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1.0 DETl!flT?OPS (Cont 'd)

10. ~Lo ic - h logic is aa arranger~nt of relays, contacts, and 'other
components that producas a decision outout.

(a) ~gnicicrin — A logic rhnc rccnivc oignclc iron channalo aag
produces docieion outputs to the «ctuation logic,.

(b) Actuation -. A logic that receives signals (either frotg
initiation logic or channels) and produces dociaion outputs
to accoagplish a protoctive action.

1'1. 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.

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
functions.„

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.



1.0 DEFINITIONS (Cont'd)

Fuactianal Teste - A functional test ie the manual operation or

functions vithin design tolerancoe (e.g., the nanual start of a
corn spray puay to verify that it runs and that it junpa the
roquirod voluao of vator).

X. Shutdown «The reactor is in a sbutdovn condition vhan the r actor
mode avitch ia in tha shutdovn aocLa position'nd no cora alteratians
are boing performed.

Y En ineorad Sate uard - An engineered safeguard is a sa ety systno
thn actions o vhich are ossantial to a safety action raguired in
response to accidents.

g„ ~ulative Doubt.&e - The ~~ tive doMnthna for those safety
oocaponents snd systole uhoea downtime |s linLited-to 7 consacutiva
days prior to requiring reaator shutdown shall be limited to any
7 days in a ocnsacutive 30 day pariad.

AA. Solidification — Shall be the'conversion of
radioactive wastes to conform to the license
requirement of the receiving burial

ground.'B.

Offsite Dose Calculation Manual (ODCH) 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..
P

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

SURVEILLANCE FREQUENCY NOTATION

NOTATION

S

SA

S/U

N.A.

FREQUENCY

At least once per 12 hours.

At least once per 24 hours.

At least once per 7 days.

At least once per 31 days.

~ . At least'nce per 92 days.

At least once per 6 months.

At least'once per 18 months.

Prior to each reactor startup.

-Not applicable.



LIHIYING CONDITIONS FOR OPERATION SURVEILLANCE REOUIREMENTS

.3.2.K Radioactive Gaseous Effluent 4.2.K Radioactive Gaseous Effluent

Monitorin Instrumentation Monitorin Instrumentation

1. The radioactive 'gaseous
effluent monitoring 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.

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.

1

2. 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.
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TABLE 3.2.K
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

Instrument

Minimum
Channels

Parameter Action

l. Stack

Noble Gas
Activity Monitor

(a) Release Rate
Measurement

A/C

b. Iodine
.Cartridge

Installed B

c. Particulate
filter

2. Reactor /Turbine
Building Ventilation

NA Installed B

a. Noble Gas
Activity Monitor

Release Rate
Measurement

A/C

b. Iodine Monitor Release
Rate'easurement

B/C

c. Particulate Monitor Release Rate
Measurement

B/C .

3. Turbine Building
Exhaust

a. Noble Gas
Activity Monitor

b. Iodine Monitor

Release Rate
Measurement

Release Rate
Measurement

A/C

B/C

c. Particulate Monitor Release Rate
Measurement,

B/C





3.2.K (Continued)
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

Instrument

Minimum
Channels a

Patametet Action

4 . Rad~aste Building
Ventilation

Noble Gas
Activity Monitor

b.. Iodine Monitor

(l)

(l)

Release Rate

Release Rate
Measurement

'A/C.

B/C

c. Particulate Monitor (l) Release. Rate
Measurement

B/C



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 oi grab samples are taken
and analyzed at least once every 4 hours.

I

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.
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TABLE 4.2.K-
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCEREQUIREMENTS

Instrument
Instrument

Check
Source Channel

Check Calibzatica

Channel
Functional

Test

Modes In Which
Surveillance

Re uired

1. Stack

a; Noble Gas
Activity Monitor

2. Reactor/Turbine
'uildingVentilation

a. Noble Gas
Activity Monitor

b. Iodine Monitor
a

c. Particulate Monitor

3. Turbine Building
Exhaust

'.

Noble Gas
Activity Monitor

b. Iodine Monitor

c. Particulate Monitor

4. Raduaste Building
Ventilation

a. Noble Gas
Activity Monitor

b. Iodine Monitor
c. Particulate Monitor

D

D

D

M

M

M

M

M

M

Q(1)

Q(1)

Q(1)

Q(1)

- Q(1)

--Q(1)

Q(1)

Q(1)

Q(1)
Q(l)

M(2)

M(2)

M(2)

M(2)

M(2)

M(2)

M(2)

M(2)

M(2)

M(2)





NOTES FOR TABLE 4.2.K

*During releases via this pathway.

(2)

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.

I

The CHANNEL FVNCTIONAL TEST shall also demonstrate that control room alarm
annunciation occurs if any of the following'conditions exist:

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

2. Instrument indicates an inoperable downscale failure. "
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3.2 BASCS

For each parameter n~nitored, as listed in Table 3.2.F, there are two
channels of instrumentation except as noted. Gy comparing readings between
the two channels, a near continuous surveillance of instrument performance
is available. Any deviation in readings vill initiate an early recalibra-
tion, thereby maintaining the quality of the instrument readings.

Instrumentation is 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 isolates prinmry containment vill
also automatically isolate the control room and initiate the emex'gency
pressuriration system. In addition, there are radiation monitors in the
normaL ventilation system that vill isolate the control room and initiate
the emergency pressurization system. Activity required to cause automatic
actuation ie about one mRem/hr.

Because of the constant surveillance and control exercised by TVA over the
Tennessee Valley, flood levels of large mangitudes can be predicted in
advance of their actual occurx'ence. In all cases, fulL advantage will be
taken oE advance warning to take appzopriate action whenever reservoirlevels above normal pool are predicted; however, the plant flood px'otectionis always in place and does not depend in any way on advanced warning.
Therefore, during Elood conditions, the plant vill be permitted to operateuntil vater begins to x'un across the top of the pumping station at elevation
565. Seismically qualified,.redundant level switches each povcred,from a
separate division of power are pr'ovided at thc pumping station to give maincontrol room indication of this condition. At that tine an orderly shutdown
oE the plant vill be initiated, although surges even to a depth of several
feet over the pumping station deck vill rot cause the loss of the main con-
denser circulating water pumps.

The operability of the meteorological Instrumentation ensures that suf ficient
meteorological data is available for estimating potential radiation dose to
the public as a x'esult of routine or accidental release oE radioactive
materials to the atmosphere. This cap'ability is required to evaluate the
need for initiatin'g 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 impnrtant to safety.
This capability is required to permit comparison of the measured response
to that used in the design basis for Browns Ferry lluclear P'ant. The
instrumentation provided is consistent with specific portions of the
recommendations of Regulatory, Guide 1.12 "Instrumentation for Farthquakes."

The radioactive gaseous effluent instrumentation is'rovided
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
p'rocedures to ensure that the alarm/trip vill occur prior to
exceeding the limits of 10 CFR Part 20.
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4 2 HARES
yl

there is no true minimum. The curve docs 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 perfectly stagger
the teste. 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 ~ inc iud Ing rcduct fons in human error.

The conclusions to be drawn are these:

l, A l out'of n system may be treated the same as a single
channel in terms of choosing a t'est interval; and

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

The radiation monitors in the r'efueling arcs ventilation, duct which
initiate building isolation and standby gas treatment operation are
arranged in two l 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 wI,th instruments
of similar design,'a testing interval of once every throu months has
been found adequate.

The automatic prcssure relief instrumentation ran be considered to bo
a I 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.



LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REqUIREMENTS

3.8 RADIOACTIVE MATERIALS 4;8 RADIOACTIVE MATERIALS

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

'Applies to the pe'riodic test and record
requirements and sampling and monitoring
methods used for facility effluents.

~Ob ective ~0b ective

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.

To ensure that radioactiv'e liquid
and gaseous releases from the facility
are maintained within the limits
specified by Specifications 3.8.A and
3.8.B.

A. Li uid Effluents A. Li ui'd Effluents

1. The concentration of radio-
active material released at
any time from the site to
unrestricted areas (see
Figure t.RA J 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 uCgml 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.S > 1 ) shall
be limited:

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.
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREZKNTS

3.8.A Li uid Effluents 4.8.A Li uid Effluents

'. 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..

4. If the limits specified in 3.8.A.3.
a6b above are exceeded, prepare and
submit Special Report persuant to
Section 6.7.3.C,2.

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

5. 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 W.F A.l ) when averaged over
31 days would exceed 0.06 mrem to the
total body and 0.21 mrem to any organ.

5. 'he ac'curacy of the radwaste
effluent flow rate monitor shall
be checked at least monthly.

6. 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.

'

7. 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 shal'.:~c permitted only
during the suc«is™Ing 48 hour
period, two inu;pendent samples o
each tank shall be analyzed and
two station personnel shall
indop .ndently check valving
before 'the discharge.

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

'pecified in plant approved pro-
cedures at least on'e every 31. days.

7. 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 4.8 RADIOACTIVE MATERIALS

B. Airborne Effluents
l. The dose rate at any

time in the unre-
stricted areas (see
Figure 'PR8 I ) due to
radioactivity released
in gaseous effluents
from the site shall be
limited to the follow-
ing values:

B. Airborne Effluents "

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

a. The dose rate
limit for noble
gases shall be
~500 mrem/yr to

the total body
and ~ 3000
mrem/yr to the
skin, 'nd

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., The dose rate
limit for all
radioiodines for
all radioactive
materials in
particulate for
and for radio-
nuclides other
than noble gases
with half lives
greater than 8
days shall be
1500 mrem/yr to
any organ.

If the limits of
3.8.3.1: e exceeded,
appropr a+a-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. For effluent stream
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

2. Radioactive gaseous waste
sampling and activity
analysis shall be perform@
in accordance with Table
4.8.3.
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'LIHITING CONDITIONS FOR OPERATION ~ . SURVEILLANCE REQUIREHENTS

3. The air <Osa in unre-
stricted areas (see
Figure 4 > 8 l ) due to
noble gases released
in gaseous effluents
per unit shall be
limited to the follow-
ing:

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

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.

4. If the calculated air
dose exceeds the limits
specified in 3.8.~ F 3

above, prepare and
submit a special report
pursuant to section
6.7.3. C.5

5. The dose 'to 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
areas (see Figure 4.> >3 ~

) shall be limited
to the following:

a. During any
c..lendar quarter
to ~ 7.5 mrem;

4. Doses due to gaseous
releases to unrestricted
axeas 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.

b. During any
calendar year
to —15 mrem;
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE"REQUIREMENTS

6. If the calculated
doses exceed the
limits of 3.8.B.5
above, prepa're 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 S JAE
must'e routed through
the charcoal adsorbers
when the projected

'gaseous effluent re-
leases to unrestricted
areas (see Figure 4 8; 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
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LIHITIiVG CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.8.C Radioactive Effluents - Dose 4.8.C Radioactive'ffluents — Dose

The dose or dose commitment to a real
individual from all uranium

fuel'ycle

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.

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.

2. With the calculated dose from the
release of radioactive materials in
liquid or gaseous effluents exceeding
twice the limits'f 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 specif ication
.6.7.3.C.6 and limit the subsequent
releases such that the limits of
3.8.C.l are not exceeded.

D. Mechanical Vacuum Pum D. Mechanical Vacuum Pum

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.

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

I

2. If the limits of 3.8.C.1 are not
met, the, vacuum pump shall be
isolated.
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3 ~ 8 RADIOACTIVE MATERIALS 4 ~ 8 RADIOACTIVE MATERIALS

Miscellaneous Radioactive
Materials Sources

1. Source Leaka e Teat 1 ~ Surveillance R uirement

~ E Miscellaneous Radioactive
Materials Sources

Each sealed source" containing
radioactive material
in excess of those
quantities of
byproduct material
listed in 10 CFR
30.71 schedule B andall other sources,
including alpha
emitters, in excess
of 0.1 microcurie,
shall be free of
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'ccordancewith
Commis a ion
regulations.

a ~ Each sealed
source, except
atartup 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

~'hallbe capable
of detecting the
presence ot
0.005 microcurie
of radioactive
material on the
teat sample.

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:
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TABLE
4.8.A'ADIOACTIVELX UID WASTE SAMPLING AND ANALYSIS PROGRAM

LIQUID RELEASE
TYPE

Batch Waste
Releases I

SAMPLING
FRE UENCY

Each Batch

One Batch
per Month

Monthly
Proportional

Composite
(2)

MINIMUMANALYSXS
FRE UENCY

Each Batch
prior to release

Monthly

Monthly

TYPE OF ACTIVITY
ANALYSIS

Principal Gamma

Emit;ters 4

Dissolved and
Entrained Gases

Tritium

Gross a

P-32

LOWER LIMIT OF DETECTION
LLD uCi/ml

5 E-7

1 E-5

:1 E-5

1 E-7

1 E-6

Quarterly
Proportional

Composite
(2)

Quarterly
Sr-89 , Sr-90

Fe-55
r

5 E-8

1 E-6



TABLE NOTATION — TABLE 4.8.A

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

(2) A proportional composite sample 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/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.

(4) The principal gamma emitters (those expected to account for ~95X of
'he 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 list does not mean that
only these nuclides are to be detected and reported. Other nuclides
which influence accounting for ~95X 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

Gaseous
Release
~TB

A.Containment
Purge

Sampling
Fre uenc

Each Purge
Grab Sample

Minimum
Analysis
Fre uenc

Each Purge

Type of
Activit Anal sis

Principal Gamma Emitters (3)
H-3

Lower Limit
of Detection

(LLD)

(1)
1E-6

B 1. Stack Principal Gamma Emitters (3) 1E-4

2. Building Vent-
ilation

Grab Sample Monthly'-3 1E-6

a. Reactor/Turbine

b. Turbine Exhaust

c. Radwaste

C All Release
Points listed
in B. above

Continuous

Continuous

Charcoal
Sample Weekly

Par ticula te
Sample Weekly

I-131 lE-12
I-1-33 'E-10 ( )

(2)Principal Gamma 'Emitters (3) lE-ll

Continuous

Continuous

Composite
Particulate

Sample Monthly

Composite
Particulate

Sample quarterly

Gross

Sr-89, Sr 90

1E-ll

lE-ll



TABLE NOTATION — 4.8.B

(1) 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'han 10% of the MPC value specified
in 10 CFR Part 20, Appendix B, Table II, Column 1.

(2) When samples are taken more often than that shown, the minimum detectable
. concentrations can be correspondingly higher.

(3) 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 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 95% of the total activity together with the above
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 flexibilityof 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 flexibilityunder 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 LI UID EFFLUENTS

Sp cification 3.8.A.1 is provided to ensure that the concentration of
radioactive materials released in liquid waste effluents from the site to
unrestriqted 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
Xc-135 is the controlling radioisotope and its MPC in air (submersion)
was converted to an equivalent concentration in water using the methods
described in Xnternational Commission on Radiological Protection (KRP )
Publication 2.
Specification 3;8.A.3 is provided to implement the requirements of Sections
IX.A, III.Aand IV.A of Appendix I, 10 CFR Part.50. The Limiting Condition
for Operation implements the guides sht forth in Section 11.A of Appendix I.

Specification 3.8.A.4 provides the required operating flexibilityand
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 by 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 in section IXI.A of Appendix X 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
Erom Routine Releases of Reactor Effluents fox the Purpose of
Evaluating Compliance with 10 CFR Part 50, Appendix I," Revision
October 1977'and Regulatory Guide 1.113, "Estimating Aquatic Dispexsion
0 .. uen s". f.Zffl ts~ from Accidental and Routine Reactor Releases-~x-theWurpose
'of Implementing-Appendix I," April 1977. NUREG-0133 provides'me ho s ot d for
dose calculations:consistent with Regulatory Guides 1.109 and 1.113.

Specificatioa 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-li d effluents will be kept "as low as is reasonably achievable."iquz e
This specification implements the requirements of 10 CFR Part 50.3 a,
General Design Cxiterion 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 appxopxiate 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 Cfx Part 50, for liquid.
effluents.

Specification 3.8.A.6 requires submittal of a special repoxt if the
.limiting values of Specification 3.8.A.5 are exceeded and unexpecte
Eailures of non-redundant radwaste processing equipment halt waste
treatment.

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

3.8. B AXRBOKJE EF LUZiiTS

Specification 3.8.B.1 is provided to ensure that the dose xate 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 IX. These limits
provide reasonable assurance that radioactive material discharged

in'aseouseffluents will not result in the exposuxe of an individual in an
unrestricted area, either within or outside the exclusion area oundary,
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 oundary, the
occupancy oE the individual will be sufficiently low to compensate for
anv increase in the atmospheric diffusion Eactox abob ve that for the ex-
elusion 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'o~ (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 requires that appropriate, corrective action gs)
be taken to reduce gaseous effluent releases if the limits of 3,8.B.l
are exceeded.

r

Specification 3.8.B.5 is provided to implement the requirements of
Section II.C, III.A, a'nd 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 3.8.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 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.Aof 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 l.ill, "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 IXD 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 XX.B and XX.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 II.B, IXI.A and XV.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 X.

Specification 3.8.B.4 provides the required operating flexibilityand
at the same time implement the guides set'orth in Section I'V.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 substantially underestimated. The dose calculations
established in the ODCM for calculating the'oses 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.'he 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'n Specification 3.8.B.3.

3.8.D.4.8. D Mechanical Vacuum.Pum

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 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.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 Commi'ssion to evaluate the station's performance relative
to radioactive wastes released to the environment. Reports on
the -quantities of radioactive materials released i,n 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 Commission 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 special nuclear radioactive material
sources does not exceed allowable limits.
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6 0 ADMIN ISTRATIVE CONTROLS

(b) Annual 0 erati Re ort

A tabulation on an annual. 'oasis of the number
of statiora, utility and other personnel
(includinq contractors) receiving exposures
greater than 100 mrem/yr and their associated
man rem exposure according to work and job
functions,'.g., reactor operations and
surveillance, inservice inspection, routine
maintenance, special maintenance (describe
maintenance), waste processing, and refuelinq.
The dose assignment to various duty functions
may be e timate" Lased on pocket dosimeter,
TLD, or film badge measurements. small
exposure.'otallirg less than 20% of the
individual total do e need not be accounted
for. In the aggregate, at least 80% of the
total whole body dose received from external
sources shall oe assigned to specific major
work functions.

C ~ i~>anthl O erati nc ne orta.o.utine reports or
operating statistics and shutdown experience shall
be submitted on a mont,hly basis to the Of fice, 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 following tne calendar month
covered by the report. A narrative summary of operating experience

„s1mll be submitted in the above schedule.

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.
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Revised 1-10-78,

4 ~ 0 ADA INISTRATIVLi
COYiTROL'.

Radar olorr.ical Environmental Noni tori

1. TVA shall prepare a report cnt tied uEnviron=ental Radio-
activity Levels"- Browas Ferry Nuclear .'ant - Annual Report."
Tne report shall cover the previous 12 months of operation
and shall be submitted to the Director of the hTC Region II
Of fice (with a copy to the Director, Office of Nuclear Reactor
Regulation) with~m 120 days af tcr January 1 of each year.
The rcport format shown in Regulatory Guide 4.8 Q.tie 1 shall
be used. The xeport shall include su~acies, interpretations,
and evaluations of the results of the radiological enviroraental
surveillance 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 thc plant operation on thc environuent. 1f harmful
ef fccts or evidence of irreversible 'damage arc detected by
the monitoring, the licensee shall provide an an lysis of
th problem and a proposed course of .action to alleviate
the problcu.

2 ~ Results of all radiological cnvirozunental samples taken shall
be summarired and tabulated on an annual basis. In the event
that some results are not available within thc 120-day period,
the report shall be subuitted noting and explaining the
reason for the missing resu1ts. The missing data shall
be submitted as soon as possible in a supplementary report.

2 ~ Reportable Occurrences

Reportable occurrerrces, includ'ng corrective actions and
measures to preven: reoccurr ~nce, shall be reported to
the NRC. Supplemental repor.-ts rr ay be required to fully
describe f inal 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
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, safety analysis
report or technical specifications that
require remedial action or corrective measures
to prevent the existence or development of an
un sa fe condition.
Note: This item is inten'ded to provide for
reporting of potentially generic problems.

"(10) The concentration of radioactive material
in liquid effluents released to unrestricted
areas exceeds the concentrations specified
in 10 CFR Part 20, Appendix 8, Table II,
Column 2 for radionuclides other than dissolved
or entrained noble gases.. Concentration of
dissolged or entrained noble gases exceeds
2 xl0 Ci/ml total activity.

(ll) (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.
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6.0 ADMINISTRATIVE CONTROLS

b. Thirt -Dav written Reports. The reportable
occurrences discussed below shall be tne subject of
written reports to the Director of the appropriate
Regional Office w'thin thirty days of occurrence of
the event. The written report shall- include, as a
rninimQm, a completed cooy 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 tnan those established by
the technical speci'ications but wh'ch do not
pr even t the fu lfiliment of the 'unc". iona l
requirements of a fected systems.

(2) Conditions leadi'ng to "operation in a degraded
mode permitted by a limiting condi" ion for
operation or plant shutdown required by a
limiting condition for operation.

Note: Routine surveillance testing,
instrument calibration, o preventat'e
maintenance which equire system
configurations as described in items 2.b. (1)
and 2.b. (2) need not 'ce repor" ed evcect where
test results themselves revea' degraded mo;!e
as described above.

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

(rr) Abnormal. degradation of systems other than
those specif ied in item 2. a (3) above designed
to contain radioactive material re ulting from

"the fission process.

(5)

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

An unplanned offsite release of 1) more than I curie of
radioactive v>aterial. in 3iqrrid ef fluents, 2) more than
150 curies of noble gas in gaseous efiluents, 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:

H

l. A description of the event and equipment involved.

2. Cause(s) for the unplanned release.

3. Actions taken to prevent recurrence.

4. Conseqrences of the unplanned release.
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6. 0 ADMINISTRATIVE CONTROLS

Anomalous Measurements -Radiolo ical Environmental Monitorin

(1.) If> during any, 12-month report-period, a measured Level of radio-
s'ctivity in any environmental mediuc> other than those associated
arith gaseous radioiodine releases exceeds tca time" thc control
station Value, a written notification vill be submitted vithin
one veek advising the NRC of this cbndition.~ This notification
should include an evaluation of any release conditions, environ-
mental factors, or other aspects necessary to explain the
anomalous result.

