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'SECTION I
~ SET POINTS

1.0 This section provides equations and methodology .used at this.Indién

' Point Station for each alarm and trip set peint on each effluent release

pointicccording to Specifications 3.3.3.8 andi3:3.3.9.

The alarm and control location monitor, monitor description, 1oca£ion,
power source, scidle, range and idénﬁifibation number and the effluent
isolation control device,‘location powcr source and idencification
number are provided in Tables 1.1 and 1.2.

The equations used to determine set points are essentially those

which exist in the Environmental Technical Specifications issued for the

Indian Point Site on December 12, 1975. These limits are provided with

objectives and bases in Attachment A to this section. These limits are

'implemented by a sitc procédure Administrative Procedﬁre:Nc..ll'(Appendix

B to this section) and two memoranda of undefctanding between Con Edison’
and PASNY which is Attachment C to this section. These éocuménts providé
all of the bases and assuﬁptions which are used in ectablishing the;e

setpoihts to assure comgliance with Technical'Specifications 3.3.3.8 and

3.3.3.9.
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LOCATION

ALARM &

. EFFLUENT ISOLATION

POWER SOﬁRCE

MONITOR DESCRIPTION

A_'Condenser Air ejector monitor

same as R 11 -

Remote-Red
light and

~buzzer at

detector -

Bus 34 CKT7

REJ Vent to VC

PCV 113/SOV 1133
stm to condenser
primary ejector

Hall

36' elev Turbine
Hall

- CONTROL LOC. POWER SOURCE . CONTROL DEVICE I.D. LOCATiON
R 11 Containment Air Particuléte CCRrRack D-2 ALARMS~L0C. 125V AC INSTR FCV 1170/SoOV 1270 PAB-80"' ‘elev. 125VAC PNL 33CKT26
Monitor . . at Monitor and Bus 34 CKT7 FCV 1172/sov 1272 ~ PAB-80' elev. PNL 33CKT26
A . ) CCR Safegquards - PCV 1190/SOV 1290 ) . . .
R 12 Containment Gas Monitor Panel PCV 1191/sov 1191 inside VC 46' elev "PNL 33CKT25
o S N . PCV 1192/SOV 1192 outside VC 68' elev PNL 34CKT24
-Sample Collection Equipment/ ' PAB elev 68'  Control-CCR MCC-36B : : outside VC 68' elev PNL 34CKT24
Detector - Penetration - Rack D-2
area .
"R 13 Plant Vent Particulate Monitor CCRrRAck D-é Alarms- same as 125VAC INSTR
: : i ‘ R 11 Bus 34 CKT7
Sample Collection/Detector 73 level of Control-CCR' MCC-36B
o ‘Fan House Rack D-2 :
R-14 Plant Vent Radiogas Monitor CCR~Rack D-2 Alarms-same aé 125VAC INSTR.. RCV~014 PAB 15' elev. -125VDC PNL
: ' ' R 11 ) Bus 34 CKT7 Waste gas vent Near large gas 33 CKT14
Remote alarm ’ decay tanks
at WDS panel valving room
R 15 CCR—Rack D-2 local -alarms 125VRC INSR PCV 1169/SOV 1169 36' elev Turbine' * 125 VDC PNL 32

Circuit 6

125 vDC PNL 31
CKT 3

R-18

. Waste Disposal Liquid

Effluent’Monitor

. CCR-Rack D-3

Alarm-local same
as R 11

Remote at

WDS PNL

125 VAC
INSTR Bus #33
CKT 17

RCV 018

wWaste disch to -
condenser circ
water

PAB-36' elev
in Waste Con-
densate tank
room

125 VDC PNL 33
CKT 14

ety
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LOCATION

ALARM &
CONTROL LOC.

POWER SOURCE

EFFLUENT ISOLATION
CONTROL DEVICE I.D.

LOCATION

POWER SOURCE

CHAﬁNEﬁ ' 'MONITOR DESCRIPTION -

R 19

R 20

'

Waste Gas Analyzer

.5/6 Sample & Blowdown monitor CCR-Rack D-3

. CCR-Rack D-3

loéal alarm
same as R 11
remote-red

"light & buzzer

at detector

Local alarms
same as R 11

Remote alarm

at WDS PNL

125VAC INSTR

PCV
PCV
PCV
PCV
PCV
PCV
PCV
PCV

PCV

. PCV

PCV
PCV
PCV
PCV
PCV
PCV

PCV

none

1223/s0v.1523
1224/50V 1523
1225/s0V 1525
1226/sS0V 1526
1223a/PCV 1223A
1224A/PCV 1524A
1225A/PCV 1525A
1226a/PCV 1526A

1214/sov 1314
1215/S0v 1315
1216/S0V 1316
1217/50V 1317
1214A/S0V 1214A
1215A/S0V ‘12152
1216A/SOV 1216A
1217a/S0V 1217A

1227/sov 1527

5/6 31-34 Sample
Isolation Valves

fAB piping

penetration area

55' elevation

46' elevation
in blowdown
tank room

125vDC PNL 31 CKT3

125VDC PNL 32 CKT6

125vDC DNL 31 CKT3 -

125VDC PNL 32 CKI6

125VDC PNL 31 CKT3'
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Questions for Each Noble Gas Gaseous Effluent Monitoring System

1) Location of the effluent monitor, working system (i.e., principal
release point.-building ventilation exhaust point) :

R—lZ-Contalnment Gas Monitor
‘ The detector and equipment ‘is located in a cabinet on the 68" elevatlon
of the penetration area. The sample is drawn from the intake of
Containment Fan Coolers No. 32 and 35. The sample air is returned
" to Containment at the penetration approx1mately the 58' elevation near
the RCP seal flow manifolds.. :

R-14-Plant Vent Radiogas Monitor : -
This monitor measures gaseous radioactivity in the Plant Vent Stack.
- The detectors are located in the Plant Vent at approximately the
-."105* elevation. - - .

R-15-Condenser Air Ejector Monitor ‘ S
' This detector is located above the 33' elev. in the Turbine Hall
Bldg. The discharge from the air ejector exhaust header of the
condensers is monitored by this channel with an in-line detector
for gaseous act1v1ty, which is 1nd1cat1ve of a prlmary to secondary
leak. : .

R-20-Waste Disposal SYstem Gas Analyzer Monitor

This detector is located above the 15' elev. in the primary auxiliary
building and monitors the waste gas decay tank activity. 'The .
detector is mounted in a special sampler and 1s in direct contact

, w1th the gas sample being monitored.

Radio-Iodine Monitors -~ Located in a cablnet on approx1mately the 90"
‘ : '~ elevation in the Fan Building.
The four channel system is hooked—up to the
following locatlons. : »

Channel I - Plant Vent

. Channel II - Containment

Channel III - Primary Auxiliary Bldg. Overhead
Channel IV - Steam Generator Blowdown Room

2) What detector is being used (e.g., G.M.; plastic>5cintillator, NaI)

R-12-GM-Tube-The detector assembly is in a completly enclosed housing
. containing the G-M tube in a vessel. Lead shielding envelops
- the housing to reduce background level. The sample is constantly mixed
"in a fixed and shielded volume. : . ' :

'Rri4~GM—Tube4The detectbr‘éssembly consists of four G-M tubes which are

" electrically connected in parallel. The G-M tubes are oriented so as
"to assure a representatlve sample of the air flow 1s constantly
 monitored. : _

=%
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R-15-GM-Tube-The detector assembly consists of a G-M' tube'mouhted into
an in-line container which includes adequate shxeldlng to reduce any
p0551b1e background radiation.

R-20-Ionization Chamber-The detector is mounted in a special sampler,
because of the extremely high level of radiation in the waste gas
~ decay tanks. . :

_RadioiodineAMonitors - Scintillation detector - The gamma detector

consists of a canned Thallium Activated Sodium
Iodide Crystal optically coupled to the phototube.

3) Readout Range of the detector (minimum/maximum cpm)

R-12  ; 0-1x10%pm
- R-14 . 0-1x10%cpm
, i 6
R-15 . 0-1x10 cpm

R-20 / 0—lx105mR/hr

Iodine Monitors

Channel I o - 102 cpm
Channel II = 0 - 108 cpm
Channel III O - 10 cpm
Channel Iv 0 - 108 cpm

4) Maxinum release rate that can be detected on-scale-by the detector
(Ci/sec) is based on the maximum readout range of the detector, the
calibration factor and the volume flow rate of the discharge. '

-4

Ci/sec (max) = (max cpm) pd (uCl/cc/cpm) b4 (cfm) x (4. 72xlO )

5) Calibration factor for system (cpm/uC1/cm ) is determlned by use.of
Procedure RE-CS-030.

1-5
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l "6) _'Reference radzonucl:.de used to callbrate system (e g. 851(1' 133Xe)

erZ-Prlmary Gas in Volume Control Tank - A mlxture of Xenon &
Krypton flSSlon gases.-

R-14- Prlmary Gas in Volume Control Tank - A mixture of Xenon &
Krypton gases., = :

‘erS-Gas Marinelli  sample taken of Condenser Alr Ejector and related
: to the R-15 meter readlng. ) S

RrZO—None Avallable

Ralelodlne Monltors -

Channel I \

Channel II 133 o L R :
Channel IIX “Ba, 137cs (Mock iodine) or I-131, if available
Channel IV ' S '

7) Alarm setp01nts for systems (cpm or uCi/cc) are calculated per
AP-11, Radloactlve Waste Release Permits. )

For the radlolodlne monltors, an alarm setpoint of 5, 000 cpm Quarterly
is used ‘to assure compliance with the instantaneous and annual
.average limits for a sampler that is changed once per week.

1-6




8) Alarm functlon of system (e g. 1solatlon of purge,‘alarm in. control
~ - room, etc.) : :

Each channel process monitor has a hlgh and low level alarm on the
: o channels power supply drawer. The low level alarm is used to indicate
' " instrument- failure. The high-level alarm functions at pre-set levels.

R-12-3) Containment evacuation alarm annunciates.

B) Alarms in CCR III, meter .readout and recorder printout also available.
C) when R-12 alarms, Containment Ventilation isolation occurs (i.e.
closure of the valves in the purge supply and exhaust lines, and the

- Pressure Relief Line. The containment isolation valves for the
sample and return lines (PCv-1234 to PCV-1237) for channel R-11 and 12 are
normally open and controlled from the Central Control Room's Containment

. Isolation Panel, and are also tripped closed by a Phase A Containment:
Isolation Signal. When these valves are closed the space between them

" is treated with Weld Channel air.

- R-14-37) Alarm in 'CCR III, meter readout and recorder printout also.

: B) On an alarm condition on Channel R-14 an alarm, "Stack Monitor Hi
Radiation" is annunciated on the Waste Disposal System panel in the
Primary Auxiliary Building.

When Channel R-14 alarms valve RCV-014 will trip shut, securlng waste
gas release, and the dilution fan w1ll auto start. ~ .

R—lS-A) Alarm in CCR III, meter readout and recorder printout also.
B) On an alarm condition on channels erS a red 1lght and buzzer
are energized at the detector. .
C) Three separate controls are actuated to prevent excessive radlogas

release to the env1ronment.
‘ 1. This signal opens the containment’ 1solat10n valves to allow
venting the air ejector dlscharge to containment. . Then
SOV-1169 is de-energized and PCV-1169 changes position-to.
vent the &ir Ejector to Containment via the blower which is
started by this signal. :

2. PCV-1133 (Steam to Condenser Priming Ejectors) is closed if
open and/or denied permission to be opened. This protects .
- the detector.from over-temperature and protects against
an uncontrolled release since the priming ejector dlscharge is
not monltored by thls Channel R-15. .

3. The Flash Evaporator is shut down by this signal to prevent

: activity from the extraction steam from getting to the
atmosphere or contaminating the flash evaporator. . This
Channel R-15 will trip the brine recycle pumps, brine heater
drain pumps, dlstlllate pumps and the vacuum pump of the Flash
Evaporator.




: o R-20—Waste Dlsposal System Gas Analyzer Monltor
‘ a) Alarms in CCR III, meter readout and recorder pr:mt out also

available. :
B) On an alarm condltlon on Channel R-20 an alarm, "Gas Act1v1ty
Monitor Hi Activity", is annunciated on the Waste Disposal System
panel in the PAB. ) ' -

Radioiodine Monitors:

A) Alarms in CCR III, meter readout also avallable. v : o _
B) On an alarm condition on Channel I - (Plant Vent) the Waste gas release
valve 014 closes and Containment building purge supply and exhaust valves
close and fans automatically shut-off.

C) On an alarm condition on Channel III (Primary Aux. Bldg. Overhead) and -
Channel IV (Steam Generator Blowdown room) the inlet dampers of the.
charcoal filters open and the by-passes close.
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“i;O LIMITING CONDITIONS FOR OPERATION

3.0 MONITORING REQUIREMENTS

. RADIOACTIVE DISCHARGES

. . Objective

To define the limits and conditions for the
controlled releases of radioactive materials.

34—

in liquid and gaseous effluents to the environs

to ensure that these releases are as low as
practicable. These releases should not re-
sult in radiation exposures in unrestricted
areas greater than a few percent of natural
background exposures. The concentrations

of radioactive materials in effluents shall
be within the limits specified in 10 CFR
Part 20,

To ensure that the release of radioactive
material above background to unrestricted
areas be as low as practicable, the fol-
lowing design objectives apply:

For 1liquid wastes:

“a... The annual dose above backgfdund to tﬁé '

total body or any organ of an individual
from all reactors at a slte should not
exceed 5 mrem in an unrestricted area.

b. The annual total quantity of radioactive.
' materials in liquid waste, excluding
tritium and dissolved gases, discharged
from each reactor should not exceed
5 Ci.

2.1‘-1

~ RADIOACTIVE DISCHARGES

"~ Objective

To ensure that the releases of’radioactive-,

materials are as low as practicable and .
within allowable values.
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2.0 LIMITING CONDITIONS FOR OPERATION B 3.0 MONITORING REQUIREMENTS

Objectivé (Cont'd)

- For gaseous wastes:

" ¢. The annual total quantity of noble
K gases above background discharged
from the plants should result in an . L
"air dose due to gamma radiation of - - o N S . L
less than 10 mrad, and an air dose to : ‘ : ‘
beta radiation of less than 20 mrad,
at any location near ground level
which could be occupied by individuals ‘ , : o '
at or beyond the boundary of the . L : - o . L ‘
gite, and that no individual in an un- : t L ’ |
restricted area will receive an annual ° |
~ -dose to the total body greater than 5
- mrem or an annual skin dose greater than
15 mrem from this release quantity.

0T-T

R d.  The annual total quantity of all

o ‘ * .radioiodines and radiocactive material

in particulate forms above background
from all reactors at a site should

not result in an annual dese to any
organ of an individual in an unrestricted
area from all pathways of exposure in
‘excess of 15 mrem.. -

'es The annual totaquuantity of'iédine-131
“ discharged from each reactor at a site-
should not exceed 1 Ci. '

To estimate and control radioactive solid .

- 'wastes in accordance with applicable reg-
ulations. .

2.4-2




2.0 LIMITING CONDITIONS FOR OPERATION

3.0 MONITORING REQUIREMENTS

g

except as provided in Specification 3. 4.1.h,

. the effluent control monitor shall be

set to alarm and to initiate the aunto-
matic closure of each waste isolation
valve prior to exceeding the limits

“specified in Specification 2.4.l.a above,
#: The operability of each automatic iso=3
’%”lation valve -in-the liquid radwaste ~

*discharge lines shall be. demonstrated:,

b i em i e » sk

e,

quarterly.

*The equipmedi installed in the liquid
radioactive waste treatment system shall

be maintained and shall be operated to

process radioactive liquid wastes prior

to their discharge when the projected - d.
cumulative release could exceed 1.25 .
Ci/reactor/calendar quarter, e>c7uding IZ”IU/
tritium and dissolved gases. .

The maximum radioactivity to be con-

tained in any liquid radwasgte tank -

2'4—3

' volumes shall be recirculated.
* No. 1, a recirculation system shall be pro-
"vided on the monitoring tanks by June 1,

S 2.4 SPe°1f1°3t1°“3 for Liquid Waste Effl“°“cq 3.4.1 Specifications for Liquid Waste Sampling and
i _ ' Monitoring
a, The concentration of radioactive materials —
e released in liquid wastes from all reactors a. Plant records shall be maintained of the
o at the site shall not exceed the values spe- radioactive concentration and volume '
{ Lo cified in 10 CFR Part 20, Appendix B, Table before dilution of liquid waste intended
. - - 11, Column 2, for unrestricted arcas. _for discharge and the average dilution
i b. The cumulative release of radioactive flow and length of time over which each
o materials in liquid waste effluents discharge occurred. Sample analysis results
excluding tritium and dissolved. "3533’ o and other reports shall be submitted in.
shall not exceed 10 Ci/reactor/cannndar accordance with Section 5.6.1.2 of these
: quarter. Specifications. Estimates of the sampling
i ¢c. The cumulative release of radiocactive and analyses errors associated with each
. materials in liquid waste effluents, . vreported value shall be included. ‘
v excluding tritium and dissolved gases, ‘ b. Prior to release of each batch of liquid
e ~shall not exceed 20 Ci/reactor in any ' waste, a sample shall be taken from that
: 12 consecutive months.. batch and analyzed in accordance with Table
During releases of radioactive wactos,f -

2.4-1 to demonstrate compliance with Speci-
fication 2.4-1 using the flow rate into
which the waste is discharged during thé
period of discharge. '

Sampling and analysis of liquid radioactive
waste shall be performed in accordance with
Table 2.4-1., Prior to taking samples from’
a monitoring tank, at least two tank

For Unit

1977. Prior to this date, Unit No. lbrepte
sentative samples will be taken from the
tank drain tap after flushing the line vith
5 times the sample line volume.

