPC is then 1x10~ ’ uCi/ml for each radionuclide i. If the
R calculated is too large for equatibn“2.3 then the appébpria:e MPCi will
4 There is one liquid release point inté the discharge.
canal by one of 3 possible modes. .

be used for each C

.

~—————. open =~ 3 pumps @ 200,060 gpw/pump ==--==-f
Radwaste

X helper — 3 pumps @ 150,000 gpm/pump —--—>—Discharge
' - l - conduit
——eme—— closed - 50,000 gpm _—

The following relationship will assure concentrations are within allowable

linits.
£(R-1) < F - . (2.3) :
wherez .
‘ f= tﬁq radwaste flow rate (gallons/minute) before dilution.
| .
‘ -
| R = the sum of the ratios of the release as determined by
‘ —
' Equation 2.2. *

. F = minimum dilution flow rate for prerelease’ analysis.

2.2 1Instruzent Setpoints

2.2.1 Setpoint Determination

.......
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The respective alarm/trip setpoints at each release point will be

get such that Equation 2.3 is satisfied. The methodology describing the

setpoint determination is coatained in Technical Instruction 45.

2.2.2 Post-Release Analvsis

A post-release analysis will be done using actual release data to -

ensure that the limits specified iz Sectjoan 2.1.1 were not exceeded.

A cocposite list of concentra:ions (C ), by isotope, will be used with

he actual liquid radwvaste (f) and dilution (F) flow rates (or volu:es)

) during the release. The data will be substituted into Equation 2.3 to

demonstrate cocpliance vith ‘the licits in Sectxon 2. l 1. This datd and

._‘_,.’ - -

-

setpoints will be recorded in audxtable records by plant personnel.
2.3 Dose -

2.3.1 RETIS Recuirezent

Specification 3.8.A.2 of the Radiological Effluent Technical Specifi-
cation (R=TS) requzres that the dose or dose commitzent to an individual
from radiocactive na;erials in 11quid effluents released to unrestricted

areas froa each . reactor (see Figure 2.1) shall be limited:

8. During any calendar quarter to < 1.5 crez= to the total body and to < 5

° mrem to any organ, and

b. 'During any calendar year to <3 mrea to the total body and to < 10
ﬁren to any org;n. - ) " -

To ensdte coz=pliance, cusulative dose calculations will be perforzmed at

least once per nmonth according to the following methodology.
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5.3.2 Monthly Analysis

Prfhcipal radionuclides will be used to comservatively estimate the

monthly contribution to the cumulative dose. If the projecied dose exceeds ’

the above limits, the methodology in Section 2.3.2 will be implemented.
The following radionuclides contribute at least 98 perceht of the

total estimated dose based on four years of operational source terms.

Percent of Fish Dose Percent of Ingestion Dose

Total Body GI Tract - Total Body Thyroid

B3 - . - 8.5 1.0
Na-24 T - _ - 2.5 .3
Co-60 - 5 1.8 .2
Z0-65 | , <5.00 3.9 C 3 4
5r-90 g TS T 3.8
No-95 ¢ - R R - o
I-131 S S 1.2 . 81.1
I-133 - - .- . 5.9
Cs-134 40,4 ' 8.3 '20.7 _ 2.4
o136 2.4 3.3 1.7 a2
cs-137 . _51.0. .5 26,1 . _3.1

99,7 98,0 98.4 98.4

A conservative calculation of the monthly dose will be done according to

;he following proceégre. First, the monthly opérating report containing the
release data will be obtained and .the activities released of each of the
abo;e 11 radionuciides will be noté&. This information will then be uséd in

. tﬁe égllowing calculations.

2.3.2.1 Water Ingestion

The dose to an individual from'ingestion of water is described by the

following equation.
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(DCF),, x I, tem . @an

- ij

uh;rg:
PJ = dose for the jth organ from 11 radionuclides, rem.
J = the oréan'of interest (thyroid or total body). .
95 = conservative correction factor, considering only 1l radio-

nuclides.

DCFij = adult ingestion dose commitment factor for the jth organ
.. from the ith radionuclide rem/uCi, see attached Table 2.1.

h radionuclide, .uCi.

Ii = monthly activity ingested of the it

1

I

. where:

365 = days per year

is described by .
“365 Ai v-

W TIzva (2.12)

. Ai = activity released of ith radionuclide during the month,

‘ucL. - .
V = average rate of water consumption (730 ml/d ICRP 23, p. 358)
: ) 12 = months per year ‘ ’

VU = total cooling tower blowdown during releases, ml.
d = ninimum diffuser pipe dilution (5)

The dose equation then becomes

11 . .
3 ‘ A
Dj - 4.6310 (DCF)ij x Ai mrem . (2.13)
i=]1
2.3.2.2 Fish Ingestion
. : The dose to an individual from the consumption of fish may be described,

by Equation 2.11 where i is described by

3
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o I, L S S ‘ ' C(2.14)
. . vd °*
where: ' )
A1 = activity released of 1th radionuclide during the ronth,
" ouct T .
- . th uci/e=
B% fish concentration factor of { rgdi?nuclide EEE?;i: see
. attached Table 2.1. T .
¥ = amount of fish eaten monthly (1.9;103 ga) n .
. U = total cooling tower blowdown during releases, nl.
8 ="minirun diffuser pipe-dilution (5)
The dose equation then becozes »
11 N
4x10° ,
Dg = > Ay x Bi x DCFi mren L fZ.lS)

b
-

If these calculated :oncé%y doses -exceed linits -specified in Section 2.3.1,
then a more accurate and cozplete calculation will be doae as described ia

‘ Section 2.3.3. An annual che‘ck will be‘ made to ensure that the roathly
dose estimates account for at leasé 95 percent of the dose.calculated by
the cethod described in Section 2.3.3.. If less than 95 percent of the

dose has been estizated, a new list of principal isotopes will be prepared.