2. If, during any 12-month report period, a measured level of(
radioactivity in any environmental medium other than those
associated Mith gaseous radioiodine releases exceed" four times
,the control station value, a u::itten notification vill be
submitted v'thin 30 day advis'ng the llRC oi t?>is condi ion.
This notification should inclu>le an cvzlua< Pen of any release
conditions, environmental factors, or other aspec-s necessary
to explain the anor~lous resul=.

If individual milk samples sh>o I-'31 concentrations of 10
picocurics per 1» ter or greater, a plan sh:.11 be submitted
vithin 10 day" advising the NRC of the proposed action to
ensure the plant related annual doses vill be Mithin the
desigu ob)ective of 15 mrea/yr/reactor to thc thyroid of any
ind'vidual.

(.,4.) If mi.lk s .ples collcc ed ovc a ca.',>':i".»<ua'.r s: J average
concentrations of 6.0 picocuries per lxtcr cr >re-.rcr, a plan
shall be submitted uithin 30 day". adv. in„. tnc N'iC o the
proposed action to ensure thc plant-vela ec.'nnual doses Hll
be Mithin the design ob)ective of 15»>:cn/yr/reactor to

tbl-'hyroidof any individual.

~ a c on c 'l
~i t0 ry

des':abl ~ . In this
>e> > w ~ ~ ~ ~ > cQ 1 esi

t';.e re,>nrt to the

+In the case of a tentatively anomalous value for rodiostrontium
reanalysis of the origin-l, a duplicate or a neo sample may be
insta«cc the results of th» confir "tory analysis shel'~ co;.p
time collsisten arith the analysl», and i. he higa vain ~ 'c:,
hRC shall be submit cd m.thin one week following this a'nalysts.

5.) If such levels as discussed in 6.7.2.c.3 and 6.7.2.c.4 can
be definitely shovn to result from sources other than the
Bro-n» Ferry Nuclear Plant, the reporting action called for
in ~.3(a)3 and 5.6.3(a)4 need not be taken. Justification
for assigning high levels of radioactivity to sources other
than the BroMns Ferry Nuclear Plant must be provided in the
annual report.
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6. 0 ADMINISTRATIVECONTROLS

6.7.3 Uni ue Re ortin Re uirements

A. Radioactive Effluent Release Re ort,
A report on the radioactive discharges 'released
from the site during the previous 6 months'f
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 Guide l.'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.

B. Source Tests

Results of required leak tests performed on sourcesi the tests reveal the presence of 0.005
microcurie or more of removable contamination.

C. Special Reports (in writing to the Director of
Regional Office of inspection and Enforcement).

1. 'eports on the following area" shall be
submitted as noted:

a. Secondary Containment
Leak Rate Testing (5)

4 ',C ~ wxthxn 90
days of
completionoi each test.

b. Fatigue Usage
Evaluation

6.6 Annual
Opera ting
Report

C, Seismic I nstrumen tati on
Inoperabi1i ty

3. 2 .J . 3 h i thin 10 Jays
after 30 days of
inoperabi1 i ty
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6. 0 ADMINISTRATIVECONTROLS

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'hree calendar
quarters so that the average dose or dose commitment to an
individual from such'eleases '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 ~ater 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.

4,

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'efines 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.

5. 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 reduc» rhe releases of radioactive noble gases in gaseous
effluents during the remainder of the current calendar quarter
and duri~; Tie 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 ADMINISTRATIVECONTROLS

6. Prepare and submit to the Commission a Special Report
which includes an analysis demonstrating that radiation
exposures Lo 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.'56b



UNIT 2



1.0 DE?IAITIOH9 (Cont 'd)

10. ~Lo ic - A logic io aa arrangement of relaygg, contacts, snd 'other
components that producoo a decision outout.

7.

( ~ ) ~tntttattn — A logic ttrat tccaivc cignala ttonchannalc ccg
producos docioion outputs to the actuation logic,.

(b) Actuation —, A logic that receives signals (either frau
initiation logic or channels) and produces decision outputs
to accomplish a protective action.

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.

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
functions.,

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.





l. 0 DEFINITIONS (Cont ')
M, yunctional Tests - A functional cert's the oanua1 operation or

r
functions vithin daairn tolerancea (a.g., the ctanual start of a
COre SFray puxap tO Verify that it rune and that it punpe the

~ roquirod volmae of vater).

X. Shutd~ - Zhs reactor 1s 1a s shutdovs cosdlttoc vhsr tho r actor
~a odo svltch 1s lc tho ahutdovs coda posttiso acd so cora altcratlocc
are being perfozmedo

En ineered Safe ua.d - An enginaerad safegusard is a sa ety systao
the actions o vhLch ar ~ essential to a safety action rsguirod in
response to accidents.

Oustulativo Dohdnt&e The ~>tive doMnt1mo fosr those safety
ocdspenents snd systoos whoso doMntfno 'is limited to 7 consecutive
days prior to requiring reaotor shutdnm shall be linitod to any
7 days & a oanaecutive 30 day period.

AA. Solidification — Shall be the'conversion of
radioactive wastes to conform to the license
requirement of the receiving burial

ground.'B.

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 is not contro11ed for protection of individuals
from exposure to radiation and radioactive materials.



TABLE 1.1

SURVEILLANCE FREQUENCY NOTATION

NOTATION

S

D

'W

SA

S/U

N.A.

FREQUENCY

At least once per 12 hours.

At least once per 24 hours.

At least once per 7 days.

At least once per 31 days.

. At least once per 92 days.

At least once per 6 months.

At least'once per 1S months.

Prior to each reactor startup.

Not applicable.

7b





LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REOUIRENENTS

.3.2.K Radioactive Gaseous Effluent 4.2.K Radioactive Gaseous Effluent

Monitorin Instrumentation Monitorin Instrumentation

1. The radioactive gaseous
effluent monitoring instru-
ments listed in table 3. 2.K
:-hall be operable at all

'imeswith their alarm/trip
setpoints set to ensure that
the limits of specification
3.S.B.1 are not exceeded.

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.

2. 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.
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TABLE 3.2eK
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

Instrument

Minimum
Channels

Parameter Action

1. Stack

Noble Gas
'Activity Monitor

b. Iodine
.Cartridge

Release Rate
Measurement

Installed

A/C

B

c. Particulate
filter

Installed B

2. Reactor /Turbine
Building Ventilation

a. Noble Gas
Activity Monitor

Release Rate
Measurement

A/C

b. Iodine Monitor Release
Rate'easurement

B/C

c. Particulate Monitor Release Rate
Measurement

B/C

'.

Turbine Building
Exhaust

a. Noble Gas
Activity Monitor

b. Iodine Monitor

Release Rate
Measurement

Release Rate
Measurement

A/C

B/C

c. Particulate Monitor Release Rate
Measurement

B/C





3.2.K (Continued)
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

Instrument

Minimum
Channels

Parameter Attica

4 . Radwaste Building
Ventilation

Noble Gas
Activity Monitor

b. . Iodine Monitor

(I)
r

(>)

Release Rate

Release Rate
Measurement

B/C

c. Particulate Monitor (l) Release:Rate
Measurement

B/C



NOTES FOR TABLE 3.2.K

*During releases via this pathway.

ACTION A

With the number of channels OPERABLE less than required by the
Minimup 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

'eriodson the order of seven (7) day's 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.
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TABLE 4.2.K
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE

REQUIREk!ENTS

Instrument

A

Instrument
Check

Source Channel
Check Calibration

Channel
Functional

Test

Modes In Which
Surveillance

Re uired

1.. Stack

a. Noble Gas
Activity. Monitor

2. Reac tor/Turbine
Building Ventilation

a. Noble Gas
Activity Monitor

b. Iodine Monitor

c. Particulate Monitor

D

D

'(1)
Q(1)

Q(1)

M(2)

M(2)

M(2)

M(2)

3. Turbine Building
Exhaust

a. Noble Gas
Activity Monitor

b; Iodine Monitor

c. Particulate Monitor

D

Q(1)

Q(1)

Q(1)

M(2)

M(2)

M(2)

4. Radwaste Building
Ventilation

a. Noble Gas
Activity Monitor

b. Iodine Monitor
c. Particulate Monitor

Q(1)

Q(1)
Q(l)

M(2)

M(2)
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:

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

2. Instrument indicates an inoperable downscale failure.
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3. 2 8*SF%

For each p~rxmeter crnnicored, as listed in Table 3.2.F, there are two
channels of instrumentation except as noted. Gy comparing readings between
the tuo channels, a near continuous surveillance of instrument performance
is available. Any deviation in readings will initiate an early recalibra-
tion, thereby maintaining che quality of the instrument readings.

Instrumentation is pxovided fox'solating the control room and initiating
a pressurizing system that processes outside air before supplying it to the
control room. An a'ccident signal that isolates primary containment vill
also automatically isolate the control room and initiate the emergency
pressurization system. In addition, chere are radiation monitors in che
normal ventilation system that vill isolate the'ontxol room and initiate
the emergency pressurization system. Activity required to cause automatic
actuacion is about one mRem/hr.

Because of the constant surveillance and control exercised by TVA over the
Tennessee,Valley, flood levels of large mangitudes can be predicted in
advance of cheir actual occurrence. In all cases, full advantage vill be
taken of advance warning to take appropriate action vhenevar resexvoir
levels above normal pool are predicted; hovever, the plant flood protection
ie aluays in place and does not depend in any uay on advanced uarning.
Therefore, during flood conditions, the plant vill be permitted to operate
until uatcr begins to run across the top of the pumping station at elevation
565. Seismically qualified,-redundanc level'witches each powered from a
separate division of power are provided at thc pumping station to give main
control room indication of this condition. At that time an orderly shu dovn
ot the plant uill be initiated, although surges even to a de'pth of savcral
feet over the pumping station deck vill rot cause the loss of the main con-
denser circulating water pumps.

The operabilicy of the meteorological inscrumencacion ensures that suf.icient
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 co evaluate the
need for initiatin'g 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 impnrtant to safety.
This capability is required to permit comparison of he measured response
to that used in the design basis for Brovns Ferry f/uclear p'ant..he
instrumentation provided is consistenc with spec'fic portions of the
recommendations of Regulatory Guide 1.12 "Instrumentation for Farthquakes."

The radioactive gaseous effluenc instrumentation is provided .,

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

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 perfectly stagger
the tests. That is, if the test interval is four months'est one or
the other channel every tvo months, This is shovn in Curve No. 5.
The difference betveen Cases 4 and 5 is negligible. .There m«y be other
arguments, hovever, that more strongly support the perfectly staggered
tests, including reductions in human error.

The conclusions to be dravn are these:

l. 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
nt any one time.

'the radiation monitors in the refueling area ventilation duct vhich
initiate building isolation snd standby gas treatment operation are
arranged in tvo 1 out of 2 logic systems. The bases given for the
rod blocks apply here also and vere used to arrive at the functional
testing frequency. The off-gas post treatment monitors are connected in
« 2 out of 2 logic arrangement. - -Based on experience vt,th instruments
of simil«r design,'a testing interval of once every three months hss
been found adequate.

The automatic prcssure relief instrumentation ran be considered to bo

a 1 out of 2 logic system and the discussion above applies «lso.

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



LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.8 RADIOACTIVE MATERIALS 4;8 RADIOACTIVE MATERIALS

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 facility effluents.

~Ot ecttve ~Ob'ecttve

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.

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.

S cification S ecification

A. Li uid Effluents A. Li uid Effluents

l. The concentration of radio-
active material released't
any time from the site to
unrestricted areas (see
Figure t.RA J 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 pCgml 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.

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.

~ 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.

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.<>.I ) shall'e limited:

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.
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.8.A Li uid Effluents 4.8.A Li uid Effluents

a. During any calendar quarter to
<1.5 mrem to .the tota1 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.

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

5. 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 0-3'.l ) when averaged over
31 days would exceed 0.06 mrem to the
total body and 0.21 mrem to any organ.

5. 'he ac'curacy of the radwaste
effluent flow rate monitor shall
be checked at least monthly.

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

6. Cunnnulative quarterly and yearly
dose contributions from liquid
effluents shall be determined as

'pecified in plant approved pro-
cedures at least once every 31 days.

7. 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 relea. e of liquid
effluents shal'. be permitted only
during the suer ~'n'g 48 hour
period, two independent samples o
each tank shall be analyzed and
two station personnel shall
independently check valving
before'the

discharge.'.

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 4.8 RADIOACTIVE MATERIALS

B. Airborne Effluents B. Airborne Effluents

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

1. The gross Bl ac<
particulate activity of
gaseous wastes released
to the environment shall
be monitored and recorded:

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

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. The dose rate
limit for all
radioiodines for
all radioactive
materials in
particulate fo
and for radio-
nuclides other
than noble gases
with half lives
greater than 8
days shall be
1500 mrem/yr to
any organ.

b. For effluent strearr
without continuous
monitoring capa-
bility, the activit
shall be monitored
and recorded and
the releases throuc

'hese streams shall
be controlled so
that the release
rates from all
streams are within
the limits speci-
fied in 3.8.B

2. If the limits of
3.8.B. 1 ".re exceeded,
appropr:~-corrective
action "hall be ini-
tiated to bring the
releases within 'limits.
Provide prompt notifi-
cation to the NRC
pursuant to section
6.7.2.a.

2. Radioactive gaseous waste
sampling and activity
analysis shall be performs
in accordance with Table
4.8.B.
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LIMITING CONDITIONS FOR OPERATION
K

SURVEILLANCE REQUIREMENTS

3. The air ~0<a in unre-
stricted areas (see
Figure 4 > I> l ) 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;

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

b. During any
calendar year,
to ~ 10 mrad
for gamma
radiation and ~ "

20 mrad for beta
radiation.

4. Xf the calculated air
dose exceeds the limits
specified in 3.8.> ~ ~

above, prepare and
submit a special report
pursuant to section
6.7.3.'C.S

5. The dose to 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
areas (see Figure 4 > >3 ~

) shall be limited
to the, following:

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

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

a. Du.r-ing any
c.'.lendar quarter
to ~ 7.5 mrem;

b. During any
calendar year
to 15 mrem;
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

6. Xf the calculated
doses exceed the
limits of 3.8.8.5
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.'e routed through
the charcoal adsorbers
when the projected

'gaseous effluent re-
leases to unrestricted
areas (see Figure d.S; 8-

l ) 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 3l 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
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LIHITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.8.C Radioactive Effluents — Dose 4.8.C Radioactive Effluents — Dose

The dose or dose commitmerit to a real
individual from all uranium

fuel'ycle

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.

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.

2. With the calculated dose from the
release of radioactive materia'ls in
liquid or gaseous effluents exceeding
twice the limits of specification
3,8.A.3, 3.8.B.3, or 3 '.B.5, prepare
and submit a Special Report to the
Commission pursuant to specification
.6.7.3.C.6 and limit the subsequent
releases'uch that the limits of
3.8.C.1 are not exceeded.

D. Mechanical Vacuum Pum D. Hechanical Vacuum Pum

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.

At least once during each
'perating cycle verify automatic
securing and isolation of the
mechanical vacuum pump.

2. If the limits of 3.8.C.l are not
met, the. vacuum pump shall be
isolated.
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3 ~ 8 RADIOACTIVE MATERIALS 8 RADIOACTIVE MATERIALS

Miscellaneous Radioactive
Materials Sources

E. Miscellaneous Radioactive
Materials Sources

'

1. Source Leaka e Test

Each sealed source" containing
radioactive material
in excess of those
quantities of
byproduct material
listed in 10 CFR
30.71 Schedule B andall other sources,
including alpha
emitters, in excess
of 0.1 microcurie,

. shall be free of
0.005 microcurie of
x emovable
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
regulations.

1. Surveillance R uirement

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:

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 andin'ny form
other

than,gas,'hall

be tested
for leakage
and/or
contamination at
intervals not to
exceed six
months. The
leakage test

/'hallbe capable
of detecting the
presence of
0.005 microcurie
of radioactive
material on the
test sample.
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TABLE 4.8.A
~

RADIOACTIVE LI UID WASTE SA"iPLING AND ANALYSIS PROGRAM

LIQUID RELEASE
TYPE

SAYZLING
FRE UEViCY

MINI".IPiiANALYSIS
FRE UENCY

TYPE OF ACTIVITY
ANALYSIS

LOWER'IMIT OF DETECTION
LLD) pCi/ml)

Batch Waste
Releases

Each Batch

.One Batch
per Month

Monthly
Proportional

Composite
(2)

Quarterly
Proportional

Composite
(2)

Each Batch
prior to release

Monthly

Monthly

Quarterly

Principal Gamma

Emit;ters 4

Dissolved and
Entrained Gases.

Tritium

Gross a

P-32

Sr-89, Sr-90

Fe-55

5 E-7

1 E-5

1 E-5

1 E-7

1 E-6

5 E-8

1 E-6



TABLE NOTATION — TABLE 4.8.A

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

(2)

(3)

A proportional composite sample is one in which the quantity of liquid
sampled is 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 lOX 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 ~95X 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 list does not mean that
only these nuclides are to be detected and reported. Other nuclides
which influence accounting for ~95X 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

Gaseous
Release
~TB

A. Conta inment
Purge

Sampling

Each Purge
Grab Sample

Minimum
Analysis
Fre uenc

Each Purge

Type of
Activity Anal sis

Principal Gamma Emitters (3)
H-3

Lower Limit
of Detection

(LLD)
Ci(ml).—

1E-4 (»
lE-6

BE 1. Stack Principals Gamma Emitters (3) 1E-4

2. Building Vent-
ilation

Grab Sample Monthly'-3 1E-6

a. Reactor/Turbine

b. Turbine Exhaust

c. Radwaste

O'All Re 1 eas e
Points listed
'in B. above

Conginuous

Continuous

Continuous

Continuous

Charcoal
Sample Weekly

Particulate
Sample Weekly

Composite
Particulate

Sample Monthly

Composite
Particulate

Sample Quarterly

I-131
'-133

Principal Gamma Emitters (3)

Gross

Sr-89, Sr 90

1E-12
1E-10 ( )

1E-11

1E-ll

1E-ll



TABLE NOTATION — 4.8.B

(1) 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 M'C value specified
in 10 CFR Part 20, Appendix B, Table TI, Column 1.

(2) When samples are taken more„often than that shown, the minimum detectable
, concentrations can be correspondingly higher.

(3) 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, H0-99, 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'hich 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 Hn-54, Fe-59, Co-58, Co-60, Zn-65, Ho-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

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 flexibilityof 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 flexibilityunder 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 Pait

20.'.8.A

LI UID 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 II. This limitation provides addi-
tional assurance that the levels of radioactive materials in bodies of
water outside the'ite 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 HPC in air (submersion)
was converted to an equivalent concentration in water using the methods
described in International Commission on Radiological Protection gCRP )
Publication 2.
Specification 3;8.A.3 is provided to implement the requirements of Sections
II.A, III.Aand IV.A of Appendix I, 10 CFR Part .50. The Limiting Condition
for Operation implements the guides sht forth in Section 11.A of Appendix I.

Specification 3.8.A.4'rovides the required" operating flexibilityand
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'rinking 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.Aof Appendix I that conformance with

L

289



3.8.A LlOUXD EFFLUENTS (cont'd)

the guides of Appendix $ 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 substantial'ly under-
estimated. The equations specified in the ODCN for calculating the
doses due to the actual felease 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.~r-the&urpose
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-
iiquid effluents vill be kept "as low as is reasonably achievable."
This specification implements the requirements of 10 CFR Part 50.36a,
General Design Criterion'0 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 sui.table 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
.limiting 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 AXRBOKiE EFFLULiiTS

Specification 3.8.B.I is provided to ensure that the dose rate at any-
time a" the exclus-on boundary from gaseous effluents from all units
on the siL'illbe within the annual dose limits of "10 CFR Part 20 for
unrestricted areas. The annuli dose limits are the doses associated with
the concentrations of 10 CFR Part 20, Appendix', Table 1X. These limits
provide reasonable assurance that radioactive material discharged in
gaseous effluents will not result in the exposure of an .'ndividual in an
unrestricted area, either within or outside the exclusion area. boundary,
to annual average concentrations exceeding the limits specified in
App'ndix B, Table XX of 10 CFR Part 20 {10 CFR Part 20.106{1)0. For
individuals who may at times be within the exclusion area boundary, the
o«cupnncy of the individual. will be sufficiently low to compensate for
any increase in the atmospheric diffusion. factor abave that for the ex-
« iusion 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'o~ (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 requires that appropriate corrective action gs)
be taken to reduce gaseous effluent releases if the limits of 3.8.B.1
are exceeded.

'\
r"

Specification 3.8.B.S is provided to implement the requirements of
Section II.C, III.A, a'nd 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 3.8.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 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.Aof Appendix I that'onfor-
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 ODOM calculational methods approved by NRC for calculating
the doses due to the actual release rates of the sub)ect 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 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 II.B, IIX.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 X.

Specification 3.8.B.4 provides the required'perating flexibility and
at the same time implement the guides set forth ln Section TV.A of
Appendix I to assure that the'eleases of radioactive ~aterial in gaseous
cffluents will'e kept "as low as is reasonably achievable." The
Surveillance Requirements imp'ement the'equirements in Section XII.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
ac'tual exposure of an individual through the appropriate pathways is
unlikely to be substantially underestimated. The dose calculations
established in the ODCM for calculating the'oses'ue 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 Ga'seous

Effluents'n

Routine Releases from Light-'ater-Cooled Reactors,". Revision 1, July
1977.'he ODCH 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. Pum

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 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.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 Commi'ssion to evaluate the station's performance relative
to radioactive 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
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 special nuclear radioactive material
sources does not exceed allowable limits.

'
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(b) ~ Annual 0 era ti Re or t
ix tabulation on an annual basis of the number
of station, utility and other personnel
(including contractors) receiving exposures
greater than 100 mrern/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 dose assignnrent to various duty functions
may be estimate based on pocket dosimeter,
TLO, or film badge measurements. Small
exposures totalling less than 20% of the
irrdividual total do e need not be accounted
for. In the aggregate, at least 80K of the
total whole body dose received from external
sources shall be assigned to specific major
work functions.