The radioactivity in liquid wastes shall be
continuously monitored and recorded during
release except as provided in Specification
3.4.1.h. Whenever these monitors are -inope
able for a period not to exceed 72 hours,

two independent samples of each tank
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5.0 . LIMITING CONDITIONS FOR. OPERATION

3.0 MONITORING REQUIREMENTS = . -

S;eéificatidns (Coﬁt'd)

that Ean;be discharged.direétly to the
environs shall not exceed 10 Ci, ex— .
cluding tritium and dissolved gases.

materials in liquid effluents, excluding
tritium and dissolved gases, exceeds
2.5 Ci/reactor/calendar quarter, the .
licensee shall make an investigation
to identify the causes for such relcase,
define and initiate a program of
 action to reduce guch release to the
. design objective levels listed in
‘Section 2.4, end report these actlons -
to the Commigssion within 30 days from’
“ the end of the quarter during which the
- release occurred. '

1f the cumulative release of radiocactive -

Specificatioﬁe (Cont'd)

to be discharged shall be analyzed and two plant
personnel ghall 1ndepeﬁdent1y»check valving prior .

to the discharge. If these monitors are inoperable
_ for a period exceeding 72 hours, no releases from a

1iquid waste tank shall be made and any release in i

progress shall be terminated. . -

The flow rate of liquid radioactive waste effluents
ghall be continuously measured and recorded. For -
Unit No. 1 the tank level shall be checked and
recorded at least once every two hours by plant per=
gsonnel during release until the equipment specified

h 13_1nsta11ed,pu e

. Ce

*monitor shall als have ;a
thly" and’ag/ instrument:

et .&g&«!«- bR e

i 4

vIty in the steam generator blow- 4
down shall be continuously monitored and recorded.
Whenever these monitors are inoperable, the blow-
down flow shall be representatively sampled and
'analyzed at least once per watch or diverted to

the waste management gystem and the direct release '
to the environment terminated. ‘ .
Unit No. 1 shall be provided with a continuous 1iquid
effluent monitor including a recorder in accordance
with Specification 3.4.1.d, an alarm and automatic -

. closure of each waste isolatidn valve in accordance
with Specification 2.4.1.d, and a continuous flow

" measurement device including a recorder in accord-
ance with Specificatidn'3.4.1.e_by June 1, 1977.
Prior to this date, all Unit No. 1 liquid effluent
releases shall be batch releases in accordance with

h.

2.4-4




. l o " 2.0 LIMITING CONDLTIONS FOR OPERATORS ' 3.0 MONITORING REQUIREMENTS

-
-
»

i

0 . T o ' P “ ~ R ‘._i'_ _ Specifications (Cont'd)

! ! ' : . ’ Specification 3.4.1.b and any unplanned or uncon-

’ R ' trolled offsite release of radioactive materials ‘
3 It o o S : ' in 1liquid effluents in excess of 0.5 curiles requires
1 A o P Lo S R - notification to the NRC in writing within 10 days,
ol = o g T B K reporting the event, identifying the cause, and

A1 R B _ ' ' N . : describing actions taken to prevent recurrence.

.Bases : : . . " Bases
i . The release of radioactive materials in : ' The sampling and monitoring requirements given under
I ' 1iquid waste effluent to unrestricted . specification 3.4.1 provide assurance that radioactive
v .. areas shall not exceed the concentratlon . - materials in liquid waste effluents are properly con- :
1w limits specified in 10 CFR FPart 20 and - trolled and monitored in conformance with the requirements |
: should be ‘as low as practicable in o ' of Design Criteria 60 and 64 of Appendix A to 10 CFR 4
1 accordance with the requirements of 10 .~ ° - 'part 50.  These requirements provide the data for the 3
S ~ CFR Part 50.36a. " These specifications . licensee and the Commission to evaluate the performance
TS provide reasonable assurance that the . = _ of the plants relative to radioactive 1iquid wastes
P resulting annual dose to the total body - released to the environment. Reports on the quantities
: ’ or any organ of an individual in an . - .. = of radiodctive materials released in liquid waste
o 3 unrestricted area will not exceed 5. . = effluents are furnished to the Commission according to
o mrem. At the same time, these Specifi- . Section 5.6.1 of these Technical Specifications in i
P cations permit the flexibility of .. conformance with Regulatory Guide 1.21. On the basis . |
'v_operation, cO@patible with considerations - - of such reports and any additional information, the -
~ of health and safety, to ensure that . " Commission may from time to time require the licensee

- the public is provided a dependable

, to take such action as the Commission deems appropriate.
- source of power under unusual operating - : ' : .

i°“d1§1°“8 wgich may temporarily result . The points of release to the environment to be monitored .
' : re iasei %he; thaniige design  {n Section 3.4.1 include all the monitored release o
objective levels but still within the points as provided for in Table 2.4-3. ' :

concentration 1limits specified in 10

CFR Part 20. It is expected that by
‘using this operational flexibility

under unusual operating conditions, and
. exerting every effort to keep levels of -
radioactive material in liquid wastes

as low as practicable, the annual

2.4-5
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50 LINITING CONDITIONS FOR OPERATOES 3.0

MONITORING REQQIREMENTS

Béeés: (Con;‘d)

release will not éxéeed a small fraction of

the concentration limits specified in 10 CFR

~ Part 20,

-~ The design objectiﬁeé have beenvdeveIOPed

‘based on operating experience taking iato -

" . account a combination of variables incl udiﬁg

defective fuel, primary system leakage,
primary to seconda:y system leakage, steam
generator blowdown and the performance of the

~various waste treatment systems, and are:

consistent with 10 CFR Part 50.306a.

‘Specification 2.4.1.a requires the licensee

to 1imit the concentration of radicactive
materials in liquid waste effluents released
from the site to levels specified in 10 CFR ,
Part 20, Appendix B, Table II, Column 2, for :
unrestricted areas. This Specification ‘
provides assurance that no member of the -
general public will be exposed to.liguid-.

‘containing radioactive materials in excess of

limits considered permissible under the
Commission's Rules and Regulations.

Specifications 2.4.1.b and 2.4.1.c establish
the upper limits for the release of radio-
active materials in liquid effluents. The
intent of these Specifications is to permit
the licensee the flexibility of operatrion to
ensure that the public is provided a depend-.
able source of power under unusual operating
conditions which may temporarily result in
releases higher than the levels normally

. achievable when the plants and the liquid

waste treatment systems are functioning as
designed. . Releases of up ‘to these limits

2-4-6
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».0 LIMITING CONDITIONS FOR OPERATORS ) 3,0 MONITORING REQUIREMENTS

SI-1

" Bases: (Cont'd)

will result in concentrations of radio-
active material in liquid waste effluents
at small percentages of the limits.in

10 CFR Part 20. ' ' o

Specifications 2.4.1.d and 2.4.1.e require
that suitable equipment to control and

_ monitor the releases of radioactive materials
in 1iquid wastes is operating during any o :
period these releases are taking place and.are con—
sistent with the requirements of 1C CIFR
Part 50, Appendix A, Design Criterion 64.

Specification 2.4.1.f requires that the
licensee maintain and operate the equipment
installed in the liquid waste systems to
reduce the release of radioactive material -
in liquid effluents to as low as practicable
consistent with the requirements of 10 CFR

" Part 50.36a. Normal use and maintenance
of installed equipment in the liquid waste
system provide reasonahble assurance that
the quantity released will not exceed the -

. design objective. In order to keep releases
of radiocactive materials as low as prac- :
ticable, the Specification requires operation'
of equipment whenever it appears that the

- projected cumulative discharge rate will exceed :
one-fourth of this design objective annual ’
quantity during any calendar quarter.

Specification 2.4.1.g limits the amount of
radioactivity that could be inadvertently
released to the environment to an amount that

will not exceed the Technical Specification
limit. _ : S

A
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2.0 LIMITING CONDITIONS FOR OPERATION 3.0

_MONITORING'REQUIREMENTS

2.4.2

Baees' (Cont'd)

In addition to limiting conditions for operation
l1isted under Specifications 2.4.1.b and

"2.4.1.c the reporting requirements of Specifi-

cation 2.4.1.h delineate that the licensee

shall identify the cause whenever the cumulative
releases of radioactive materials in liquid
waste effluent exceed one-half the design
objective annual quantity during any calendar
quarter and describe the proposed pregram of -

_action te reduce:such releases to design

objective levels on a timely basis. The -

‘report must be filed with the Commlsston - ,
within 30 days following the calendar quarter

in vhich the releases occurred

The terms used in these SpecificetionS'are as -

‘(Refer to Iable 2.4-5 for the nob]o ges

Specifications for Gageous Waste Fffluents ' 3.4.2 Specifications for Caseous Waste Sampling

and Monitoring

follows: a.
*subacripts v, refers to vent releases from
,-Units Nos. 1, 2 and 3
: 8, refers to stack releaees from
_ Unit No; 1
o i, refers to individual’noble gas
" nuclide ' : b.

nuclides considered)

numbers 1, 2, 3 refer to Units Nos. l 2 and
3, respectively. -

QT = the total noble gas release rate (Ci/sec)

= ZQi = gum of the individual noble gas
i radionuclides determined ‘to be present
by isotopic analysis
2.4-8

Plant records shall be maintained and .
reports of the sampling and analysis
results shall be submitted in accordance -

- with Section 5.6.1 of these,Specifications.tﬂ

Estimates of the sampling and analytical
error associated with each reported value
should be included. .

. Gaseous releases to the environment, ex-

cept from the turbine building ventila-

_ tion exhaust and as noted in Specification

3.4.2.c, shall be continuously monitored

" for gross radioactivity.” The release rate.

in Specifications 2.4.2 shall be based on
the measured flow rate or the determined
flow rate of each operating vent or stack.

- exhauster. A flow rate calibration of all

i
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2.0 LIMITING;CONDITIONS FOR OPERATION

3.0 MONITORING REQUIREMENTS
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2.4.2

3.4.2

"QT

o

Specifications Y(Cont'd)

= gum of the Unit No. 1 stack rcleases

s (Ci/sec)
QTV..jQIV + QTV + QTV - gum of the vent releases
1 .2 3 . .
from Unit No. 1, Unit No. 2 and Unit No. 3, .
~ three measurements (Ci/sec)
£ = the average total body dose factor due to-
gamma emission (rem/yr per Ci/sec)
. L = the évetage skin dose factor due to beta

emissions (rem/yr per Ci/seéc)

M= the average air dose factor due to beta
emigssions (rad/yr per Ci/sec) -

§ = the average air dose factor due to gamma
emissions (rad/yr per Ci/sec)

The values of K, L, M and N are to be deter-
mined each time isotopic analysis 1s required
as delineated in Specification 3.4.2. Deter-

“mine the following using the results of the ~d.
" noble gas radionuclide analysis: -

- (qur) ¥ Ky
= (1/Qp) jQLy

)

=i

= /oy 1My

=2

= (1/Qp) [N,

2.4-9

_decay tank.

Specifications (Cont'd)

exhausters in all operating modes shall be
performed”each“ﬁ‘months and the damper posi-
tion and exhauster operating condition shall
be checked and recorded each shift. ~Damper

- position and exhaugter operating conditions

need not be checked for a system equipped with
an instrument which is generally regarded as

a continuous flow measuring device. Whenever

these monitors are inoperable, grab samples
shall be taken and analyzed daily for gross
radioactivity. If these monitors are inoper- '
able for more than seven days, these releases
shall be terminated.

During the release of gaseous wastes from the
primary system waste gas holdup system, -the
grogs activity monitor, the iodine collection
device, and the particulate collection device
shall be operating. {The waste gas decay tank
. e monitored and tested prior
to any release of radioactive gas from a

All waste gas monitors shall be calibrated at -
least quarterly by means of a known radioactive
gsource which has been calibrated to a National
Bureau of Standard's source. The calibration |
procedure for the waste gas decay tank effluent
monitors shall consist of exposing the detector
to a referenced calibration source in a
controlled reproducible geometry. The _
gource and geometry shall be referenced to

the original monitor calibration which
provides the calibration curves.
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2.0 LIMITING CONDITIONS FOR OPERATION

3.0 MONITORING REQUIREMENTS

2.4.2 ©  Specifications (Cont'd) 3.4.2

where the values of K,, L , M, and N, are -
provided in Table 2. 4—5, and are sitée dependent
gamma and beta dose factors ,

Q = the measured release rate of the radio—
iodines and radioactive materials in
particulate forms with half-lives greater
-than eight days (Ci/sec). N

a. (1). The release rate limit of noble gases from the
: : site ghall be such that ‘
2.0 [QTva~ + »QTs Ks] <1
X ~and
o ,9.33; [Qp, (T, + L.IK) + 0 (@ +1.I8)) <1
(2) -‘The release rate limit of all radioiodines
. and radioactive materials in particulate
form with half-lives greater than eight
days, released to the environs as part of
the gaseous wastes from the site shall be
such that .
S 2.9 x 10° .‘+'6.2xldl"Q.<l
- oo - "Qv - ‘
b. (1) The average release rate of noble géseé from the
’ site during any calendar quarter shall be such
that
13 (Q. N Q. N1 <1
and Tv Z Ts s
6.3 [Q. M + QTSM] ,il
'(2) The average release rate of noble gases from the

site during any212'consecutive months shall be

2.4-10

Specifications (Cbnt'd)

monitor shall have a functional test at least

monthly and instrument check at least daily.
. . . N _’

Sampling and analysis of radioactive material
in gaseous waste, particulate form, and
radioiodine shall be. performed in accordance
with Table 2.4-2. :




2.0 LIMITING CONDITIONS FOR OPERATION o 3.0 MONITORING REQUIREMENTS

2.4.2

Specifications (Contfd)‘

25‘[-Q'I‘v v QTs s] <1
and

13 [QTV v QTs s]' <1

.(3) The average release rate per gite of all

radioiodines and radioactive materials
in particulate form with half-lives
greater than eight days during any

' calendar quarter shall be such that

13 [2.9 x 10° Qv+6.2x10 Q] <1

‘(ASlIThe average release rate per site of all

radioiodines and radiocactive materials
"in particulate form with half-lives
greater than eight days during any

period of 12 consecutive months shall be
such that

25 (2.9 x 20° q + 6.2x10° Q] <1

(5) The amount of fodine-131 releasedbdﬁring :

any calendar quarter shall not exceed 2 -
Ci/reactor.

"(6) - The amount. of - Jodine-131 releaced during

. any period of 12 consecutive months
 shall not exceed 4 Ci/reactor.

Should any of the conditions of 2.4.3. c(l),
(2) or (3) listed below exist, the licensee

" shall make an investigation to'identlfy the

causes of the release rates, define and

" {nitiate a program of action to reduce the
release rates to design objective levels

listed in Section 2.4 and report these actions

2 01‘-11
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2.0 LIMITING CONDITIONS FOR OPERATION o 3.0 MONITORING REQUIREMENTS

N |- ‘;'Z;LfZ". <Specifiéationsi‘(Con;’d);“

" to the NRC within 30 days from the end of the
"' quarter during which the'releaSegfoccupred.», :

,(1),vaﬂthe average release rate o£~nbb1e T
.. gdses from the site during any calendar
quarter is such that T B

50 M0, * ol
or - '

25 (g M, o] L

OZfI}aA{ L

(2). If the average release rate per site of
" all radiolodines and radicactive materials
in particulate form with half-lives
" greater than eight days during any
calendar quarter is such that '

SQ_ (2.9 x 10 -Qv vf 6:2‘x-10 Q.1 »>1.

:(3), If the amount bf'iodine;l31‘relea5éd .
-~ during any calendar. quarter is greater
“ ‘than 0.5 Ci/reactor. : :

.} - . d.. During the release of gaseous wastes from the
[ primary system waste gas holdup system the .
effluent monitors listed in Table 2.4-4 shall
be operating and set to alarm and to initiate -
the automatically closure of the waste gas '
discharge valve prior to exceeding'thé limits
specified-in 2.4.2.a above. The operability
of each automatic isolation valve shall be.
‘ 'demonstrated quarterly. ; :
‘e. The maximum'activity to ‘be contained .in one
 waste gas storage tank shall not exceed 6000
"~ curies (considered as Xe-133). 2 .4-12
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'2;0,RLIMITING'CONDlTIONS FOR OPERATION

3.0 MONITORING REQUIREMENTS

4‘Specifications

’(Cont'd)

,An unplanned or uncontrolled offsite release L
. of radioactive materials in gasecus effluents
"in excess of .5 curies of noble gas or 0.02

curie of radioiodine in gaseous form requires
notification to the NRC in writing within 10
days, reporting the event, identifyinn the
cause, and describing actions taten to prevent
recurrence.- r

Baeeé

The release of radioactive materials in

-gaseous wastes to unrestricted areas shall

not exceed the concentration linits specified

r"'in 10 CFR Part 20, and in accordance with the
: requirements of lO CFR Part 50. 36a.

;_ThesefSpeCifications pronide reasonable
assurance that the resulting annual air dose
- due to gamma radiation will not exceed 10

mrad, and an annual air dose due to beta

radiation will not exceed 20 mrad from noble .- -

gases, that no individual in an unrestricted
area will receive an: annual dose to the total

~.body greater than 5 mrem or an" annual skin

' dose greater than 15 mrem from fission. product

noble gases, and that the annual dose to any
organ of an individual from iodines and

- particulates will not exceed 15 mrem per .
site.

At the same time these Specjfications
permit the flexibility of operation, compatible

‘with considerations of health and safety, to

assure that the public is provided with a

_ dependable source of power under unusual

operating conditions which may temporarily

‘result in releases higher than the design

objective levels but still within the concentration
limits specified in 10 CFR Part 20, Xt is

a 712

Bases

The sampling and monitoring requirements

given under Specification 3.4.2 provide .-

‘assurance that radioactive materials released
in gaseous wastes are properly controlled andv -
. monitored in conformance with the requirements -’

of Design Criteria 60 and 64 of Appendix A to . | -

10 CFR Part 50. These requirements provide

the data for the licensee and the Commission ' ‘
'to evaluate the performance of the plants

relative to radioactive waste effluents
released to the environment. !
quantities of radioactive materials released

" in gaseous effluents are furnished to the
" Commission on the basis of Section 5.6.1 of
these Technical Specifications and in conformanc&

with Regulatory Guide 1.21. On the basis of
such reports and any additional information
the Commission may obtain from the licensee

" or others, the Commission may from time to ~ .
time require the licensee to take such action. o

as the Commission deems appropriate.

The points of release to the environment to

be monitored in Section 3.4.2 include all the.

monitored release points as provided for in

" Table 2.4-4.

Reports on the f;'
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. 2.0 'LIMITING CONDITIONS FOR OPERATION

3,0 . MONITORING REQUIREMENTS

" 2,4.2° Bases

Bases (Cont'd)

L";,expected that using this operational flexi—
. bility under unusual operating conditicns, '

and by exerting every effort to keep levels'
of radioactive material in gaseous waste

the concentration limits specified in 10 CFR

‘iPart 20.

.The deaign objectives have been developed

based on operating experience taking into

"+ account a combination of system varistles
- including defective fuel, primary system

leakage, primary to secondary gystem lea:age;

.;Specification 2. 4 2. a(l) limits the release

- effluents as low.as practicable, the annual B
’ ,releases will not exceed a small fraction of -

. steam generator blowdown and ‘the perxformance
. of the various waste: creatment SYStho.

rate of noble gases from the site so that the.
corresponding annual gamma and beta dose rate .