2.3.3 Annual Aaalvsis

‘ A complete analysis utilizing the total source release will be donme
| ‘

i at least annually (zonthly if necessary). This amalysis will replace
‘ * [ * *

previous estizmates calculated in Section 2.3.2 and consists of the °

-
> veead ¥ .,
, -

following approach. The dose to ché jth orgaﬁ from n rakibnuélides;'Dj;

is described by
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) Pj = Dij’ rem ‘ ‘ - (2.16)
=1 - -
m L
- (ncp)ijxri,'rem ‘ : T (2.17)
, 1=1
. where:
: » th . th 1 )
-Dij = dose to the j ~ organ from the i radionuclide, rem.

: J = the organ of interest (bone, GI téact, thyroid, and total

body). °

(DCF)ij = adult ingestion dose commitment factor for the jth brgan

from the it§ radionuélide, rem/uCi, see attached Table 2.1.

o R AN S A A - -
I - s

Ii for water ingestion is described by

A Vn ' ' ’
Ii = aTar uCit .- . (2.18)
ané for fish ingestion Ii is described by
"Ii-?fi—‘-]ii—;— ,uee o S @a)
where: v |
‘Ai = activity released of jth radionuclide during the release

period, uci.
V = average rate of water consumption (730 ml/d).
n = number of days during the release period (d). -
U = cooling tower blowdowm during the release period, ml.

B, = fish concentration factor of the ith radionuclide, uei/em
i : ucCi/ml
M = amount of fish eaten monthly (1.9x10° gm). |

d = minimum diffuser pipe dilution (5).

¢
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‘ 2.4 Operability of Liquid Radwaste Equipment
‘\) s

Specification 3.8.A.5 of the Radiological Effluent Technical Specifi-

cacio;s requires Ehac the liquid.radwaste system shall be used to reduce
the radiocactive materials in liquid wastes priog to their discharge when
the projected dose per unit due to liquid efflient releases to unrestricted areas
(see Figure 2.1. ) when average& over 31 days wouid exceed 0.06 mrem to
" T the total body or 0.21 mrem to any organ. The fo}lowing methodology will
be implemented to assure compliance.

2.4.1 Release Limit

The liquid radwaste operability limit is an activity release limit

based upon four years of operational.releases excluding tritium. The

curie limit is dependent upon the future operational mix being similar to

P A W
. .

past operational mix. “The most restrictive pathway is to the GI tract by

El

‘ ingestion of fish. The individual dose from the operational source terms
was calculated to be .0.4 mrem/z.no.' This dose is a factor of 5 below the
operability linmit of 0.21 mrem'to any organ. The total activity released
excluding tritium is 0.10 curies. The allowable release without exceeding<
0.2) mren/wo isS5 times 0.1 curies, or 0.50 curies/mo exciuding tritium.

. Alimit = 0,50 Ci/mo{: excluding tritium . ‘

The value of 0.50 Ci/mo- will corregpond to the limits specified in Section‘

2.4 1f the mixture of isotopes is similar to the historical mixture.

«




. TABLE 2,1 :
DOSE_CALCULATION DATA

HUMAN_ QUSE COMNMITMENT TACTNRS (REM/ZUCI)