C ~ i>onthlv 0 erati n Re ~ort. Routine reports oi
operating statistics and shutdown experience shall
be submitted on a monthly basis to the Office of
Inspection and Enforcement, U.S. Nuclear Regulatory
Commission, Washinqton, C.C. 20555, with a copy to
the appropriate Regional Of ice, to be submitted no later
than the tenth of each month following tne calendar month
cove~ed by the report h narrative summary of operating experience

. plmll be submitted in the above schedule.

'ny

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.
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Revised 1-10-7S,

O. 0 AOYINISTRATIVtl COYiTROl.S

d. Radioloaical Environmental Nonitori

l. TVA shall prepare a report cnt tied "Environ=ental Radio-
activity Levels — Bro~s Ferry nuclear P'anc - Annual Report."
The report shall cover the previous l2 months of operation
and shall be submitted co the Director of the NRC Region II
Office (with a copy to the Director, Office of Nuclear Reactor
Regulation) withe 120 days af ccr January 1 of each year.
'The rcporc formac horn in Regulatory Guide 4,8 Ticle 1 shall
be used. The report shall include su~acies, interpretat'ons,
and cvaluacions of thc results of the radiological envirorcental
surveillance activicics for the rcport period, 'including a
co@parison with preoperational studies aod/or operational
controls'as appropriate), and an assessment of the observed
impacts of chc plant operation on chc environment. If harmful
ef feces or evidence of irreversible damage are detected by
the monitoring, the licensee shall provide an an lysis of
the problem and a proposed course of,action to alleviate
the problem.

2. Results of all radiological environmental camples taken chall
be sueuarired and tabulated on an annual basis. In the event
that some results are noc available Michin thc 120-day period,
the report shall be submitted noting and explaining the
reasons for the missing resu1cs. Thc missing data shall
be submitted as soon as possible ia a supplementary rcport.

2. Reportable Occurrences

Reportable occurrence, includ'nq corrective actions and
measures to prevent reo( curxence, shall be reported co
the NRc. Supplemental reports may be required to fully
describe f inal resolution of occurrence. In case oi
corrected or supplemental reports, a 1 icens ee event
report shall be complered ano reference shall be made to
the oriqinal report date.
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6. 0 AOMIHISTRATIVE CONTROLS

(9} Per formance'f 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 specif'cations bases; or
discovery during plant life of conditions not
specifically considered in the safety analysis
report or technical specifications that
require remedial action or corrective measures
to prevent the existence or development ot an
unsafe condition.
Note: This item is intended to provide for
reporting of potentially generic problems.

(10) - The concentration of . radioac tive .material
in liquid effluents released to unrestricted
areas exceeds the concentrations specified
in 10 CFR Part 20; Appendix 8, Table II,
Column 2 for radionuclides other than dissolved
or entrained noble gases. Concentration of
dissolged or entrained noble gases exceeds
2 x10 Ci/ml total activity.

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

or 3000 mrem/yr to the'kin.

'(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.
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6.0 ADMINISTRATIVE CONTROLS

b.
cccutceuces discussed belcw:hell be the "ubject cf
written reports to the Director of the appropriate
Reg ional Office w'hin thirty days of occurrence of
the event., The written report shall include, as a
minimum, a completed cooy of a licerrsee event
report forms Information provided on the licensee
event report form shall be supplemented, as needed,
by additional narrative material to piovide
complete evplanation of the circumstances
surrounding the event.

Reactor protection system or engineered safety
feature instrument settings which are found to
be less conservative tnan those established by
the technical speci'ications but wh'ch do not
prevent the fulfillment of the func" ional
requirements of a fectqd systems.

(2) Conditions leading to,operation in a degraded
mode permitted by a limitirrg condi ion for
operation or plant shutdown required by a
limiting condition for operation.

Note: Routine surveillance tes t ing,
instrument calibration, o preventat've
maintenance which require system
configurations as desc ibed in items 2. b. (1)
and 2.b. (2) need not ce repor" ed excect where
test results themselves revea' degraced mode
a'escribed above;

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

(rr) Abnormal degradation of systems other than
those specif'ied in item 2.a (3) above designed
to contain radioactive material resulting from
the fiss'ion process.

(5) .

Note: Sealed sources or calibration sources
are not irrcluded under t)ris item. Leakage of
valve packing or gaskets within the liorits for
identified leakage set forth in technical
specifications need not be reported under this
item.
An unplanned offsite release of 1) more tl>an 1 curie oi
radioactive ~raterial in liquid eHluents, 2) more than
150 curies of noble gas in gaseous effluents, or 3) more
than 0.05 curies of radioiodine in gaseous effluents.
Tire report of an unplanned offsite release of radioactive
material shall include the following information;

l. A description of the event and equipment involved.

2. Cause(s) for the unplanned release,

3. Actions taken to prevent recrrrrence.

4. Conseqrences of the unplanned release.
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6. 0 ADMINISTRATIVECONTROLS

Anomalou Heasuremencs -Radiolo ical Environmental Monitorin

(1.) If, during any, 12-month report period, a measured Jevel of radio-
s rrctivity in any environmental medium other than those associated

vith gaseous radioiodine releases cxcecds tea times the control
station Value, a written notification vill be submitted vithin
one veek advising the NRC of this cbndition." This'notification
should include an evaluacion of any release conditions, environ-
mental factors, or other aspects necessary to ex~lain the
anomalous result.

(2.} If, during any 12-nonrh score,per'iod, e nessurrd level of
radioactivity in any environmental medium other chan those
associated vith gaseous radioiodine releases exceed" four times
the control station value, a written notification mill. be
submitted W thin 30 day advis'ng the HRC of thirs condition.
This notifica ion should inclufle an eveluap iron rgf any release
conditions, environmental factors, or other aspec"s necessary
to explain the anor~lous results

If individual milk samples sho- I-'31 concentrations of 10

picocurics p r lite. or grea er ~ a pl ~ sflr ll be submitted
vithin 10 days advising the NRC of the proposed action to
ensure the plant related annual doses v'll be within the
desigu obgective of 15 mrer3/yrIrcactor to cl..e thyroid of acy
ind' idua1.

(.,4. If m lk samples collec ed over a ca..(; ~
': 'gua'.r'; ~ velage

concentrations of 6.0 picocur$ es per incor cr r,re".ret,' plan
shall be submitted vithin,30 day,, adv" in" cnu N'c'.0 o the
proposed action co ensure chc plant-rela ec anr.ua'oses v'1l
be w'chin che design ob)ective of 15 m:ea/yr/rcacr„llr ro ch»
thyroid of any individua'.

*In the case of a tentar ivenly anomalous value for rociost:oar ium, a conriwcory
reanalysis o. the origin. 1, a cuplicatc or a acw safuplc macy be desirable. Ire this
it:s agree the resu's of the conf ir ncory analys's s .al1 bi comp'««„'"- c'...e c rl'est
time consi" ten vitl: thf: ~.ca lysis, and i -he higa valu ~ e r I::e.., c';,e re>gnrt to t.ee

hRC "hall be submitted mthin one week following this alla ysis.

(5.) If such levels as discussed in 6.7.2.c.3 and 6.7.2.n.d cne
be definitely ahovn to result from sources other than the
Brovnu Ferry Nuclear Plant, the reporting action called for
in M6.3(a)3 and 5.6.3(a)4 need not be taken. Justification
for assigning high levels of radioactivity to sources other
than the Brovns Ferry Nuclear Plant must be provided ia che
annual report.
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6. 0 ADMINISTRATIVECONTROLS

6.7.3 Uni ue Re ortin Re uirements

A. Radioactive Effluent Release Re ort

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 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 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'eterologicalconditions 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 sourcesi the tests reveal the presence of 0.005microcurie or more of removable contamination.
Special Reports (in writing to the Director of
Regional Office of Inspection and Enforcement).

Reports on the following area" shall besubmitted as noted:

a. S»conlary Containment
Leak Rate Testing (5)

4 7 ~ C ~ within 90
day.. of
completion
of each test.

b. Fatigue Usage
evaluation

6.6 Annual
Opera ting
Report

C. Seismic Instrumentation 3.2.J.3
I nope ra bi 1 i ty

Within 10 days
after 30 days of
inoperabi 1 i ty
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6. 0 ADMINISTRATIVECONTROLS

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'hree 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.

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.

4,

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'efines 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.

5. Prepare and submit to the Commission within 30 days, a
Special Rcport 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
ef fluenL. during the remainder of the current calendar quarter
and duri n:. cCce subsequent three calendar quarters so that the
average dose during these four calendar quarters is within

LO mrad for gamma radiation and (20) mrad for beta radiation.
See item 6 below.
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6.0 ADMINISTRATIVECONTROLS

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.

356b





UNIT 3



a protective trip function. A''rip system may
require one or more instrument channel trip signals

" related.to one or more plant parameters in order to
initiate, trip system action. Ini.tiation of
protective action ma„ require the tripping of a
single trip system or the conincident tripping of
two trip systems.

7. Protective Action - An action initiated by
the'rotectionsystem when a limit is reached. A

protective action can be at a channel or system
level.

8.

9 ~

Protective unction - A system protective action
which results from the protect'ive action of the
channels monitoring a particular plant condition.

Simulated Automatic Acutat on - Simulated automatic
acutation means applying a simulated signal to the
sensor to actuate the circuit in question.

10. Logic - A logic is an arrangement of relays,
contacts, 'and other components that produces a
decision output.

(b)

from channels and produces decision outputs to
the actuation logic.
Actuation -' logic that. receives signals
(either from initiation 'logic or channels) and
produces decision outputs to,accomplish a
protective action.

1'1. 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.



12. Channel Functional Test — Shall be'. Analog Channels - the injection of a simulated signal'nto
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.

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

W. Functional Tests - A functional test is the manual
. operation or initiation of a system, subsystem, orcomponent to verify that it functions within designtolerances ( e.g., the manual start of a core spray pumpto verify that it runs and that it pumps the requiredvolume of water).

Xe

Yo

Z ~

Shutdown « The reactor is in a shutdown condition whenthe reactor mode switch is in the shutdown mode positionand no core alterations are being performed.
En ineered safe uard — An engineered safeguard is asafety system the actions of which are essential to asafety action required in response to

accidents.'ulative

Downtime - The cumulative downtime for thosesafety components and systems whose downtime is limited
to 7 consecutive days prior to requirinq reactor
shutdown shall be limited to any 7 days in a consecutive30 day period.

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

ground.'B.

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 is< not controlled for protection of individuals
from exposure to radiation and radioactive materials.



TABLE 1.1

SURVEILLANCE FREQUENCY NOTATION

NOTATION

S

D

SA

S/U

N.A.

FREQUENCY

At least once per 12 hours.

At least once per 24 hours.

At least once per 7 days.

At least once per 31'ays.

=. At least once per 92 days.

At least once per 6 months.

At least once per 18 months.

Prior to each reactor startup.

Not applicable.



LIMITING CONDITIONS FOR OPERATION SURVEILLANCE RFOUIREMENTS

.3.2.K Radioactive Gaseous Effluent 4.2.K Radioactive Gaseoua Effluent

Monitorin Instrumentation Monitorin Instrumentation

1. The radioactive 'gaseous
effluent monitoring 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."S.B.1 are not exceeded.

l. 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.

2. 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.
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TABLE 3.2.K
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

Instrument

Minimum
Channels

Parameter, Action

1. Stack

Noble Gas
Activity Monitor

Release Rate
Measurement

A/C

b. Iodine
.Cartridge

Installed

c. Particulate
filter

NA Installed B

2. Reactor /turbine
— Building Ventilation

a. Noble Gas
Activity Monitor

Release Rate '/C
Measurement

b. Iodine Monitor Release Rate
Measurement

B/C

c. Particulate Monitor Release Rate
Measurement

B/C

3. Turbine Building
Exhaust

a. Noble Gas
Activity Monitor

b. Iodine Monitor

Release Rate
Measurement

Releas'e Rate
Measurement

A/C

B/C

c. Particulate Monitor Release Rate
Measurement

B/C



3.2.K (Continued)
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

Instrument

Minimum
Channels

Parameter, Action

4. Radwaste Building
Ventilation

a. Noble Gas
Activity Monitor

(l) Release Rate A/C

b.. Iodine Monitor (l) Release Rate
Measurement

B/C

c. Particulate Monitor (l) Release Rate
Measurement

B/C



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't least once every .4 hours.

A(TION 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.
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TABLE 4.2eK
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE

REQUIREMENTS

Instrument
Instrument

Check
Source

Check

Channel
Channel Functional

Calibration Test

Modes In Which
Surveillance

Re uired

1. Stack

a. Noble Gas
Activity Monitor

2.
Reactor/Turbine'uilding

Ventilation

a. Noble Gas
Activity Monitor

I

b. Iodine Monitor

M

M

Q(1)

Q(1)

Q(1)

M(2)

M(2)

M(2)

c. Particulate Monitor

3. Turbine Building
Exhaust

'.

Noble Gas
Activity Monitor

b. Iodine Monitor '

Q(1)

Q(1)

Q(1)

M(2)

M(2)

M(2)

c. Particulate 'Monitor

4. Radwaste Building
Ventilation

a. Noble Gas
Activity Monitor

b. Iodine Monitor
c. Particulate Monitor

' D

D

D

D

Q(1)

Q(1)

Q(1)

Q Cl)

M(2)

M(2)

M(2)

M(2)





NOTES FOR TABLE 4 '.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:

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

2. Instrument indicates an inoperable downscale failure.
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The operability of the seismic instrumentation ensures that
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 uInstrumentation for
Earthquakes.~'he

radioactive gaseous effluent instrumentation is'rovided
to monitor and control, as applicable, the releases of radioactive
materials in gaseous effluents during actual or potential

releases'f

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.



The most likely case would be to stipulate that'ne channel be
'ypassed,tested, and restored, and then immediately following,

the second channel be bypassed, tested, and restored. This i.s
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 perfectly
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 reductions in human
error.
The conclusions to be drawn are these:

A 1 out of n system may be treated the same as a single
channel in terms of choosing a test i.nterval; 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 'i:n 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 discussion above applies
also.

A

The criteria for ensuring the reliability and accuracy of the
radioactive gaseous effluent instrumentation in listed in Table 4..2.K.



LIMITING CONDITIONS FOR OPERATION ~ SURVEILLANCE REQUIREMENTS

3.8 RADIOACTIVE MATERIALS

A licabilit
'I

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

4.8 RADIOACTIVE MATERIALS

A licabilit
'Applies to the periodic test and record
requirements and sampling and monitoring

'ethods used for facility effluents.

~Ob ective Ob ective

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.

To ensure that radioactive liquid
and=gaseous releases from the facility
are'aintained within the limits
specified by Specifications'3.8.A and
3.8.B.

S cification

A. Li uid Effluents A. Li uid Effluents

The concentration of radio-
active material released at
any time from the site to
unrestricted areas (see
Figure +.f.A- I shall be
limi.ted 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 uCgml 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.

1. Facility records shall be
maintained of radioactive
concentrations and volume
before dilution of each
batch of liquid effluent
released, and of the average

'ilutionflow 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 dose or dose commitment
to an individual from. radio-
active materials in liquid
effluents released from each
unit to unrestricted areas
(See Figure 'f.>.k l ) shall
be limited:

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.
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.8.A Li uid Effluents 4.8.A Li uid 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.,

4. If the limits specified in 3.8.A.3.
a6b above are exceeded, prepare and
submit Special'Report persuant to
Section 6.7.3.C.2.

5. 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.t Aal ) when averaged over
31 days would exceed 0.06 mrem to the
total body and 0.21 mrem to any organ.

The operation of the automatic
is'olation valves and discharge tank
selection values shall be checked
annually.

5. 'he accuracy of the radwaste
effluent flow rate monitor shall
be checked at least monthly.

6. 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.

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

'pecified in plant approved pro-
cedures at least once every 31 days.

7. 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.l. above. If this
requirement cannot be met,
continued release of liquid
effluents shal!. be permitted only
during the succ~e~ing 48 hour
period, two independent samples o
each tank shall be, analyzed and
two station personnel shall
independently check valving
before 'the discharge.

7. 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 4.8 RADIOACTIVE MATERIALS

B. Airborne Effluents

1. The dose rate at any
time in the unre-
stricted areas (see
Figure +-<<.I ) due to
radioactivity released
in gaseous effluents
from the site shall be
limited to the follow-
ing v'alues:

B. Airborne Effluents
'.

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

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

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 ba'sis
using instruments
specified in Table
3.2.K;

b. The dose rate
limit for all
radioiodine s for
all radioactive
materials in
particulate for
and for radio-
nuclides other
than noble gases
with half lives
greater than 8
days shall be
1500 mrem/yr to
any organ.

2. 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 t'o the NRC
pursuant to section
6.7.2.a.

b. For =effluent strear
without continuous
monitoring capa-
bility, the activity
shall be monitored
and recorded and
the releases throu/
these streams shal]
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 performi
in accordance with Table
4.8.3.
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3. The air «<e in unre-
stricted areas (see
Figure 4K 8, I ) due to
noble gases released
in gaseous effluents
per unit shall be
limited to the follow-
ing:

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

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.

4 ~ If the calculated air
dose exceeds the limits
specified in 3.8.~ F 3

above, prepare and
submit a special report
pursuant to section
6.7.3. C.5

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

The dose to an indivi-
dual from radioiodines,
radioact,ive 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

) shall be limited
to the following:

5. Sampples „of offgass
effluents shall be ana-
lyzed at least, weekly to
determine the identity
and quantity of the
principal radionuclides
being released.

a. D~ing any
calendar quarter
to ~ 7.5 mrem;

b. During any
calendar year
to, 15 mrem;
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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'e routed through
the charcoal adsorbers
when the projected
gaseous effluent re-
leases to unrestricted
areas (see Figure 'f.$'.8.

J ) 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



LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.8.C Radioactive Effluents — Dose 4.8. C Rad ioac tive Effluents — Dose

The dose or dose commitment to a real
individual from all uranium

fuel'ycle

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.

1. Cumulative dose contributions
from liquid and gaseous
effluents shall be determined
in accordance with specifi-
cations 3.8.A. 3, 3 '.B.3, and
3.8.B.5.

2; . With the calculated dose from the
release of radioactive materials in
liquid or gaseous effluents exceeding
twice the limits of specification
3.8.AD', 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'uch that the limits of
3.8.C.1 are not exceeded.

D. Mechanical Vacuum Pum

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.

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

2. If the limits of 3.8.C.1 are not
met, the. vacuum pump shall be
isolated.
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3 ~ 8 RADIOACTIVE MATERIALS 0 ~ 8 RADIOACTIVE MATERIALS

Miscellaneous Radioactive
Materials Sources

~ E. Miscellaneous Radioactive
Materials Sources

1. Source Leaka e Test Surveillance R uirement

Each sealed source" containing
radioactive material
in excess of those
quantitiee of
byproduct material
listed in 10 CFR
30.71 Schedule 8 andall other sources,
including alpha
emitters, in excess
of 0.1 microcurie,

. shall be free of ?
0.005 microcurie ofremovabl e
contamination., Each
sealed source with
removable
contamination in
excess of the above
limit shall be
immediately withdrawn
from use and (a)
either decon'taminated
and repaired, or (b)
disposed of in

'-accordance with
Commiesion
regulations.

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

~'hallbe capable
of detecting the
presence of
0. 005 microcurie
of radioactive
material on the
test sample.

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:

305





TABL~ 4.8,.A
RADIOACTIVE LI UID WASTE SA!fPLIHG AND ANALYSIS PROGRtQf

LIQUID RELEASE
TYPE

SA!fPLIHG
FRE UENCY

MINI!fUM ANALYSIS
FRE UENCY

TYPE OF ACTIVITY
ANALYSIS

LOVER LIMIT OF DETECTION
LTD uCi/ml)

Batch Haste
Releases

Each Batch

One Batch
per Month

Monthly
Proportional

Composite
(2)

Quarterly
Proportional

Composite
(2)

Each Batch
prior to release

Monthly

Monthly

Quarterly

Principal Gamma

Emiqters 4

Dissolved and
Entrained Gases

Tritium

Gross a

P-32

Sr-89, Sr-90

Fe-55

5 E-7

1 E-5

*1 E-5

1 E-7

5 E-8

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 composite sample 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/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.

(4) The principal gamma emitters (those expected to account for ~95X 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 list does not mean that
only these nuclides are to be detected and reported. Other nuclides
which influence accounting for ~95X 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 GASFOUS WASTE SAHPLING AND ANALYSIS PROGRAH

Gaseous
Release

Tvv e
Sampling

Hinimum
Analysis
Freauenc

Type of
Activity Anal sis

Loner Lxmit
of Detection

(LLD)~ci (ml )

A. Containment
Purge

Each Purge
-. Grab Sample

Each Purge Pr inc ipa 1 Gamma Emit ters (3) 1E-4
H-3 1E-.6

B ~ 1. Stack Principal Gamma Emit ters (3) lE-4

2. Building Vent-
ilation

Grab Sample Honthly H-3 1E-6

a. Reactor/Turbine

b. Turbine Exhaust

c. Radwaste

O'All Release
Points listed
in. B. above

Continuous

Continuous

Charcoal
Sample Meekly

Particulate
Sample Meekly

I-131 1F.-12 (2)
I-133 1E-10

(2)Principal Gamma Emitters (3') 1E-11

Continuous

Continuous

Composite
Particulate-

Sample Honthly

Composite
Par ticulate

Sample Quarterly

Gross

Sr-89, Sr 90

1E-11

1E-11



TABLE NOTATION — 4.8.B

(1) 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), b'ut in no case shall the lower limit of detection as
calculated in this manner be greater'han 10% of the HPC value specified
in 10 CFR Part 20, Appendix B, Table II, Column 1.

(2) When samples are taken more often than that shown, the minimum detectable
. concentrations can be correspondingly higher.

(3) 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 circumstances resu1t 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 above
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 flexibilityof 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 flexibilityunder 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 LI UID EFFLUENTS

Sp cification 3.8.A.l 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 gCRP )
Publication 2.
Specification 3:8.A.3 is 'provided to implement the requirements of Sections
II.A, III.Aand IV.A of Appendix I, 10 CFR Part 50. The Limiting Condition
for Operation implements the guides sht forth in Section 11.A of Appendix I.