“above background to an individual in an

unrestricted area will not exceed 500 nrem to

" the total body or 3000 mrem to the skin in
;’,compliance with the 1limits of 10 CFR Part 20

- Fot" Specification 2.4.2. a(l), gamma 1nd beta
‘dose factors for the individual noble gas
‘radionuclides have been calculated for the

*'plant gaseous release points and are provided
"in Table 2.4-5. The expressions used to
'calculate these dose factors are bz sed on :
_dose models derived in Section 7 of Neteorologz

and Atomic Energy-1968 and model techniques
provided in Draft Regulatory Guide 1.AA. '

2.4-14

. Baaes (Cdnt'd)

. Specification 3. & 2 b excludes’ monitoring the RN
. turbine building ventilation exhaust since this '
- release 18 expected to be a negligible release

‘point. Many PWR reactors do not have turbine

building enclosures. To be consistent in this

_ requirement for all PWR reactors, the monitoring -
. of gaseous releases from turbine buildings i8 not-

required.
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2.0 LIMITING CONDITIONS FOR OPERATION

'3,0 MONITORING REQUIREMENTS

Bhses (Cont'd)

Dose calculations have been made to dctermine

~ the site boundary location with the highest -

anticipated dose rate from noble gasee using
onsite meteorological data and the dose
expressions provided in Draft Regulatory . .
Guide 1.AA. The dose expression ceonsiders
‘the release point location, building wake

- effects, and the physical characte*lstics of_
‘the radionuclides. - .

The offsite locations with the highea

' anticipated annual dose from released noble

gases are provided in Table 2 4-5.

The telease rate Specifications for a radio-
iodine‘andAradioactive4material in particulate .
form with half-lives greater than =ight days.

are dependent on existing radienuclide pathvays

to man. The pathways which were exawincd for

‘these Specifications are: (1) individual.

inhalation of airborne radienuclides, (2)
deposition of radionuclides onto green leafy ‘
vegetation with subsequent consumption by man,
and (3) deposition onto grassy areas where
milch animal graze with consumption cof the

milk by man. Methods for estimating doses to .

- the thyroid via these pathways are described

in Draft Regulatory Guide 1.AA. The offsite
location with the highest anticipated thyroid
dose rate from radiolodines and radiozctive .
material in particulate form with helf - lives
greater than eight days was determined using
onsite meteorological data and the expressions
described in Draft Regulatory Guide 1.2A.

2.4=15
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2.0 itMIiINCSCONDITIONS FOR OPERATION

3.0 MONITORING REQUIREMENTS

‘QBaSeé (Cont'd)

o “Specification 2. 4 23(2) limits the release rate
“ - of radiofodines and radioactive material in’ ‘

particulate form with half-lives greater than

" eight days so that the corresponding annual
-.thyroid dose via the most restrictivo pdthaay
»13 less than 1500 mrem,

. MfFOr,radioiodines and radioactive material in

. . particulate form with half-lives greater than
"~ . eight days, the most restrictive locztion 18

. a dairy farm lecated 11,260 metera in the SSW -

direction (vent X/Q = 2.4 x 107 s»c/m*, ntack

):lx'x/Q =5.1x10°8 sec/m3).

'Specification 2 4.2.b establishes upnor offsite '
. levels for the release of noble gasca and :
; _“radioiodines and radfoactive materizl -in particulate
. form with half-lives greater than eight days at .
twice the design objective annual quartity ‘during

any calendar quarter, or four times the design

objective annual quantity during any period of 12

consecutive months. In addition to the limiting
conditions for operation of Specifications 2.4.2,.a
and 2.4.2.b, the reporting requirements of 2.4.2.c

..~ -provide that the cause ghall be identified whenever. a
- . the release of gaseous effluents excceds one~half

the design objective annual quantity during any

ff,calendar quarter and that the propossd program of
" actien to reduce such release rates to- the design

objectivea shall be described.

»'Specification 2.4.2.d requires that suitable equip-
‘ment to monitor and control the radicactive gaseous: "

releases are operating during any period theae
releases are taking place. '

2.4-16
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2.0 LIMITING CONDITIONS FOR OPERATION

3'0

MONITORING REQUIREMENTS

1 2.4.3

Bases (Cpnt'd).'

v .Sbécificétion'Z.é.Z.e 1imits the maximum
" quantity of radioactive gas that can be

contained in a waste gas storage tank.
The calculation of this quantity should
assume Instantaneous ground release, a .
X/Q based 5 percent meteorology, the
average gross energy is 0.19 MeV per
disintegration (considering Xe-133 to

be the principal emitter) and exposure
occurring at the minimum site boundary
radius using a semi-infinite cloud model.
The calculated quantity will 1limit the _
offsite dose above background to 0.5 rem
or less, consistent with Commission
guidelines. -

}Specification 2. 4 2.f providea for reporting

release events which, while below the limits
of 10 CFR Part 20, could result in releaszes
higher than the design objectives

Specifications for Solid thte Handling and’

' Disgosal

"a. - Measurements shall be.made to determine

or estimate the total curie quantity and
. principle radionuclide composition of

all radioactive s0lid waste shippud

of fsite.

- b, Reports of the radiocactive selid waste

shipments, volumes, principle radio-
nuclides, and total curie quantity,
shall be submitted in accordance with
Section 5.6.1. 2

2.4-17




2.0 LIMITING CONDITIONS FORVOPERATION ‘ 3,0 HONITORING REQUIREMENTS

Basés Y

" The requirements for solid radioactivu waste
handling and disposal given under Specification
2.4.3 provide assurance that solid radiocactive
materials stored at the plant and shipped -

. offsite are packaged in conformance with
- 10 CFR Part 20, 10 CFR Part 71, and 45 CFR
Parts 170-178. : '
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Tab]c 2. 4-3

(ahe»c 1 of 2)

' RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS o

Liquid
" Source

_Sampling _‘
Frequency

.TVpe of

. Retivity Analysidf;f@ff‘~' |

Detectable:
‘Concentraticns
(uCi/m1)(3)

A. Monitor Tank Bélebqes -

s x 10~7 3

~Each Batch(z). S

One Butch/Month

'Principal Gamma Emitters(2) .

Dissolved Cages - * -

10'5

w

1076

.. Weekly Composite

1)

.. Monthly Composite ™’

pn-La-140, 13

: -3

1,10“5.~‘

Crosa & - -

1077

Qudrterly Composite

2)-

sr-89, Sr-S0

5 x 10”8

7fﬂ}B. Ptiﬁnry Coclant =

Weekly

)

;-

‘I-131 1-133

10‘6

“ €. Steam Generator Blowdown

Weekly

(s)(2y

- Priuclpnl Gamma Emittero(z) o

5 x 1007 D)

| Ba-La-140, I-131 ..

10°%

”;-One¢Saﬁplc/H6nth

107

. Monthly Composite

(5)

‘Dissolved Guaeé7:'§?’

-3

107> -

. Gross a

w0

Quarterly Cohposltc

(5)

Sr-89, Sr-90 .

5 x 1078

' *Note: . this tahle will be superceded by;Table*4,ll—1‘0f the proposed“énviibhhgpfai}?échnical'Spééifidaii&hsdiff

mcndment No.

8

2.4-19 .
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. » .for the composite sample to be representative of the average effluent release. . = . :

-

.ﬁ'. .- TADLE 2;11:-_1 (Sheet 2 of 2)

.

'. of liquid waste discharged.

s . S L e e e ' ' - e
- For certain mixtures, it may not be possible to measure radionucldes in concentrations near their * .

sensicivity limits when other nuclides are present in the sample:in much greater concentrations.

. Under these circumstances, it will be more approprlate to calculate the concentrations of such
radionpciidés using measured ratjos with those radionuclides which are routinely fdentified and -
measuced. - Also, when operational or other limitations preclude specific gamma radionuclitte analysis

An ba:ch releases, the provisions of Repulatory Guide 1,21, Revision (1), Appendix A, Suctlon.B,lia,

may ‘ba Followed. Juntificatlon shall be documented for ‘all batches for which specilic pamma
“radioiuclide analysis is not done. Refer to Regulatory Guide 1.21 Rev (1) June 1974, Scction C.&;
Gross Radioactive Measurements and Appendix A, Section B. -Aeﬁ.k"-  SR , : s

detcection limits way be.rcadily‘achleyablc_and when nuclides are measurcd below the statcd'limits,}V

- . ‘they should also be reported.

The pdwgr'vael ﬁnd cleunup'of purificqﬁioh fiow raté~ht:thé:aambléféime ohall also be reporfcd;‘;;i,4

To be representative of the nvctégc quantities and cbncentrdtiéﬁé“6fﬁr£dioaétive materials. fn .
l1iquid cfflucnts, samples should be collected in proporifon. to the rate of flow of the effluent -
. stream,  Prior to analyses, all samples taken for the composite should be throughly mixed in orderf'

‘ 2,420 . ;
. o J

A composite sample’ is odé’in'whiéh thé'dﬁantity of llqnid'énmpled‘1a"propoftiona1,tb the quantity j;;f_”A

" The d¢técgéﬂility‘limits fdr_nctivity analysis are based on‘%hé:téchﬁical feasibility and 6n'£hé'f”2;
- potentlal’signiflicance in the enviropment of the quantities released. For some nuclides, lower
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Toble 2.4-2 (Shcet 1 of 2)
'i, ADIOuCT’V” "‘SEOUQ WASTE SAMPLING AND AMALYSIS
d - - - '
0o " “Gaseous Samnling Type of Detecinble
1. Source Freausney " Activity Analypis’ Concentrations’
| | (uCi/m) (1) -
i
' : . -4 (2)
A, - Waste Gaa Deeay c1 T¢1. Principal Gamaa Emitters . 10
' Tank 22leazes 6
-3 10
A : : -4 (2) -
3, :Contairment lurse Ench Turge Principal Gemma Fmitters 19
Relesuos ' o :
' ‘(Not Tacluding Pressurc -6
Reldef Pernen) H-3 10
} R S . ' -4 (2
c. jector HMonthly Principnl Gamma Emitters (2) (3)1

‘Condenser Alr £

-3

“Environmental

Foints

’ w1
Montinly

. - Q ne b
(Cos Sounlen)

(Tneluding Contalnrent
Procrure Neilel Turees

-4 (2)

Principal Gamma Emitters

H-3

Weokly (Chrrcoal Sarnlae)

I-131

Menthly (Chaxrcen) Sample)

: I—l33;

I1-135

Weekly (Particulaten)

Principal Gamma Emitters ,
(at least for DBa-la-140, I- 111)

.
10721

(4)

Voathly Composite
(Cartilculnten)

.

Gross o

10°1L

.
Guartszly Composite
sy A -
(Courlfonlntos)

or-29, Sr-$9

10-11




| Table 2.4-2  (Sheet 2 of 2)
NOTES: |

(1) The above detcctnbility'limits’for'ac

sigﬁificancc in the enviroarent of the quantitles released. TFor some nuclides,
- be read{ly achievible and when nuclides are measured below the stated limits, they should also ba r-morted,

tivity analysis are based on technical fea

lower detection limiss may

(2) Analyses shall aleo

te parformad follewinn each refueling, startup cr sinilar operational occurrence wwhich
- could alter the mixture of vadionuelicdes., ' ' . :

{3): For certain rixtures of ‘famma emitter
' sensitivity limits w

4
g, 2t

may not be pessible to measure radionucl
hen other anclides are

_ present in the somple at much higher levels. Under theece -
”~ciréumstanccs; it wilil be riore aporonriate to calculate the levels of such radionuclides using observed .
‘rvatios with thase radionuelides which are measurabdle, '

#4) To be renreseatative of the vezona
N form relersed in szseous efflnanta,
Q cffluent stream, : '

quantities 2nd concentrations of radioactive materials in particulste
samples. chould be coll

P 4 BN

ccted in proportion to the rate of flow of tue

“
N

.sibiiity'aﬁd on the potential

ides at levels near thei- L.

S = 1]

[ S,



TADLE 2.4-5 (Shcct 1 of 2)

' CA‘”M.AND m"I‘/\ DOSE FACTORS FOR

INDTAY POINT _TNTIS KOS, 1,72 and 3. |
‘ y_/_Q-' 1. 7;4l0~5' sea/m_ -3 at 456 meters, SW _ y/Q --'3.A5x10“7.sec/mm3 at 3860 meters, N
Unit Mo. 1 D ‘1’;'1_29.':" An Vent | - Un‘t No.1 pose Factor fo'— Stack |
| \hv' by Miv Miv Ko Lis Ve s
-Total T Skin Beta Adlr . Gamma Alr Total Body Skin Beta Alr- Gawma Air
'*fﬁIXf _ESLizr redive o __rad/yz rem/ye - _ren/yr rallye = _zodfyr
T Cilene C:i/rne  .Cijroc Ci/50c¢ ' Ci/.f:cg Ci/scc  Ci/sec Cl/sne
6.3:107% o 5.9 0.43 1.9x107° 0 0.1  0.0066
5.8 25w 61 032 - 0.52  9.71 0.33
“6;658“°17 X D | 0.072,. 0.0043  0.47 0.7 o 0.0045
18 a0 170 19 0.91 34 0 3.6 0.95
s a0 l 31 o 25 0.8l 1.0 2.7
9.3, 170 "»135'175’, 9.8 0.00 35 3.7 0.074
2.1 _' a2 - %5 o as o011 0.17  0.39 S 0013
ST AR Y R 1 0.081 - 0.35  0.52 '-i‘o.11
ﬂé;o.‘ 53 19 s : 0,095 0.1 0.3 ot
"_3.5 12 13 o 0,22 0.25 0.26 . 0.23
8.5 32 42 - 9.0 0.5 0.7 0.86  0.52
1.2 a0 210 1.3 0.012 4.3 o 0.012
20 - o1 ._’ai 21 0.49 L4 L7 . 0.5




.z/Q = 1. leO -

anc/m

——

’V\ AND DETA T DOSE Y'N"I‘ORS TOR
OINL UW[lo hoo

~and 3

3_
at SZO,mntcrs. sw

\/Q = 2.6x10”

hec/m3 at 330 meters, SW

~ ’. N

DoﬁE~FdCtﬂrn {for Vaﬁt‘ Unit N673 Doge Facﬁofs fér Vent
iro%le ng 1;.> L Py Hiv. v , o Kig | Lis e Mea o
Q adienuclide To;al  Skin Leta Alr Gawma Alr Total Body  Skin Teta Alrx Gaizna Alr
reniyr o rac/ye -_J/vr rem/yx rem/yr  rad/yr TAC/YE
Ci/rec Cl/zee Ci1./ Ci/sec Ci/sec  Ci/sec Ci/see
0 T 3.2 0.35. | 0.001 0 7.6 0.7¢
6 22 5.3 8.8 38 52 9.
5 2 0.062 0.1 35 52 0.11
110 110 16 28 260 260 30
26 33 "vﬁo 6o 61 78 71
110 120 7.2 n 260 290 22
5.3 12 2 3.3 13 . 28 ‘.
u o1 2.0 2.6 26 18 3.
Y 12 2.1 3.0 8 28 3.
7.9 - 8. 7.3 14 - 19 19 15
21 27 7.7 13 50 - 64 14
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II.

. AP-11

Radioactive Waste Release Permits

PurEose‘

To establish the Administrative Controls and Records necessaryAto assure

-compliance with the Radloactlve Dlscharge Requlrements of the Env1ronmenta1
~Technical Specifications. ; .

Discussion

The Physxcal aspects of radloactlve dlscharge are covered in the followxng
System Operating Procedures: ..

 SOP-WDS-3 solid Radioactive Waste Disposal

SOP-WDS-6 |~ Liquid Waste Discharge Procedure

SOP-WDS-7 Gaseous Waste Discharge

Via Memoranda'of Understaading Nos. 15 and 16 between the Power Authority

and Con Edison, refer to AP-29, the site discharge limits have been apportioned
between the Power Authority and Con Edlson such that the Power Authorly s
apportlonment is: »

Liquid

‘Compiiance with all instantaneous limits described in this document will be

achieved by observance of discharge limits described. Monthly reports
described in section IV will prOV1de 1nformatlon necessary to comply with

time average dlscharge 11m1ts.

The concentration of radioactive materlals releasec in llould wastes frow

IpP2 shall not GACCEd the values qﬁPﬁ;JlGd in 10CFR20, Appendix B, Table 2,
Column 2, for uarestricted areas Lased upon the c:le“Tating vater flow freom
I, o R : ‘ : . : . .

The 10 Ci per calendar quarter and 20 Ci for any twelve consecutive months’
cunulative release of radiocactive materials in liquid waste effluents,.
excluding tritium and dissolved gases, limits of Section 2.4 of the Environ-
mental Technlcal Spec1f1catlons shall be met by IP3. :

'The pro;ected cumulative llquld waste release, limit of 1.25 Ci,- excludlng

tritium and dlssolved gases, per calendar quarter specified in Section 2.4

of the Environmental Technical Specifications that requires operation of

the equlpment installed in the liquid radioactive waste treatment system
shall be met by IP3.

The calendar quarter actlon limit of 2 5 C1 for cumulative release of

~ radioactive materials in liquid effluent,,excludlng tritium and dissolved
‘gases, which requires the licensee to make an investigation to identify the
“causes for such release, to find and initiate a program of action to reduce

such releases to the design objective levels listed in Section 2.4 of the

fAEnv1ronmental Technical Specifications, and report these actions to the
Commission within thirty days from the end of the quarter durlng ‘which the

release occurred shall be met by IP3. = .. T

'1-28"




*__Ap-_,u‘

By wrltten agreement of Con Edison's IP2 Watch Supervzsor and the Power
Authority's IP3 Shift Supervisor, one party can reduce or eliminate radio-
active llquld waste discharges for a period of time to allow the other
party to use the full site dilution flow,.or a spec1f1ed portlon thereof,

for a discharge when ‘necessary.

iP3 will use its best efforts to llmlt the amount of 11qu1d waste produced
and subsequently transferred to the Con Edlson storage facility.

The followxng are Env1ronmental Technlcal Speczflcatlon (ETS) requlrements

"in addition to those stated above-

Rec;rculate two tank volumes before sampllng of each lsolated llquld
waste tank prlor to sampllng for dlscharge. ' IR

. 1

Dlscharge line radiation monitor with automatlc dlscharge 11ne 1solatlon
valve control shall be operable for all liquid discharges. Radicactivity
in llquld waste shall be contlnuously monitored and recorded during
release. If monitor is inoperable, two" 1ndependent samples are required
prior to release. No release is allowed if the monitor is inoperable

for more than 72 hours. = . .

-No more than 10 Ci of activity may be contained in a tank. capable of . .
being discharged directly to the river.

"The flow rate of liquid radloactlve waste effluents shall be contlnuously
~measured and recorded o

Radloact1v1ty in steam generator blowdown shall be contlnuously monltored
and recorded. If monitor is inoperable, blowdown flow will be diverted
te wast2 management system or sampled once per watch.