DIULOG

nycLIng  raplnec, BLOLNSICAL EFFECHVE FISH
. MELF=LTFE  MALFSLIFC. WALF/UIFE CANCERTRAYION FACT nan-ET}E‘*
(0AYS) (VAYS) (DAYS) RUNE Gl TRACT _ THYROID__ TCTAL OUDY  STAULE_ RAUTOLO, _ (DaYS)
__H=3 .. 6,44 C) 1,008 _01__ 9,906 _00__ 94776=05__ 9,77€~05__ 9,77€-05__ %,77€<05__ 1,006 00 _ 1,N0E 00 0,0
c-14 2.07t o 1,006701 1.00€701 29456 ~03"  5,70{ =04  5,700=04"  5,706604" 4,5%E 03 ™ 4,9%5E°03~"0,0"
_NA=2&  6.3)Fec) 1008 0V 5,70E=01__ 1,73E~03___5,32r=02___1,7)DE-03 __ 3,73€.03__ 1,008 02 1,00€ _02__ 0,0
P=32 . 1.6JdF C1 2.87C N2 LeddET 01T 1edvts0dil™ 1, 2«( “01 1,4 1E-03 |, 1410200 1 00ETUY 1 V00605 0,0
_ K=4D-  &,OCF 1} S.U0E_V1__ S5,UUE 0} 3,45E~02__ 0,0 3 65£-02__ 3,45E-02__ 2,5UE 03 2,%€E 0) 0,0
Teras1 2ttt R 63166702 2,66E701 T 2321E~06" 1.716=037 3,39E-00 a;zxe;Ob‘“‘z;oue'oz 2,0067027 0,07 .
__kN=54 3.036_C2 1,70 _0)___1,61E _Ol___ B,W3E~04__ 2,436-02__ U,83E-04__ 8,03E-04___4,00FE 02___ 4,006 02 _ 0,0 ’
BH~5b 1,071<CY 1 710E 701 1,05E<01"  2,04E=05" 4,60E=03  2,048-05  2.C4€205" 4,00t 02" 4, noe"oz 0,0
FE-55 9,52%F 02 8,006 02 quggc_pg___},oxcfoq___l.13q391___g 14€-06.  2,746-C4_- 1,00€ 02 - 1,N0E 0,0
FE-59 4,50t 01 G 0DE 027 &edic 017 3,32E-03 s.bat-uz 3;u1L~uJ“‘J)u1tEo3“'I o0vE~ a2 1. dot oz 0,0
_L€0-5¢ 7.136_¢C1 9,906_00___ 8,3E_00__"1,69E-03___3,29€-02___ 1,098-03__1,69(-03__ 5,006 01 __ 2,78E 0l 1,00 02
Cu-69 1.52F°C3 94308 00 9.,49ET00 T G, T3E~03" | u 50&-42. 4, 136-03" 4,73L:037 5,00E70Y 6.755‘61 1,0067027
H1=5S 1,071 «C1 b,07E_02__ 1507E=01__ 5,ME<04___ 3,16L-03 3,272-05 1 3,27F-05  1.00E 02  1.99€ 02 0,0
-85 S 3 TS e 33E 02 1'9«6'02 3701€~037 1 402E~u27 1, 13E-037 T, 1363037 2,00E 03 1442€ 031,006 02
1t-491 $.75F=C1 9,33 U2 5,75E=01  13155E-04__ 2,9)E~ ~03% 3 64E~05 ° 3,043 :05 -2,00€ 03 1,14€ o1, 1,COE 02
-6 3,90E-02 9,.33E U2  3,966<02  1.N3IE~05  9,97E=04 1 37é-66  1,378:06 2,006 03 1, vze-ox 1,60 02
gr-23 1.09¢-C1 8,UNE 00 9,RARE<02  3,55E€~05_ 1,30€~03 : 3,55€-05__ 3,55€:05 4.20E 02 4.20E 02 0.0 .
BR-L6 2.21E-C2 B.OUE 00  2.20E2027 6,04E<05 4 ,53E<03 " ¢ cée-ds"’a'oqs’os"'k;zoe'oz“'z.205‘02 0,0
_AR-05 2,06€0:C) 8,00 00 2,06E-03 5.175 07, 7.24E-05 1 5_;75-07 5,17€;07  4,20E 02 4,20€ 02 0,0
TRAa-a3n T.79C-C2 1,006 00 7,1926<62 .0,0 FehOE=05"T 0,0 ¢.0 f.00E700" 1,00E700" .0,0
KR-851 1,335-C1 1,00 00 _ ),55€-01 030 3,30E-03 0,0 c,C 1,006 00 _ 1,00€ 00 __ 0,0
KR-bS 3,730 €) 1,00E 00 1.00E 00 0,0 2 b3ER02 0,0 C.C 1,006 00 1,006 00 0,0
RB-EB 1,26E=C2 4,506 01 1,24€-02 _ 3,34E-05 q.aoe-ua - 3,34¢-05_ 3,34€-05 2,00E 03 2,00E 03 0,0
TRB-47 1,070=E2 4,508 01 1,07E3027 28605 L1i70E=03 2,606~ 05"‘2'865'65‘“’22006'03 2,00670370,60
SR-89 5.21€ ¢} 1,3C€_04__ 5.259€ 01 1,39E-01_ 1,04E-0) .. 9,22£-03 $,22E-03 _ 3,00E 01 _ 1,04E 01 _ 1,00€ 02
“3:793 1.91€ € 1.30E 0&  5,06F 03 14176701 3,58E-02 1 168700 1,766700  3,00E701 2,976701" 1,008 02
SH-91 " 4,03E=C) 1,306 04 4,03€z01  1,726-03  2,006E-02 (J2€-04  1,92€3C4 . 3_QQE oy 1,206-01 1,00€ 02
SR~Y2 1elJL-CY 1,30 04 1.135201 9.175 04 1,356<03F 0 o UYESDS c.u9e=05 3;Qu€'6{““3:Jafréz"‘itcos‘bZ“
SR=93 5,50t-C3 1,30F_04__ 5,50E«03__ 633YE-05 _ 1,09€-0) ' Q.90£_Ob__.§.OOE;Ob___?.OOE 01 1,67€-03 1,00€ Q2
¥-499 2,015 G LonOE 04 2.07E76G07 9VGLE-06  1,425E=01"  3,57€-07" 2,57€6:07" 2,50E701" 2,90E 01 o.o
Y911 -3,470=-52 1o ADE_06__ 3,470202_ 24126400___ 5,00F~04__ 1,728=07__ 1,720:09__ 2,50€ 0] __ 2,50E 01 __ 0,0
¥=91 5.0BZETCLT 1.,00E7 047 5.00E 017 L437E=04 1210f~0[“'3 b6f~96" 3.60LzC6™ 2,50E Ol 2,50E°0LT0,0
Y-22 1,470<C1 1,406 04  1.47E:01 e_ave =07 1,27€-02  2,67E-00 _ 2,47fz08 . 2,50E 01  2,90E 01 0,0
Y-53 4,29tCl 1./0E 04 4,29€200 JDIECD6 3BTE=0Z 5,51E=00 5,51t 2,50k 01 2,50€ 0t 0,0
__12-5% 6.55C C1 4,50 02 5,726 ol 2.545_05 4,20€~02 o_;ac_oo___é.aae;oq 3,33E_00_ 3,336 00__ 0,0 _ ..,
TT1R-97 7,05EeT1 7 S0ET02 . 1.0765007  1464ER06™  4,79t=00" 1,55E=07" 1,5502077 3,33E700" 3,3)E"00— 0,0 N w
HNE-951 ‘3,75 €O 7,607 02 3,73t 00  5,30E-07  3,55F~02  2,4Ut-07 2,00663;07. °3,0U€E 04 3,00 04 0,0 D%
TTngI9sT 3,576 ¢l 77355‘b2""3'33£'ﬁr STI2E-06 3,01E~027 1,0 3E=06 " 15013C-66" 3,00E704 " 3,00E 04“‘0.013**37
12-97 5,00F=C2 7,096 02 5,000:02.  4.90€-02__ 2,10£-03  4,060€-09  4,60%-C9 3,006 04 3,00 04 __ 0,0 ©HN
r0-77 2.1vt CU 9, JNE 00 1.778 00 dealEZ04 5,93U=02 u,nic-0n  EB.alke0n 1,006 9T 1,006 01" 0,0
_TC-9m _ 2,52E-C) _1,006_00__ 2.01E-01_ 2,44E<0T__ 6,09L~G4 __ 9,378-0h__ §,37E-06_ 1,506 01 1,59 0l 0,0
YL T R YT 1L A0RTa0 T 1VO0ET00T 13 2T7€-04T 1 905 5,0685057 5,€0CF05T 1LSUETOUTT 1506701 0,9
Tc-101 9,93 C) 1,99 00 9,03E«0)_ _ 2,57€-07  7,99L-04 3 hOE=06_ 3,60Fs06  1,50E 01 1,50E 01 C,0
~Ry-103 3.9ai'c1 7,367 00 B 16E 09 AT It Pt SESTERY wma JIUE-05T  1,98E2057  1,0UET91" 1,906 01T 0,0
__Rus106 __ 3,60E C2 7.39¢ 00 7,16 00___ 2,nCE-N3  2,67(~01 3 50t=04 J_ggg:oa 1,006 0y "1,00E 01 - 0,0
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TABLE 2.1‘0NT1N’UED)

s -
»