Specification 3.8.A. 4 provides the'equired'perating 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 wi11 be kept "as low as is reasonably achievable".
Also, for fresh water sites with" drinking water supplies which can be
potentially affected ~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 in "section III.Aof Appendix I that conformance with
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3.8.A LI UID 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 ODMC for calculating the
doses due to the actual release rates of radioactive materiaIs 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 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
.limiting values ot 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'he liquid
effluents are operating during any period when these releases are
taking place.

3.8. B AIRBORNE EFFLUEiÃiS

Specification 3.8.B.l 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 annual dose limits are the doses associated with
the concentrations of 10 CFR Part 20, Appendix B, Table II. These limits
provide reasonable assurance that radioactive material discharged in
gaseous effluents will not result in the exposure of an individual in an
unrestricted 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 sufficiently 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'o~ (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 requires that appropriate corrective action gs)
be taken to reduce gaseous effluent releases if the limits of 3.8.B.l
are exceeded.

Specification 3.8.B.5 is provided to implement the requirements of
Section II.C, III.A, and IU of Appendix I, 10 CFR Part 50. The
limiting conditions for operation are the guides set forth in Section
XI.c of Appendix I.
Specification 3.8.B.6 provides the required operating flexibility
and at the same time implement the guides set forth in Section IU.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 IIX.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 ODOM 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.o 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'ill 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 IXD 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 XX.B and XI.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 II.B, III.Aand 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 X. *

Specification 3.8.B.4 provides the required operating flexibility and
at the same time implement the guides set'orth in Section IV.A of
Appendix I to assure that the releases of radioactive material in gaseous
effluents will'e kept "as low as is reasonably achievable." The
Surveillance Requirements imolement 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 ODOM for calculating the'oses'ue 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'n

Routine Releases from Light-Water-Cooled Reactors," Revision 1, July
1977.'he 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'rovides 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.Pum

The purpose of isolating the mechanical vacuum pump line is to
limit the r'elease 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 1ine
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.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 Commi'ssion to evaluate the station's performance relative
to radioactive 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
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 leakagefrom byproduct, 'source, and special nuclear radioactive materialsources does not exceed allowable limits.





6 0 AON I N ISTj'(ATIVK C:ONTROLS

(b) ~ Annual 0 eratinp Re oct

A tabulation on an annual. oasis- of the number
of s trl tion, utility and other personnel
(includinq contractor") receiving exposures
greater than 100 mremJ'yr and their associated
man rem exposure according to work and job

~, functions,'.g., reactor operations and
surveillance, inservice inspection, routine
maintenance, special aiaintenance (describe
maintenance), waste processing, and refueling.
The 'dose assignment to various duty functions
may be e. timate" 'based,on pocket dosimeter,
TLD, or film badge measurements. Small
.xposure 'otalling less than 204 of the

~ ind'vidual total dose need not be accounted
for ~ In the aggregate, at least 80% of the
total whole body dose received from external
sources shall oe assigned to speci fic major
work functions.

c. monthly 0 erati n< Re ort. Routine reports of
ope" acing statistics and shutdown experience shall
be submitted on a monthly basis to the Office of
Inspection and Enforcement, U.S. Nuclear Regulatory
Commission, washinqton, C.C. 20555, with a copy to
the appropriate Regional Of,ice, to be submitted no later
than the tenth of each month following the calendar month
covered by the report A narrative summary of operati»g experic»cesigil be submitted in the above schedule.

Any changes to the Offsite Dose Calculation Manual of
Spccii:ication 6.10 shall be submitted with the Monthly
Operating Report within 90 days in which the change(s)
was made effective.
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4 0 hl)tsINISTRATIVK CONTROLS

d. Radiolovical Env9.ronmental Nonitorin

3.'. TVA shall prepare a report cn" tied "Environ=ental R~dio-
activity Levels - Brouas Ferry Nuclear Plant - Annual Report."
Tne rcport shall cover the previous 12 months of oper ticn
and shall'be submitted to the Director of the ETC Region II
Of fice (with a copy to the Director, Of fice of Nuclear Reactor
Regulation) uithm 120 days af ter January 1 of each year.
The rcport format shoMn in Regulatory Guid» C.S Title l shall
be used. The 'report shall include cummacics, interpretat'ons.
and evaluations of the results of the raJiolo cital environmental
surveillance activities for the rcport period, including a
comparison with preoperational studies and/or operational
controls (as'appropriate), and an assessment of the observed
impacts of thc plant operation on xhc environment. lf harmful
effects or evidence of irreversible damage arc detected by
the monitoring, the liceasee shall provide an analysis of
th problem and a proposed course of action to alleviate
,the problem.

2. Results of all radiological environmental camples taken shall
be summarized and tabulated on an annual basis. In the event
that some results are not available within thc 120-day period,
the report shall be submitted notini. and explain@,ing the
reasons for the missing results. Thc missing data shall.
be submitted as soon as possible ia a supplementary rcport.

2. Reportable Occurrences

Report able occurrences, includ'q corrective act ions and
measures to prevent reoccurr ~nce, shall be reported to
the Hf(C. Supplemental reports nay be required to fully
describe f inal resolution oi occurrence. Xn case oi
corrected or supplemental report,">, a licensee event
report shall be completed and reference shall be made to
the oriqinal report date.
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"'.O ApmNrSTry Try'. CONTROr.S

(9) 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 spec'fications bases; or
discovery during plant life of conditions notspecifically considered in the safety analysis
report or technical specifications that
require remedial action or 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 concentra tion of radioactive ma teria 1
'in liquid effluents released to unrestricted
areas exceeds the concentrations specified
in 10 CFR Part 20, Appendix 8, Table XZ-,

Column 2 for radionuclides other than dissolved
or entrained noble gases. Concentration of
dissolged or entrained noble gases exceeds
2 x10 Ci/ml total activity.

(11) (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.
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6.0 ADHXNXSTRATXVE CONTROLS

T~hirt -o~aMrittso Reports. The'eportable
occurrences di cussed below shalJ. be tne subject of
written reports to the Director of the appropriate
Regional Office w'hin thirty days of occurrence of
the event. The written report shal'nclude, a a
minimum, a completed cooy of a licensee event
report form. Xnformation 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 -o
be less conservative than those established by
the technical speci" cations but wh'ch do not
prevent the fulfillment of the func=ional
requirements of affected systems.

(2) Conditions leading to operation in a degraded
mode pexmitted by a limiting condi" ion, for
operation ox'lant shutdown required by a
limiting condition for operation.

Note: Routine surveillance testing',
iristrument calibration, or p evt.ntat'e.
maintenance which require system
configurations as described in. items 2. b. (1)
and 2 b. (2) need not ce reported excect whe
test results themselves revea' cegraced tmode
as describec above.

(3) Ohser'ved inadequacies in the imolementat'on of
administrative or orocedural controls which

threaten to cause reduction'of degree of
redundancy provided in reactor protection
systems or engineered safety feat ure systems.

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

(5)

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 xelease of 1) more than 1 curie of
xadioactive ~>aterial in liquid effluents, 2} mote than
150 curies of noble gas in gaseous effluents, or 3) more

than 0.05 cuxies of radioiodine in gaseous effluents.
The report of an unplanned offsit:e release of radioactive
material shall include the following information:

l. - A description of the event and equipment involved.

2, Cause(s) for,the unplanned release.

3. Actions taken to prevent recurrence.

4. Consequences of the unplanned release.
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6. 0 ADMINISTRATIVE CONTROLS

Anomalous Hcasuremencs -Radiolo ical Environmental Monitorin

(1.) If, during any 12-month report period, a mcasirred devel of radio-
dctivicy in any environmental medium other than those associated
vith gaseous radioiodine releases cxcecds tca times chc control
sta'tion value, a vritccn notification vill be submittr:d vichin
onc veek advising the NRC of this cbndi.cion." This notification
should include an evaluation of any relea e conditions, environ-
mental factors, or other aspects necessary to c>plain the
anomalous result.

r

(2.) If, during any 12-nanna ra",orr period, n rnnaurnd 1ovnl of
radioactivity in any environmerrcal medium other <han those
associated vith gaseous radioiodine rclcasrs cxcceds four times
thc control station value, a v:;itccn notification vill be
submicccc v" thin 30 day" advis r.g the llRC oi =his condition.
This notifica ion should inclurle an cvelua ~ jr n of any release
conditions, enviror.mental factors, or othe'r aspec-s necessary
to explaia the anomalous rcsulcn

(3.) If individual milk samples sho-'-'31 concentrations of 10
picocurics p r 1» tcr or greater, a pl ra s'»'.i 1 ti«submitted
vithin 10 day" advising the hRC of chz p:oposed action to
ensure the plant related annu" I doses vi}.1 be vithin thc
dcsigu oh)ective of 15 mrem/yr~rcaccor to the thyroid of any
ind'vidual.

(4.) If m lk samples collcc;ed over a calf "..;".: rluarcf..!. s ~ .-.~ .verage
concentrations of 6.0 picocuries per 1 tor or '„r,.".r;, a plan
shall be submitted vic..in 30 days advi!:in'„cnu Nf'.C o

chi'roposedaction co ensure thc plant-rela ere .,n..uaa dose vill
bc v'thin che design ob)ective of l5 rfr:cm/yr/rcacr.iir ro rhc
thyroid of any individua'.

va luc for ac ios
c or a acv sainpic
ry a;1aa 1V5 n S Se a

Xf Ceie hi ga V 2!u
folioving thi" a

+In the case of a trncativcly anomalous
rcanalysi o. the origin-l, cuplic t
ins aircc the resu'. the conf ir~co
t ime consiscen vt.tl: ch«a.".a lys'», and
hRC shall be submitr,cd vithin one veek

c" ontium. «-i conii~scory
may bc dcsirabl ~ Ir, tn s
b.

~ . -,„.1:,, c';,e r;rinrt to t. e

l!a lys is ~

5) If such levels as discussed in 6.7.2.c.3 and 6.7.2.c.4 can(
be definitely shovn to result from sources other than the
Brovnr» Ferry Nuclear Plant, the reporting action called f'r
in 5.6.3(a)3 and 5.6.3(a)4 need not be taken. Justification
for assigning high lcvcls of radioactivicy to ources othrgr
than the Brovns Ferry Nuclear Plant must be provided ia the
annual rcport.
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Uni ue Re ortin Re uirements

A.. Radioactive Effluent Release Re ort

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 Inspection and'nforcement
within 60 days after January 1 and July 1 of each
year. The report shall include a summary of the
quantities oi radioactive 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-Mater-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

'ormat of Appendix 8 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 bd
calculated in accordance with the ODCH.

B. Source Tests

Results of required leak tests performed on sourcesi'he tests reveal the presence of 0.005microcurie or more of removable contamination.
C ~ Snecial Re-"orts (in writing to the Direc'or of

Regional Office -of Inspection and Enforcement) .

Reports on the following area" shall be
submitted as noted:

a. S~.'con iary Containm~nt
Leak Rate Testing(5)

4 ~ 7.C Within 90
days oE
completion
oi each test.

b. Fatigue Usage
Fvaluation

6.6 Annu al
Operating
Report
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6 o 0 ADHXNISTRATEVE CONTROLS

2. Prepare and submit to the Commission within 30 days, a
Special Report which identifies the cause{s) for exceeding
TllE 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 calendai
quarters is within 3 mrem to tlie total body and 10 mrcm
to any organ. This Special Report shall also include:
(1) the results .of radiological analyses of the drinking
vater sources (if applidable), and (2) the radiological
impact on finished drinking water supplies with regard
to t'e requirements of 40 CFR 141, Safe Drinking Mater
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
OPERAl3LE and the reason for nonoperability.

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

4,

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 Eorm, 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 do'se commitment to an individual from such
releases during these four calendar quarters is vithin 15
mrem to any organ. See item 6 belov.

Prepare «nd submit to the Commission vithin 30 days, a

Special Report vhich identifies the cause(s) for exceeding
the limit(s) an<i defines the corrective actions to be taken
to reduce the releases of radioactive noble gases in gaseous
efEluents during the remainder of the current calendar quarter
and during the subsequent three calendar quarters so that the
average dose during these l'our calendar quarters is within

LO 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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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 I



'0

0



Obli C IYO

dc:aonstrcke thc adcauacy.of veekly sampling of chlorine ri sidual during
chlorinat'on of the am:iliary rev cooling vater pystens by demonstrating
that. chlorine residual in auxiliary rav cooling vater (BC') sys e'gs regains
relatively constant dawng chlorina'ion.

S ecificction

TVA villperform special studi.cs during the first tvo periods (including a
spring and a faU. period) of chlorination of the RCW syste}as after Septet r
3.9'T5, vhich are of at least 3 vee~s'uration. During the special studies
period vh n the RC>1 systcas are being chlorinated., samples viU. bc taken
daily frow the RC4'ystem+ and analyzed for chlorine residual. Records of
thc daily sa~ling and analyses villbe naintained and submitted to the NRC
staff fo" their revicv foUoving thc end of the special study period.
Chlorine feed rate and cauivalent RCM concentration villbe reported for

he special studi cs period.

Sarpling during the special study period villbe consid red to satisQ the
zLcnitoring requirecen s of Section 2.2.2 qf the cnvironr ntal technical
sp~cific tions.

DEI.ETED
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. 0 ADMINISTRATIVE COllTROLS

Ob!ce!.I I.

Thi section describes thc adninistrative and nanagercnt cont".ols established to
provide cont'nuing protect on to the environment and to irplc<-„ent the environ<a ntal
tcchnical spec'ications. Measures to be specified in this sec ion include the
assignmcnt of rcsponsibili.ies, organiiatipnal structure, operating procedures,
rcvicv znd audi func <ons, end reporting requirements.

S ecificetions

5.1.1 Thc pover plant superintendent hes responsibility for operating thc
plant vithin the lisd.ting conditions for operation (LCO).

5.1.2 The Director, Division of Environ=ental Planning, is responsible for
the "environment<2. monitoring program outside the plant.

5. 2 Orr,"".' ation

5.2.1 The organic,ation of TVA management vhich directly relate" to operation
of thc pic".. is shovn on Figure $ .2-1.

522 The principal divisions vithin TVA vhich are concerned vith environ-
r<ental matters rcl"tcd to nuclear pover plant oper" ion ere thc
Division of Pover Production (DPP), Division of Forest=y, Fisheries,
and Uildlife Develop...cnt (Fr«lD), Division of Pover Resource Planning
(DPRP), and the Division of Environmentel Planning (DEP). The DPP
and DPRP are in the Office of Pover. The Office of'Pover Quality
Assurance and Audit 5taff is c sp ciel staff vithin the Office of
Pover. Th Office of Pover, DiP, and FI r.'D rcppr to the General
Jhnagcr. Thi" is depicted in Figu"e 5.2-2;

5.3 Revicv znd Audit

5. 3.1 The Directo, DEP, is'csponsiblc for reviev of'lcnt operation
related. to KO to insure tha plant opere ion is heir." conducted
vithin thc 1'ts defined in Section 2 of this doc<" nt.

532 The Office of Ppver Quality Assurance cnd Audit Staff shcU. conduct
a periodic aud't of the environ=ental mpr itprir~ prod.~. ct
least once per calendar year.

5o ao 3 The DPRP and/or DEP she'1 reviev znd con""'bute to thc folio;~-.g
items:

a. Prepar.-'pn of the p oposed, environ=ental technical spc ificct<or

C ~

Coord'.n t ion of envirpr=enteZ technical speci fjcat< pn dcvelp-- .„
vith t.",'efety technical speci.ications to avoid conflict
naintein corsistency.

Propo" ed changes to the environ"entzl techni<eel specifications end
the evaluated i=pact of thc ch nge.
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d. Proposed written procedure, as described in Section 5.5 and
proposed changes thereto which could significantly affect the
plant ' cnv'ron=cntal impact.

c. Propos d change or '~odifications to plant systems or equipment
vhich could significantly affect the plant's environmental impact
and the evaluated impact of the change".

Results of the environmental monitoring programs prior to their
submit al in each Annual Operating Report. Scc Sections.5.6.1
and 5.6.2.

Reported in.,tanccs of violations of environmental technical
specifications. Vherc investigation indicates, evaluation and
formulation of recommendations to prevent recurrence.

Act ion to be Taken if an Znviroturcntal LCO is Exceeded

5.4.1 Follow any remedial action permitted by the technical specifications
until th condition can be met.

5.4.2 DEP vill conduct an independent investi'gation of the incident.
This investigation shall consist of the circumstances leading
to and resulting from the situation together with recommendations
to prevert 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, Pegion XX of NRC within 24 hours shall be made as specified
in Scc'tion 5.6.3, Reporting r'equirements for this paragraph ar'
described in Section 5.6.3.

5.5 Procedures

5.5 ~ l Detailed crittcn procedu=es for the in-plant nonrad'ological monitoring
Iprogram, including cheer-off lists, where applicable, shall be prepared

Sy DPP and app".ovcd by the, plan superintendent (or his designee) andadhered to.
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5.5.3 All procedure" de cribed in Section 5 5.1 and all changes thereto shall
be revicved and approved prior to implementation and on an ammu~ basis
thc caf tcr by the pl nt nanag~ent. Temporary changes to procedures
vhich do not change the intent of the original procedure nay be vade,
provided sucn cha-..ges are doc~==d xa6 a e approved by tvo of the.
folloving plant persoa~lr

Superintendent
Assistant Superintend
Operations Supervisor
Assistant Operations Supervisor
Shift Engineer

5.6 Reooztin peouirccents

5.6.1 A rc or" sha11. be prepared by DEP ard cub-ittcd to DPP fo11oMicg the
end of each 12-oontn period oi ope —. ~, vhi& xM1 s~r m the
results of .the nonradioiogical env~ caaentaL monitoring program

5.6. 2 Rou tine R" or(in

a ~ A summary report shall be prepared for both the inplant
monitoring .prqgram .and the nonradiological monitoring
progrnns and submitted to the Director of Division
of Operating Reactors, AC, as part of the Annual Dperating
Rcport vithin 120 days a ter December 31 of each year.
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5.6.3 '.<ton-Routine Reports

Nonradiolouical

a ~ In the .event a limiting condition for operation is exceeded or
an unu ual event with a potential for a significant envirocmental.
impact occurs, a repo c sha3.1 be made within 24 hours by telephone
or telegraph ca the Director of the Regiona3. Office of Inspection
and Enforcement, Region II, followed by a written report vithin
10 days to the Director of the Regional Office of Inspection
and Enforcement, Region X3'cony to the Director of Division
of Operating Reactors).

Chant.es

1. Vherc a change to the plant design, the plant operation, or
co proccdurcs is planned ~hich could have a significant adverse
effect on the environment or which involves in environmental
natter or .question not previously. reviewed and evaluated by
the hRC, a request for the change sha31 be made to the NRC
before imp3.cmencation.

2. Changes or add'tions to permits and cercific tes rcquircd for
the protection of thc environment shall bc reported. @hen
che requi ed changes are submitted to the coocewed agency for
approval, they shall also be submitted to the Director,
Dii~ision of Opera, ting Reactors, USHRC, for inform:ation.

3. gcquests for- changes in environ"eatal technical specifications
shal3. be submitted to th'e Direcror, Division of Operating
Reactors, US!<~C, for prior review and authorization.

5.7 Znriror .en a Records

.5.7.1 Operational information concerning the icplanc portion of chc cnviron-
men al cechr <cal spec fications shall bz kepi by DPP in a manner
convcn'ent for rcv'ew, This includes plant records and<j'or logs as
ind ica tcd be'w'.

a. Re'ated plant operations

b, Related maintenance activities

c. LCO violacion

d. Updated, corrected, and as-built drawings of chc p3.ant

Item (a) thi'ough (c) above shall'be retained for a period of at 1
six year and ice- (d) shall be retained for che 3.fe of
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5.7.2 Records and/or logs ahall be maintained by DEP and(or DWH in a manner
convenient fo" rcvicM. Tnis information concerning he environmental,
onitorinp, program 's indicated below':

a. Checks, inspections, tests, and calibra ion of components and
systems

b. principal maintenance activities associated with envixonmentM
conitorS.ng equipment and sys ems.

c. 'Result'" of environmental monitoring surveys related to BFhP.

Xtcrns (a) and (b) shall be retained for a period of at least six
y ar and item (c) shall be retained for the life of the plant.



Sources- of A:;cd C.".~=.icals end
Rceultinr E"..d Prcduct Chc".<cela

8 stem

Che ical
MddC,

Source Chc".ical

i~'.~zixur.
Annuel i:sc

l'astc End
Proauct

Chc..ical

Maxim'e ultinSa

End Product
Annua3: V.ean Dailj
lbs lbs

Mslceup Mater Treatc:cnt Alm
Flaunt A12(SO! ) 18 H20 15,600 Al(ON) b'

50i

Suspended solids

3,700

6,8no

13i500

Hakcup vatcr
Trcatnent Plant
Decincrali".cr
Rcgcncration

Auxiliary Stean
Generator
Blovdovn

Rav cooling vatcr
Systea

Soda Ash Na2 CO3
(100$ )

5odiujs
Hypochloritc
NaOC1. (21$ Solution)

Coegd.ation Aid.

Sulfuric Acid 98~~

Sodi~ Hydroxide
(50').

Asrionia

Pgdr ax ino

Chlorine

7>900

3i950

590

270,000

205,000

Variable d

Yariable

Yariablo

Na

+
Na

- OCl

Cong. Aid

SO))

NH3

=- lG!3

OC1 and Cl

3,500

260

570

590

259s000

598000

0.4

Va"iable

~710

<0,001

1 i620

a. 2ascd on 24-horn operation 365 days/ycer a. denonstra ed moxii~ujs capacity of equip@ nt„
b, Cuspended oatcriels that vill nake up the vatcr treatrcnt plant sludge, on aidry vciglt basis,
c . Estirat.cs frow suspended so].ido data ob"crvcd at T?-'1 300.3,

>~mnia vill bc eddcd as nccdcd to keep pH of systcn at 9.0.
e, Hydrazine vill be added as nccded as a DO ocavcnSer.