" Airhorne

Corpliarnce with all instantancous limits described in this documont hlll be
achieved by observance of discharge limits described. Monthly reports des-
cribed in Scctiodn IV will provide information necessary to comply with time
average dlscharge llmlts.. :

One half of the allowable release limits of instantaneous noble gas and
instantaneous radioiodines and radioactive materials in particulate form
with half lives greater than eight days specified in Section 2. 4 of the
Environmental Technical Speclflcatlons, as measured in curies per second,
are allotted to IP3.

.. One half of the allowable average calendar ‘quarter and average twelve

consecutive months release rates for noble gases and for radioiodines and

‘radioactive materials in particulate form with half lives greater than

eight days Speclfled in Section 2.4 of the Environmental Technical 5pec1f1ca-

 tions, as measured 1n curles ber second, are allotted to IP3.»

- 1-29  i1 -';ﬁ;#?'f_ .’;;dPageri of 7




The iodine 131 release per calendar quarter shall be less than 2 C1 for IP3
and releases per twelve consecutive months shall be less than 4 Ci for

,Aplll ' -
IP3.
\

The calendar quarter action limits for average release rate of noble gas,

~average release rate of radiciodine and radiocactive materials in particulate

form with half lives greater than eight days and iodine 131 curies per
reactor discharge specified in Section 2.4.2.Cl, 2 & 3 of the ETS which
require investigation into the cause, reduction of the release rate and NRC
notification, will allow IP3 to release one half of the release rate limit
as measured in curies per second for the noble gas and the radiociodines and
radioactive materials in particulate form with half lives greater than -

.eight days. The action limit for curies per reactor discharged will requlre

action if IP3 exceeds .5 Ci of I-131 for the calendar quarter. '

The unplanned or uncontrolled off-51te release llmlts for noble gas for IP3

. shall be 2.5 Ci and for radioiodine in gaseous form 1t shall be .Ol C1 for: -
IP3. L : ) ) S i . S .

By written agreement of Con Edison's IP2 Watch Supervisor and the Power .
Authority's IP3 shift Supervisor, either party may reduce or eliminate : l
discharges for a period of time to allow the other party to use the full - |
site perm1551ble dlscharge rate or a spec1f1ed portlon thereof

- Gaseous releases to the env1ronment, except for the turbine building venti-

III.

- excéed 6000 ci.

‘Procedurc

lation exhaust shall be continuously monitored. If the monitors are in-
operable, samples will be taken daily for up to seven days. Beyond that,
the releases shall be terminated. : - :

oldup € ysten,'tbe gross _
Le particulate collection
b}
\
|
|

DJLng release of gaseous waste from the waste gas h }s
activily monitor, the 10J1*ﬂ cGllecticn device and the
Cevieoe <nall j o3 Opcra_lnq and ‘hf tnn’ shall he sampled ard tested pllO’ to

The maximum act1v1ty to bp contalned in one largn gas ancay tank shall not

A. Liguid Releases

A completed and properly authorized Liquid Radioactive Waste Release
Permit shall be issued prior to the release of any radioactive waste '
“'from an isolated tank to the discharge canal. A permit is required

for each tank to ‘be dlscharged and must be retained for the llfe of

the plant. : ‘ :

. " Page 3 of 7
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AP-11

For any and all discharges, a minimum of 100,000 gpm of dilution flow
should be available for the unit, and the total discharge canal
concentration of discharges from all three units, both continuous and
intermittent must be maintained at less than 1x10'7 uCl/cc exclusive
of dissolved gas and tritium. -

Aseﬁranoe that combined liquid releases from Unite 1, 2 and 3 do not

 exceed limits for the site is provided by administrative controls

agreed to in the Memorandum of Understanding between Con Edison and
the Power Authority concerning liquid discharges and the requirements
of this Administrative Procedure and its Con Edlson equlvalent. "

Prlor to discharge, the tank contents shall be recirculated for two
tank volumes. After this recirculation, and prior to discharge a
sample shall be taken and analyzed for activity with a portion of the
sample set aside for composite analysis. The measured activity shall
be used for calculating permissible discharge rate and the alarm set

point for the liquid waste discharge monitor. The chemlstry technician

will provide to the watch the concentration of radloact1v1ty and the

MPC,, for the sample taken and this information will be used to determine ;b

the permissible discharge rate and alarm set p01nt as performed in

Attachment A. .

The radiocactivity in liquid waste and the discharge flow rate of that

waste shall be continucusly monitored and recorded during release. If "
the radiation monitor is inoperable for up to 72 hours, two independent
-~-samples of each tank shall be taken and two plant personnel shall

independently check valving prior to discharge. If the discharge
radiation monitecr is inoperable for more than 72 hours, tha* liguiad
~dischaxge ckdll be stopped until tne monitor is placcu Lack in sexvice.

e redicactivity in stean genzrator Licwdown: shall Le COHtinuously
ronitorad and recorded. Whenever thig monitor is inoperable the

" blowdown shall b° Suvpled once pLL uatcn untll tqt monlLor is 1ettrncd
to service. IR : : :

Uait No. 3 shall maintain a Liquid Radioactive Waste Release Permit
Book. Only the dilution flow from Unit No. 3 should be used for

from the othexr units on site shall only be used for calculating dis-
charge canal concentration with the approval of the Shift Supervisor,:

.calculating discharge canal concentration. The dilution flow available

after he receives written concurrence from the Con Edison Watch Supervisor.

~If there is any unplanned or uncontrolled off-site release of radio-

Occurrence Report shall be 1ssued as required by AP-8.-

- active materials in liquid effluents in excess of 0.5 Ci, a Slgnlfxcant
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C.

I Rirbovne Rediocactive Was

S aP-11

Such a report shall also be issued by the Radlologlcal ‘and Env1ron—
mental Services Superlntendent (RESS) if more than 10 Ci of radio-
activity excluding tritium and noble gas is found in a liquid radio-
active waste tank that can be discharged directly to the river. a _
report shall also be issued by the RESS or his designee if cumulative
releases of radiocactive materials in liquid effluent, excluding
tritium and dissolved gases exceeds 1.25 curles/reactor per calendar
quarter. :

The chemical content of liquid wastes will be monitored by the RESS
who will advise the Superintendent of Power . of compllance with regula-
tory limits on chemical discharges.. .

Liquid Waste Transfer

wnen liquid waste is transferred to Unit 1 for processing, the volume
transferred should be determined and recorded. A sample should be
obtained during the transfer in order to determine the chemical and

..xadioactive content of the waste. The volume transferred and sample
‘numbers associated with the transfer should be recorded with the date

and time of transfer in a “WASTE TRANSFER" book to be maintained in
the Unit 3 Control Room.

In the event that steam generator blowdown is being transferred, the
blowdown rate being transferred, the time length of the transfer and a

" sample number should be recorded in the transfer book. A separate
_sample number and entry should be made for each _day when blowdown ls

transferred.

Airborrne Releases.

2 R 19"9 Permit shall be issu ed prior t¢-
the rolcease of airborne activity from the waste gas heldup system
containmant purge and containment pressure relief. A wastc release -

permit book shall be maintained in the control room of the Unit.

If the plant vent radiogas monitor (R—14) or the condenser air ejector

.monitor (R-15) becomes inoperable when the associated discharge path

is in use, grab samples shall be taken daily for gross radioactivity

‘and a release permit shall be issued for the 24 hour period using

values obtained from this analysis. If .either monitor has been in-"
operable for more than seven days, release by the assoc1ated path
shall be terminated. g :

Prlor to starting a release of airborne wastes from the primary waste
gas holdup system, -the plant vent radlogas monitor, the iodine collection
- device, and the partlculate collectlon device shall be operatlng. A
Waste Gas Decay Tank or contalnment purge shall be sampled and tested
‘prior to release. For containment pressure relief the radioactive
concentration 1nd1cated by the containment radlogas monltor may be
“used. : -




AP-11-

The llmltatlons on alrborne dlscharges are based on Section 2.4.2 of
the E.T.S. A conservatlve calculation assuming all noble gas releases
to be originating from gas stripped from the primary coolant results
in the following limits for noble gas releases.

Permissible Dlscha:ge Rate

Limit _— : : S A Cl/sec

Thirty Day Report 3 5.0 x 10'4

Annual Average - . - .9.6 x 1074

Quarterly Average © . . 2.0 x 1073 - , K
2.4 x 1072 B

Instantaneous R

These limits assume a conservatlve noble gas isotopic mixture (ana1y51s
of undecayed primary coolant gas) and apportion one half of the site
permissible discharge rate (Ci/sec.) to Indian Point 3. By using the
noble gas discharge rate for control the limit on radioiodine releases

- will always be met if the noble gas concentration is 2 x 104 or more
greater than the concentration of radioiodines and radiocactive materials
in partlculate form- w1th half-lives greater than elght days.

‘Durlng normal operatlon w1thout a prlmary to secondary leak the only
vent referred to above is the Unit 3 main plant vent. However, in the
event of a leak the blowdown flash tank vent and condenser air ejector
releases shall be added to those from the plant vent.

“~The above annual average limits shall be used for calculatlng limita~

tions on discharge. If these limits restrict operating flexibility,

" the gua*tc1]y average limit may bz used by the Shift Supervisor as

long as releases to date for the calendzr month- stay within the quavterlv
averayge and tho Cpurations Superintendent is in agreswent. The Shift
Suse :0Y mey use the instantaneous [limit for a release if the Super-
intendent of Power'is in agreemanl. : ’

- The Unit shall maintain its own Alroorne Rcdloactlve Was te Release

Permit Book. Permits shall be prepared and a copy malntalncd for the
llfe of the plant. . .

The limits on this page allow Indian Point No. 3 to use 0.7 of the
.site limit for gaseous waste effluents whlch equates to O. 5 of the
site limits as measured in- C1/Sec.

'As'specified in Memorandum of Understanding No. 16 on Airborne Radio-

- active Discharges between Con Edison and the Power Authority, by

mutual documented agreement of the Unit 2 and 3 Shift Supervisors,
one unit can reduce or eliminate discharges for a period of time to
allow the other Unlt to use the full site perm1551ble dlscharge rate.
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If a release must be made at a rate that exceeds the instantaneous
"limits on page 4, a sample of that release shall be taken prior to
" starting the release, or in the case of an uncontrolled release,
during the discharge. ' This sample shall be analyzed as soon as possible
to determine if Technical Specification limits have been violated. If
they have, an SOR shall be lssued

When the Unit is operat;ng with a primary to secondary leak, the RESS
or his de51gnee shall provide information to the Shift Supervisor on
radiocactivity releases from all points on site and the limitations
that these releases impose on dzscharges from the waste gas holdup and
containment systems. ‘ : B

The site meteorology indicated in the control room shall be recorded
on the Release Permit on an hourly basis during the discharge.

D. Solid Wastes

A monthly report shall be issued by the RESS. This report will document
total volume, radicactivity content, number of shipments, mode of
“transportation, form and destination of all solid waste shipped offsite
during the month. ' ' ’

Reports Recuired

A lquld or gaseous waste release permlt, as approprlate, will be 1ssued as
indicated above in III. A and III. C by an individual responsible for -
ope¥ating the unit making a radiocactive release. The meteorological infor-
mation for each release on the airborne release permit will be used to

cazlculate site boundary. dose for all rtleases. A monthly report on solid
wasta shizmants as indicated in IIT. D a¥ove shall also be prepared by the
RE3s.  The RESS e monthly report su ‘i"lng4fadioactive releases
Trom tho site for fing month. Yhic rep

crt will provide informaiion
nucessary to comply with quarterly eand annuval average limitations on dischaxge

and will include informzticen on ratio of noble gas to radioiodine and long-

lived particulate activities. The semi- -annual report on radioactive releases

required by section 5.6.1.2.B of the ETS will be based on these permits and
will be prepared under the direction of the RESS.

On a quaiterly basis the RESS will provide a report to the Operations
Superintendent of the current calibration factor for the process radiation
monitors (PRM's) (R-11, R-12, R-13, R-14, R-18) and the four channel radio-

iodine monitors (Cl, C2, €3, C4) with recommendations for alarm set p01nts

for these monitors.

‘When and if radioactivity is seen in other PRM's (R- 15, er9) callbratlon

'+ and set point information will be provided for them also.

Attachnent A
Attachment B

*  Attachment C

Attachment D = A - e
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POWLR AUTHOR!TY or THE STATE or NEW YORK
INDIAN POINT NO. 3 NUCLEAR POWER PLANT

‘w
No.

Tank =

"Isolated ™ -/
’ Time

Volume i

' (Gallons)

Recirculation - . % : -

' Rate (gpm) (Start Time) . (End Time)

7 Dilution flow is.

Radioanelysis -

activity of - -

*determined from pump curve when flow meter not available.

at

(sample No.)

uCi/cc

(gpm)

. (time)

from thiz unit! .

on ;"%howed and

5 (date)'

Uihzr sineltanecus releases from + S
coacentration ol ; ) 'e;
uCi/ce - T
.Permissible Discharge Rate . R
. . ‘ ".‘
Dlscharge Radlatlon Monitor Operable Yes No..
If No:- A " o - ‘.'. . "
1. Monitor our of service on . .« f(max. 72 hrs.).
, (time) (date) e
‘2. Dlscharge valve lineup checked by and - -
(name) ) .. . _(name)
3. Second sample taken by’ ' .« .
' (name) S -
stcharge Plow Meter and Recorder Operable : Yes . - ‘No.
: Discharge Authorized by .
"Discharge Initiated on : . d
: B (time) - (date) .
Dlscharge termxnated on . B
: (t;me) (date)
. . 1-35
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‘Dotermine if other- liguid radionciss

AP-11

‘Calculations for Liqﬁid Radioactive Waste
Release Permit

Record tank identification, time of isolation, volume to be discharged;
start tank recirculation, recording rate, start time, and .end time
(latter calculated 1n 2 below). '’ . :

Assure that at least two tank volumes have been recirculated as follows:

T = (2) (v) - L 3 o } oA
' R
where T = minimum.for rec1rculat10n'
hnlnutes)

V = volume in tank (Qallons)

. .R = recirculation rate - (gpm)

_'Eiampie:-
T = _2 (3740) = 75 minutes
.7 100 .

L End Time = T + start time

After recirculation, have the tank sampled and obtain the radioactive
corncentration and the MPC; foxr the sample. Record this and the total
cilution flow from this Unit on'the Pcrmit. ‘ Co

L] r P

> clgcnfrac‘ a*e bziug made from this
Uit and obtaln the radicactive co: tcutlatlon and Ql”CHaIGL rate

Calculate the permissible discharge rate for the'isolated tank as follows:

D= (pC,) (B)
- ——{Ec)

where:

D = maximum permissible discharge rate (gpm)

W
I

dllutlon flow ava1lab1e from unlt (gpm)

o)
"

radloactlve concentratlon in tank for dlscharge (uCl/Cc)

136
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e

a)

b)

Q)

ef

£)

g)

- If D is greater than the maximum ‘capacity of the dlscharge pump belng used

‘then the maximum capacity should be used for D in the rest of this calcu-
lation.. If D is less than the pump capaczty then use' D for the balance
of the calculations.

Calculate the. perm1551ble alarm set point for the dlscharge monitor as
follows: .

R= __ (Mpcy)  (B) g S
®o S

where:

value obtained in step 3 above (uCi/cc)

dilution flow available from un1t (gpm)

discharge rate (gpm) :

calibration factor for. dlscharge monitor (uC1/cc/cpm)
" alarm set point (cpm) (above background)

o
tennon

Record the dlscharge rate and the alarm set p01nt used on the dlscharge
’permlt. R

The value of background for the monitor (cpm) is subject to wide variations.
Before each discharge the background should be obtained by noting the
computer value for the monitor reading with the monltor either. empty or
filled with demlnerallzed clean water. - :

,Eramole.

S

A Unit 3 waste condensate tanx contains 1000 gallons of 4. 0 x 10 4
uCi/cc waste w1th an MPCy; of 1 x 10-7 uCi/cc.’ :

The dilutiecn flow available is 645G, 000 gon.

To calculate the alarm set point:

" R= (1 x10°7) 640,000
' (1.8 x 107% ) (20)

= 178,000 cpm
The aiarm should now be set op the R;la monitor at 178,000 cpm above the
previously obtained monitor background and the background and alarm set

point used for the discharge should be recorded on the discharge permit.

Calculatlons involved in the dlscharge should be kept with each dlscharge

permit.

If a dlscharge must be made 1n conjunctlon with act1v1ty in blowdown the
RESS will prov1de guldance on further calculations requlred ‘

- If the alarm set p01nt calculated is less than 20% above background, the
‘monitor will have to be decontaminated or dlscharge conditions must be changed to

result in the alarm belng more than 20% above background d

"< Page 2 of 2




'POWER AUTHORITY OF THE STATE OF NEW YORKV
INDIAN POINT NO. 3 NUCLEAR POWER PLANT

% JJ/
e
f/?s.z i

AIRBORNE RADIOACTIVE NASJ‘E RELEASE PERMIT

/

NO.'
At on .- the . system was isolated.
(time) : {date) o (name) : - T ’
The system contained o at o . Radioanalysis
(££3) (psig) (No) o
showed the noble gas. act1v1ty to be - . .The total activity in
S o (uCi/cc) , . , :
. this systenm is .+ (Maximum 6000 Ci).
i B Ci
DPischarge monitor ' ' in service . with an
o ' : (identification) - . yes/no.
alarm set point of : is used to monltor the dlscharge which 1s
. \‘ cpm : : .
R performed to keep the monltor from exceedlng the set p01nt If the monltor is
" out of s;rv1ce, the date oue of service. 1s _ o B f’-." f:éthEhe vent
Sém?lc . 'at- e on ' -. showed an éctlv1‘y
: '. o ) (time) “(date) - ’ o
of - _ wiih avernge {low rate of e
wiijce : _ S ) . CKM "

Discharge Authorized by

" Discharge start "~ finish CL
. : (time) - {time) -
Final pressure on tank : . )
: S psig
Metcoroloay

" Time “v ' Wind Speed . Wind Direction = - Stability Class




Calculation of Limit on Airborne

Radioactive Discharge

l.. The time and date of tank isclation should be recorded w1th the system name

~ volume and pressure on an Airborne Radloactlve Waste Release Permlt.

2. The system should be sample ‘for radioactive content and the total gas
act1v1ty in the tank should be calculated as follows:

A = 1.89x1073 (C) (V) (P)

where:

A= activity-in isolated tank (Ci)
: Cué concentration of radloact1v1ty in tank (uCl/cc)
Vxé volume of tank (ft3) |

P =:preseure of tank (psig)

vExamp;e:“.