NuCLINE _RADIOLC, BINLNGICAL EFFECTIVE  HUMAM DOSE COMHMITHENT FACTORS (REM/UCTH) FISH plOLOG,
JIALY-LIFE  HALFSLIFD  UMALF/LIFL E T ContENTRATION FACT, MALF-Lle"
¢ (0AYS) toavys) (0AYS) BUNE Gl TRACT  THYRULO _ TOTAL BLOY _ STABLE RADIOLO, _ tDAYS)

TRHTOIIT 3G EELe™ gvioeo0 3, 94C502 Tvo7E=07r V2 =044 ,vuE-08 —4‘.9')5 -C8~ 1,00€E 0L “1,00€ O0L"" 0,0 ———

_Lollon  2.53€ €2 5.00¢ 00  4,90E 00  1,33E-04  9,27£-02  B,70E-05 B,73€v05 2,006 00 2,00 00 0,0

TET25"  5.u0t Cl 10998701 1L IVET0LlT 20526503 2725802 8‘15& 04 4,556204”  4,0VET02" 4,006702 0,0

_YEL2TH___ 1,07€_C2 1.90E_O1__ 1.32E Ol__ B491E=-03__  1,56E=02  2,37€-03__ 1,12E-03 4,00E 02 4,906 02 0,0

TTE-127T 3V92ESClTT 1, 506701 T 3,020001 T I3ET0ATTT6, T8F RGN 36ER05 T2 AAES05 4 00ET02 %, 00670200

_Tei2un___ 3,41E 01 1250E_0}_ 1 05£ ol__ _1jl4E~02_ 4,965-02 3, V6E~0)  1,84€:03  4,00F 02 __4.N0E 02.__ 0.0

1129 u.l?L-Lz 1,998 01 n.?afguc 3¢00R265T " Te776-03 2, 132L-05  1.31E506 4,0Ut 92 74,00t 027 0,V

_TEINM __ 1.2%E ¢O 1o50E_0L 1,15k 00 74196=04__ 3,61£-02__ 6,17C~04__ 4,89C<04__ 4,00E _02__ 4,DOE 02__ 0,0

T1e-ndt 1,740502 190700 1.72E5027 {,8%€-05"  1,79e<037 1, 61EZ05 T ELiatiCs 4,00E702 4.005 02— 0,0

TE-122 3,24t 6O 1,90 _01  2,006E 00 2,4%F=03__ 2,21€-02  1,mLE-N3 _ 1,50FzC3__ 4,00E 02 4,006 02 0,0 ° -

“Te-134 Z.228=C2 1.505 0T 2,91E2027 2 I0E=035" 8,93£~U5 2,U0ES05™ "1757L:C57 4,00€7027 4,0067027C,0 —
[-129  b6,21E €9 1,30 02 1,3hE 02 _ 3,10€-03 0,0 9_bl[ 00 1,24€:02 _5,0UE O1 5,03E 01 1,00E 00
1-131 B.2% CO 1.38C 02  7.,061E 00  4,00E~03  4,Ah4te02, 2,01E 00 3,52FzC3 5,00E OL 4,456 01 1,00t 0D

12132 9462802 1,30k 02 2,41€:02 1.97[ =04 ___ 4,25C0~03__7,91E-02___1,57€z04__ 5,006 O1__ 4,30€ 00__ 1,00€ 00
1-133 ~biabt s ¢l 1.302°02° B, 61F-01 T 143662037 3,7UE-02, 4, V09EZ01 7 916504 5,00€ ‘0" 2, V29¢" ‘017 1,0087007

__1=11%4 J.ulE=r2 10346_02___ 3,61E02__ 7000E05__ 3y 405-03* 2,94€202___7(47E505___S5,0VE_01 __ 1,74€E_00 _ 1,00€_00__
1-135  2,7uf-n) 1,304 02 2.71&-01 .lut -0/ !.17t-uz x a?L o1 . 3,90C:0% ? oog 01 1.095 oL~ 1,00E700

b1} w2bh LY 2008 _00___6,236501___0i0 R145E=07 0 " C..0 QUE_0n___1,00E_00 0.0

'igf?ss“'f 2Tt oo’""‘{.ous o0 U,41E501" ¢,0 2. 5002 0.0 - 1,008 00 1,606 00 0,0

_XE1I5N 1.08L-02 J:00E_00__1,07€502_ 050 ,3,29€-04 ! o o c_o 1,006 00__ 1,00€E_00__ 0,0 —

. KE=135 3. 43061 1,006 00 2,776-01" a 0 T, 006562 0,0 L0 1,006°00 1,006700" 0,0 -

L85=126____T,47E C2 To00E.OL 0 40C 0L ___544%E=02___ 74076202 1,20E=01 __1420€uQl ___ 2,006 03___2,00E 03___1;006_00

€S=-1135 1,10 ¢ 1,196 02 1JI5C 02 1 Yhk=02" 040 T, 00E<03 u.oae:oa z.ouE 0) 2,00€ 03 1,006 00

9=l Vg dte)  1,00E_ 0l ) 1860V __5,N0E=0)  0776-0p . 2 01t~07___g,p;g:cz 2,00E_03__ 1,04€ 0) __1,00€_00

€5-137 1o1%E€ C4 7.00 01 b 96E 01 I.dlE—oz GhOER0 1,2ME-02 142005027 2,008 0) z.ooE 03 1,00t 00

0S5=130___2,240C2 7.uog_o1_,_z,zﬁttoz~_~0 VE~Qh___2,01E=0) . 5, /17E<QY___5,72E005___2,00€ 0)___4,d0E_O} ___1,00E_QO

PA=1227  Selu0-C2 0,906 01 5,7%Ev02  1,09E=04  34Cr03  3,07C~06  3,C7€+06 4,006 00 4,706 00 0,0 .