Table 3.1.2-2

Vc.ste Product
Cher.:i cal

6'.Xicr~e.
s.

~"anual
Discharg
of Product,
Chenical

lb

SKPJBY Or CRB~ICA~ DISCl!ARG„S
bMast"

Produr t Obscrv.d
Chemical Concentrations in

Contribution Reservoir Mater
to Discharge at TRH 300.3

Concentrations rar/1
mp/1 Avcrcrc i'mitch>

Total
Concentrations c

in River
After 'Mixing

nr /1
~Aveea e !'err!nun

xihxi?MS
Allovab1e

Concentrations
in River

Sulfates
(SO4 )

265,000 0. 031 15. 0 23. 0 15.027 23.027 250

Sod! ua
(

~ r +)
62,700 0. 007 5.92 9..18 5.9263 9a1863

Chlorides e
34,600 o.o68 14.0 21.0 14.060 21.060 250

f
A..-~on i a

ill!
nil 0. 02 0. 07 0.02 0.07

Total Dissolved
Solids

363,lo6 0.106 104.0 129.0 104.093 129.093 500

aa Based on 24-hour operation. 365 days per yecr at demonstrated maxiraum capacity of equipment and chemical requirements.
b. Disc! arge flo» based on 3-unit operation.
c. Concentrations basci!3on doMnstrcam riverflov of',000 ft /s. ~ Hovever, heat dissipation considerations will require

reinisiua of 23,000 ft /s for open node.

d. No rpccific standard has been identified but contribution to dissolved solids has been included.
e. Co~potation is for chlorides since the chlorine demand of hc cooling uater is such that no residual chlorine villbe

dischnrgcd. Chlorides and total dissolved solids reflect naxirrsss daily usc of chlorine in re coolinp vatcr.
knonia aid hydraiinc added to auxiliary steno generator for pH and dissolvod o ygcn 'control. Hydrazine conservati'cly
ossuiic4 Lo decompose to arsnonia.

g. Alabama "«ter I=pron ~cnt ".mmission Stress'tandards.
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X

Xb X ~

X
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7o demons rate the adcauacy.of veekly sampling of chlorine residuQ durin
chlor'nat''on of the aaxiliary rev cooling vater oysters by demonstrating
that, cnlorxne reszdu"1 xn aux" ary rzv cooling vater (RCd) sys ems re~a ns
relatively con" tant d~ang chlorination.

SDecl f3.cQ.tion

TYA villperform special studies during the fiist tvo p riods (including a
rpring and, a fall period) of chlorination of the RCU systems after SeptexLb r
19/5, vhicb are of at 3.cast 3 vee'-s'uration. During the special studies
period vhen the RCU systca~ are being chlorinated,, samples viU. bc taken
daily frow the RC'W systems and'nalyzed for chlorin residual. Records of
the daily sampling and analyses villbe naintained and su~tted to the NRC
staff for their revicv fo13oving the end of the special study period.
Ch3.orine feed rate and eauivalent RCW concentration ~wll be reported for
the special studies per'od.

Sarp3.ing during the special study period villbe considered to satisi3, the
mc.".itoring requirements of Section 2.2.2 qf the environs nta3. technic@.
sp>ci fications ~

4.2 Radiolo ical Environmental Monitorin Pro ram

DELETED
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. 0 ADMENLUSTRATIVE COltTRO[B

Ob!act.lve

Thi section descr"ocs thc administrative and manager:cnt controls established to
provide cont''nu'ng protect on to the environment and to implcaent the environmental
tcchnical spec'ication . Measures to 'be pecifi'ed in this section include the
assicnncnt of responsibilities, organizational structure, operating procedures,
rcvi v -nd aud't func".ions, and reporting requircmients.

S ecifications

5.3. Rcsnonsibi3.itv

5.l.l The pover plant superintendent has responsibility for operating the
'3.antvithin the limiting conditions for operation (LCO).

5,3..2 The Director, Division of'nviron=ental Planning, is responsible for
the environmental'onitoring program outside 'the plant.

5, 2 Orr, ".i sat ion

5.2.l The organization of TVA management vhich directly relate to operation
of the pie".. is shovn on Figure 5.2-l.

522 The principal divisions vithin TVA vhich ale concerned vith environ-
mental matters related to nuclear povcr plant opera ion ere the
Division of Pover Production (DPP), Division of Forestry, Fisheries,
and 51ildlife Develop."..cnt (Fr>B), Division of,Pover Resource Plennirg
(DPRP), and the Division of Environmental Planning (DZP). The DPP
and DPRP are in the Office of Pover. The Office of Pover Qua3.ity
Assurance and Audit 5taff is a sp cial staff vithin tbe Office of
Pover. Th ~ Office of Pover, DiP, and Fsv.'O rcpor to the General
Manager. This is depicted in Figu"e 5.2-2.

5,3 Reviev and Aud.it

5,3.l The Director, DEP, is rcspons'blc for reviev of plant operation
rclat d to KO to insure tha plant opera.ion is 'bc'ng condu"ted
vithin thc 3.i+its defined. in Section 2 of t?is docu"ent.

'.32 Xhc Office of Pover Quality Assurance and Audit Staff shall conduct
a periodic audit of the environ=ental @or itorir~ pro~~a=. at
least once per calendar year.

5 ~ 3 ~ 3 The D?R> and/or DE~ "Na'~ reviev and con'r'bute to the foU.o.~-g
items:

do Prepar t'on of the proposed engram.="ental t chnical spccificntior-.

Coord'.-.'."ion of cnviror-estab technical specification deyelo
vith th" safety technical spocifications to avoid conflie " a".d
maintain cor s is te ncy.

c. Propo"ed changes to th» enxCron=en 1 technical specifications
the evaluated i=pact of thc change.
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d. Proposed written procedures, as described in Section 5.5 and
proposed changes thezeeo vhich could significantly affect the
plant ' env'on=ental impact.

c. Proposed changes or modifications to, plant systems or cquipmene
which could signif'cantly affect the plant's enviror~entaL impact
and the evaluated impact of the changes.

Pesults of the environmental monitoring programs prior to their
ubmit"'al in each Annual Operating Report. See Seceions.5.6.1

and 5.6.2.

Reported instances of violations of environmental technical
specifications. Where investigation indicates, evaluation and
formulation of recommendations to prevent recurrence.

5,! Action to be Taken if an Environmental lCO is Exceeded

5.4.1 Follov any remedial action permitted by the techni'cal specifications
until the. condition can be met.

5.4.2 DEP wil1 conduct an independent investi'gation of the incident.
This investigation shall consist of the circumstances leading
to and resuleing from the sieuation together with recommendations..
to prever.t a recurrence. The results of the investigation
sha'1 be'reported to the Director, DPP.

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

5.5 Procedures

5.5. 1 De ailed xr t ten p.ocedu es for the in-plant no..zad'ol og cal monitoring
p ogzan, includ ng check-of" lists, where applicable, shall be prepared

adhered to.
$ y Dpp ann happ ov.d by the plant superintendent (or his des )t s es x,knee) and
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5.5.3 All procedures described in Section 5.5.1 and all changes thereto shall
be revicved and pprov d prior to implementation and on an armuQ basis
thcrcaL'ter by the plant ™~nag~ent. ~porary'hanges to procedures
which do not change the intent of the original procedure nay be vade,

rovidcd such cha-..ges are she —-=> m6 a e approved by tvo of the
folloving plant per~l:
Superintendent
A"sis tan t

Super'perations'Supervisor
Assistant Operations Supervisor
Shift Engineer

5.6 Report in Requirements

3 6.3. A repor" shal3. be prepa ec by DEP ard sub-itted to DP fojJowing the
end of each 12-aoncn period oi cree —. 'w ~~ ~Hm the
results 'of . the nonradiological env=~onmental monitoring program.

5.6.2 Routine Reoorcinc,

a ~ A summary report shall
monitoring .program .and
progr~ and submitted
of Operating

Reactors,'eportvithin 120 days

be prepared for both the inplant
the nonradiological mozd.toring
to the Director of Division
AC, as part oz the Annual Operating
after December 31 of each year.
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5.6.3 Non-Routine Reports

NonraC iolo~ical

a ~ Xn the event a linfting condition for operation is exceeded or
an unusual event ui,th a potential for a significant enviro~ental
epact occur, a rcport shall be made within 21~ hours by telephone
or telegraph to the Director of the Regional Office of Inspection
and Enforcement, Region ZI, folio'~ed by a mitten report within
10 days to the Director of the Regional Office of Inspection
and Enforcement, Region II (copy to the Director of'ivision
of Operating Reactors).

Ch lopes

l. Vnere a change to the plant design, the plant operat foie, or
to procedures is planned vhich could have a significant adverse
effect on the enviro~ent or'w'hich involves in environmental
natter or .question not previously.reviewed and evaluated by
the NRC, a request for the change sha]1 be made to the NRC
be fore impleaenta t ion.

2. Charg'es or additions to permits and certific-"te required for
the protection of the env tronmen t hall bc repor ted. Men
the required changes are subm'tted. to the coocerned agency for
approval, they shall also be subnitted to the Director,
Division of Operating Reactors, US!QC, for inforcation.

3. Requests for changes in environ"ental technical specif" cationsshal'e submitted to the Director, Division of Operating
Pcactors, USURC, for prio revimc and uthorization.

5. 7 Znviror=.en 'ecord s

5,7.1 Operational information concerning the icplant portion of thc environ-
mental terhr 'cal spec'fications shall be kept by DPP in a manner.
ccrven'ert for rev'ei, This &eludes plant records and/or logs as
indicated belou:

a. Related plant operations

b. Related naintenancc activities

c. LCO viol,"cion

d. Updated, 'corrected, and as-built drauings of thc pl
(a) through (c) ab..ve shall be retained'or a period of t le

eined .or thc 1ife of thc \ I ~
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5.7.2 Recozds and/or logs ahall be maintained by DEP and(or DMH ia a manner
conveni nt fo" rcv/eM. Tnis information concerning 'the environmental

one toring progzam is indicated below':

n. Checks, inspections, tests, and calibra ion of components and
sys tems.

b ~ Principal ~intenance activities associated with environmentM
monitoring equip=ent and systems.

c. 'Result'" of enviro~ental monitoring surveys related to BFhP.

Items (a) and (b) ohall be retained for a period of at least six
year and item (c) ahall be retained for the life of the plant.



Sources of S. lc<')'.c..icals cnd
Rceultinc End Prcduct Ch ".iccls

~)st em

Cl:e"ical
Added

Source Chc .ical

Nazi.:ur.
Annual l.5 e

i'ante End
Product

Chc..ical

ll&ximnResulting a

End Product
Annucl l'.ean Daily
lbs lbs

Makeup Mater Treatrcnt Alter
Plant Al (SO4)3 18 H20 15,800 Al(0!I)

3

Soi„

Suspended solids. ')c

3)700

6,8oo

13,500 '437

Soda Ash Na2 C03
(1005)

Sodiun
llypocl)lorite
Naocl (21$ Solution)

7)900

3)950

Na

+
Na

OC1

3) iJOO

26o

570

Ha>eup vatcr
Treatc.ent Plant
Denincrali er
Rcgcncration

Coe~lation Aid

Sulfuric Acid 98~~

Sodi~ Hydroxide
(5o').

590

270,000

205,000

Co~. Aid

SOJ,

590

259)000 ~710

59,000 ~160

Auxiliary Stean
Generator
Blovdovn

Rav cooling vater
SJI'stet)

As@ionia

P~draxino

Chlorine

Verieble

Variable

Variablo

liH3

lfl)3

- OC1 and Cl

6 ~0. 02

0.4 ~0.001

Variable . 1,620

a. 2ascd on 24-hour operation 365 days/year a. herons.ra.ed moxii~un cepac5.ty of equip@ nt.
Cuspcnded a tcriels that vill nake up the va cr treatr cnt plant slud)".c) on a)dry vciglt be"ia.

e. Estimates fron suspended solids data observed at T?-'J 300.3.
PJ)ionia vill be added as nccdcd to keep pH of systcn at 9.0.

e, Hydrazine vill be added as needed as a DO acavcnSer.



Table 3 l.2-2

Vestc Product
Cher.:I col

~nual
Dischorg
of Product

Cherd.cal
lb

SU!!JBY OF CIIB~ZCAL DISCIIAIIG S

Vast"b

Produc t, Obsc..r v".d
Chcioiccl Conccntraticno in

Contribution Reservoir Mater
to Discharge at TIII4 300.3

Conccntratzons r:r./1
ru./1 Avcrarc I'mir.:ua

Total
cConcentrations

in IIivcr
~ After i~!ixing

rn! /i
~Avcra c !'oxiraN!

~ibmirm8
Allovable

Concentrations
in River

Sulfates
(so„

265,800 0.031 15.0 '3.0 15.027 23.027 250

Sodju~
(i:=+)

62,700 0. 007 5.92 9.18 5.9263 9.1853

Chlorioes e
34,6oo 0.068 lb.0 21.0 lb.060 21.060 250

ft, ~on ja
i%I!

6.4 nil '0. 02 0,07 0.02 0.07

Tote.l Dissolved. 363,106
Solids

0.106 104.0 129.0 104.093 129.093 500

a. Baaed oo 24-hour operation 365 deya pcr yec.r at demonstrated rmximun capacity of equipaent and chemical requirements.
b.'ischarga flcrrs based on 3-unj.t operation.
c. Concentration bascd3on dounstrcom riverflov of 5,000 ft /o. Ijovever, heat dissipation conaiderationa ~ill require

r.inij".ua of 23,000 ft /s for open
rode'.

No Gp elf ic standard has been idcntj.fied but contribution to dissolved solids hao been included.
Cownutrc,ion io for chlorides since thc chlorine demand of hc cooling eater ia such that no residual chlorine >ill be

dischorgcd. Chlorides ond Cotal di oolvcd solids reflect vaxinaas daily uac of chlorine in ram cooljnp eater.
f. tu-..ionia u>d hydrazine added to auxiliary steal generator for p11 ond dio"olvad o~gcn 'control. Hydrazine conservative>y

o" usicd to dccoi!ipooc to armoni.a.
g. Alabcxo "uter T.=pros~ant ",mniaaion Stream Standards.





c

si|tieY N ):0:rl.,MourzC~t, Y~a'llypll i~<4 pCC~nb.

BIO".IIS'FfTtflY lNCiI'.All Pf.Qfg

Station
:IC>

Zooplarf.ton, Chlorophyll
~'ates Sar.'plea rn~dph toplank<on G~mling

Fr oduc tivity.
Vcueure>santa

Benthic
Fauna 'uc4ieent 3'I.sh

Seeori Creek Z-bey=eat Station

2l7.9S X

283;9I X

Elk River Nba)~ent Gtation

200.76 X

X

291.7 Is

293.70

.295.07

299.00

301,06

307 52

X

x' X ~

X

X.

X

X

X - In4fcatco at 1ca:t ono qua™tcrly aassplc collcctc4 at the epccific~l 04tf oq<
a, Pish sa."..pliny at a apccific station sii)l bc by cithc?'lD hot, tralI nct> rotcIIOILCI OV Clcctro."iohirQ ]lou(VCr>

depending upon thc a~pliny nctho4 thc frequency of aceplinG at oach lcCation Iscv bC 1cs than ouartc."ly
b. Aiclysis - Dis:olvcd o.':yGcn an4 tc~pcraturc ~

c lna|ysis - Dis olve4 oxygen, tca~pcrctuLc 20D
g C0Dp Is aBQLni;y, cpccitia con4uctancc, Hc., 0I,, chlorides~

nitre„"ens (i.'II,,I'0>+I'0>~ an4 organic) and a lids (8'a:olvcL, suspcndc4I en4 totnlj>
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S'0" c4 al S udice

dcaon "rate thc adcnuacy of veel'ly a~D1xnG of chio"ine residual d~ing
ch3o.ina 'on of the auxiliary rav cooling vater pystens by demonstrating
that chlorine residual in aux'3.iary r v cooling vater (HCii) systems rema:ns
rc3.ativc3.y constant dwwng chlorina'ion.

Soeci fication

gVA vi3.1 p rforn special studies during the first tvo p riods (including a.
spr ng and a fall period) of chlorination of'he RCW systems after September
197$ p vhich are of at least 3 veeks 'uration. During the special studies
period vh n the RCU system.are being chlorinated, samples vi13. bc taken
daily frow the RC'll system@ and analyzed for ch3orin residual. Records of
thc daily s~ling and analyses vill be maintained and. submitted to the NRCstaff for their revicv folloving the end of the special study period.
Chlorine feed rate and eauivalent QCM concentration ~>11 be reported for

he special studies per'od.

Sorpling during th special study period villbe considered to satisfy the
gc.-.itoring requirecents of Section 2.2.2 qf the cnvironr ntal tcchnicg.
sp~cifications.

DELETED
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. O ADMIllISTPATIVECOllTROLS

0 b ! c c t ! 'Ie

Thi section describe thc a&nistrative and nanagercnt controls established to
provide cont'nu''ng protection to the cnvironr'ent and, to irplc<".ent the cnvfronsa n al
tcchnical pecifications. l"lcasures to be specified in this sec ion include the
as iCnacnt of rcsponsib'ities, organizational tructurc, operating procedures,
rcviev "nd audi func -ions, and reporting requirements.

S ccifications

5

5.1.1 Thc pover plant superintendent has responsibi3ity for operating thc
plant vithin the li<aiting conditions for operation (LCO).

5.3..2 The Director, Division of Environ"ental Planning, is responsible for
the environment<J. monitoring program outside the plant.

5,2 Or<<~ .'"ation

5.2.1 The. organization of TVA r»anageracnt vhich directly relates to operation
of thc plant 's shovn on Figure 5.2-3..

5.2.2 The principa3. <'ivisions vithin TVA vhich are concerned vith environ-
ncntal mat crs rel"tcd. to nuc3.car povcr plant oper ion ere the
Division of Pover Production (DPP), Divis'on of Forest y, Fisheries,
and hfildlife Develop.".. nt (FF>TD), Division of Pove. Resource Planning
(DPRP), and the Division of Environmental Planning (DEP). Thc DPP
and D. RP are in the Office of Pover. Thc Office of Pover Quality
Assurance and Audit 5taff is a sp"ciel staff vithin the Office of
Pover. Th Office of Pover, DiP, and Fi~:D rcpor to the General
Manager. This is depicted in Figu e 5.2-2.

5.P Rer'e»: and Audit

5.3.1 The Dirccto., DEP, is rc ponsiblc for rcviev of p ant operation
related to LCO to in ure ti a plan operation is being condu"ted
vithin t.he 1: its defined in Section 2 of th's docu=ent.

5.3 2 'Xhc Off:ce of Pover Quality Assurance and Audit -S a"f shel3. conduct
a periodic aud» t of thc environ= ntal d'or itorir~

propre=.

at
least once per calendar year.

5 ~ Qo 3 DPRP and/o DEP sha' reviev and contr'b"tc to the folio;
itc~s:

a. Preparat»ion of the proposed environ"ental technical speci ficatior- .

Coord»:".a~:i'on of cnviror"enteZ tcc"aice3. spe ifjcat»on dcvelo
vith t.".'afety technical spocifications to avoid conQicts e„.d
naintcin consistency.

c. Propo"cd changes to the environ=en al techni<ccl specifications
thc evaluated i=pact of thc chang
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d. Proposed written procedures, a described in Section 5.5 and
proposed change- thereto which could significantly affect the
plant' env'ron=ental. impact ~

c. Proposed changes or modifications to plant systems or equipment
vhich could signif'cantly affect the plant's enviror~ental impact
and the evaluated impact of the changes.

Pesults of the environmental monitoring programs prior to their
ubmittal in each annual Operating Report. See Sections.5.6.l

and 5.6.2.

Reported instances of violations of environmental tcchnical
specifications. h'here investigatio'n indicates, evaluation and
formulation of recoumendations to prevent recurrence.

A

Action to be Taken if an Envirorurental LCO is Exceeded

5.4.1 Foilov any remedial action perraitted by the technical specifications
until ¹ condition can be met.

5.4.2 DKP vill 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 investigation
shall be reported to the Director, DPP.

5.4.3 Notification of the Director of the Regional Regulatory Operations
Office, Pegion XX of NRC within 24 hours shall be made as specified
i.. Section 5.6.3. Reporting requirements for this par'agraph are
described in Sec tion 5.6.3.

5.5 Procedures

Detaz~ed wri ten procedu"es for the in-plant nonradiological monitoring
program, including check-of f lists, where applicable, shall be prepared
Qy Dpp and app-.aved by the plan" cuperintcodent ( r hi '

)(or s'esignee) and



5.5.3 V3. rocedu'res described in Section 5.5;1. and all changes thereto uha11.
be revieved and approved prior to implancntation and on an annu~D basis
thcreaf ter by the pl nt ~nag~cnt. Temporary changes to procedures
which do not change the intent of the original procedure nay be made,

rovided sucn chan".,es are M~-- > M a approved by re of the
folloMing plant pe=sorwl=

Superintendent
Assistant Superintende
Operations Supervisor
lwsistant Operations Supervisor
Shift Engineer

5.6 Reoortin Peauirecenrs

5.6.1. A repor" shall be prepared by DEP a 2 sub-itted to DPP fo11oMicg the
end of each 12-oontn period oi o7e.—d~ +hi& iM. ~rLm the
results of . tile nonradioiogical env~ onmenta monitoring program

5.6.2 Routine R oorcin

A summary report shall
monitoring program..and
progr~ and submitted
of Operating Reactors,
Repo'rt vithin 120 davs

be prepared for both the inplant
the nonradio1ogica1 monitoring
to the Director of Division
hRC, zs part of the Annuai Operating
after December 31 of each year.
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5.6,3 Non-Routine Rcnorts

Nonrnd ioloaical

In thc event a liniting condition for operation is exceeded ox
an unusual event with a potential for a significant enriro~ental
epact occurs, n rcpo t shall bc made vithin 2~i hours by telephone
or telegraph to thc Director of the Regional Office of Inspection
and Enforcement, Region II, folio+ed by a mitten report within
10 days to the Director of the Regional Office of Inspection
and Fnforceraent, Region I7'cony to the Director of Division
of Operating Reactors).