= 1.89x1073 (2.0) (525) (115)
= 228 curies

3. Obtaln the background callbratlon factor, alarm set pOlnt, and current
reading of the main plant vent radiogas monitor, and the flow rate in
the plant vent and cclcurate the perm:,nlbWe dlscherce rate as follows:

Do (R)(E)(F)(4.72x10—4)

viiore:
. D =Adischar§e rete (Ci/sec.)
R = dlfference between alarm set pornt and current readlng (cpm)
Ei= monltor eallbratlon factor (uCl/cc/cpm) | '
F = vent duct»flow rate (cfm)
Examéle:

D = (1.0x10% - 1x103) (2x10-9) (1x105) (4.72x1074) = 8.5x10~4

1-39°
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- ' 4. The time required to make the discharge using the existing alarm set

7({?5 .- point can then be calculated as follows:
‘ _ T =2 (.0167)
. D .
' wherei

T = time for diecharge‘(min.)
A and D as defined in 2 and 3 above
Example:;

= 228 (.0167) = 4.5x103 min.
8.5x10" ’

this time is over 3Adays and is impractical requiring a change of the set
point to the quarterly limit or higher for the duration of the discharge.

5. ‘A new alarm set point based on the quarterly average dlscharge rate, and
the time required for this discharge can be calculated as follows.
S =" D
(E) (F) (4.72x107 %)

where:

O 5. alarm set p01nt (cpm)

"D dlscharge rate, quarterly average limit (Cl/sec)

E and F a3 defined in 3 ahove.

Eunomple
| s = 2.0x1073
| , (1x1077) (1.14x10°) (4. 72x10'4)
| L = 4.2x10% cpm
6. The permissible dlscharge rate for the tank can now be calculated as in
3 above.
“Example:

= (4. 2x104 - 1x10%) (2x10'9) (1 0x105) (4. 72x10‘4)
= 3.87x1073 Ci/sec

- . Page 2 of 3




"Attachment € .

| - MEMORANDUM OF UNDERSTANDING

No. 15 Rev. 0 Date 1/20/78

RULES GOVERNING THE RECEIPT, PROCESSING AND DISCHARGE _
OF LIQUID WASTE BY CONSOLIDATED EDISON AND THE POWER AUTHORITY

I. Effective the date of transfer of the operating responsibilities for
Indian Point Unit No. 3 from Con Edison to the Power Authority, the fol-
lowing rules shall govern the receipt, processing and discharge of non-
‘radioactive liquid chemical waste: . :

‘A. ..Chlorination

-/ 1. Chlorination of either party's circulating water system
shall be coordinated between Con Edison's Chemistry Super-
visor and the Power Authority's Chemistry Supervisor in

. order to assure compliance with Section 2.3.1 of the En-
| vironmental Technical Specifications and the applicable
National Pollutants Discharge Eliminatation System Limits.

'B. Corrosion Inhibitors

1. ~ Each .party shall be responsible for maintain the con-

" centration of corrosion irhibitor discharged from its
respective unit within the regquirements of Section 2.3.2°
of the Environmental Technical Specifications based upon

" its own circulating water fleow and each party shall be
"allowed fifty per cent of the total annual discharge
specified in Section 2.3.2 of the Environmental Technical

. Specifications. " : ' LT _—

C. - Other Chemicals Which Affect Water Quality

1.  Each party will maintain the release rates of process
chemicals from its respective unit within the concentration
1imits of Table 2.3-1 of the Environmental Technical Spec-

_ jfications, based upon their own circulating water flow, and
- C . will maintain the total daily release within the require-

‘ " ments of Table 2.3-2 of the Environmental Technical Spec-
jfications. It should be noted that when Con Edison is .
providing a service for the Power Authority, via this or anotheg
Memorandum of Understanding, and said service results in
‘the discharge of chemicals listed within Tables 2.3-1 and
2.3-2 of the Environmental Technical Specifications, the

3 S o o Power Authority will apportion their discharge limit to Con
’ : Edison in the same proportion that Con LEdison is providing
’ T the service to the Power Authority. Said apportionment
shall be as mutually agreed to by Con Edison's Manager =
 Nuclear Power Generation Department and the Power Authority's
... IP3 Resident Manager : - ‘ '

1-42 - h Pa§c>1 of'G'

o e 45t TR, S PRt S F e B

B R el R




Memorandum of Understanding No. 15

' Con Edison - PASNY

‘D. Menitoring

1.

Con Edison will perforh all of the'mpnitoring requirements
of Table 2.3-1 of the Environmental Technical Specifications
as well as those of the NPDES permit and the 401 Certificate.

E.

II.

All data collection and analyses performed by Con Edison

will be subject to audit by the Power Authority. Con Edison

‘will provide the Power Authority with record copies of all
‘data collected and the results of analyses performed in
accordance with the requirements of this paragraph.

Sharing of Discharge Limits

1. By written agreement of Con Edison's IP2 Watch Supervisor

‘and the Power Authority's IP3 Shift Supervisor, one party
-may allocate unused portions of its chemical dlscharges
for a period of time to allow the other party to use the

. full site dilution flow or a specified portlon thereof for .

:,ﬁa chemical dlscharge, when necessary. Lo

2. Con Edlson and the Power Auth0V1ty w1ll each prepare admin-
istrative documents which will evidence compliance with the
Arequlrements of this paragraph E as well as Paragraphs A
through D abave. .

Efrectlve ‘the date of transfer of the ohérating rtspbnsibil*ties

for Indian Point Unit No. 3 from Consolidated Edison’ to the Power.
Authority, Con Edison will accept, process and dispose of radloactlveﬁ
steam generator blowdown effluent from the Indlan P01nt Unit No. 3 .~
- Steam Generators, subject to the following: D R

A.

" As committed durlng the llcenSLng process for Indlan Point Unit

No. 3, once the steam generator blowdown activity reaches
3‘x 105 uCi/cc (gross activity), said blowdown shall be pro-
cessed through the secondary boiler blowdown pﬁrification

- system. -

The transfer'bf steam‘generator blowdown from Indian Point Unit

No. 3 to the secondary boiler blowdown purification system shall
be arranged between the Power Authority's IP3 shift Supervisor
and Con Edison's IP2 Watch Superv1sor. ‘said transfer shall for-
mally be documented on a transfer permlt which will denote the

quantity being transferred by the Power Authorlty and acccptance

of same by Con Edlson.

V.Page'z of 6 . Y
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III.

' The Power Authority will provide a monthly report to Con Edison
" documenting the volume and isotopic content of radioactive steam

generétor blowdown transferred to Con Edison for processing.

Only fluid whose temperature is in excess of the saturation
temperature for the operating pressure of the system, 75 psig,
may be transferred. The transfer rate is limited by steam
generator pressure. S A

In the event thaf the source of any of the above services can not
meet the demand, the services shall be supplied in a ratio of forty-
seven (47%) per cent to Unit 3 and fifty three (53%) per cent to
Unit 2. : : . ’ 4 ’ :

Con Edison will notify the Power Authority prior to performing
maintenance on the secondary boiler blowdown purification system .
or associated valves and piping that are needed to comply with the
requirements of this Memorandum of Understanding. - ‘ :

Effective the date of transfer of the opéfating responsibilities

for Indian Point Unit No. 3 from Con Edison to the Powé: Authority, the
following rules shall govern the release of_radioactiVe liguid waste
from the Indian Point Site: T ST '

A. Each party shall maintain the concentration of radioactive

materials released in liguid wastes from its respective unit
such that they do not exceed the values specified in 10 CFR: 20,
Appendix B, Table 2, Column 2, for unrestricted areas based
‘upon the circulating water flow from their respective units.

B. The calendar quarter and any twelve consecutive months'
cumulative release of radioactive materials in liquid waste
effluents,‘exciuding'tritium and dissolved gases, per reactor
limits of Section 2.4 of the Environmental Technical Specifi-

- cations will be apportioned on the basis of the number of
‘reactors owned by each party. ‘ ' S

- <Page 3 of 6
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.The projected cumulative liquid waste release, excludlng tritium

and dissolved gases, per reactor per calendar quarter specified in
Section 2.4 of the Environmental Technical Specifications that

requires operation of the equipment installed in the liquid radio-
active waste treatment system shall be apportioned on the ba51s of

"the number of reactors owned by each party.v

The calendar quarter action limits for cumulative release of
radiocactive materials in liquid effluent, excluding tritium and
dissolved gases, per reactor which requirevthe licensee to make

an investigation to identify the causes for such release, to find
and initiate a program of action to reduce such releases to the
design objective levels listed in Section 2.4 of the Environmental
Technical Specifications, and report these actions to the Commission
within thirty days from the end of the quarter during which the
release occurred shall be apportloned 1n accordance w1th the number

.of reactors owned by each party.

'By written agreement of Con Edison's IP2 Watch Supervisor and the

Power Authority's IP3 Shift Supervisor, one party may allocate un-
used portions of its radiocactive .waste discharges for a period of

time to allow the other aprty to use the full site dilution flow,

or a specified portion thereof, for a discharge when necessary.

Con Edison and the Fower Authority will each prepare an

. administrative document which will as sure compliance: wrth tho .'>

requ1rements of Paragrapns A through E above. S

- It should be noted that when Con Edison is providing4a service for

the Power Authority, via this or another Memorandum of Understanding,
and said service results in the discharge of radioactive liquid waste
the Power Authority will apportion its discharge limit to Con Edison
in the same proportion that Con Edison is providing the service to the
Power Authority. Sald apportionment -shall be as mutually agreed to by
Con Edison's Manager - Nuclear Power Generatlon Department and the

. Power Authorzty s IP3 Resident Manager.

?Effectlve the date of the transfer of the operatlng responsibilities

for Indian Point Unit No. 3 from Con Edison to the Power Authority, Con

. Edison will accept and store, process and dlspose of radioactive liquid

wastes produced as a result of the operation of Indian Point 3, subject
to the followxng condltlons. : :

AL

The Power Authority will usc its best efforts to limit the amount
of liquid waste produced and subsequently transfcrrcd to the Con

Edlson storage facility.

Page 4'of,6 =
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The transfer of radioactive liquid waste from the Power‘Authority's
facilities to the Con Edison facilities will be arranged between
the Power Authority's IP3 Shift Supervisor and Con Edison's IP2
Watch Supervisor. Said transfer shall formally be documented on
a transfer permit which will denote the quantity being transferred

by ‘the Power Authority and acceptance of the same by Con Edison.

The Power Authority will provide a‘ﬁonthly report.to Con Edison
documenting the volume and isotopic content of radicactive liquid
wastes transferred to Con Edison for processing and discharge.

"In the event that the source of any of the.above'serﬁices'can not .
meet the demand, the services shall be supplied in a ratio of

forty-seven (47%) per cent to Unit 3 and flfty-three (53%) per

‘cent to Unit 2.

The PowerrAuthority will install and maintain instrumentation and
a recorder to monitor flow in the liquid waste transfer line. The -

installation of the instrumentation and recorder w111 be done in a

_timely manner.

Con Edison Will provide to the Power Authority a monthly report of
prorated Unit 3 discharges to allow separate semi-annual waste
discharge reports to be prepared. The method of calculating this

prorated release will be a documented procedure approved by Con -

Ecdison's Manager -~ Nuclear Power Generation Department and the Power
Ruthority's IP3 Resident Manager. . CalcuTatlons and data used in
this procedure are subject to audit by the Power Authorlty.

The Power Authorlty will 11m1t the chemlcal comp051tlon of the
waste as necessary so that it will not. cause damage to the waste
processing facility or so that it would preclude processing or

‘solidifiCation. o

In the event a site 11m1t or authorlzed portlon thereof is exceeded,
Con Edlson and  Power Authority personnel shall follow the ‘requirements of
Memorandum of Understanding No. 17 in order to determlne respons;blllty and

. reportlng requlrements.

T Thls Memorandum of Understandlng is subject to the term1natlon stxpulatlons
detalled in Memorandum of Understandlng No. 32.

e e
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“Costs incurred by either party as a result of this Memorandum of
Understanding shall be determined and billed as per Memorandum;of Under-

,Standing No. 33.

o
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<« Attachment C

e

- MEMORANDUM OF UNDERSTANDING

<; SRR " No. 16 Rev. 0 Date 3/9/78

‘ _ RULES GOVERNING THE DISCHARGE OF GASEOUS WASTE BY
- R CONSOLIDATED EDISON AND THE POWER AUTHORITY

Effective the date of transfer of the operating:reSpOnsibilities
for Indian Point Unit No. 3 from Con Edison to the Power Authority,
the following rules shall govern the discharge of radioactive gaseous
waste: - - : : : : . . -

A, Except as otherwise provided in Paragraph B:“,;'

(1) The site release limits of instantaneous noble gas

and instantaneous radioiodines and radioactive

materials in particulate form with half lives

.~ greater than eight days specified in Section 2.4

/ of the Environmental Technical ‘Specifications will

be apportioned so as to allow each party to release B
one half of the allowable amount, as measured in oA
curies per second. e o ' T

- (2) The average calendar quarter and average twelve
- o - .consecutive months release rates for noble gases
: v .and for radioiodines and radioactive materials
) - in particulate form with half lives greater than
- eight days specified in Section 2.4 of the Environ-
.~ mental Technical Specifications will be apportioned

P =0 as to allow each party to release one half of
. - _the ellowable, as measured in-curies per second.
(3) The iodine 131 calendar quarter and twelve consec- i

utive months' curies per reactor limit specified
" in Section 2.4 of the Environmental Technical =~ S

o ‘Specifications will be apportioned on the basis .
e of the number of reactors owned by each party.

" (4) The calendar quarter action limits for average re-
' lease rate of noble gas, average release rate of
‘radioiodine and radioactive materials in particu-
late form with half lives greater than eight days

and iodine 131 curies per reactor discharge speci-.

fied in Section 2.4 of the Environmental Technical B

. Specifications, which require investigation into BT

the cause, reduction of the release rate and NRC :

- Pége'l of 2 .
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Memorandum of Understanding No. 16 - Con Edison - PASNY

’ notification, will be apportioned so as to allow
. each party to release one half of the release

rate limit as measured in curies per second for

" the noble gas and the radioiodines and radio-
active materials in particulate form with half
lives greater than eight days. The action limit
for curies per reactor discharged will be appor-
tioned in accordance with the number of reactors
owned by each party. :

B. By written agreement of Con Edison's IP2 Watch Supervisor
‘and the Power Authority's IP3 Shift Supervisor, one party.
may allocate unused portions of its discharge of gaseous
waste for a period of time to allow the other party to
use the full site limit or a spec1f1ed portion thereof

- when necessary. _

C. Con Edison and the Power Authority will each prepare ad—
ministrative documents which will assure compliance with
the requirements of Paragraphs A through B, above.

D. In the event a site limit or authorized portion thereof is
exceeded, Con Edison and Power Authority personnel shall

L ‘ follow the requirements of Memorandum of Understanding No.
‘ 17 in order to determine respons blllty and reporting re-
: qu1remonts. ' .

X, Cer Edisen v :re the semi-anmual radiolocical re-
ol ' ¥ Pl otk nental Technical Spzoi-
: on 50601208 Lo the y__JOQ encing
Decemaer 31 lq//, For subsegusat pericds the Author 1ty

- and Con Ldlson will prepare separate erOrtS to the
| Commission, which will use the limits agreed to above for
. calculating the percent of permissible discharge rate for
| ‘ airborne discharges. This data will be used to calculate
" doses to man separately for each licensee's plants. Con
| ‘Bdison will perform dose calculations for all plant re-
leases for inclusion in the Authority's report. The
Authority can take over responSibllity for calculation
. of doses for Indian Point 3 upon giving six months written
notification to Con Edison.

This Memorandum of Understanding is subject to the termination
stipulations detailed in Memorandum of Understanding No. 32.

Costs 1ncurred by either party as a result of this Memorandum of
Understanding shall be determined and billed as per Memorandum of Un-

derstanding No. 33.
_3// 7/78
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RE-CS-030/1 |

‘ ‘ ‘ - Process Radiation Monitor - Calibration Factor Verification Program

1.0 OBJECTIVE

To provide a procedure for the determination of Process Radiation Monitor
accuracy and factor verification. :

2.0 PRECAUTIONS AND LIMITATIONS

2.1 All Health Physics rules and regulations shall be observed at all -
\ times. ‘ : ‘ N

2.2 The Senior Reactor Operator shall be notified prior to testing R-11,
R-12, R-13, and R-14.

2.3 Health Physics personnel shall be notified prior to testing.

2.4 Immediately prior to testing, the alarm setpoints are to be raised to |
maximum. This is to aVvoid tripping any fans that may be in service.

2.5 This procedure shall be foliowed, after the I&C quarterly calibration |
periodic tests. '

3.0 PRCCEDUREL

| . This section is divided into four parts;

3.1 E-11 conteinmori prriiculate, and R-1D plant vent particﬁla“n
2070 =17 RRPE . L : SR PR ARV :f:dioéa
2.3 Radioicdine stetions 1, 2, 3, and 4.
3.4 Liquid release monito;s.
3.1 Particulate Monitors R-11 and R-13
3.1.1 Obtain 2 smear samples from the H.P. These smears should contain

~~ 40,000 DPM, and ~ 100,000 DPM respectively.

3.1.2 Perform a radiochemical analysis of each smear using Nuclear Data
System, and when the wt/vol. is called for use 1. This will
convert the Type-out total individual Isotopic uCi.

3.1.3 Add together the uCi of the individual positively identified
isotopes with errors less than 50%.

\A
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RE-CS-030/1
3.1.4 ~ Using the uGi from Step 3.1.3, calculate the equivalent CPM for
R-11 and R-13 bv: )
CPM = (uCi) (2.22E6 DPM) (.06 CPM) .
uCi DPM
3.1.5 Purge R-11 and R-12 by placing the CCR s&itch to'pufge, when the

indicator for R-12 attains a steady low value, shut down the
‘pump. Then advance the filter paper until the indicator for R-11
reaches‘a steady low value.

3.1.6 Notify the individual at the monitor location, to remove the
paper and place one smear on the crystal. :

| 3.1.7 Wait 5'minutes.
3;1.8 | Record the CPM from the iﬁdicator associated with R-11.
3.1.9 Repeat steps 3.1.6 thru 3.1.8 for the second smear.
3.1.10 Replace all associated apparaﬁus and CCR switches back in service.

3.1.11 Calculations

EQUIV. CPH
ACTUAL CPH

If the above compariscn is within the stated criteria, the monitor

factoy remzins tho gamo. '
30100 B ove 1 Pelin Govnoto 3.0S, Lho momitor fectox reminiin

the

Noew Monitor Factor = Current Monitor Factor

3.1.11 Comparison
3.1.13 Repeat steps 3.1.6 thru 3.1.12 for R-13.

Radiogas Monitors R-12 and R-14

3.2.1 Periodically sample the containment cooling monitor R-12 for
' gross gas activity. Find the gross noble gas activity by
performing R KBAR. '

3.2.2 Knowing the activity of the sample and the count rate
on the monitor calculate a factor (uCi/cc/cpm).

\_\
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3.2.3

3.2.10 °

3.2.11

If the above is within 0.75 to 1.25, the monitor
factor remains. the same.