_PASIA0 _Je?Hi_CY ba50F Ot ),07L 0l 14n1k=02___06,03(-02 1,2\1701___1.215-91 4 00E 00__ 4,90€_00__ 0,0

La=140 1.0k €O 5,006 027 1.07L7007 1,30E=06" U, J5l'ﬁl . A 09L=0T TT3,C96507 24 50E ot 2, >oe 01T v,

SLAslal _1a03belt  S,00E. 01 1 h26x0) 3 ,0EC0] 94000203 __2,000-00___2,CIFsC0___ 2,506 0\ __ 2,%0€_0{__ 0,0 :

CE-lal Je25C C1 5,030 02 3,016 0] 9,326«06  3,750~02 " 7,126-00 7,720407 2.50& ot 2,%¢ o1 0,0

LE=14) . 30F_CO S b3C_02 ;,1n+ 0n___ 5 5IE~06___5,001-02 3.>aa-ou 1,500208___2,50E 01___2,%0€_01__"0,0

TCE~lnk 2194k C2 5,036 02 1, 0987027 4,90Le04" 1.u7c 027 2,06L=05" 2,6nE3CH 2,50E7017  2,%0€701 0,0

_PR=14d____1s30F G} 7,hQﬁuoz__~1,}QQ_O!___"_?JC.Ob 5,09€=02__ 4,69(-07___64,606507___2,50C_01__ 2506 01__ 0,0

PR=144 1,2CEo02 7.506 02 1,206002  3,04E-~-08" 1, V09~ U3 1,%4£<07 1, V546709 TT2,50E701T 2, boe ot~ 0,0

1192141 LIl C1L B ACE02 1 0PE. 00 6, d1E=04___ 5,000200 400607 ____4,35€6300 . 2.>OE_Ol 24206 01 ___0,0

PH-14T 9451t C2 G,50E 02 I, B9k 02 7,60E-05  1,33(~02  2,UvF-00  2,AYEsCO «50E 01, 24506 Ot 0,0 Om'"

PH-J4T ___ 2,21F CO o,ﬁoe“oz 2,20€_00_ 1,54&,99 A BOL=02 B, 07E-00_ e 1076308 z SOE_01___2,%0€_01. 0,0~ "

TPH1s1 T L.tk CO b beE 02 L IEETO0 b TAESDT B A 1ER02 T B UIC-0 S 91608 2.,50E 0V 2,506 01 0,0 =TT

_SI=151__  3419F_C& LaSHE_02___0,43E 02 b 026-05___ f..'slc~os ) 2066=00 Q.Sbt-.-Cb__Z SOE_O\__ 2,506_01___0,0 Jo 1

SH=153 1,95¢ U 6.56€ 02 1.74E 00 x.o5a <0b - 3,50E-02" &,660-00  &,60ks08  2,50E 01 2,%0E 01° .0,0 =

_SH=19%6 3:92FuC] 6:56F_02 _ 3,926-01__4,0n3E~07 _ 5,84€~03 5,336-08 _ 5,33f=08__ 2,50E 01 2,%50€ 0l - 0,0

fU~155 6.018 C2 6,35¢ 02 3, 24E 02 5,15E=05 l.J‘zE 02 3,356-06 3,3%;06 2,50 01 2,50€ 0} 0,0

_Eu=156____1.1954E C) b.)bﬁ_oz___).SOE_Ol 1,310-05___1,02E=01___1,b56-00___1,65€-06__ 2,50€_01__ 2,30f_0l_ -0,0
W=157  9.20L~Cl 1.,00Et 00  4,99Ex01 a.zoe~os z.b«F 02~ .2,10€-05  2,70€:05 l.zoE 03 1,206 03 0,0

_NP=232 ___2,35€ 00 3.00E 0424356 00 ;,45&-00 3,10E-02 ( I4E-Q0___7,74E508 1,00E O 1,006 01 0,0 __
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Radfological Eavironz=ental Monitorine

- -

Monitoring Procraa

An enviroazental radiological.czonitoring prograa shall be conducted

.
Yacxewer wwse - mm o REeE  E e ¥ - ek e SR S R SRR »omm

:
3

\as described in Tables 3.1-1, _ 3.1—2 and 3.I-3, and in Figures
3.1—1 3 1-2, 3.1-3, aad 3.1-4 . . . . Results of this

progra: shall ‘be reported in accordance h;:h Technical Specificatioas

A . £ W AR E « 2§ e ah

671dand672c. ! : : -

The a::osphe:ic environzental radiological monitoring proéraa shall
consist of 11 =ogitoring staticns froa which sasples of 2ir pactic-

« 'a

ulates, atzospheric radioicdine,” raiawater, and heavy particle fallout

. -
R . -
e L]

shall be collected. -~ "~

The rerrestrial conitoring prograz shall coasist of the collection of

milk, soil, ground water, drinkinz water, and food crops. In addx:io1,

direct ga=—ma radiatioa levels will be ceasured in the viclnxty of che

plant.
. . Q

The reservoir sac pling progran shall coasist of the collection of

samples of surface water, sedizent, and fish.

Deviations are permitted froa the required sa=pling schedule if

;peciaeas are uno£tainable due to hazardous conditions, sazple unavail-
ability, or to malfunction of saz=pling egquipzent. If the lgccer, avery
effort shall be =ade to cozplete corrective éﬁtion prior to the end of

the next sa=pling period. :
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Detection Cavabilities .

listed in Table 3.2-1 are achieved.