Chanc:e s

l. 'Vhere a change to the plant design, the plant operatioii, or
'to procedures is planned vhich could have a significant adverse
effect on the envirorment or vhich involves in environ~ental
natter or .question not previously.revieved and evaluated by
the NRC, a request for the change sha) 1 be made to the NRC

be fore imp3.cementation.

2. Changes or add'tions to permits and certif c tes required for
the protection of the environnent shall be reported. When

thc required ch ages are subnitted to the concerned agency for
approval, they shall also be subnitted to the Director,
Division of Operating Reactors, USllRC, for inforcation.

3. Requests for changes in environ"ectal technical specifications
sha].l be subnit ted to the Director, Division of Operating
Reactor, US«RC, for prio revie~ and authoriza tioa.

5 7 Fnvizor e~- 'eco ds

5,7.3. Operational infomation concerniag thc icplant portion of the environ-
mental techr 'cal specifications shall bz kept by DPP in a canner
ccrvcn'ent for review, This i"-eludes plant records and/or. logs as
indicated helot:

a. Re'ated plant operations

b, pelatcd maintenance activiti'es

c. LCO violation

d. Updated, corrected, and as-built d aiings of thc plant

Iten (a) thiough (c) ab >v shall be retained for a period of
(4) shallbe ret
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5.7.2 Records and/or logs shall be maintained by DEP and/or DMN in a manner
convenient for rcvicM. Tnis information concerning the environmental
=onitoring program is indicated below':

a. Checks, inspections, tests, and calibra ion of components and
sys tems

b.

C ~

Principal maintenance activities associated with environmenta1
monitoring equip=eat and systems.

Result" of cnviro~ent'al monitoring surveys related to 3FhP.

Items (a) and (b) shall be retained for a period of »at least six
years and item (c) shall be retained for the liEc of thc plant.



3.1.2-1

- Sources of f. ;cd Chc.-.icals cnd
Rcsultinr End wcduct Chc".<cela

S stem

Hwteup Mater Treatc.cnt
Plant

Che ical
Added

Source Chc .ical

Alm
A ( o4) ~ 8

ii.Qz i:QLK;

Annual Usc
g

15,600

l'ante- End
Product

Ch('.ical

Al(OH)
3

SOi„

Susp=rded solids.

'laxi~a Resulting
End Product

Annual''.ean Daily
lbs lbs

3,700

6,800

13,500

Soda Ash Na2 C03
(100')

SodiuJa
1iypochlorite
NaOC1 (21$ Solution)

7,900

3>950

Na

Na

OC1

3,F00

260

570

Hakcup vater
Treatment Plant
Derincrcli cr
RcScncration

Auxiliary Steoa
Generator
31ovdovn

Rav cooling vater
System

CoegQ.ation Aid.

Sulfuric Acid 98~~

Sodi~ liydroxidc
(50" ).

Asrionia

P~drax inc

Chlorine

560

270,000

205,000

Yarieble

Yariable

Varieblo-

Co~, Aid

SO))

lia
+

NH3

Bl!3

OC1 and Cl

259,000

59,000

0.4

Variable

~710

~0.02

~0.001

3.,620

a. Eased on 24-hour operation 365 days/year "a. Qeronstrrted mnxii~ua cepecity of equi~ant,,
b, Suspended s "tcric3.s that vill deke up the vatcr treatt"ent pscnt slud„-e, on aid~ v vefght be„is,
e. Estirat.cs from suspended solids data ob crvcd at T?-'1 300.3,

>n-..onia vill bc added as nccdcd to keep pH of sy tcn at 9.0.
e, hydrazine vill be added as nccded as a DO ocavenSer.
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Table 3.1.2-2

Vcs te Proiluct
Cher.ical

uz xinm~

Ar.null
Dischorp
of Product

Chemical
lb

SUrPJZY OF CIIB~ICA~ DlSCIIABC S
bVast

Product Obscrv rd
Chemical Conccntraticns in

Contribution Reservoir Mater
to Dischnr~e at TR!4 300.3

Concentrations r.-.r:/1

mp,/1 Average i"mimum

Total
cConcentrations

in River
After i~!ixir.g

mp/1
~kvara a Voxinun

~ihxinuH
Allovablc

Concentrations
in River

l
Sulfates
(SO4

265,000 0. 031 15. 0 23. 0 15.027 23.027
"

250

Sodiu 1

(
~ ~ +)

62,700 0.007 5. 92 9..18 5.9263 9.1S53

Chloriocs e
34,600 0.066 14.0 21.0 14.060 21.060 . 250

A-...~oni a
ilif'3

6.4 0. 02 0. 07 0.02 0.07
I

Vl
I

Tota1 Dissolved 363,106
Solids

0.3.06 104. 0 129. 0 104.093 129.093 500

a., Baaed oa 24-hour operation 365 daya per yecr at demonstrated maximum capacity of equipment and chemical requirements.
b. Discharge f)eris based on 3-unit operation.
c. Concentrations bascd3on dounstrcam rlverflov of 5,000 ft /s. &never, heat dissipation conaidcrationa vill require

ninimum of 23,000 ft /s for open node.

d. Ho specific standard has been idcntificd but contribution to dissolved solids has been included.
e. Computation is for ch'oridcs since thc chlorine demand of he cooling vater ia such that ro residual chlorine viU. be

discharged. Chlorides anil total di. oolvcd solids rcflcct maximus daily uac of'hlorine in rav coolini; voter.
hnonio end hydrar.inc added to auxi3.lazy steam generator for pH and dissolved o ygcn 'control. Hydrazine conservatively
o" suacd to decompose to arwonf,a.

g. Alabc o "iiter Tnpromucnt ".canLisaion Stream Standards,





'EaMc 4,1-1

Sln" NsY CF ):4'ril,blOICCICSt Y~SVIICII I~I4 flCCll~h.

WlO'.illS 'FBlflY llUCLRhll Pf.Qlg

Zocplarh!Con, Chlorophyll
titian Fatsoo4:nlsl.s ans ptvtopi an&on "~on 1ln

4lu!

Scccnk 6 cek E=bay.ant Station

pro4uc tivity Bcnthie
Moonnsssonts Faana oodlntot Flsl

Xb

283.94 X

Elk River Mba)~ent Gtation

206.78 X

X

X

291.76

293.70

X

X

295 GT X

29).00

30l.06

307,52

X - Xn4icatca at 1ca:t ono quarterly ocssplc collcctcd at thc epccifiC4 atat5onF
a. Fish sa~plfnG at a opccific station vi)l bc by cithcr gill nct, trap nct> rotcDone> 0?'lcctro."iohirc, lto<c'ierq

4cpcnd'ng upon thc aw:plin~ nctho4 thc frcqucncy of smplinG at oach location rsav 5e loser than auaetcrly,
b. 'ialyais - Dis:olvc4 o."ygcn an4 tcnYpcraturct
c )ne!ysis - Disaolvc4 oxygen, tcmpcrcturc ROD, COD,,<, alkdini',y, cpccifia con4uctancc, Ha, 0>,, chlori4csq

ni t cc" cns (l')I3 ~,l
02 +KOAN<

n'nt organic) an4 a lids {Bz:olvcL, suspcndc4
g

an4 total j 4





axxzc1u ~ax:~aaCUXt:~En) tDt'rn>taCxrz- J

ORQVIHS I EHBY NUCLFAH f'l.AHl
~

~
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Specification 3.8.B.1 requires that the dose rate in unrestricted
'gP

areas due to gaseous effluents from the site shall be limited at all times

to the following values:

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 from radioiodines and particulates.

Specification 3.2-K.l requires gaseous effluent monitors to have alarm/

trip setpoints to ensure that the above dose rates are not exceeded. This

section of the ODQi describes the methodology that will. be used to determine

these setpoints.

The methodology for determining alarm/trip setpoints is divided into

tvo ma)or parts. The first consists of backcalculating from a dose rate to
v

a release rate limit, in ]ICi/s, for each nuclide and release point. The

second consists of using'he release rate limits to determine the physical

settings on the monitors. The methodology for the latter is contained in

Technical Enstruction 15.

1.1.1 Release Rate Limit ."!ethodolo v — pCi/s

~Ste 1

The first step involves calculating a dose rate based on the design

ob]ective source'term mix used in he licensing of the plant. Historical

meteorological data used are in this calculation.

Doses are determined for (1) noble gases and (2) iodines and particulates.

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:





Assu= tions
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1. Doses to be calculated are total body and skin.

20 Exposure pathway is subnersion within a cloud of noble gases.

30 Noble gas radionuclide nix is based on the. expected source

tern given in Table 1.1.

Basic radionuclide data are given in Table 1.2.

Releases are treated as ground-level, split-level, or elevated.

6 Heteorological data are expressed as joint frequency distributions

(JED's) of wind speed, wind direction, and atmspheric stability for

the period January 1974 to Dec'enber 1975 (Table 1.3). Releases fron

the turbine building are treated as 100 percent ground level, whereas

stack releases are considered 100 percent elevated. Releases fron the

reactor building and rad-aste 'building are treate6 as split-Level; i..e.,

partly e1evated and partly ground level.

Raw neteorologicaL data for ground-Ieve1 releases consist of wind speed

and direction neasure=ents at 10 n and te=perature neasurenents at 10 =

and 45 n. The ground-level portion of the spLit-level JH) was based on

wind speeds and directions neasured at the 10 n level. and temperature

neasuremnts at 10 and 45 n. The elevated portion of the split-level

JPD w~ based on wind speeds and directions neasured at 46 n and tenpera-

ture measure=eats at 45 and 90 m. Rind speeds and directions for elevated

releases vere neasured at 93 n. Stability class D was assuned to persis-

during the entire period for elevated releases.

8. Dose is to be evaluated at the offsite exposure point where naximm

concentrations are expected to exist.

9. Potential naxirun-exposure (Table 1.4) considered are the nearest site

boundary points in each sector.



0



10. A semi-infinite cloud model is used.
',I

11. No credit is taken for shielding by residence.
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12. Plume depletion and radioactive decay are considered.

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 follows:

Number Ran e (m/s) Mid oint (m/s)

<0.3 0 13

0.3-0.6

0 7-1-5

1.6-2.4

0.45

1.10

1.99

2.5-3 3 2.80

—3.4-"5-5 -
' 45

5.6-8.2 6 '1
>10.9'3.00

16. The stability classes that will be used are the standard A through

G classifications. The stability classes 1-7 will

correspond to A 1, B 2, . ; ., G 7.

17 Terrain elevations are considered.

Eguations

To calculate the dose from radioactive 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:





~ \

. 9 . 7

5a kal

exp -h /2cf

2 a/z ~Q
~

u (2xx/n) i Uj
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(1 1)

X ~ air concentration of radionuclide i, pCi/m .

f ~ joint relative frequency of occurrence of ~ds in wiadspeed
P

. class j, stabiU.ty'lass k, blowing tovard this exposure

point, expressed as a fraction.
~ average release z'ate of radionucLLde i, pCi/s-

p ~ fraction of radionuclide remaining in pl~,
Figure 1.1.

E ~ vertical dispersion coefficient .for stability class k «Sich
/a

includes a building ~ake adjust=ent, E ~ a w 0.5U~"xk zk
+here a k is the vertical dispersion coefficient for stability

class 'k (n), and A is

the minirnm building cross-sectional area (2,350 m ), m..

u ~ midpoint value of wind speed class intezval j, m/s.

x ~ dovnvtnd distance, m.

n ~ number of sectors, 16.

~ radioactive decay coefficient of radionuclide i, s

2ltx/n ~ sector width at point of interest, m-

h ~ effective release height, m.

For effluents exhausted from release points that are higher than t~Cce the

height of adjacent structures (elevated releases) the effective release

height is determined by

h ~h +h -h -c
e s pr t (l.la)
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where

c ~ correction for low relative exit velocity, c 3(1.5-Wo/u) d,

where Wo ~ vertical plume exit velocity (m/s), u mean

wtndspeed (m/s), and d ~ inside diameter of the release

point, m.

hpr
h8

plume rise above release point, m.

physical height of release point, m.
h

maximum terrain height between release point and receptor

location (h can be any real number), m.

Por effluents released from points less than the height of adjacent

structures, a ground level release is assumed (h ~ 0).

Por effluents released"'from points at the level. of or above ad]acent

structures, but lower than elevated 'release points, releases are treated

as follows:

Case 1 - elevated if W /u > 5

Case 2 - ground-level (h o) if W /u < l.
e 0

Case 3 - split-level if 1 < W /u < 5.
0 ~

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 the elevated

and ground-level JFD's account for the total period of record. Releases

are considered to be elevated 100 (1-E ) percent of the time and ground-.

<

level 100 E percent of the time where the entrainment coefficient, E ,t
is defined by

E ~ 2.58 - 1.58. (W /u) for 1 < W /u < 1.5t . o o

E . ~ 0.3 - 0.06 (W /u) for 1.5 < W /u < 5t ~ 0 0

(1.1b)

(l.lc)





~ I

For deteraining the total body dose rate
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DTB
~ 1x10~ X DFB

+here

D ~ total body dose rate, ~en/y.

X ~ air concentration of radionuclide i,, pCi/cL .3

.DFBi ~ total body dose factor due to g~ radiation, nrem/y per
E

pCi/a (Table 1.5). C

ixlO ' pCi/pCi'conversion factor.

For deteruining the skin dose rate

D ~ ~05 .X [DFS + 1.11 DFy ] (1.3)

where

D ~ skin dose rate, exea/y.
S

X ~ air concentration of radionucI'de i, ~+Ci/a .

DFS skin dose factor due to beta radiation, ="e=,'y per pCi/a

(Table 1.5).

DFy ~ gmm-to-air dose factor for radionuclide i, me=/y peri
pCi/m (Table 1.5) .

M.O ~ pCi/pCi conversion factor.,

The above dose calculations are repeated for each release point (vent

or stack) and then su=ed to obtain aaM-m total body and s~ dose rates.

The maxinun total body and skin does rates vill then be. used in step '2.
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B Equations and assumptions for calculating doses from radioiodines

and particulates are as follows:

hssum tions

l. Dose is to be calculated for the critical organ, thyroid, and

the critical age group, infant.

2. Exposure pathways from iodines and particulates are milk inges-

tion, ground contamination, and inhalation.
, r

3. The radioiodine and particulate mix is based on the.-

expected source term given in Table 1.1.

4 Basic radionuclide data are given in Table"1.2.

5; Releases are treated as ground-level, split-level, or elevated.

6 Meteorological data are expressed as )oint frequency distri-
P

butions (JFD's) of wind speed, wind direction, and atmospheric

stability for the period January .1974 to December 1975 (Table

1.3). Releases from the 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 treated as split-level; i.e., partly elevated

and partly ground level.
a

7. Raw meteorological data for ground-level releases consist of wind

speed and direction measurements at 10 m and temperature measure-

ments at 10 m and 45 m. The ground-level portion og the split-

level JFD was based on wind speeds and directions measured at

the 10 m level and temperature measurements 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. Mind speeds and directions for elevated releases
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vere measured at 93 m. Stability class D was assumed to

persist during the entire period for elevated releases.

8. Dose is to be evaluated at the potential offsite exposure point

vhere maximum concentrations are expected to exist.

9 Real cow and garden locations are not considered.

10. Potential maximum-exposure points (Table 1.4) considered are

the nearest site boundary points in each sectors

11. Terrain elevations are considered.

12 Building wake effects on effluent dispersion are. considered.

13. Plume depletion and radioactive decay are considered for air-

concentration calculations.

Radioactive decay is considered for ground-concentration
~P

calculations.

15 Deposition is calculated based on the curves given in

Figure 1.2.

. 1'6.; A milk cow'obtains 100 percent of her food from pasture grass.

1T No credit is taken for shielding by residence..

~Euatians

To calculate the dose from radioactive effluents discharged from

a given release point for any one of the potential maximum-exposure

points, the following equations are used.

1. Inhalat ion

Equation for calculating air concentration, X, is the same as in

the Noble Gas Section, 1.1.1.A.

For determining the thyroid dose rate:



g DFI BR
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~ 0-4)

where:
\

D~ ~ thyroid dose rate due to inhalation, are=/y.

X ~ air concentration of radionuclide i, pCi/n .

DFIi ~ infant in'.mlation dose factor, arm/pCi (Table 1.7).

BR ~ infant breathing rate, 1,400 a /y.

IxIO ~ pCi/"Ci conversion factor.

2. Ground Cont~nation

: For determining the ground concentration of any ne'chide:

G ~ 3 15xl0
. i Q. DR

(2Nx/n)
(1.5)

where

G ~ ground concentration of radionucIide i,'Ci/a .

k ~ stability class.

f ~ ]oint relative frequency of occurrence of vinds in stability
class k blowing te:ard this exposure point, expressed as a fraction.

~ average release rate of radionuclide i, pCi/s.

DR ~ relative deposition rate, n (Figure 1.2). The choice of

figure is g'overned by the effective release height

calculated by equation l.la. A linear. interpolation is used

for effective release he-ghts that fall in between the given

curves+

x ~ doMnvind distance, a.

a ~ nu=ber o sectors, 16.
4

2rx/n ~ sector width at point of interest, a.





~ 0
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~ radioactive decay coefficient of radionuclide i, y ~ .i
t ~ tine for buildup of radionuclides on the ground, 35y.

3.15x10 ~ s/y conversion factor.

For deternining the thyroid dose rate from ground cont~nation:

D~G ~ (8,760) (lxlG ) G DFG (1. 6)

vhere:

D
G

thyroid dose rate. due to grou"-d contanination, are=/y.

G ~ ground concentration of radionuclide i, gCi/n .

DFG ~ dose factor for standing on co=t~nated ground, nrem/hi
per pCi/n (Table 1.8).

80760

~0
occupation ti=e, h/y.

~ ~

pCi/MCi conversion actor

3 Milk Ingestion

For detemining the concentration of any nuclide (except C-14 arid

H-3) in and on vegetation:
7

k i frtl exo =i e +f Q DR r (-3L t )
(2Hr/n)

>
Y

CR

Bi [1-exp (-X. tb)]
p Xi

vhere:

CV ~ concentration of radionuclide i in and on vegetation,i
llCi/kg.

k ~ stability class.

fk ~ frequency of this stability class and wind direction

coabination, expressed as a fraction.



DR ~
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average release rate of radionuclide i, pCi/s.
1

rel'ative deposition rate, m (Figure 1.2. The

choice of figure is governed by the effective release

height calculated by equation l.la. A linear interpolation

is used for effective release heights that Sall « between
I

the given curves.

x ~ downwind distance, m.

n ~ number of sectors, 16.

2m@/n sector width at point of interest, m.

fraction of deposited activity retained on vegetation (1.0

for iodines, 0.2 for particulates).

effective removal rate constant,, AEi X. + X , where Xi0 ~ W

is the radioactive decay coefficient, h , and X is a measure
W

of physical loss by weathering (A .0021 h i), h

period over which deposition occurs, 720 h.

Y ~ agricultural yield, 0.7 kg/m .
V

Biv

tb

transfer factor from soil to vegetation of radionuclide i
(Table 1.6).

1radioactive decay coefficient of radionuclide i, h

time for buildup of radionuclides on the ground, 3.07xl0

h (35y).

P ~ effective surface density of soil, 240 kg/m

3,600 ~ s/h conversion factor.
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Por determining the concentration of C-14 in vegetation:

14 ~0 X14 (0.11/0.16

where

(1.8)

CV ~ concentration of C-14 in vegetation, pCi/kg.14

~ air concentration of C-14, pCi/m .3

14
~

~

~ ~

O. IL

0.16

I~ fraction of total plant mass that is natural carbon.

~ concentration of natural carbon in the atmosphere,

g/m .3

1x10 ~ g/kg conversion fac'tor.

For determining the concentration of H-3 in vegetation:

CV ~ lxl0 X (0.75) (0.5/H)
P\

where

{1.9)

CV ~ concentration of H-3 in vegetation, gCi/kg.
T

X ~ air concentration of X-3, pCi/m .3

0.75 ~ fraction of total plant mass that is water.

0.5 ~ ratio of tritium concentration in plant water to tritium

concentration in atmospheric water.

H ~ absolute humidity of the atmosphere, g/m .

1x10 ~ g/kg conversion factor.
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For determining the concentration of any nuclide in cow's milk:

CM CV FM 'Q exp i f(-X t ) (1.10)

where

CM

, CV

FMi

concentration of radionuclide 'i (including C-14 and H-3) in cow's mi:
Pci/1.
concentration of radionuclide i in and on vegetation, pCi/kg.

transfer factor from feed to milk 'for radionuclide i," d/l.

Q
~ amount of feed consumed by the cow per day, kg/d.f
~ radioactive decay coefficient of radionuclide i, di

t ~ transport time of activity from feed,to milk to receptor,f
2 days.

For determining the thyroid dose rate from„ingestion of cow's milk:
~ \

D ~ lx10

where

CM DFINGi UM (1. 11)

D~ ~ thyroid dose rate due to milk ingestion, mrem/y.

CM ~ concentration of radionuclide i in cow's milk, pCi/1. "i
DFINGi ~ infant ingestion dose factor from Reg. Guide 1.109 (Rev. 1),

mrem/pCi (Table 1 7),

DM ~ infant ingestion rate for milk, 330 1/y..

lxl0 ~ pCi/WCi conversion factor.

4. Total Th roid Dose Rate

For determining the total thyroid dose rate from iodines and

particulates:

where

TH THI THG THM
(1.12)

D ~ total thyroid dose rate, mrem/y.



D ~ thyroid dose rate due to inhalation, mrem/y.
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D
G

thyroid dose rate due to ground contamination, mrem/y.

D ~ thyroid dose rate due to milk ingestion, "mrem/y.

~ ~

The above dose calculations are repeated for each release poi'nt and

then summed to obtain thyroid dose rates. .The maximum thyroid dose rate will
then be used in step 2.

~Ste
'

The dose rate limits of interest (10CFR20) are

Total Body ~ 500 mrem/y

Skin ~ 3,000 mrem/y

Maximum Organ ~ 1,500 mrem/y

Dividing the above limits by the appropriate dose calculated in step 1 yields

a useful ratio.