If the comparison is outside the stated limits, use
the new factor.

Following the release of the waste gas system,
integrate the R-14 chart for the average CPM for. the
release period.-

Obtain the total time from the associated Airborne
Release Permit for that release.

Calculate the R-14 indicated curies by}
Curies = (T) (CPM) (F) (M) (2.83E72)

T = total time from (3.2.6)

CPM = integrated R-14 CPM (3.2.5)

F = vent duct flow
M current calibration factor R-14 |

Calculate the actual curies released by:
Curies = 1.8%2E-3 (C) (V) (P)

C = concentraticne of radiocactivity in tank (uCi/cc)

Vo= velume of tanlh (Tt3)

P o= (dnitial tvasl orescure - finazl tenl pressurs) psic
( = ! I [ b Uiy

Curius Stow 3,207

Curies Step 3.2.8

If the above is within 0.75 to 1.25;‘the monitor .
factor remains the same.

1f the comparison is outside the stated limits,
calculate the new factor by:

New Factor = Current Factor
3.2.9 Comparison

Page 3 of 5
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3.3 Radioiodine Monitoring-Systeﬁs R-1, R-2, R-3, & R-4

Use a recent 1-131 charcoal or Ba-133 charcoal sample
and count using the appropriate job stream. For sample
quantity entry use "1". o

3.3.2 Calculaté the equivalent radicicdine monitor CPM by:
CPM = (uCi I-131 (2.22E6 DPM) (.032 CPHM)
' ’ uCi - DPM
3.3.3 Remove the. existing charcoal cartridge from the field
R-1 module, place the cartridge from step 3.3.1 into
the module. '
3.3.4 Record the counts from the control room digital meter after 3
minutes.
3.3.5 Repeat 3.3.3 and 3.3.4 for R-2, R-3, and R-4.
3.3.6 Compare the
Monitor Counts
Step 3.3.2
‘ 3.3.7 If the above"is within 0.75 to 1.25, the rﬁonitor factor remains
he same.

3.4.1 Obtain a sample of the tank to be discharged. -Insure the tank
has been recirculated 2 volumes. . :
3.4.2 Perform an isofopic analysis using the appropriate job stream.
3.4.3 Record total uCi/cc including dissolved noble gases. {ﬁ,
3.4.4 During the aiécharge of the tank, record the monitor CPM.
3.4.5 Compare by:

(Monitor CPM) (Current Monitor Factorf
Sample uCi/ml (Step 3.4.3)
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3.4.6 If the above is within 0.50 tb'l.SO, the monitor factor remains
the same. When the above is greater than 2, request that the
monitor be decontaminated or recalibrated electronically.

3.4.7 In any case, the alarm and valve isolation setpoints are not to
raise apove the 10CFR 20 diluted concentration equivalent of
1 x 10/ uCi/cc (100,000 gpm circulation water flow). 1If a
discharge monitor reads above that setpoint, it must be declared
inoperable and repaired or decontaminated. . '

4.0 REPORTS

Following the completed quafterly verification program, a report is to be
sent to the RESS.

Page 5 of 5
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SECTION II-

LIQUID EFFLUENT CONCENTRATION

. - 2.0 This section provides a deseription of the means that wili be used

:  to demonstrate compliance'with Technical Specification.B.ll.lfl.‘

‘ The assumptions used for manual and autoﬁatic te:mination of releases
are prov1ded in the Attachment A and B to section No. lﬁ Prefelease and
post release analyses that will be performed for 11qu1d discharges are
described in Table 4.11-1 of the Technical Specifications. This table
also includes information on serveillance requirements, sampling analysis

program, detection limitations and the need for representative sampling.




TABLE 4.11-1

ANALYSIS PROGRAM

ADIOACTIVE LIQUID WASTE SAMPLING AND

Lower Limit

- Sampling Minimum Type of Activity of Detection
selease Tyre Freguency Analysis Analysis i (LLD)
: Freguency (uCi/ml)2
- , P P . , b .
3atch tlaste Re- -Each Batch. Each Batch - * | Principal Gamma 5 x% 1077
lease Tanks® EmittersS-
P : W
Ea;h Batch Composite 1-131 1 x 10-6
P M
One Batch/n Dissolved and 1l x 1075
C Entrained Gases
- . ‘M B-3 1x 107>
' Each Batch Composite® L
Gross alpha 1x lOf7
p-32+ 1 x 107
P o) Sr-89, Sr-90 5 x 1078
Ezch Batch Composite® 6
' ‘ Fe-55* 1x 10
W ’
Cemt s et Centinoust Conmnzian® T
Z ' ’ 5 oy
-1} 1owo3eT
v O . :
Grab Sample Dissolved and
: Entrained Gases 1x 107°
M a
Continousd Composite ‘H-3 _ 1 x 1072
' Gross alpha 1 x 1077
: P-32* 1 x 10°°
P 0 a 5
antinuousd 4 Composite Sr-89, Sr-90 5 x 107

Fe-55%




TABLE 4.11-1 (Continued)

TABLE NOTATION

*These analyses will be performed for a one-year period, and a decision
made by the licensee as to, the need to continue these analyses based
on a review detailed in the Semi-annual Radiocactive Effluent Release
Report. :

a. The LLD is the smallest concentration of radiocactive material iﬁ a
sample that will be detected with 95% probability with 5% probability
of falsely concluding that a blank observation represents a "real"
signal. ) ' ‘ '

For a particular measurement system (which may include radio-chemical
separation): . oo .

LLD = 4.66sb

E - V- 2.22 - Y - exp(-2it)
where

11D is the lower limit of detection as defined above (as pCi per
unit mass or volume):

sp is the standard deviation of the background counting rate or
of the counting rate of a blank sample as appropriate (as counts

per minute):

F is the counting efficiency (as counts per transformation);

V is the sarmple size (in uniits of mass or volume)

X is the radicactive decay constant for the particular radionuclidc;
"~ At is the elapsed time between sample collection and time of counting.

The value of sy 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 the counting rate of the blank
samples (as appropriate) rather than on an unverified theoretically
predicted variance: In calculating the LLD for a radionuclide
determined by gamma-ray spectrometry, the background shall include
the typical contributions of other radionuclides normally present
‘in the-samples. For isotopic measurements using gamma spectroscopy,
the background count rate is calculated from the background
counts that are determined to be within + one full-width at half-
maximum energy band about the energy of the gamma ray peak used
“ for the guantitative analysis for that radionuclide. Typical
~values of L, V, Y, and At should be used in the calculation.

. , It should be recognized that the LLD is defined as a priori ‘(before the

fact) limit representing the capability of a measurement system and not
an a posteriori (after the fact) limit for a particular measurement.




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 the LLD. Under these circumstances,

the LLD may be increased inversely proportionally to the magnitude of
the gamma yield (i.e., 5 x 10-7/I, where I is the photon abundance
expressed as a decimal fractlon) '

A comp05ite sample is one in which the quantity of liquid sampled is

"proportional to the guantity of liguid waste discharged and in which

the method of sampllng employed results in a spec1men which is repre-
sentative -0of the llqulds released

To be representative of the quantities and concentrations of radio-
active materials in liquid effluents, samples shall be collected

in proportion to the rate of flow of_the effluent strean.

Prior to analyses, all samples taken for the composite shall be
thoroughl§ mixed in order for the composite sample to be representat-
tive of the effluent release. Composite samplers must be enclneered

: and backfit and will not be operational until September l 1981

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

A continuous release is the discharge of liguid wastes of a non-.
discrete volume; e.g., from a volume of system that has an input
flow during the continuous release. (i.e. steam generator during a
primary to secondary leak) :

The principal gamma emitters for which the LLD specification will
apply are exclusively the following radionuclides: Mn-54, Fe-59,

Co-58, Co--GN, Zn-65, Mo-0%, Cs-134, Cs-137, Ce-141, &nd Ce-144,
Tric list Soces not mean that o:l thesz nuclides are to ke detected
and reyporicd. Other pealiz which ave measurable and identifialle,

togethery with the ebove DUCllGEb, sheall also be iderntified and
reported. Nuclides which are below the LLD for the analyses should
not be reported as being present at the LLD level. When unusual
circumstances result in LLD's higher than required, the reasons
shall be documented in the semiannual Radloactlve Effluent Release
Report.

When operational or other limitations preclude specific gamma radioiodine

analysis in batch releases, the provisions of Regulatory Guide 1.21

(Revision 1) Appendix A Section B.l, may be followed. Refer to R.G. 1.21

Sectlon C.4 and Appendix A, Section B
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3.0 GASEOUS EFFLUENT DOSE RATE

3.1 Technical Specification 3.11.2.1, Dose Rate Limits

This section is to be used to insure compliande with the following
Technical Specification:

TIMITING CONDITION FOR OPERATION

. 3.11.2.1 The dose rate in unrestricted'areas aue to radiocactive
materials'released in.gaseous effluents from the site shall be
limited to the follow;né:

a. The dose rate limit for noﬁle gés shall be QSOO mrem/yr'to the
total body and.<3000 mrem/yr to the skin.‘ |
b. The dose rate limit for all radioiodines and radiocactive
materials in'particulate.form and radionuclides other'thén
noble gases w;th half lives greater than 8 days shall be <1500
mrem/yr tb_any organ.
3.1.1 Method I

3.1.1.1 Dose Rate Dues to Noble Gases

-

3.1.1.1.1 Duso Rate 1o the Totel Body

The total body dose rate due to nople gases can be determined as

follows:

-3 —

Dtb(mrem) = 1.0x10 [%tv K, + QTs Ks
Yr '

where:

all units defined below.




3.1.1.1.2 Dose Rate to the Skin

D

- 1.0x16"3 = = = -
cxin (mrad) = 1.0x10” [QTV(LV +1AN) + 0, (T + 1.1N)

s
where:

all units are defined after 3.1.1.2

s

3.1.1.2 Dose Rate to Critical Organ due to Radioiodines and Particulates

The dose rate to the critical organ can be determined as follows:

4 (mrem) = 1.93 x102 0 + 4.13 Q
mrem v

yx :
Specifications for Gaseous Waste Effluents

Dthyroi s ;

The terms used in these Specifications aré“as follbws:

subscripts v, refers to vent releases from Units No.s 1, 2 and 3
s, refers to stack releases from Unit No. 1
i, refers to individual noble gas nuclide
(Refer to Tables 3.1 & 3.2 for the noble gas nuclides con51dered)
numbers 1, 2, 3 refer to the Units Nos. 1, 2 and 3, respectively.

Qr = the total noble gas release rate (Ci/sec)
= 1IQ; = sum of the individual noble gas radionuclides determined
to be present by isotopic analysis
" ‘= sum of the Unit No. 1 stack releases (Ci/secc)
S .
= O+ O + Qun = sum of ths vent releases from Unit Neo. 1, -
‘FV ‘-\WL lV,‘ VA . 2w - . 1- . " e .
i 3 Coit No. 2 and Urnit ¥o. 3, three measurcments
(Ci/s=c) '
X = the average total body dose factor due to gamma emission (rem/yxr pexr
Ci/sec) o '
L= _the average skin dose factor due to beta emissions (rem/yr per Ci/sec)
M = the average air dose factor due to beta emissions (rad/yr per Ci/sec)
§-= the average air dose factor due to gamma emissions (rad/yr per Ci/sec)

The wvalues of E} E} M and ﬁ.are to be determined each time isotopic
analysis is required. Determine the following using the results
of the noble gas radlonucllde analysis:




K = (1/Qg) T QiK;
L= (1/9p) IiL;

(L/0p) o3,

=z
!

z|
[

(1/Qp) TO;Ny

where the values of Ki,'Li, Mi and Ni are provided in Tables 3.1 and
3.2 and are site dependent gamma and beta dose factors B '

Q = . the measured release rate of the radioiodines and radiocactive materials
in particulate forrs with half-lives greater than eight days (Ci/sec).

3.1.1.3 Application of Method I

Step 1. Determine the release rate in Ci/secl(Curies per second) for
.Iodine—l3l and for each noble éas radionuclide detected.

Step 2; Find the dose rates by multiplying release rates by the dose
,factérsvdetermined from Table 3.1 and'3.2.

Step 3. iF;nd tﬁe gémma contributionité the skin dose by multiplying each
poblé gés rglease rate by its desighated dose factor from,Tabie

‘ 3.1 and 3.2 and solve the.equation. Similarly, to find the

Beta contribution to skin dose, multiply each noble gas rgiease
roto by its dose factore fiowm Yable 3.1 and 2.7 and solvc.the
équ?tion}

Step 4. | Find thé dose rate to the critical orgén.by multiplying.the
iodine—lBl reléase rates b? the appiopriate factors. “

3.1.2 Method II

The dose rates calculated will follow the guidance presented in Regulatory

Guide 1.109 using site specific parameters applicable during the period

of the release..'
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x/Q = 1.7)(10.5 Beg]in—3 at 456 meters, SW

TABLE 3.1

GAMMA AND ETLTA DOSE FACTORS FOR
INDIAN POIET UNTTS NOS. 1, 2 and 3

x/Q = 3.’5){10-7 sec/m-S at 3860 méters, N

Unit No. 1 Dose Factors for Vent Unit No.l Dose Factor for Stack

Noble G;a Kiv Liv Mv Niv - Kys - Lyg Mis »Nis
Radionuclide Total Body  Skin Bets Air  Gamma Alr Total Body Skin Beta Air Gamma Air
‘ rem/yr _rem/yr _rad/yv rad/yr rem/yr rem/yr rad/yr rad/yrx
Ci/sec Ci/sec  Ci/szc Cl/sec Ci/sec Ci/sec__ Ci/sec Ci/sec
. Kr-83m 6.3x10™" 0 - 4.5 0.43 1.9x10° 0 0.1 0.0066
Kr-85m 5.8 s 34 6.1 0.32 . 0.52  0.71 0.33
Kr-85 10.068 23 34 0.072 0.0043 0.47 0.71 0.0045
Re-87 18 170 170 19 0.91 3.4 3.6 0.96
Kr-88 45 | 40 51 s 2.5 0.81 1.0 2.7
Kr-89 9.3 170 185 9.8 0.07 NEER, 0.074
~ Xe-13Im 2.1 8.2 19 2.8 0.11 0.17  0.39 0.13
Xe-133m v w24 £0.081. 0.35  0.52 0.11
Xe-133 f 2.0 53 19 © 2.5 0.095. | 0.11  0.37 - 0.11
Xe-135m 8.4 -12 13 9.0 ©0.22 0.25 0.26 0.23
Xe-135 8.5 32 42 9.0 | 0.5 0.67. 0.86 0.52
Xe-137 12 210 210 1.3 0.012 4.3 4.6 0.012
20 . 7 2 o2 a 0.49 " SEEWER 0.51

Xe-138
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T.“I'»T_,EI 3.2
GAMMA AND “_“\ DOSE FACTORS FOR.
INDTAN POLuI. UNITS Nos. 1, 2 and 3. |
x/Q = 1.1)(10_5 sec/m3 at 5720 neters, SW x/Q = 2.61(10“5 éec/tﬁs ét 330 meters, SW

. Unit No. 2 - Dose Factors for Vent Unit No. 3 Dose Factors for Vent
Noble Gas l(i.v , » Liv : M:l.v . Ni.v ' _ Kia Lis Mis Nj.s
Radionuclide Total Body Skin Beta Air Gamma Alr Total Body Skin Beta Alr Camma Alr

rem/yr rem/yr  rad/yr xadiyr rem/yr rem/yr  rad/yr ~ rad/yr

Ci/sec Ci/sec Ci/sec Ci/sec Ci/sec Ci/sec___ Ci/sec Ci/sec
Kr-83m 5.3x100% 0 3.2 0.35 0.001 0 7.6 © 0.79
Kr-85m 5.0 ' 16 _'22, 5.2 B 8.8 38 52 9.3
Kr-85 10.058 .15 22 0.062 ' 0.1 35 52 0.11
Ke-87 16 110 110 16 | 28 260 260 30
Kr-88 38 26 13 40 | 68 6L 8 71
Kr-89 6.8 | 110 120 7.2 21 260 280 22
Xe-131m 1.8 5.3 12 2.4 | S K 13 28 4.3
Xe-133m 1.4 T n 16 2.0 2.6 26 38 3.7

" Ye-133 L7 S WA ¥ 2.1 3.0 8 28 3.8

Ye-135m 6.9 7.9 82 7.3 o 14 19 19 15
Xe-135 7.3 21 27 7. : 13 50 64 14
Xe-137 - 0.93 140 140 0.98 2.6 330 330 2.8
Xe-138 16 46 53 17 ' 34 110 36

130
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4.0 LIQUID EFFLUENT DOSE CALCULATIONS ' - : B

4.1 Technical Specification 3.11.1.2, Dose to an Individual

‘ ' This section is to be used to insure compliance with the following
Technical Specification:

LIMITING CONDITION FOR OPERATION

3.11.1.2 The dose commitment to an individual from,fadioactive
‘materials in ligquid effluents released to unrestricﬁed areas shall
be limited:
a. During>any célendar quarter to <1.5 mrem to the total body and
to <5 mrem to ‘any organ.v
The dose comﬁitment to any individual from liquid relgaseé is
% _ proéortional to the qﬁantity (curies):£o which thé£ individual‘ié eqused.
‘ The following equations shall be usediﬁo caléuléte the dose qommitmentﬂ
resulting fromla liquid release (in curies) from Indian Point. The
o specification requires a moﬁthly evaluation, however.the following
. equétions can be applied for any dufatioﬁ cf release. |

£.1.1 . fiethod 1

4.1.1.1 Dose to the Total Body

The dose to the total body is:
Dy, (mrem) = 150(Q137¢s * Q134cs!
where:

v9137Cs = Cesium-137 Release (Ci)

Q134cs = Cesium-134 Release (Ci)




4.1.1;2 Dose to the Critical Organ
The whole body dose will always be more limiting than-a
critical organ dose for Cesium-137 and Cesium-134 liquid

releases from IP.

4.1.1.3 Aﬁplication of Method I

Step 1. Determine the hﬁmber of curies of Cesium 137 and Cesium 134
reieased dﬁringlthe period.

Step 2. Perform the above multiplitaéions to obtain thé total body

| dose for thé period. |

Step 3. Record the total body dose and maintain a cumulative dose
forvthe'annual and.quarterly periods. |

Step 4. If releases for any quarter exceea 20 curies exciusive of
tritium and_dissolved noble gases doses will be estimated
by Method II.

4.1.3 - Method II

he dese calculated shall be in conforwmance with Regulafory Guide .

1.100 using site spocific prrancters applicable during the pericd of

relcase.