Analytical :echnigues;shall be such that the detection capaﬁilitigs

.
e - . .
pprap aweiy S - - R Ps




Exposure Pathway
and/or Sample

AIRBORNE

Particulates

Radioiodine

Fallout

.. Rainwater

Soil

ENVTIRONMENTAL RADIOLOGICAL MONITORING

*
Sample Locationa

Sampling and
Collection Frequency

4 samples from locations
different sectors) at or

(in

near the site boundary (LM l,

2, 3, &5)

1 sample from the residen

having the highest X/Q (LM-4)

4 samples from communitie
approximately 10 miles

distant from the plant (PM 1-4)

2 samples from control.
locations greater than’ 10
miles from the plant (RM

Samples from same locatio
as air particulates

Samples from same locatio
as air particulates

Samples from same locatio
as air particulates

Samples from same locatio
as air particulates

ce Continuous samiler operation
with sample collection weekly

L
8

. K
A ¥ PO

1&2)

ns Continuous sampler operation
with filter collection weekly

ns Heavy particle fallout
collected continuously on
gummed acetate paper with
paper collection monthly

ns Rainwater collected con-
.. tinuously with composite
sample analyzed monthly

ns Once per 3 years

*Sample locations are shown %n Figures 3.1-1, 3.1-2, 3.1-3, and 3.1-4.

e

Type of Frequency
of Analysis

Gross beta following filter change
composite (by location) monthly

for gamma scan. Composite quarterly
for °%sr, %%r. If any fircer
indicates a gross beta concentration
1.0 pCi/m® greater than the average
of the control stations, a gamma
scan will be performed on the filter

131y weekly

Gross beta.monthly

. Gamma scan, monthly

Gamma scan, °98r, 905y
once each 3 years -

6L/12/9 -
Ly 11 ag
¢9 °%eq




Exposure Pathway

and/or Sample

DIRECT .

WATERBORNE

Surface
(Figure 3.1-4)

Ground
(Figure 3.1-3)

Drinking
(Table..3.1-3)
" (Figure 3.144)

[P

»

. *
Sample Locations

2 or more dosimeters placed
at the air particulate
sampling stations located
greater than 5 miles from
the plant (PM 1-4 and RM 1
& 2)

2 or more dosimeters placed
at’' 8 locations (in different
sectors) at or near the site
boundary (Figure 3.1-2)

i

TRM 305.0
TRM 293.5
TRM 285,2

1 sample adjacent to plant

1 sample from ground water
source upgradicnt

1 sample at the firat

potable surface water supply

downstream from the plant
(TRM 282.06)

1)

TABLE 3.1-1 (Continued)

Sampling and
Collection Frequeney

Quarterly

- WW"
.

.1
3

Collected by adcbmatic
sequential-type sampler

_with composite sample

taken monthly

Collected by automatic
aequential-type sumpler
with composite samplo
taken monthly ¢

Monthly grab samplae

Collcected by automatic
scquential~type sampler
with composite sample
taken monthly

*Sample locations are shown ip Figures 3.1-1, 3.1-2, 3.1-3, and 3.1-4,

Type and Frequency
of Analysis

Gamma dose quarterly

Gamma scan monthly
Compoiste for tritium,
89sr and %%Sr quartorly

Gamma scan monthly.
Composite quarterly for
tritium, )

. Cummn scan monthly,
Composite quarterly for tritium:

Cross ‘beta and gamma scan
monthly. Composite quarteily_
for %%sr, %%Sr, and tritium.

6L/12/9
Ly IX dd
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Exposurc Pathway
and/or Sample

. Sedinment
(Figure 3.1=4) -

INGESTILON

Milk
(Figure 3.1-3)

*
Sample Locations

1l sample at the next 2
downstrcam potable surface
water supplies (greater than
10 miles downstream) (TRM's
274.9 and 254.3)

1 sample at a control
location (TRM 306.0)

TRM 307.5
TRM 393.7
TRM 288.8
TRM 278.0

1 sample from milk
producing animais in each
of 1-3 arcas-indicated by
the cow census where doses
arc calculated to be
highest. 1If gamples are
not available from an arca,
doses to that arca will be
estimated by projecting the
doses from concentrations

‘detected in milk from other
scctors or by sampling vegeta-

tion where milk is not avail~
able .

TABLE 3.1-1 (Continued)

Sampling and
Collection Frequency

Monthly grab sample

Monthly grab sample

Semiannually

3
0
1
H
3

]
!

Semimonthly when animals
arae on pasture.’ Monthly
when animals are’off
pasture.

1 samplec from a contyxol location.

#Sample locations are shown in Figures 3.1-1, 3.1-2, 3.1-3, and 3.1-4,

|

Type and Frequency
) of Annlysis

Gross beta and gamma scan monthly.
Composite guarterly for tritium,
895y, and *'sr,

Gamma scan, °°Sr, and °%Sr analyscs
semiannually )

131y analysis scmimonthly or monthly
on collection, Gumma scan, °%Sr,

and ?%Sr monthly.

6L/12/9
Ly 1T a4
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Exposure Pathway -

and/or Sample

Fish

Food Products

#

#Sample locations are shown in Figures 3.1-1, 3,1-2, 3.1-3, and 3.1-4.

1 sample each of a commercial
and a game species in

. Guntersville Reservoir above

the plant

1 sample cach of a commercial

and a game spucics in Wheeler

Regervoir ncar the plant

1 gample cach of a commercial
and a game specics in Wilson
Reservoir below thé plant

1 sample each of principal
food products grown at
private gardens und/or farms
in the immediate vicinity of
the plant: Selection of.
locations to be based on the
luand use census.

1 sample cach of the same
good products grown at
control locations.