Dose limit R
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 QCi/s for each nuclide and release point are now

ayailable.
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1.2 Monthl Dose Calculations

Dose calculations vill be performed monthly to determine compliance

vith specifications 3.8.B.3 and 3.8.8.5. 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 folloving values:

Por noble gases,

During any calendar quarter, 5 mrad to air for gamma radiation,and 10

mrad to air for beta radiation.

20 During any calendar year, 10 mrad to air for gamma radiation and 20

mrad to air for beta radiation.

For iodines and particulates,

3. During any calendar quarter, 7.5 mrem to any organ.

2 During any calendar..year, 15 mrem to any organ.

This section of the ODCM describes the methodology that vill be used to

perform these monthly calculations.

Doses villfirst be calculated by a simplified conservative approach

(step 1). If these exceed the specification limits, a more realistic

calculation will be performed (step 2).

1.2.1 Noble Gases

~Ste 1 4
F

Doses villbe calculated using the methodology described in this step.

If any limits are exceeded, step 2 vill be performed.

Equations and assumptions for calculating doses from releases of noble

gases are as follows:
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Assum tions

1. Doses to be calculated are gamma and beta air doses.

.2. The highest annual-average )(/Q based on licensing meteorology for

ground-level releases for any offqite. 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 calculated using data from TVA's nuclide library.

7.. The nucU.des considered are expected to contribute at least 90 percent

of the total dose. However, the calculations extrapolate doses assuming
1

that only 90 percent of total dose was 'contributed.

8. A semi-infinite cloud model is used.

9. Building wake effects on effluent dispersion are considered.

~Ruat fons

For deteunining the gamma dose to air:

Y 0 9 i i (1.13)

where:

D

x/Q-

gamma dose to air from continuous releases, mrad.

highest annual-average relative concentration, 2.26 X 10~ s/m

0.9 ~ fraction of total gamma dose expected to be contributed by

these nuclides (actually 0.94).

Q
~ monthly release of radionuclide i, Ci.i

DPfi ~ gamma-to-air dose factor for radionuclide i, mrad/s per Ci/m

(Table 1.5).



This equation then reduces to

'I
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D ~ 2.51xl0 ~

Y
(1.14)

For determining the beta dose to air:

i DFg

@here:

D ~ beta dose to air, mrad.

X/Q ~ highest annual-average relative concentration, 2.26xlO
~ ~

s/m3.

0.9 ~ fraction of total beta dose'xpected to be contributed by

'these nuclides..(actually -.0.90);

Qi ~ monthly release of radionuclide i, Ci.

. DFgi ~ beta-to-air dose factor for radionuclide i, mrad/s per
" Ci/m (Table

1.5).'his

equation then reduces to:

D~ . 2.51xlO DFg (1.16)

~Ste 2

This methodology is to be used if the calculations in Step 1 yield

doses that exceed applicable limits.
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Equations and assumptions for. calculating doses to air from
Y

releases of noble gases are as follows:

Assum tions

1. Doses to be calculated are gamma and beta air doses.

2. Dose is to be evaluated at the nearest site boundary point

in each sector.

3. Historical onsite meteorological data for t;he appropriate

months from the period 1974-1975 will be used.

4. All measured radionuclide releases are considered.
~ ~

5. A semi-infinite cloud model is used.

6. Radioactive decay is considered.

7. Building wake effects on effluent dispersion are considered.

8. Dose factors are calculated using data from TVA's radionuclide

library.

~cCuations

Equation for calculating air concentration, X, is the same as in

Section 1.1.1, step 1, part A. Air concentrations are calculated

for the site boundary in each sector.

For determining the gamma dose to air

D t
m

(1.24)

where:

D ~ gamma dose to air for sector n, mrad.



~,
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6 21 79air concentration of radionuclide i in sector n,

Ci/m .

~ DFf< g~-to-air dose factor for radionuclide i, mrad/s per

Ci/m (Table 1.5) .

t ~ time period considered (1 month, but number of s/mo is

variable), s.

- ~ For determining the beta. dose to air:

D~~t ~ DFBi

where:

D~ ~ beta dose to"air for sector n, mrad.

DF» a"i
air concentration of radionuclide i in sector n, Ci/m

~l
beta to air dose factor for radionuclide i, mrad/s per

Ci/m

t ~ time period considered (number of seconds in this month),
r

The sector having the highest total dose is then used to check

compliance with speci ication 3.S.3.3.



1.2.2 Iodines and Particulates
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~SCe 1

Doses will be calculated using the methodology described in this step.

If any limits are exceeded, step 2 will be performed.

Equations and assumptions for calculating doses from releases 'of

iodines and particulates are as follows:

1. Dose is to be calculated for the critical organ, thyroid, and the

critical age group, infant.

2. Exposure pathway considered is milk ingestion~

3 The hi'ghest annual-average D/Q based on licensing meteorology for

ground-level releases for any real cow location will be used for

I-131 and I-133 doses.
"-'.

The highest annual-average X/Q based on licensing meteorology. for

ground-level releases for any cow location will be used for C-14 doses.

5. No credit is taken for radioactive decay.

6. Releases of I-I31, I-133, and C-14 are considered.

7. The radionuclides considered are expected to contribute at least

99 percent of the total dose. However, the calculations
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extrapolate do=es assn.~g that only. 90 percent of the total dose

vas contributed.

8. Releases of C-14 are based on the expected. source term.

9 The cov is assu=ed to graze on pasture grass for the +hole year.

~Eaatiaaa'or

determining the thyroid dose from milk ingestion of I-131 or I-133:

131(133) 131(133)DF D/Q

~1(133) 3 15x107

Mere:

131(133)

Q131(133)

131(133)

D/Q

3,15x10

~ thyroid dose from I-131(I-l33), mrem.

~ monthly release of I-131(133), Ci.

~ I-131(133) milk ingestion dose factor to infant,

mrem/y per Ci/m -s.
9 2~ relative deposition rate, 5.66x10 m

s(y.

For determining the thyroid dose from milk ingestion of C-14:

m ,„ - Q14 "14 X/Q

3.15%10

+here:

(1.27)

DTH ~ thyroid dose from C-14, mrem.14"
~ monthly release of radionuclide i, Ci.

14

14

X/Q-

C-14 milk ingestion dose factor, mren/y per Ci/m .3

6 3rel~tiue dispersion factor, 2.26xl0 s/m .

3.15x10 ~ s/y.
a

For determining the total thyroid dose from releases:





~ ~

DTH131 + DTH133 + DTHI4
0.9
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(1.28)

where:

thryoid dose, mrem.

'hyroiddose from release of X-131, mrem.

133 .

DTH14 ~

thyroid dose from release of I-133, mrem.

thyroid dose from release of C-14, mrem.

0.9 ~ fraction of total thyroid dose expected to be contributed

I

~St a 2

by these radionuclides (actually
0.99).'his

methodology is to be used if the calculations in step 1 yield

doses that exceed applicable limits.
~ Doses for releases of iodines and particulates shall be calculated

+\~l ~ ~

using the methodology in Section 1.1.1, step 1, part B, vith the folloving

exceptions:

1. All measured radionuclide releases wil be used1

2. Dose will be evaluated at real cov locations and vill consider actual

grazing information.

The receptor having the highest total dose is then used to check

compliance with specification 3.8.B.5.

1.3 Gaseous Radwaste Treatment S stem 0 eration

The gaseous radwaste treatment system (GRTS)'described below shall

be maintained and operated to keep releases ALA%.





I ~

1.3.1 S stem Descri tion
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A flo~ diagram for the GRTS is given in Figure 1.3. The system

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 rad~aste treatment system is provided for

each unit. The processed gases from each unit are routed to the. plant

stack for dilution and elevated release to the atmosphere. The air
ejector off-gas line of each unit and the stack are continuously

monitored by radiation monitors.

1.3.2 Dose Calculations

Doses vill be calculated monthly using the methodology described in

Section 1.2. These doses Wll be used to ensure that the GRTS is opera-
~\

ting as 'designed.
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TSOTOPE

Kr-85m
Rr-87
Ãr-88
Kr-89
Xe-133m
Xe-133
Xe-135m
Xe-135
Xe-137
Xe-138

X-131 I
X-132 I
I-133 I
X-134 I
X 135 I

. I-131 0
~ .'-132 0

I-133 0
X-134 0
I-135 0

Cr 51
Mn 54
Co 58
Fe 59
Co 60
Zn 65
Sr 89
Sr 90
Nb 95
Zr 95
Ru 103
Ag 110m
Sb 124
Cs 134
Cs 136
Cs 137
Ba 140
Ce 141
Ce 144

REACTOR
CONPLEX

VEST

6
6
9
1.
0

103
111
173

78
12

0.0594
0.594
0.297
1 485
0 594

0.0316
0.316
0.158
0 790
0.316

~ ~

„3 E-3
3 E-3
2 E-3
1 E-4
3 g-2
3 E-3 ~

1 E-2
2 E-3
3 E-4
1 E-4
3 E«5
7 E-6
3 E-5
5 E-3
2 E«3
7 E-3

. 4 Z-3
4 E-4
5 E-6

RADWASTE
BUILDING

CL

~ 34
60

294
667
328
113

2

0 0050'.

050
0. 025
0 125
0 050

0.029
0 290

,0. 145
0 725
0~290

9 EW
5 E-3
4 E-4
8 E-4
6 E-3
2 EW
3 E-1
4 E-3
2 E-4
1 E-4
1 E-4

3 E-4
3 E«4
5 E»5
4 z-4
5 E-4
2 E-4

*

TURBINE
BUILDING

VEVTS

2
95

102
503

7 0
'" 581:

464
672
386

1179

0 0156
.0 1786
0.1231
0 0267
Oi1231

0 0065
0.0744

.0.0513
0 0111
0 0513

1 E-3
2 E-3
9 E-5
4 E-4
3 E-3

'4 E-4

9 E-6
8 E-6

.
'2 E-4

6 E-5 '

E-4
1 E-4
2 E-3
2 E-2
2 E-3

*

GLAND
SEAL AND

OFFGAS

1e10 E4
873

1.22 E4
0.

633
5.40 E4

1212
868

.0
1483

0 0041
0 0469

'~0323

0 0070
0 0323

0 0332
0 3801
0 2619
0.0568
0 2619

1 E-4
4 E-5
2 E-5
2 E-4
1 E-5
9 E-5

8 E-5
8 E-5

-. 1 E-4
*

8 E-5
2 E-5
9 E«8
7 E-4.
8 E-3

~ 2 E-5
4 E-6

0
0.
0
0.
0

300.
0

200.
0
0

0 0085
0 0973..
0.0671

"0 0145...
0 0671

0.2741
3 1384
2 1626
0.4687
2 1626

0
0
0
0
0
0
0
0
0
0..
0
0
0
0
0
0„
0„
0
0

Ar-41 ~ ~

C«14
H-3

~Not available

25
0
0

0
, 0

9o5

0
,0

g'
0

9o5
0

0
0
0.

X denotes nonorganic iodine (eleaental, particulate, HXO)
0 denotes organic iodine
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TABLE 1.4

Page 35
BF TI 47
6/21/79

BROWNS PERRY NUCLEAR PLANT LAND SITE BOUNDARY DATA

Sector Distance m

Elevated~/'levated
~D/

Ground Ground
D/I/

N

ENE

ESE

SE

SSE

SSW

SW

WSW

1,550

1,400

1,370

1,400

1,570

1,470

5,460

2$ 740

25380

2,410

2,160

3,120

2,350

3,120

3,440

10620

4.06(-ll)

3.51(-11)

1.65(-11)

6. 08 (-11)

2. 79 (-11)

9. 33(-9)

1. 82 (-9)

8., 43 {.-10)

1.08(-9)

4.93(-10)

1. 87 (-9)

5. 23 (-10)

2.66(-9)

7. 97 (-9)

1.73(-10)

7.71(-10)

5.72(-10)

4.14(-10)

4.73(-10)

4.27(-10)

3.18(-10)

5.99(-10)

5. 47 (-10)

6.61(-10)

5.60(-10)

3.16(-10)

2. 82 (-10)

4.34 (-10)

9. 76 (-10)

1.09(«9)

1.88(-10) 9.55(-10) 2.26(-6) 5.66(-9)

1.02 (-6) 2. 05 (-9)

7. 93 (-7) '. 65 (-9)

9.34(-7) 3.18 (-9)

7.03(-7) 1.90(-9)

1.19(-6) 2.51(-9)

1.32 (-6) 2.40(-9)

8.50(-7) 1.45(-9)

4.90(-7) 6.11(-10)

8.83(-7) 1.37(-9)

6.16(-7)

1.29(-6)

2. 20 (-6)

1. 38 (-9)

2.84(-9)

4. 84 (-9)

8.04(-7) 3-34(-9)

6.81(-7) 3.39("9)

1.11(-') 3.83(-10)

s/m'.

m

3. 1.88(-10) ~ 1.88x10



TABLE 1.5

DOSE FACTORS Ft'R SUB.'KRSTON I'.i bOBLE CASES

Page 36
BF TZ 47
6/21/79

DFBX DFS~ DFB

Kr-85m

Kr-85

1.17 (+3) 1 21{+3)

1.61(+1) 1-69 (+1)

Kr-87

Kr-88

Kr-89

5 92(+3)

1.47 (+4)

1.66(+4)

Xe-13la .. 9.15(+1)

Xe-133m 2.51(+2)

Xe-133 2. 94 (+2)

Xe-135m 3.12(+3)

Xe-135 1.81(+3)

Xe-137 1.42 (+3)

Xe-138

~ Ar-41

8.83 {+3)

8. 84 (+3)

6.05(+3)

1.50 (+4)

1 59(+4)

1.53 (+2)

3. 17 (+2)

3.46 (+2)

3. 30(+3)
V'.

88 (+3)

1.48{+3)

9.00 (+3)

9. 76 (+3)

1. are~/y per ~~Ci/u .
2. nraa/y per yci/n .
3. 1.17(+3) ~ 1.17xl0 .

1.46{+3)

1.34 (+3)

9.73 (+3)

2.37(+3)

1.01(+4)

4. 76 (+2)

3.86 (+3)

3.83 (+3)

2.01 (+4)

5.72 {+3)

1.88 (+4)

2.18 (+3)

3.06 (+2)
'I

7.11(+2)

1. 86 (+3)

1. 22 (+4)

4. 13 (+3)

2. 69 (+3)

2. 06 (+3)

1.45 (+3)

4. 84 (+3)

2.50(+4)

9-25 (+3)

5.54 (+3)

9-94 (+2) 2. 90 (+3)



TABLE 3.6 " Page 37
BF TI 47
6/21/79

STSKE ELEY~NT TP~!iSF& ATA

El&eII

8
C
ha
P
Cr
r.~
Fe
Co
hi
Co
Zn
F.b
Sr
r
Zr
hb

. Yo
Tc
Ru
FA

~a

1
Cs
Pa
La
Ce
Pr
hd

hp

B~v
Ve /Sall

~ Qoc~ 02l.li C}
2 ~ a r>

1 c- <2
1.25-01

al
1.75-02
2.=5-"3
'f~,~ wt

9.-'i-"3
1.25-01
2 g

5.0E-C2
1.3i G1

1,3i 03
2 ~i-02
1.CE-C2
5 ii 03
2.=E-G3
2.55-03

~ 2.52-93
2.C -03
l.ii-o2
2.5E-03

F„fir )
~Ni1k di c

T.CE-02
1.25-02
4.CE-02
2 c=-C2

ta
).25-C3
1.CE-03
5.7E-C3
1 C=-"2
3 g P'P

P.G -C-'.

(-.5
5.:E-"5
2.5E-03
7.5E-C3
2.5K-C2
1.0E-C5
l.GE-C2
5.0i-".2
1.CE-C3
6.0 -03
1.2E-C2
4.0E-C»
5.0i-"5
1.0

-.'.0E-C5

5.0.-~5
S.oi-i»
S.OE-05





TABLE 1 '2

DOS: FACTC":S — I".FA.'T THYROID

Page 38
BP Tl.47
6/21/79

Radionucliie

8-3

C-14

Cr-51

Te-132

E-131

E-132

E-133

E-134

Inhalation (=re=lvCi)

4 62(-7)

3 79(-6)

4.u.(-8)

1-99(-7)

1 06(-2)

1.21(-4)

2.54 (-3)

3 18(-5)

4 97..(-4).

In estion (c.re=/ Ci)

3.08(-7)
W ~

'.06 (-6)

9 20(-9),

1..52 (-5)

1.39(-2)

1..58(-4)

3.31(-3)

i 15(-5)

6.49( ')



Table l.8
'T

R!0 oosE FAcTons roR sTAxolxG Ox coxrhxtwATEo GRouxo

(mree/hr per pCI/m )

Page 39
BF TI 47
6/21/79

Elephant

8-3
C-14
N-24
P-32
Cr-5'I
ra-54
r~-56
Fe-55
Fe-59
Co-58
Co-60
Xj-63
Xr-65

fu-64

Zn-69
Br-63
Br-6$
Br-85
Rb-66
Rb-ES
Rb-69
Sr-89
Sr-91
Sr-92
Y-90
Y-91H
Y-91
Y-92
Y-93
Zr-95
Zr-97
Xb-95
ro-99
Tc-SR'I
Tc-101
Ru-103
Ru-)05
Ru-)C6
A9-))C(
Te-12%
Te-)27.".
Te-127

Te-12'e-129

Te-1 31M
Te-131
Te-132
1-130
I-)31
)-)32
1-133
k-) 34
1-135
Cs-134
Cs-136
Cs-137
Cs-136
Ba-139
Ba-140
Ba- I41
Ba-142
La-140
la-142
Ce-141
(e-143
Ce-144
Pr-)43
Pr-144
M-)47
M-)87
Xp-239

~Tota1 Bod

0.0
0.0
2.50E-OB
0.0
2.20E-10

'.80E-09
1.)OE-OS
0.0
S.OOE-09
7.00E-09
1.70E-OS
0.0
3.70E-09
1.50E-09
4.00E,-09
0.0
6.40E-11
).20E-OB
0.0
6.30E-10
3.50E-09
1.50E-OB
5.60E-13
7.10E-09
9.00E-09
2.20E-12
3.80E-09
2.40E-) 1 .
f;60E-09
5.70E-10
5.00E-09
5.50E-09
5.10E-09
).90E-09
9.60E-)0
2.70E-09
3.60E-09
4.50E-09
1.50E-09
1.80E-OS
3.50E-11
l.'IOE-12

.1.00E-11
7.70E-10
7.10E-10
8.40E-09
2.20E-09
).70E-09
1.40E-OB
2.80E-09
1.70E-OB
3.70E-09
1.60E-OB
).20E-I
1.20E-OS
1.50E-OS
4.20E-09
2.)OE-OS
2.40E-09
2. )OE-09
4.30E-09
7.90E-09
1.50E-OS
1.50E-OB
5.50E-'IO
2.20E-09
3.20E-IO
0.0
2.00K-lO
).OOF-09
3.)OE-09
9.5OE-IO

0.0
0.0

'.90E-OS
0.0
2.60E-10
6.80E-09
1.30E-OS
0.0
9.40E-09
8.20E-09
2.00E-OS
0.0
4.30E-09
1.70E-G9
4.60E-09
0.0
9.30E-11
1.40E-OS
0.0'
7.20E-10
4.00E-09
1.80E-OS
6.50E-)3
8.30E-09
1.00E-OS
2.60E-12
4.40E-09
Z.70E-))
1.90E-09
7.80E-10
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2 Li uid Effluents

2.1 Concentration

2.1.1 RETS Re uirenent

Specification 3 ' A 1 of the Radiological Effluent Technical Specifi-

cations (RETS) requires that the concentration of radioactdve material

released at any time from the site to unrestricted areas (see Figure 2.1.)

shall be limited to'he Maximum Permissiole Concentration (MPC, attached as

Appendix I) specified in 10CFR20, Appendix B, Table II, Column 2 for nuclides

other than dissolved or entrained noble gases. For dissolved or entrained

noble gases, the concentration shall be limited to- 2xl0 " pCi/ml, total

activity. To ensure compliance, the following approach will be used for
'I

each release. ~

wl

2.1.2 Prerelease Analysis

Prior to release a grab sample will be analyzed for the concentration

of each radionuclide.'

C~ C

where:

C ~ total concentration in the liquid effluent, pCi/ml.

C ~ concentration of radionuclide i, pCi/ml.i
2.1.3 MPC-Sum of the Ratios

The sum of the ratios (R )

following relationship.

for the release will be calculated by the

C C Ci
R a + + ~ ~ ~ + ~

A -B
MPC MPC i

Cn+-
MPCn

(2 2)
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where:
.P

C ~ undiluted effluent concentration of radionuclide i; asi
determined in Section 2.1.2, llCi/ml.

MPC the MPC of radionuclide i pCi/ml-

R ~ the sum of the ratios for the release.

For prerelease and post-release analysis each Ci is first assumed

to be unknown and the MpC is then alp pCi/ml for each radionuclide i. If the

R calculated is too large for equation 2.3 then the appropriate MPCi will

be used for each C . There is one liquid release point into the discharge

canal by one of 3 possible modes.

„..- opera -" S pumps 8 200,080 gpm/pump ———
Radwaste ——helper——closed—

3 pumps 8 150,000 gpm/pump — Discharge
conduit

50,000 gpm

The folio"ing relationship will assure concentrations are within allowable
lir~ts.

f(R-1) < F

where.

(2. 3)

f ~ the 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'nalysis.

2.2 Instrument Setnoints

2.2.1 Set oint Determination
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The respective alarm/trip setpoints at each release point vill be

set such that Equation 2.3 is satisfied. The methodology describing the

setpoint determination is contained in Technical Enstruction 45.

2.2.2 Post-Release Pmalvsis

A post-release analysis vill be done using actual release data to

ensure that the lie>its specified in Section 2-1-1 vere not exceeded.

k composite list of concentrations (C.), by isotope, villbe used withi
the actual liquid radvaste (f) and dilution (F) fZov rates (or volumes)

during the release. The data villbe substituted into Equation 2.3 to

demonstrate compliance with,the limits in Section .2.1.1. This data and
~0~l

setpoints vill be recorded in auditable records by plant personnel.