Section 4
APPENDIX A : ’ 1

Basis for the Dose Calculation Methods ’ ' |

A. Liquid Release Dose Calculations

There are two methods for calculating the doses resulting from

liquid releases. Method I provides a simple assessment of the doses

reshlting from normal operation of the Indian Point Plant whiie Method
II is a complete'evaluatidn of the resulting doses usiné the models
of Regulatory Guide 1.109 with the pérameters applicable during the
time'of release. . |
Method I has been developed:froh a model obtained from radioecolégical
studies of the Hudson River. Since 1963 radioecologicai s£udies of the
Hudson River estuary have been conducted by the3Laboratory.for Environmental
Studies of the Départment of Environmental Medicine of New York Univérsity
‘ Medical Center. The loné term goal of.bthese studies has been to understand
the ecological cycling of radionuclides:introduced to'thé Hudson with
a vicw Lo predifiing the puthueys end magnitvdes of radiation dose tc
ran wnd biota.
Estimates'ffom these studies of tha radiatipn dose to man associated
with reactor»diéchargeé to the estuary indicate that fish cdnsumption
is the c¢ritical dose pathway and Cs-137 and Cs-134 are the critical
nuclides. The stuaies have also demonstrated that conventi@nal dose

models applied to the Hudson environment by the NRC have overestimated

the dose from fish consumption by a factor of ten.




External expﬁsurelfrom radionﬁclides deposited on.or‘near the
shéreline has also,beeﬁ impliéated és a potentially important
exposure pathway.

The studies hay¢ shownvthat an annual release of 80vCi of activit&
(consisting>of 38Ci of radiocesium) would resuit in a toﬁai body dose
of about O.vaRem/yf. Based on these same studies, it is esfimated that
to deliver a dqse of 5 mrem/yr from Indian Point 1iquid Wastes would '
require an annual release of about 1500 Ci of activity. This dose>
relatiqnship has been used to develop Method I for liqqid waste‘dose
. calculations.

Method II is ﬁased on Regulatory>éuide 1.109 and uses the coﬁputer
code LADTAP provided by the NRC in conjunction with this-Guide. Dose

calculations associated with the Semi-Annual Regulatory Guide 1.21

Effluent Reports for Indian Point have used this meteorology.
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5.1 Gaseous Effluent Dose

This section is to be used to insure complianée with the following
Technical Specification:

LIMITING CONDITION FOR OPERATION

3.11.2.2 fhe aii dose in unrestriCted.areas due to noﬂle gases
released‘iﬁ'gasegus effluents shall be limited to the following:
a. During any calendar quar£er to <5 mrad fof gamma radiation; and
<10 mrad for beta radiation; and
‘'b.. During any calendar year, :}O Qréd for gamma radiation, and
. <20 mra§ for beta radiation.

5.2.1 . Method I

5.1.1.1 Air Dose Due to Gamma Radiation

Y _ -3 = =

Dair(mrad) = 1.0x10 [éT N, + QTs N;-}
. yx v S

factors are as defined in 3.1.1.2

‘ 5.1.1.2 Air Dose Due to Beta Radiation

2 3, o =
D " (mrad) = 1x107°}0. M + Qm M
ary — lv AV4 “ 8 S ;
fectors arc &s defined in 2.1.1.2

5.1.1.3 bpplication of Method 1

Step 1. Determine the number of curies released during the period for -
each noble gas detected.

Step 2. Find the dose to air due to gamma radiation by solving the

equation in section 3.2.1.1.

5-1




I

’ ' Step 3. Find the dose to air dﬁe to beta radiation by solving the
_ equation in section 3.2.1.2. ‘
‘ 5.1.2 Method I1
| The dose calculated shall follow the guidance of Regulatory Gﬁide
1.109 using £he meteorological dispersion parameters -applicable during
the periodé of release.

5.2 Technical Specification 3.11.2.3, Dose to an Individual

This section is to be used to insure compliance with the following
Technical Specification:

LIMITING CONDITION FOR OPERATION

3.11.2.3 The dose commitment to an individual from radioiodines,
radiocactive materials in particulate form and radionuclides with
half-lives greater than 8 days other than noble gases in

gaseous»effluent released to unrestricted areas shall be limited

_ ‘ to the following: ' :'
a. During anyrcalendar guarter <7.5 mrem, and
k. iDuxing any calendar year 515 mYen
5.2.1 Method 1

To insure that the dose limit to any organ is met; it is necessary to
calculate the dose to the thyroid.

5.2.1.1 Dose to the Thyroid

Dthyroia (mrem) = 1.93x10%Q + 4.13 Qg

yr
factors are as defined in 3.1.1.2

'5-2




5.2.1.2 Applicationldf Method 1

Step 1. Based on present measuremeﬁts, determine the nﬁmber of '

‘ ©  curies of Iodine-131 and particulates with half—l'ives‘ gre.ater
| thén eight days released duriné the period.
Step 2. Figd the thyroid dose by performing the above multiplications.
Step 3. Record the thyroid dose and maintain a cumulaﬁive record for

the quarterly and annual periods.

5.2.2 Method II
The dose calculated sball be‘in conformance with Regulatory'Guidenl.109
using the meteorological parameters applicablé during the periods‘of

release.




' Section 5
APPENDIX A

B. Airborne Release Dose Calculations

The aose qalculations from gaseous discharges described ih section
3 of this manual have been based on the methodology used by . the ﬁRC in
Appendix B to Facility Operaﬁing License for Consblidated Edison Coﬁpany
of New York, Inc., Indian'Point‘Nﬁclear Generating Units Numbers 1, 2 and
3, Ddcket Numbers 50-3, 50-247 and 50-286 Environmental Technical
Séecificaﬁion (ETS) Requireﬁents for Once Through Cooling dated Dec. 12; 1975
as ammended. | -

The beta and gamma dose factors provided in Table I and Table II are

taken directly from the ETS and are based.on meteorological dilution factors
"and site boundary points identified in these Tables.

For Method 3.1.1, gamma and beta dose factors for the individual
‘ noble gas radionuclides have béen cal.culatedA for the plant gaseoﬁs
release points and are provided in TaE_éS_B.l and 3.2. Tge expression§
veod to calculate thos% dcze

actors are bazad on doge models derived

in Secticn 7 of Meteorology and Atomic Energy-190¢ and model techniques

provided in Draft Regulatory Guide I.AA.

Dose calcuiatibnS'have been made to determine the site boundary
location with the highest anticipated dose rate from noble gases using
onsite meteoroclogical data and'the dose exéressions provided in Draft
Reguiatory Guide l;AA. Thevdose exéression,considers the release
point location, building wake effects, and the physical chafacteristics

of the radionuclides.




The offsite locétions with fhe-highest anticipated ahnual dose
from release noble gases are provided in Table 3.1‘éna 3.2.

The methodology in 3.1.1.2 for a rédioiodine and radioactive
material in particﬁlate fo;m with half-lives greater than eight days_
are dependent on existing radionuclide pathways to man. The pathways
which were exaﬁinea for»tﬁese Specifications are: (1) individual
inhalation of airborne'fadionuclides, (é) deposition of radionuc;ides
onto green leafy vggetation with subsequent consumption by man, and
(3) deposition §nt0»grassy areas whefe milch animal graze wifh cénsﬁmption
of the milk by man. Methods for estimating doses to the thyréid via
these pathways are described .in Drafﬁ Regulatory Guide 1.AA. The
offsite locétion with the highest anticipated thyroia dosé:rate'from
rédioiodines and radioactive material in pafticulate form with half-
lives greéter.ﬁhan eight days was determined using onsite meﬁeorolqéical
data and‘thg expressions described in Draft Regulatory Guide 1.AR.

For radioiodiﬁes and radiocactive material in particulate fqrm

ive lociation

cr

with Loli-lives’

[V

seater than eight devs, the mogt restric
is a dairy farm lé:a§u£ 11,260 weterz in the SSW dircotion (veni X/Q =
2.4 x 1057 sec/mB} stackvX/Q = 5.1 x 1078 sec/m3). This dairy farm is no
longer operétional; however, §ince all other dairy farms are in a 1es§
restrictive location, this location is still used for thé sake of
conservation in calculations.

Method 3.2 establishes methods for calculating dose levels for

release of noble gases and radioiodines and radioactive material in

particulate form with half-lives greater than ‘eight days at the design

objeétive annual quantity auring any calendar quarter.
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SECTION VI

PROJECTED DOSES

6.0 In sections 3, 4 and 5 a’dose‘calcuiation methoa has been proviaéd
to determine a toﬁal dose in millirem‘per year or millirad per year for
releases éver a period of time. - On a routine basis thése methodologies
wili bg inco;porated into é site procedure RE-CS-039, Attachment A to
this section. In thi; methodoiogy the equations in section 3, 4 and 5
of this ODCM will be used to calculate tﬁe dose for a month from phé
releases fro@ the site during the preceding month. These doses will be
projections over the period 6f a year fo£ releases from the preceding
month. The actual dose calculated by these methods from the releases
fo; the month‘would be 1/12 of‘that which has been calculated in'secﬁions
3, 4 and 5. |

The methéds iﬁ sections 3, 4 éﬁd Sltherefore, afé‘uséd for‘projeéting

doses into the future based on past releases.
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RE-CS-039/0

Determination of Plant Compliance with Regulatory Limits on Airborne

1.0

- o —

Radioactive Discharges from Uhit No. 3

Objective

To provide a means to perform calculations necessary to comply with sections

2.4.2, 5.4 and 5.6.1.2.B of Appendix B to Facility Operating License for

Power Authority of the State of New York, Indian Point Nuclear Unit Numbev

3, Environmental Technical Specification Reguirements. .

Precautions and Limitations = . . o -T'.' o

2.1 All samples must have been taken and analyzed as spec1f1ed in RE-CS-
022 and Table 2.4-2 of the above referenced Environmental Technical
Specifications and as llsted in Table 1 of this procedure.

2.2 All releases must have been made accordlng to the condltlons of AP-11
and a release permit issued for each release.

2.3 The results of analy51s of each sample specified in 2.1 above shall be
entered on a form 51m11ar to that specified in Table 2.

Procedure

3.1 On a monthly basis collect the analvtical results for samples listed

in Table 1 and enter data as in Tc le 2 with a separate sheet for each
samrnlie '
3.2 ie waluas of 3, L, a for cuih (Wutle T, 0
1, 2, 2, &, 5 aud 6) ificd in 3.1 az follows
Cyp = Cci
n
K = (1/c1) I K;i Cj
- i=1
. n
L = (1/¢p) € LjCj
i=1
n.
M = (1/Cq) > M Ci
‘ - i=l
n
N = (1/cp) £ N Cyi
- i=1
6-3
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3.3

3.4

3.5

3.6

*Note:

RE-CS-039/0

concentration of isotope i (uCi/cc)

number of .isotopes identified in the sample

n =
K; = dose factor for isotope i as listed in Table 3 or 4

L; = dose factor for isotope i as listed in Table 3 or 4

M, = dose factor for isetepe i as'liseed'in Table 3 .or 4 )
Nj =:dose'fac€er for isotope i as iisted in Table 3 erﬁé‘ g

3.2 will normally be performed by use
X 1876, a copy of which is attached as

The calculation listed in'step
of the TN-11 computor sequence
Table 5.* : :

Enter in Table 6, 1nformatlon on batch releases obtalned from waste
release permits and 3.3 above. : : :

The results of the analyses perfermed for Table 1 should be entered in
Table 7 after combination with information on samples and release
point flow rates. :

Calculate the noble gas discﬁarces for each unit source for each month
by use of Table 8 or by program 3143 in the control room computer

{copy attached) of Unit 3.*

Review all data from all socurces in Tables 6, 7 and 8 and select the
site corbdination which recults in the highsst noole gas discharge rate

(Ci/szc.) from Unit 3. Calculate the weighnted
average K, L, ¥, N for the mixture as follows:
0 = cp V)
’ i i ) .
X = {(1/c ) KiCp
i
L = (1/¢ ) i LlCT
i
M = (1/C ) § MCq
i
N = (/¢ ) 3 NlCT

-

not attached in ODCM




3.8

3.9

'RE-CS-039/0

where Ci.'vfor eacu source is calculated in 3.2.
i , S .
_Ki ; for eachbsoufce is calculatea in 3;2;
Liv: for each source is calculated in 3.2.
M iAfor each source is calculated in 3.2. N

Ni for each>50urce is calculated

. \,. = A.f_,”...,._

. V“ dlscharge rate (cc/sec Y.

The Kj, L., M; and Nj used should be those measured for the samples
llsted in Table 1l whlch are most representative of the dlscharge sources.

Using the values obtained in 3.7, perform the follow;ng calculatlons-
2.00" K =2
10.33 0 (L4 11N = B

where Q0 , K, L and N have been calculated in 3. 7

Select the‘larger~of the 2 values, 2 and B, and record thls 1n Table 9
h e rate for noble gases.

ztermine the total
and/ur stach of each
: 1

e iy e 4
Yo, SulLYXeTocourl

n the K, L, Iy, o5 2 : :
Tisied in Table 1 (iiem 4, 5 or 6) that represents the nec awduat of
activiiy calculated above and obtain the M and N calculated in Table 2

for cach of the batch releascs subtracted. Obtain a new time average M

_and N by the technique listed in 3.7 by the use of total curies of

3.12

each release combined with their respective M, N values.

Obtain the monthly time average fractlon of the quarterly permissible
discharge rate as follows:

c =13 QT N
and ,
D=6.3QrM
where:‘ © = total curies discharged from the site M, N = are as

defined above.

Record the higher of the two values, C or D, as A.2 in Table 9.




. RE-CS-039/0 ..

3.13 To cbtain the monthly time average fraction of the. annual pef-
: missible -discharge rate, obtain the total curles and M, N from
3. 10 above and calculate as follows- : ST

E = 25 QT
‘and

13 9p M

o]
1l

3.14 Record the hlgher of the two values, E or F, as A 3 1n Tablewéi"i

3.15 To obtaln the monthly tlme average fractlon of the quarterly average
reporting level, obtain the total curies and M, N from 3. 10 above and
calculate as follows:

G

50 Qp N

and‘

H 25 QT M

3.16 Record the hlgher of the two values, G and H, as A. 4 in Table 9.

3.17 The data obtained in steps 3.8 through 3.16 above w1ll be used in
providing the monthly report reguired in AP-11 to the Chief Operations
Engincer. For the purpose of yeporting recuired by Regulatory Guice
3. 7] the wonithl ! g 3.10 ‘»vwgcJ 3.16 will ke

.

(-3

. )
a fruction of
valuo Jisted in Tabic

L
be used for Regulatory Guide 1.21 IGJO“Lllg

3.18 To determine the fraction of permissible discharge rate for radio-
' iodine and particulates with half-life greater than eight days obtain
the results of analyses of samples required for items 7 through 12 in
Table 1. Add together the I-131 and particulates with half 1life
grcater than 8 days for each release point for each sampling period
(weekly - see Table 7). Calculate the fraction of permissible as
- follows: '

1= (2.9 X 105) gy + (6.2 x 104 0s

where Qy = sum of iodine 131 and particulates withrt 1/2 8 days
released from Plant vent (Ci/sec.)

. Qs = the iodine 131 and particulates with t 1/2 8 days
- ‘released from the Unit 1 stack (Ci/sec.) ’




3.19

3.20

3.21

3.22

3.23

3.24

3.27

RE-CS-039/0

Record the calculated value of I‘as‘B.l ithable 9.

The weekly values listed above Q; and Os in 3.17 will then be averaged
over each calendar month again prorating when weekly time periods
overlap the monthly periods. The monthly average fraction-of the
quarterly limit will then be calculated as follows:

- 5 a
J =13 (2.9 X 10°) v+ (6.2 X 10%) o

where QV and Qg are the monthly time averages of the Weekly
values defined in 3.17 above (Cl/sec ). : -

The value of J should then be recorded in B.2 of Table'9.

-The monthly average fraction of the annual average limit on particulate

and iodine 131 releases is then calculated as follows:

P =25 (2.9 X10°) gy + (6.2 x 10%) og
where Q, and Qg are as defined in 3.20.

The value of J should be recorded in B.3 of Table 9.

The monthly average fraction of the 30 day feport limit for iodines
and particulates can then be determined as follows:

R = 2P

where P ois defiined in sten 3.722.

Rocord Uro value of R 20 Bod of Table .
Obtain the amsunt of Iodine-ill released from the reccitor by swaning
the 31 relcased from the vents on that unit as recorded in Table 7.

- Where 5g;p11ng times overlap monthly periods, the totals should be

prorated to correspond to the calendar monthly period. The total
curies for the Unit should than be recorded in B.5 of Table 9.

The information in Table 9 will be submitted to the Chief Operations

Engineer on a monthly basis in accordance with the reporting reguirements

-0f AP-107. Where periodic review of release permits and release

samples indicate that the monthly time averages for the above parameters
may exceed the guarterly or annual limits, an immediate report of this

condition will be provided to the Chief Operations Engineer.




S | ‘ o Table I
‘ . Analvsis | : Svétem Frequency

1. éamma Emitters E ) Gas Decay Tank : * Each Release

2. Gamma Eﬁitters , v.Conéainment Atmosphere Each Purge

3. Gamma Emitters - ‘ Cdntaiﬁmenf - One Pressure

: ' Relief Monphly“- B
{ 4. Gamma Emitterg ? _ : -4'C6ﬁdense£ Ai: Ejéétor_ o ﬁonthiy |
5. Gamma Emitters 3-3 Plant Vent ~ - . .Monthly
6. Gamma Emitters BDFTV : .:'  o Monﬁhly

(During Tube Leak)

7. Particulate Gamma

"Emitters - Plant Vént .‘ Weekly
8. Particulate Gamma o "' . _ ‘ ZWeekly (Dpring
Enitters - o " BDFTV : i ‘ Tube Leak)
9. ‘Particulafe Sr—8§, 90 A>.Plan§ Vent ‘. » A o . Monthly Comp.
lO; Particulate Sr-89, 90 BD%TV = "_i ' - 4" Monthly Coxp.

{(During Tube Lezl)

1. Toti;me=121 Plart Vant Weckly

37, 1odine-12) ' IR i . Vioally

13. Gomma Emitters Uncontrolled kelease As Needed
, . 6-8




Unit No.
Date

Time

Sample No.

Permit No.

Heading

“TABLE 2

PGii: X 1976 KLMH - BAR DETERMINATION.