»

»

TABLE 3.1-1 (Continued)

Semiannually

-t

Annually, at time of harvest.
The types of foods available
for sampling will vary.
Following is a list of typical

~ foods which may-be available:

cabbage and/or lettuce, corn,
green beans, potatoes, and
tomntoces: T

a

Gamma scan scmiannually.

Gamma scan on edible portioh




P



1M-1
1242

ILM-3

M4

1M-5
Pi-1
PH-2
P¥-3

PM-4

RM¢-1

R¥-2
Fam
Farm
Farm
Farm
Farm
Farm
Farm
Farn

Fara

TABLE 3.1-2
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ATYMOSPEERIC AND TZRRESTRIAL MONITORING STATION LOCATIONS

BROWNS FERRY NUCLEAR PLANT

BF

BF

BF

BF

BF

BF (Rogersville, AL)
BF (Athens, AL)

BF (Decatur/Trinity, AL)

o~y - hadid
.

BF (Courtland, AL)-~
BF (Muscle Shoals, AL)
BF (Lawrenceburg, TN)
5 :

]

Bi

N (cgntrol) .

J (gontrol)

(¢

{control)

Ca (control)

Location and Approxirate
Distance and Direction from Plant

1.0 mile N ' .
0.9 miles NNE
1.0 miles NE
1.7 miles XXW
2.5 miles WSK
13.8 miles NW
10.9 niles XE
8.2 miles SSE
" 10.5 niles WsW
32.0 niles 1y
40.5 niles NNH
‘7.0 niles NN;
4.8 niles X

4.5 niles ENE

-« 5.8 niles ENE

7.0 niles ENE
- 27 niles ¥W
40 niles NXW
32 miles N

32 niles W
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‘LISTING OF TENNESSEE RIVER SURFACE WATER SUPPLIES TO

BE SAMPLED IN ENVIRONMENTAL MONITORING PROGRAM®

Supply ’ - . Source
Courtland (Champion Paper Co.)? ‘Tennessee River

(mile 282.6)

Decaturb Tennessee Rivef
: (mile 306.0)

Wheeler Hydro Plant . Tennessee River
’ (mile 274.9)

Sheffield | L Tennessee River
" (mile 254.3)

Distance‘from Plaﬁt
{miles)

11.6
12.0
19.1

39.7

a. First potable water supply downstream of the plant.

automatically and analyzed monthly.

e = -

¢

Sample collected

b. Decatur is upstream™of the Browns Ferry Nuclear Plant.




. . Table 3.2-1.. . _ \.

DETECTION CAPAANILITIZES FOR ENVIRONHENTAL SAHPLE ANALYSYS .

A. Specifie Analyses

HOMINAL 1OVER LIMIT OF DETECTION {LLD)#

) PLsh, y
Ay ) Vegetstion SoSl and clan flash, Poods, oaat,
Partfculates Charcoal Pallout Water and gratn Sed{mont planktos, Clan cholls poultry, HilX
5C1/a} pCt/a? nCl/kn® pCi/L pCllp, dry _pCt/g, dry  pCifp, dry pCi/g, dey pCl/Xpo, wer pCi/}
. ' 0.0 ) 1.5
wla e .
Ei’oﬁ a- 0.003 ) 0.0% 2.0 0.05 - 0,38 0.1 . 02 -
Cross B 0.01 ) . 2.3 0.20 0.70 0.1 0.7 28
] 330
tely 0.01 - 0.3
05, 0.00S * 10 0.25 i 1.5 0.$ 5.0 40 10
begp - 0.001 . 2 0.05 0.3 0.1. - 1.0 8 ° 2
' 3. “ . )
. ‘ - ! . o
. . ) 8. Carma Analyses 3 .
. ] .
HOMINAL LOWER LIMIT OF DETECTION (LLD) .
* Alr Vater Vegetation .Soil and +  Claa flesh Yoodo, tonstoas Hoat and
particulatas and nilk and grain ®* ° gediment . Fish _and plankton Clan shells potatoes, etc,) poultry
pCt/n} pCi/}) pCi/g, dry pCi/p, dry pCilp, dey pCl/p, dry pCi/g, dry pCi/Kgm, vet pCl/Kea, vet
. ~ HaleCe(LD®®  Hal GCe(L1)  Nal Ge(ti) Nal Ge(Lf) HNal Ge(Lf) ~Nal Ge(Lt) MU ce(ti) Bat Ce(l1) Hat ce(Ll)
Istedane, 0.0 38 0.55 035  0.35 0.35 38 90
1v5ce 0.02 33 4,22 0.06 0.06 0.35 0.06 n .. 40
$ice 0.07 0.0) 60 44 1.10 0,47 0,60 0.10 -0.60 0,10, 0.56 0.0 0.10 , 60 4 200 90
13ty 0.01 0.01 - 1 8 0.35 6.09. 0.20 0.02 0.20 0.02 0.07 0.20 0.02 15 8 s0 20
tesetang, 0.04 40 0.65 0.45 0.45 0.45 40 " 150
1odp, 0.03 40 0.51 0.11 0.11 0,74 0.11 40 90
13%. 0.01 0.02 100 26 0.20 0,33 0.12 0.08 0.12 0.08 0.48 0.12 0.08 10 26 40 $0
$37¢y . 0.01 0.01 10 S 0.20 0.06 0,12 0.02 0.12 0.02 “. 0.08 0.12 0,02 , 10 s 0 . 1%
Y37¢-¥b 0,01 10 0.20 0.12 0.12 .0a2 10 40
32¢ v 0.01 10 0.11 . 0.0) 0,03 0.15 0.03 10 20
- iy, 0.01 s 0.05 0.01 0.01 0.0? c.01 ° . 5 13
3o 0.02 0.01 15 ] 0.2 0.05 0,20 0.01 0,20 0.01 0.07 0.20 0.0t 15 s $S. 1%
bl 0.02 0.0t 10 5 0,20 0.05 0,15 0.01 0,15 0.01. 0.08 0.15 o0.01° 10 5 40 13
320 0.02 0.0} 15 9 0.25 0.11  0.2) 0.02° 0.2) 0.02 0.1? 0.2) 0.02 13 9 10 20
¢ 0,01 0.0 10 $ . 0,17 0,06 0,11 0.00 0.1 0.01 0.08 - 0.11 0,01 10 S 30 13
sy 0.10 . 150 2.50 0.90 0.90 . 0,90 150 . 400
149p5-a- 0.02 © 15 : 0.68 0.15 0.15 S . 018 13 50
1ep, 0.02 25 0.34 0.07 . 0.07, 0.30 . 0.02 23 50
10 0.0} ? 0.08 * 0,02 0.02 0.10 0.02 B 13

g9 @3eg
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* TABLE 3.2-1'(Q0ntinued) ./. /