2.3 Dose

2 3.1 RETS Recuire=ent

Specification 3-8.~.2 of the Radiological Effluent Technical Specifi-

cation (R~iS) requires that the dose or dose co~t-ent to an individual

from radioactive naterials in liquid effluents released to unrestricted

areas from each .reactor (see Figure 2-1) shall be limited:

a. During any calendar quarter to < 1.5 mre= to the total body and to < 5

mrem to any organ, and

b. 'During any calendar year to < 3 mrs to the total body and to < 10

mrem to any organ.

To ensure co"pli,ance, cu=ulative dose calculations vill be perfor ed at

least once per month according to the following methodology.
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2.3.2 Monthl Anal sis

Principal radionpclides will be used to conservatively estimate the

monthly contribution to the cumulative dose. If the projected dose exceeds

the above limits, the methodology in Section 2.3.2 will be implemented.

The following radionuclides contribute at least 98 percent of the

total estimated dose based on four years of operational source terms.

Percent of Fish Dose Percent of In estion Dose
~Th roid

'8-3 8.5 1-0

Na-24

Co-60

Zn-65

Sr-90

Nb-95

I«131

I-133

Cs 134

Cs-136

Cs-137

*5.0

40. 4,

2.4

51.0
99,7

~ 5

3.9

67.4

~ 1

8.3

313

14. 5
98,0

2.5

1.8

3 7

32 2

1 2

.20. 7

1.7

26.1
98.4

~ 3

~ 2

.4

3.8

81.1

5.9

2.4

~ 2

3.1
98.4

A conservative calculation of the monthly dose will be done according to

the following procedure. First, the monthly operating report containing the

release data will be obtained and .the activities released of each of the

above ll radionuclides will be noted. This information will then be used in

~ the following calculations.

2.3.2.1 Mater In estion

The dose to an individual from ingestion of water is described by the

following equation.
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(DCF)ij x Ei rem (2.11)

where:

Dj

5

~ dose for the j organ from ll radionuclides, rem.th

~ the organ of interest (thyroid or total body).

95 ~ conservative correction factor, considering only Il radio-

nucHdes.

DCF ~ adult ingestion dose commitment factor for the j organth

from the i radionuclide rem/pCi, see .attached Table 2.1.th

I ~ .monthly activity ingested of the i radionuclide,,pCi.th

Ii is described by

where:

I I

365 A V.ii . 12Ud

365 days per year k

A ~ activity. released of i radionuclide during the month,th

~ yCi.

V ~ average rate of water consumption (730 ml/d ICRP 23, p. 358)

12 ~ months per year
C

V ~ total cooling tower blowdown during releases, ml.
d ~ minimum diffuser pipe dilution (5)

The dose equation then becomes

D 4 'x10
j v

(DCF)i Ai (2. 13)

2.3.2.2 Fish In estion

The dose to an individual from the consumption of,fish may be described,

by Equation 2.11 where i is described by



h B NZi~ i i'
d

Page 54
BP.TX 47
6/21/79

(2 14)

where:

hi ~ activity released of i radionuclide during the math,th

yCi

B< ~ fish conceatiation factor of i radioauclideth

attached Table 2.1.

DCi/aa—seepCi/al,

8 amunt of fish eaten nonthly (1 9xlO gn)

0 ~ total cooling tower blowdown during releases,
d ~ rLinizua di fuser pipe. dilution (5)

The dose equation then becomes

4xlO
Dg V Ai x Bi x DCF wren (2.15)

If these calculated mntnly doses. exceed lirtits specified in Section 2.3.1,

then a mre accurate and complete calculatioa ~<ll be doae as described in
r

Section 2.3.3. An annual check willbe made to ensure that the mathly

dose estimates accouat for at least 95 percent of the dose. calculated by

the method described in Section 2.3.3. If less than 95 percent of the

dose has been esti~ted, a new list of principal isotopes willbe prepared.

2 3.3 Annual Analysis

A complete analysis utilizing the total source release willbe 'done

at least annually (=onthly if necessary). This analysis will replace

previous estates calcula".ed

followiag approach. The dose

is described by

ia Section 2.3.2 and consists of. the'
~,

thto the ) organ fron u radioauclides,',

L

o ~ ~
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D ~ rem

(DCF) x I, remij

~here:

D ~ dose to the j organ from the i radionuclide, rem.th thij
5 ~ the organ of interest (bone, GZ tract, thyroid, and total

body).
th

(DCF) ~ adult ingestion dose commitment factor for the j organij
'from the i radionuclide, rem/pCi, see attached Table 2.l.th

*

'I

I for water ingestion is described by
A V n

pCi
U d

(2. 18)

and for fish ingestion Ii is described by

Ai Bi M

(2. 19)

where:

A ~ activity released of j radionuclide during the releasethi
period, pCi.

V ~ average rate of water consumption (730 ml/d).

n ~ number of days during the release period {d).

Bi

~ cooling tower blowdown during the release period, ml.

th ~1IEi/ mfish concentration factor of the i radionuclide,

~ amount of fish eaten monthly (1.9xl0 gm).3

d ~ minimum diffuser pipe dilution (5).
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2.4 erabilit of Li uid Radwaste E ui ment
'g)

Specification 3.8.A.5 of the Radiological Effluent Technical Specifi-

cations requires that the liquid radwaste system sha3;1 be used to reduce

the radioactive materials in liquid wastes prior to their discharge when

the projected dose per unit due to liquid efflient releases to unrestricted areas

(see Figure 2.1. ) when averaged over 31 days ~ould exceed 0.06 mrem to

the total body or 0.21 mrem to any organ.

be implemented to assure compliance.

2.4.1 Release Limit

The following methodology will

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

past operational mix. The most restrictive pathway is to the GI tract by

ingestion of fish. The individual dose from the operational source terms

was calculated to be .04 mrem/mo. This dose is a factor of 5 below the

operability limit of 0.21 mrem to any organ. The total activity released

excluding tritium is 0.10 curies. The allowable release without exceeding

0.21 mrem/mo is5 times O.l curies, or 0.50 curies/mo excluding tritium.

Al~it ~ 0 .50 Ci/mo. exc luding tritium

The value of 0.50 Ci/mo will correspond to the limits specified in Section

2.4 if the mixture of isotopes is similar to the historical mixture.
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Restricted Area

J

I I
I

PARRIHC

SN'ITCH VARD

TRAHSPORIIER YARD

OFPICE

SERV
dCOC

AO
JVAS TE
dI.OC

TVRdIHE
dCOO

REACTOR
dI.OC

0
n OO STORAGE

AREAS

IHTAAE PJIIIPIIIC
S TATIOH

STACA'EWACE

TREAOIEHT PEAHT
I

...Ni~v .

Figure 2.1—Assumed Liquid Effluent Restricted brea
I





Rad io'o- icaL Environ=.ental Yanitorin

Page 60
BP 'Xl 47

6/21/79

Fanitorin~ Pro ran

hn environ=ental radiological.~nitoring pzagran shaIl be conducted

,as described in Tables 3.1-1, 3.1-2 and 3.I=3, and Xn Figures

3.3.-1, 3.1-2, 3.1-3, and 3.1-4 '. Results of this

program shall be reported in accordance with Technical Specifications

6.7.l.d and 6.7.2.c.

The atnospheric environ=ental radiological monitoring program shall

consis of ll =a+coring stations fzon «hich sa=ples of air partic-

alates, a-wspheric radioiodine, zain=ztez, and heavy particle fallout

shall, be collected.—

The terrestrial nonito=ng progr~ shall consist o the collection of

milk, soil, ground vater, drin~ «atez, and food crops. Xn addition,

direct g~ radiation levels «~1 be =easured in the vicinity of the

plant.

The xeservoir sa=pling program s".a~J, consist of the collection of

samples of surface «ater, sedi=ent, and fish.

Deviations are permitted from the required sa pling schedule if
specLens are unobtainab'e due to hazardous conditions, sample unavail-

ability, or to wlfunction of sa=pling equip=ent. lf the latter, every

effort shall be ~de to co=piete corrective action prior to the end of

the next sa"pling period.
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Detection Caoabil itSes

haalytical techniques. shall be such that the detection capabilities

listed in Table 3.2-1 are achieved.



ENVIRONMENTAL RADIOLOGICAL MONITORING

Exposure Pathway
and/or Sam le

*
Sam le Locations

Sampling and
Collection Fre uenc

Type of Frequency
of Anal sis

AIRBORNE

Particulates 4 samples from locations (in
different sectors) at or
near the site boundary (LM 1,
2, 3, a 5)

1 sample from the residence
having the highest X/Q (LM-4)

4 samples from communities
approximately 10 miles
distant from the plant (PM 1«4)

2 samples from control.
locations greater than'0
miles from the plant (RM 1&2)

Continuous sampler operation
with sample collection weekly

Gross beta following filter change
composite (by location) monthly
for ~amma scan. Composite quarterly
for Sr, Sr. If any fi~-er
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

Radioiodine

Fallout

Rainwater

Soil

Samples from'same locations
as air particulates

Samples from same locations
as air particulates

Samples from same locations
as air particulates

Samples from same locations
as air particulates

Continuous sampler operation
with filter collection weekly

Heavy particle fallout
collected continuously on
gummed acetate paper with
paper collection monthly

Rainwater collected con-
tinuously with composite
sample analyzed monthly

Once per 3 years

I weekly

Gross beta monthly

Gamma scan, monthly

Gamma scan, 6 Sr, Sr
once each 3 years

I

W Cd&~%0)
Iv 00A m~ H

(h
h)V

*Sample locations are shown in Figures 3.1-1, 3.1-2, 3,1-3, and 3.1-4.
t



TABLE 3.1-1 Continued

Exposure Pathway
and/or Sam lc Sam 1'e Locations*

Sampling and
Collection Frc uenc

Type and Frequency
of Anal sis

DIRECT . 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
a 2)

Quarterly Gamma dose quarterly

2 or more dosimeters placed
at 8 locations (in different
sectors) at or near the site
boundary (Figure 3.1-2)

WATERBORNE

Surface TRM 305.0
(Figurc 3.1-4) . TRM 293.5

TRM 285.2

)
Collcctcd by autpmatic
sequential-type sampler
with composite sample
taken monthly

Gemma scan monthly
Compoistc for tritium,

Sr and Sr quartorly

Ground
(Figurc 3.1-3) 1 sample ad]accnt to plant

1 Hamplc from ground water
source upgradicnt

Coll ected'y automatic
Hcqu«ntial-typo sampler
with composite sample
tak«n monthly

Monthly grab sample

Gamma scan monthly.
Composite quarterly for
tritium.

~ Gamma scan monthly,
Composite quarterly for tritium

'rinking

(Tnb1 u .3. 1-3)
(Figurc 3.1-'4)

1 sample at the first
potable surfaco water supply
down..trcnm from the plant
(TRM 282.6)

Collected by automatic
sequential-type sampler
with composite sample
tak«n monthly

Gross beta and gamma scan
monthly. Composite quarteily
for Sr, Sr, and tritium.

Ch tXI W

M 00wR mWH'4 Ch

*Sample locations are shown ip Figures 3.1-1, 3.1-2, 3.1-3, and 3.1-4.



TABLE 3.1-1 Continued)

Exposure pathway
and/or Sam le *

Sam lc Locations
Sampling and

Collection Fre ucnc
Typo and Frequency

of hnnl sis

1 sample at thc ncxL 2
downstream potable surface
water supplies (greater than
10 miles downstream) (TRM's
274.9 and 254.3)

Monthly grab sample Gross beta and gamma scan monthly.
Composite quarterly for tritium,
ssSr, and oS

1 sample at a control
location (TRM 306.0)

Monthly grab sample

Sed 1m't
(Figurc 3.1-4)

TRM 307 '
TRM 393.7
TRM 288.8
TRM 278.0

Semiannually Gamma scan, Sr, and Sr analyses
semiannually

INGEST IGN

Milk
(Figure 3.1-3)

1 sample from milk
producing animals in each
of 1-3 areas. indIcated by
thc cow census where doses
arc calculated to be
highest. If samples are
not available from an area,
doses to that arcs will be
estimated by pro)ecting the
doses from concentrations

'detected in milk from other
sectors or by sampling vegeta-
tion where milk is not avail-
able

Semimonthly when animals
arc on pasture.'onthly
when animals are off
pasture.

I analysis semimonthly or monthly
on collection. Gamma scan, ~~Sr,
and Sr monthly.

1 sample from a control location
00

H mHV c

*Sample locations are shown in Figures 3.1-1, 3.1-2, 3.1-3, and 3.1-4,





TABLE 3.1-1 Continued

Exposure Pathway ~

and/or Sam le

Fish 1 sample each of a commercial
and a game species in
Guntcrsvillc Rcscrvoir above
thc plant

1 sample each of a commercial
and a gama species in Wheeler
Reservoir near thc plant

Semiannually Gamma scan semiannually.

1 sample each of a commercial
and a game species in Wilson
Rcscrvoir below the plant

Food Products 1 sample each of principal
food products grown at
private gardens and/or farms
in thc immediate vicinity of
thc plant. Selection of,
locations to bc baaed an tha
land use census.

1 sample each of the sama
good products grown at
control locations.

1I

hnnually, at time of harvest.
Thc types of foods availablc
for sampling wl.).1 vary.
Following is a list of typical
foods which may be availablu:
cabbage and/or lettuce, corn,
green beans, potatoes, and
tomatoes;

Gamma scan on edible portion

~Sample locations arc shown in Figures 3.1-1, 3.1-2, 3.1-3, and 3.1-4.

W td W

t4 00
H mWH

e>eV





TABLE 3.1-2

A~i..OSPEERIC A.'iD TERRESTRIAL HONITORI'.iG STATION LOCATIONS
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BROOKS FERRY hVCLEAR PLA'iT

Lf-1 BF

LW2 BF

LW3 BF

LW4 BF

IN-5 BF

Ht-1 BF (Rogersville, AL)

PH-2 BF (Athens, AL)

PY~3 BF (Decatur/Trinity, AL)
w

PH-4 BF (Courtland, AL)—

W-I BF (..uscle Shoals, AL)

RH-2 BF (Lamenceburg, TN)

Farm B

Farm S

Farm Bi

Farm L

Farm T

Farm N (control)

Farm J (control)

Farm C (control)

Farm Ca (control)

Location and Approxinate
Distance and Direction from Plant

1.0 mile N

0.9 niles hhE

1.0 niles hE

1.7 miles hhR

2.5 miles VSV

13.8 xailes hV

10.9 ni1es hE

8.2 niles SSE

10.5 miles VSM

32.0 ni1es
4'0.5

miles hiVR

7.0 miles hhM

4.8 miles H

,4.5 miles EhE

5.8 miles RE

7.0 ni1es E.'~E

27 niles Rf

40 niles hhQ

32 miles N

32 miles V
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LISTING OF TENNESSEE RIVER SURFACE WATER SUPPLIES TO

BE SAMPLED IN ENVIRONMENTAL MONITORING PROGRAM',

~Su ~l

Courtland {Champion Paper Co.) a

Decatur b

Wheeler Hydro Plant

Sheffield

Source

Tennessee River
(mile 282.6)

Tennessee River
(mile 306.0)

, Tennessee River
(mile 274.9)

Tennessee River
{mile 254.3)

Distance from Plant
miles

11.6

19.1

39.7

a. First potable water supply downstream of the plant. Sample collected
automatically and analyzed monthly.

/\
b. Decatur is upstream "of the Browns Ferry Nuclear Plant.
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OETECTtnH CAPAhtLTTIFS FOR rlQthnHHFVF BAHP E AHALYSt9

A 5 pcff fc A/CA I ooo

flnHtHAL tfSWrR t.tHtT nr nrtrcytnH Lt.O a

Total 5
Cross g
Cross ff

~ ~ ~
~ ~ 1

~ ~ Sr
"Sr

hfr
partftufatea
~~~Cf a~

0.005
0. 01

OKOOS

0.001

Charcoal
~CI

0.01

Fallout Motor
KCI/K a CCCIII

0105 2.0
2.)

330

10
2

0.25
0.0$

la 5

0.3

Voh ~ tstfon Soll aod
and brain Sodfaont
~CL I ~dr ~Cf ~dr

O.OL
0.05 . 0.35
0.20 0.70

Ffsh,
elan Clash,

ptonktdlnd
gCCfr~dr

0.1
0.1

0.5
0.1

0.7
OK7

115

'S

5.0
la0

40
8 ~

0.5
10
.2

Poodeg osat ~

Claw aholle poultry, Nf1'h

~CI ~dr ~Cl K a K ~l

B. Caorsa Anal sea
I

HOHtHAL LOWER LtHLT OF DETECTIOH LLD

Air
part tculatee

Mater
and rdfltt~cl/ I

l4to ~Cv t.t oo Hat ~Cr Li

V48etatfon Soil and
and grain 'ediment
~CI/ dr ~CI / ~R~r

Fish
~Ctl ~dr

Hat ~Co Lf H.st ~CC.(Lf Hal ~Co Li

Claw tlesh
and plankton
~CI/ dr

foods, toaatooo
potatoes, etc,)

Ct X a sdot
Claw shells
~CI/ d'r

Kal ~Ca LI llal ~Cc LI Kal C~eLI

Lfsat and
poultry

~CI/I val
Hat ~CotLf

$ +$ ~ fooCe
fobCO

ssCr
$ )st

$ ~ S ~ I o ~ Ru
tssh
ss+C
'"Cs

s Xr-Hb
1 sZr
$ Slab

'Co
s H/s
~ sin

Co

d'or

"'bi-La
bo

lb ~
L

0.01
O.OL
O.OL

0.02
0.02
0.02
0. OL
0.10
0,02

0. 0)
0.02
OKOL

0.01
O.OL
O.OL
O. OL
O.OL
0. OL

0,02
0. Ol

0.03
0.02

0.07 0.0)
O.OL 0.01
0.04

38
33

60 44
15 8

40
40

10 26
10 5
10

10
5

1$ 5

10 .5
1$ 9
10 5

150'5
2$

7

O.SS
OK22

1a10 0.41
0.3S 0,09.
OKGS

0. SL

OK20 '0.33
0.20 0.06
0.20

0.11
0.05

OK23 0.05
OK20 0.0$
0.25 O,LL
OK17 OKOG

2.50
O.GB

0.34
0.08

0.3$
0.06

0.60 0.10
OK20 0.02
0.45

O.LL
0.12 0,08
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0. 12

0.0)
O.OL

0.20 0.01
OKLS 0.01
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0. 11 Oa OL
0.90
0.15

0.07
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0.35

0.60
0.20
0.45

0.06
0.10
0.02

0.20
OILS
0. 2)
0.11
0. 90
0 15

0,0)
0.01
0.01
O.OL-
0 ~ 02
0.01

0.07
0.02

0. LL
0.12 0.08
OK12 0.02
0.12

0135
O.S6
OK07

0,74
0.48

~ OKOB

0.1$
0.07
0.07
0.08
0.17
0,08

~/
0.30
0.10

0.20
OKLS
0.23
0.11
0.90
0.1$

0.03
O,OL
0. 01
0.01

'.02

OKOL

0.07
0.02

O.) S

0.06
Oa 60 0.10
0.20 0.02
0.45

0.11
0.12 0.08
0.12 OK02
Oal2

38

60
15
40

10
10
10

15
10
15
10

1$ 0
1$

33
44

8

40
26

5

10
5

5
5
9
5

2$
7 ~

90

200
50

1$ 0
90

40 $ 0
40 ~ 1$
40

20
1$

5Sr r 15
"40 15

10 20
30 1$

400
50

50
1$
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* The NaI(T1) LLD values are calculated by the method develope'd by Pasternak
and Harley as described in HASL-300 and Nucl. Instr. 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. Vater is counted in a 3.5-L:farinelli beaker.
Vegetation, fish, soil, and sediment are counted in a 1-pint container as

dry weight. The average dry weight is 120 grams for vegetation and 400-500
grams for soil sediment and fish. Meat and poultry are counted in a 1-pint
container as dry weight, then corrected to wet weight using an average„',
moisture content. of 70%. Average dry weight is 250 grams. Air particulates
are counted in a well crystal. The counting systen consists of a multi-
channe1 analyzer and either a 4" x 5" well NaI(Tl) crystal. The counting
time is 4000 seconds. All calculations are performed by the l.east-squares
computer program ALPHA-M. The assumption is made that the samples are
analyzed within one week of the collection date.

** 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 tPe,co ponents in:the samples. These figures
do not represent the LLD va1ues achievable on given samples. Vater is
counted in either a 0.5-L or 3.5-L ."farinelli beaker. "Solid samples such
as soil, sediment, and clam shells are counted in a 0.5-L Marinelli beaker
as dry weight. The averag'e dry weight is 400-500 grams. Air filters and
very small volume sanples are counted in petrie dishes centered in the
detector endcap. The counting system consists of a N)-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 HML-300. Factors s'uch as sample size,

decay th~es, chemical yield, and counting efficiency may vary for a given
sanple; these variations nay change the LLD value for the given sample. The
assumption is made that all samples are analyzed within one week of the
collection date.

The LLD is the smallest concentration of radioactive material in a sample
that vill be detected with 95% probability with 5% probability of fasely
concluding that a blank observation represents a "real" signal.
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Por a particular measurement system (which may include radiochemical
'eparation):

4.66 sb
E~V 2.22 y exp(-Akt)

where

LLD is the lower limit of detection as defined above (as pCi per
unit mass or volume)

s is the standard deviation of the background counting rate or of
tie counting rate of a blank sa~le as appropriate (as counts per
minute)

E is the counting efficiency (as counts per transformation)

V is the sample sic'e (in units 'of mass or vol.me)

2.22 is the number of transformation per minute per picocurie

Y is the fractional radiochemical yield (when applicable)

X is the radioactive decay constant for the particular radionuclide

ht is the elapsed ti=e between sa=ple collection (or end of the
sample collection period) and tMe of counting,

The value of sb used in the calculation of the LLD for a detection system
shall be based on the actual observed variance of the background counting
rate or of'he counting rate of the blank samples ('as appropriate) rather
than on an unverified theoretically predicted variance.

1
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Appendix I

Xhis appendix contains 10CFR20, Appendix B. The values in this appendix

are the maxiaum penaissible concentragions (NPC) in air and eater above

natural background.

4O
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