ISOTOPE

KR-83m

CONCENTRATION

uCi/cc

E

KR-85m

E

KR-85

XE-133

XE-135m

XE-135

XE-137

XE-138

\
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i | . : ' -y - - -
CAMMA AND BETA DOSE FACTORS FOR v , .
INDIAN POINT UNIT NO. 3 ' ’ '
T X/0 = 2.6x1075 sec/m3 at 330 meters, SW
| . Unit No. 3 Dose Factors for Vent
! Ki L, M N,
R Noble Gas ) _ S 1S s
i © Radionuclide - ‘ . ‘Total Body  Skin . Beta Air Gamma Air .
o ' : . rem/yr rem/yr rad/yr rad/yr
. Ci/sec . Ci/sec Ci/sec Ci/sec
P S
| | , B
f Kr-83m , . 0.001 o - 7.6 0.79
o Kr-85m o 8.8 38 - 52 9.3
T ' : ' 4 - o k
ST Kr-85 E 0.1 35 - 52 ©0.11
P2 . L o
| . 28 260 * : . 260 30
i . . e
] B . C
, 68 61 i 71
21 260 . - 280 22
3.3 13 0 28 4.3
2.6 - 26 - 38 3.7
3.0. g8 -.. 28 . 3.8
14 19 19 15
13 50 64 14
2.6 330 . 330 2.8
34 . 110 N 12;0 36




Month - “Year 19 TABLE 6 Page of e T
» Saniple Release Sample JActivity LCate ioloenge Release K L M 1 Tiries Z2lea
'Point Permit Number |(uCi/cc) Stard Finish BAR BAR - BAR BAR P2leasad |22te
: inmber ‘ ' Time Time L si/32
r .
l ;
‘ 3
|
4
l
‘
e 1
. -
\/—\ L )t




X UNIT . YEAR

AIRBORNE

DISCHARGES

DATE DATE DATE _
PARAMETERS UNITS FROM FROM FROM ~ °
: TO TO TO
Sample time (min)
VOLUME OF: .
Tritium (scc)
Part.-1I (scc)
Vent Ava. {cfm)
Vent Sum (scc)
I - 131" (Ci)
I - 133 (Cr)
I - 135 (C1)
I - Sunm’ (C1)
Particulate:
Sr - 8¢9 (Ci)
Sr - 90 - (C1)
Cs - 134 (C1)
=:Cs = 137 (C1)
i
Oy {(l.]} —
Grazs Rlvis (3)
Noble Gas
Kr - 834 (Ci.)
Kr - 835 (C1i)
Kr - 83 (C1)
Kr - 87 (C1)
Kr - &5 {C1)
Kr - gv (C1)
Ye ~131: {C1)
Xe =-1334 {C1)
Xe. =135 (C1)
Xe =1335M (C1)
Xe =135 (C1)
N =§ 37 (C1)
Xe =138 (C1)
SUM of (Ci)
p(< w3 (Ci)

6-12
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Table 8

(}5 Determination of Gross Noble Gas Releases

% Sample Point: Auxiliary Building Vent Exhaust (Continuous)* :
\ Condenser Air Ejector Exhaust _ , ‘ |
Steam Generator Blowdown Tank Vent : S |

| , Date: ' - to

. PRM Gross Count Rate PRM Background Count Rate
' (CP1) : - (CPM) :

o
fu
<

W0~ nj ] ] O] =~

X

-

31 : 4 .
Monthlv Average - ' o

Monthly Average Net Count Rate R = o cpm

Gross Counting Efficiency o : Eg =. o cpm/uCi/cc

Monthly Average Gross Noble Gas ,
Concentration ‘ C = R/Eg= ‘ ucCi/cc

Qﬁ{ Vent Volume Discharged During Month VvV = - o cc

{ % - Total Noble Gases Relecased During Month 10 ° ve=_ ' Ci




RE-CS-039/0

Table 9

Fraction of Permissible Discharge Rates

Month - ’ A _ Year

A. Noble Gas Limits

1. Fraction of Permissible Discharge Rate (2.4.2.a.1)

2. Monthly Time Average Fraction of Quarterly
Permissible Discharge Rate (2.4.2.b.1)

3. Monthly Time Average Fraction of Annual
. Permissible Discharge Rate (2.4.2.b.2)

4. Monthly Time Average Fraction of Annual
. Discharge Rate Requiring 30 Day Report (2.4.2.c.1)

B. Radio-iodines and Particulates (t 1/2 8 Davs)

1. Fraction of Permissible Discharge Rate (2.4.2.a.2)

2. Monthly Time Average Fraction of Quarterly
Permissible Discharge Rate (2.4.2.b.4)

5. Anount of Iodiné-131 Released from each Reactor
During the Month

Unit 1 ' Ci

Unit 2 Ci
Unit 3 ci

I T = - . S

TV
. .
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SECTION VII

' OPERABILITY OF EQUIPMENT .

7.0 'This sectioﬂiind}u&es flow diaé%aﬁs defining'thé»tregtment,paths.'”

and the coméonenﬁs.pf‘the'radioactive iiquid, gaseous and solia wasté

management sysfemSAAt Indian Point 3. 'These systems are méinféined aﬂd

used pprSu;ntAfobgequirgménpé‘of lOCF§50:36a, to m;gﬁ Tech#ical Specifications

3.11.1.3;‘3.ll.é;4 énd 3.li.3.1. Thé dréWihgs'aré taken-ffoﬁhéhe fiﬁal

Safety Aéalysis Repoft fqr.Indian Point 3 aﬁd froﬁ the plant‘manual;"x
-Figufe 7.1 is a flowvdiagram of the Indian'Péint 3 ;adioactivé'

liquia'wasté disposal system. Eigufe 7.2 is a flow diagram of tﬁ§ Indian

Point 3 gaseous fadioactive waste disposal sysfem. Fiéure 7.1_a1$of

pro&i@es informaﬁion Qﬁ the solid waste hanaliAg system for évapofator

bottoms and baiiing“b% ;o1ids.at7Indian Poin£*3.

. ‘ Figﬁre 7.3 is a des'cripti‘on of the intertie between the AUni;:-v Né.v' 3

steam'génerator}blowdo?n*énd the blowddwn'pUriéicatiéh system yhiéh.is

pﬁtsically installeﬂ.it‘f?e‘indian Pbini lffa:ilit§. Du&ing“pgriédsf6f 

s:égm‘gcﬂe:ator tubevlcakage the blowdown;frdm'the 1céking steam”géﬁeraﬁéf

is diver£ed to the Unit No. 1 system in’otaer to reduce‘rédioéctiye;réleases.

to tbe environment‘fhrough the Blowdown pa#hway. In addition, furﬁher-

redgndance in liquid waste proceséing capébiiity~is proVided 5y'a”1ihe

which allo&s for ﬁgénsfer éf liquid wéste f;om‘£he Indian Point 3 waste:

holdup tank No. 31 shown on drawing 7.1 to the_liquia waste handling .

system of the;lndianvPoint 1 facility.
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Section 8

Sample locations

. Figure 8.1 is a map which shows the location of environmental
sampling points within 2.5 miles of the Indian Point Plant anleigure
8.2 is a map providing thelsame information for points at greater
distances from the plant.

Table 8.1 provides a description of environmental sampling
locations and the sample types collected at each of these locations.
Table 8.2 provides information oﬁ methods of sample collection,
sampling frequency and types of analysis performed.

Table 8.3 provides information on limits of detection for each

type of analysis performed.
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{ Radlologicali Lnvironmental Monitoring - sSampling sStatlor

ns
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Orange County
Putnam
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Bear Mountain
Bridge

27

Hudson

River
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Rockland Westchester
County County
\ 5 miles '
L}
' . Tappan Zee | 6:)
- Bridge

Note: this map shows sampling

stations at distances
greater than 2.5 miles

from Indian Point
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TABLE 8.1 (1 of 4)

INDIAN POINT STATION - LOCATION OF

. SAMPLING STATION POINTS

Sample
Station ,
Points Location/Distance Sample Types
1 Environmental Laboratory, Onsite - SSE Fallout
' Air Particulate
Radioiodine
Direct Gamma
Soil
2 Standard Brands, 0.6 mi - NNE Air Particulate
' Radioiodine
Direct Gamma
Soil
3 Service Building, Onsite - SSE BAir Particulate
Radioiodine
Direct Gamma
Soil
4. Algonguin Gas Line, 0.25 mi - S o Air Particulate
_ Radioiodine
Direct Gamma
Soil
5 U Tower, 1 mio- 855 Riy Particulate
Radioiciirnz
Direct Gamuna
Soil
6 Camp Smith, 2.5 mi - NNE Well Water
Soil
7 Camp Field Reservoir, 3.5 mi - NE Drinking Water
8 New Croton Reservoir, 7 mi - ESE . Drinking Water
9 Inlet pipe into plants - NNE HR* Water
10 Discharge Canal, Onsite - SW HR Water
HR Bottom Sediment
11 Iroquois Lake, Onsite - E ' Surface Lake Water
12 . Trap Rock Lake, 0.75 mi - SSE Surface Lake Water
13 Lake Meahagh, 1 mi - SSE Surface Lake Water

.HR = Hudson River




TABLE 8.1 (2 of 4)

INDIAN POINT STATION - LOCATION OF
SAMPLING STATION POINTS
Sample
Station
Points Location/Distance
14 Water Meter House, Onsite - E
15 Peekskill Bay, 1.5 mi -~ NE
16 A Tompkins Cove, 1.5 mi - WSW
17 Off Verplanck, 1 mi - SSW -
18 Indian Point, Onsite.- SE
19 St. Mary's Cemetery, 0.75 - SSE
20 Montrose Marina, 1.5 mi - S

George's Island, 2.5 mi - SSE

2 Lovett, 1.5 mi - WSW
23 Roscton**, 20 mi - N
24 Eastview, 15 mi - SE
25 Where available near site
26 New York City Agqueduct,

Onsite (tap water)

27 ) Croton Point, 7.5 mi - SSE

28 Lent's Cove, 0.5 mi - NE

*Control Station

Sample Types

Direct Gamma

Shoreline Soil
HR Bottom Sediment

- HR Bottom Sediment

Shoreline Soil
HR Bottom Sediment

Soil

‘Well Water

Soil

Soil

Soil

HR Bottom Sediment

Fallenrt

Air Particuliate
adioicdine

Direci Gauma

Fallout

Fish

Drinking Water

Air Particulate

Radioiodine

Direct Gamma

Fallout

**Bottom Sediment
Direct Gamma



TABLE 8.1 (3 of 4)

INDIAN POINT STATION - LOCATION OF

SAMPLING STATION POINTS

Sample

Station

Points Location/Distance

29 Grassy Point, 3 mi - S

30 Dock, Onsite - W

31 Onsite Pole - S

32 Factory St. SS, 1 mi-- ESE

33 Hamilton St. SS, 3 mi - NNE

34 SE Corner Onsite - SE

35 Bleakley & Broadway, Onsite - E

‘ 01d Dump, 0.5 mi - ENE

NE Corner, Onsite - NE

3¢ Furnacs Dock, 2.5 mi — &7

41 Appropriate locations in
critical wind sections

43 Oregon Road, 3.4 mi - NE

44 Gas Holder Bldg., 1.75 mi - NE

49 Iona Island, 2.5 mi - NNW

50 Magitou Inlet**, 4.5 mi - NNW

‘Control Station

Sample

Types

Air Particulate
Radioiodine

Direct

Fallout

Direct
Soil

Direct

Direct

Direct

Direct

Direct

Direct

Direct

Gamma

Gamma

Gamma

Gamma

Gamma

Gamma

Gamma

Gamma

Gamma

Aixr Farticulate

Radioviocdine

Direct

Fallout

Garmna

Food Products

(leafy

green vege-

tables)

Air Particulate
Radioiodine

Air Particulate
Radioiodine

HR Bottom Sediment

Shoreline Soil

HR Bottom Sediment
Shoreline Soil




'Il!Lple

Station
Points

51
52

53

54

55

TABLE 8.1 (4 of 4)

INDIAN POINT STATION - LOCATION OF

SAMPLING STATIOK

Location/Distance

Windsor Farms, 10 mi - ENE
Shenandoah Farms**, 19.6 mi - NNE

White Beach, 0.9 mi ~ SSW
(East side HR, below Ind. Pt.)

Haverstraw Beach, 4 mi - SSW

Hilltop Hanover Farms, 8.9 mi - ESE

**Control Stations

e ————— e e

Sample Types

Milk
Milk

Shoreline Soil

Shoreline Soil

Milk



Exposure Pathway
and/or Sample

8-8

1. AIRBORNE:

a. Radioiodine
and Particulates

2. DIRECT RADIATION:

RADTOLOGICAL EMVIRONMENTAL MONITORING PROGRAM

Sample Locations**

Locations 1, 2,
23, 27, 29, 38,

Locations 1, 2,
23, 27 through 3

3

43,

-~
)
Is)
I

4

**Sample locations are shown on Figures 8.1 ard #.7.

Sampling and
Collection Frequency

Continuous operation of
sampler with sample col-
lection as required by
dust loading but at
least once per 7 days.

At least once per 31
days. :

Type and Fregquency
of Analysis

Radioiodine canister.
Analyze at least once
per 7 days for I-131.

Particulate sampler.
Analyze for gross
beta radiocactivity

. 24 hours follcwing
filter change. Per-
form gamma isotopic
analysis on each
sample when gross
beta activity is >

10 times the mean of
control sample. Per-
form gamma isotopic
analysis on composite
(by location) sample
at least once per 92
days.

Gamma dose. At least
once per 31 days.



TAELE 8.2 (2 of 4)

RADIOLOGICAL EiHVITOIMENTAL MONITORING PROGRAM

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

3. WATERBORNE:

a. Surface Locations 9, 10 Composite* sample col- Gamma Isotopic
(River) lected over a period analysis of each
of < 31 days. sample by location.

Tritium analysis of
composite*** sample
at least once per

92 days.
z b. Surface Locations 11, 12, 13. Grab sample at least Gamma isotopic
(Lake) once per 31 days. analysis of each

sample by location.
Tritium analysis of
composite****
. : sample at least
' : once per 92 days.

|
\
c. Ground Locations 6, 1€. Grab Sample at least Gamma isotopic

s once per 31 days. : analysis of each
} sample. Tritium

analysis of composite

‘ posite**** sample at
‘ least once per 92 days.
|
|
|

* Composite samples shall be collected by colleciing an aliquot at intervals not exceeding 2 hours.
** Sample locations are shown on Figures 8.1 anc 5.2
*** Composite of aliquots of monthly samples.
**** Composite of monthly grab samples.



—

Exposure Pathway
and/or Sample

d. Fallout
(Rainwater)

e. Drinking

0I-8

f. Bottom Sediment

g. Sediment from
Shoreline

TADLE 8.2 (3 of 4)

RADIOLCGICAL ENTLOMVENTAL MONITORING PROGRAM

Sample Locations**

"

lLocations 1, 23, 24, 27,
29, 38.

Locations 7, &, 26.

Locations 10, 15, 1¢, 17,
22, 28, 49, 50.

Locations 15, 17, 42, 50,
53, 54.

Sampling and
Collection Frequency

Composite* sample col-
lected over a period of
£ 31 days.

Grab sample at least once
per 31 days.

Once each in the spring
and in the summer.

Once each in the spring
and in the summer.

Type and Frequency
of Analysis

Gamma isotopic and
tritium analyses of
each sample.

I-131 analysis of each
sample reqguired if
calculated dose

for water consumption
is > 1 mrem/yr.

and

Gamma isotopic analysis
of each sample. ‘
Tritium analysis of
composite**** sample

at least once per 92
days.

Gamma isotopic analysis
of each sample.

Gamma isétopic analysis
of each sample.

Vs

* Composite samples shall be collected by cellacting an aliquot at intervals not exceeding 2 hours.
** Sample locations are shown on Figures 8.1 and £.2.
***%* Composite of monthly grab samples.
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TARLL 8.2 (4 of 4)

RADIOLOGICAL ENVTHONMENTAL MONITORING PROGRAM

Exposure Pathway
and/or Sample - Sample Locations**

4. INGESTION:

a. Milk Locations 51, 52, 55.
b. Fish and Location 25.
Invertebrates
c. Food Products Location 41.
d. Soil Tocations 1, 2, 3, 4, 5, 6,

18, 19, 20, 21, 31.

**Sample locations are shown on Figures 8.1 and 2.2.

Sampling and
Collection Frequency

When animals are on pasture
at least once per 31 days
or at least once per 15
days when the calculated
dose is greater than 15
mrem/yr.

One sample in season, or
at least once per 184 days
if not seasonal.

At time of harvest, grab
sample of leafy green
vegetables grown within
10 miles of the site.

Grab sample at least once
per 3 years.

Type and Frequency
of Analysis

Gamma isotopic

I-131 analysis
each sample.

Gamma isotopic
ysis on edible
portions.

Gamma isotopic
I-131 analysis
edible portion

Gamma isotopic
analysis.

and
of

anal-

and
on
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MAXIMUM VALUES FOR THE 1.OWER LIMITS OF DETECTION (LLD) 2

TABLE 3.3 (1 of 3)

Airborne Particulate

Ba-La

Watek or Gas Fish Milk Food Products Sediment
Analysis (pCi/1) (pCi/m>) (pCi/kg,wet)  (pCi/1) (pCi/kg,wet) (pCi/kg,dry)
‘gross beta gb 1 x 1072
3y 2000 (1000P)
S4yn 15 130
58, 60y, 15 130
93zr-Nb 15
1317 1 7 x 1077 1 60°
134, 1374 15(10P), 18 1 x 1072 130 15 80 150
140 15 15




TABLE 8.3 (2 of 3)

TABLE NOTATIOK

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

For a particular measurement system (which may include radio-chemical
separation) :

LLD = 4.66s
b

E -V 2,22 - Y * exp(-AAt)
where:

LLD is the lower limit of detection as defined above (as pCi
per unit mass or volume),

Sb is the standard deviation of the background counting rate or
of the counting rate of a blank sample as appropriate (as counts
per minute),

E is the counting efficiency (as counts per transformation),

V is the sample size (in units of mass or volume),

2.22 is the number of transformations per minute per picocurier
Y is the fractional radiocheamical yield {(when applicable),

» is the radiocactive decuy consteni fcr the particular
radionuclide,

At is the elapsed time between sample collection (or end of the
sample collection period) and time of counting.

The value of s, used in the calculation of the LLD for a detection
system shall be based on the actual observed variance of the back-
ground counting rate or of the counting rate of the blank samples

(as appropriate) rather than on an unverified theoretically pre-
dicted variance. In calculating the LLD for a radionuclide determined
by gamma-ray spectrometry, the background shall include the typical
contributions of other radionuclides normally present in the samples
(e.g., potassium-40 in milk samples).




TABLE 8.3 (3 of 3)

TABLE NOTATION

Analyses shall be performed in such a manner that the stated LLDs
will be achieved under routine conditions. Occasionally background
fluctuations, unavoidably small sample sizes, the presence of inter-
ferring nuclides, or other uncontrollable circumstances may render
these LLDs unachievable. 1In such cases, the contributing factors
will be identified and described in the Annual Radiological Environ-
mental Operating Report.

LLD for drinking water.

LLD for leafy vegetables.

8-14

S A AN e TP T e B G L B S e e et RS S IR e LT

g e e e e e e e e e e e