TABLE NOTATIONS

)
<

% Ihé NaI(T1l) LLD values are calculated by the method developed by Pasternak
. and Harley as described in HASL-300 and Nucl. Inscr. Methods,:533-40 (1971).
These LLD values are expected to vary depending on the activities.of the com-
ponents in the samples. These figures do not represent the LLD values
achievable on a given sample. Water is cqunted in a 3.5-L Marinelll beaker.
Vegetation, fish, soil, and sedizent are counted in a l-pint container as
dry weight. The average dry weight is 120 grazs for vegetation and 400-500
grams for soil sediment and fish.. Meat and poultry -are counted in a l-pint
container as dry weight, then corrected to wet weight using an average; -
moisture content of 70%Z. Average dry weight is 250 grams. Air particulates |
are counted in a well crystal. The counting system consists of a multi-
channel analyzer and either a 4" x 5" well NaI(T1l) crystal. The counting
time 1s 4000 seconds. All calculations are performed by the least-squares
computer program ALPHA-M. The assumption is made that the samples are
analyzed within one week of the collection date. ‘o

#% The Ge(Li) LLD values are calculated by the methods developed by Pasternak
and Harley as described in HASL-300. These LLD values are expected to vary
depending on the activities of the .cozponents in:the samples. These figures
do not represent the LLD values achievable on given samples. Water is
counted in either a 0.5-L or 3.5-L Marinelli beaker. .-Solid samples such
as soil, sediment, and clam shells are counted in a 0.5-L Marinelli beaker
as dry weight. The average dry weight is 400-500 grams. Air filters and
very small volume samples are counted in petrie dishes centered in the
detector endcap. The counting systea coasists of a ND=4420 multichannel
analyzer and either a 8%, 14%, or 18% Ge(Li) detector. The counting time
is normally 8 hours. All spectral analysis is performed using the soft- '
water provided with the ND-4420. The assumption is made that all samples

are analyzed within one week of the collection date.
. %

a. All LLD values for isotopic separations are calculated by the method developed
* by Pasternak and Harley as described in HASL-300. Factors such as sample size,
decay times, chemical yield, and counting efficiency may vary for a given
sanple; these variations wmay change the LLD value for the given. sample. Ihe‘_
assumption is made that all samples are analyzed within one week of the
collection date. ) '

The LLD is the smallest concentration of radiocactive material in a sample
that will be detected with 95% probability with 5% probability of fasely
concluding that a blank observation represents a "“real" signal.
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) 'fABLE 3.2-1 (bontinued)

" TABLE NOTATION

For a particular measurezeat systea (uhich :ay ianclude radiochemical

4 66 Sy
E*V-2. 22'y°exp(-AAc)

LLD =

where

LLD is the lower limit of detection as defined above (as pCi per
unit mass or voluze) .- .

is the séandard deviation of the background counting rate or of
tke counting rate of a blank sazple-as appropriate (as counts per
minute)

E is the counting efficiency (as counts per ::ansfo}aation)

e, v -

V is the sample size (1n units of magg or volu:e)

2.22 is the number of transformation per minute per picocurie

Y is the fractionéi radiocheaical yield (when applicable)

A is the radioactive decay éonscanc for the parciculér r§dionuclide

At is the elapsed tize between saz ple collection (or end of the
sample collection period) and tizme of coan:zng

The value of s, used in the calculation of -the LLD for a detection system
shall be based on the actual observed variaace of the background counting
rate or of the counting rate of the blank saaples (as appropriate) rather
than on an uaverified theorecically predicted variance.
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Rrowns E’crry lluclear Plung

ATMOSPHERIC AND TE’RRC.STPIAL MONITORING Nc.TWO?’

RM-28F °
LANRENCEBURG

PM-13F * J\

éPULASKI

. GAYETTEVILLE [y

wiLSoN WHZELER ) pn=rasyt
DFEISVILLE
an .
FLORENCE 5\ © oM, f P ) ATHENS
P> am” Y . LSO PM-28F )
el » N
S:ggtg eacg-,vg:a i’ELRRJr ”1¥HUNTSVILLE
s N j 20
PRAC R LA (W Y NN et
TusauMRa > - . ) .
comn.m.-o‘é
£ i ’
P48 DECATUR] .
pu-39F0 . .
z WO MILES .
&R&:SSCLLVILLE . . . . CUNTERSVLLE
HARYSELLE DA
(- N
25 sileS , ’
(3raLevviee . . . .
. . 'bcm.!.mu .
43 MILES '

o-c»macw:nun. MCNTONG STATION

HOTE. THE FOLLCWING SAMPLES ARZ COLLECTEOD °
FROM £aCH STATION:
AIR PARTICULATES RAINWATCR
RADIQICOINE SOl
HEAVY PARTICLE FaLLOUT VECETATION




o . o . ﬁ;“‘y@ 3 /~_ . Page 72

BF TI 47

LOCAL MONITORING STATIOt\i’§’
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Figure

Browns Ferxry Nuclear Plant

©
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o - Appendix I i

This appen&ix contains 10CFR20, Appendix B. iﬁe_walues in ‘this appendix

are the maxioum permissible concentrations (MPC) in air and water above

-
.

natural background:

-
-
N - - .
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