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In normal operation all three noble gas channels (low, mid-
range, high) are on line and active. ©On a high alarm the
low and mid-range noble gas channels are closed and only the
high range ncble gas channel remains active. The iodine and
particulate channels, however, continue to operate under all
conditions.

No automatic iseolation or contrel functions are performed by
these monitors, Pertinent information on these monitors is
provided in Byron/Braidwood UFSAR Table 11.5-1.

Containment Purge Effluent Monitors

Monitors I1RE-PROC1 (Unit 1) and ZRE-PROO1 (Dnit 2)
continuously monitor the effluent from the Unit 1 and Unit 2
containments, respectively. When airborne radioactivity in
the containment purge effluent stream exceeds a specified
level, station personnel will follow established procedures
to terminate the release by manually activating the
containment purge valves. Additionally, the auxiliary
building vent effluent monitors provide an independent,
redundant means of monitoring the contaimnment purge
effluent.

Ne automatic iscolation or contrel functions are performed by
these monitors.

Pertinent .nformation on these monitors is provided in
Byron/Braidwood UFSAR Table 11.5-1.

Area Radiatiom Monitors 1(2) RE-ARO011 and 1(2) RE-ARO012
monitor the containment atmosphere. On high alarm during a
containment purge, these monitors will automatically
terminate the purge.

Waste Gas Decay Tank Monitors

Monitors ORE-PROCZA/B continuougly monitor the noble gas
activity released from the gas decay tanks.

On high alarm, the monitors automatically initiate closure
of the valve 0GW014 thus terminating the release.

Pertinent information on these monitors and associated
control devices is provided in Byron/Braidwood UFSAR Table
11.5%-1.

Gland Steam and Condenser Ailr Ejector Monitors

Monitors 1RE-PROZ7 and ZRE-PROZ7 continuously monitor the
condenser air ejector gas from Units 1 and 2, respectively.
On high alarm 142)RE-PR0O27 initiates startup of the offgas
treatment system.
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Pertinent information on these monitors is provided in
Byron/Braidwood UFSAR Table 11.5-1.

Radwaste Bullding Ventilation Monitor

Monitor ORE-PR0O26 continuously monitors radioactivity in the
radwaste building ventilation system. No contyrol device is
initiated by this channel.

Pertinent information on this monitor is provided in
Byron/Braidwood UFSAR Table 11.%5-1.

Componeént Ceoling Water Monitor

Monitors ORE-~-PRO0S (common), 1RE-PRO0OS (Unit 1), and 2RE-
PROOS (Unit 2) continuously monitor the component cooling
water heat exchanger outlets. On high alarm ORE-PROOS
initiates closure ©f both component cooling water surge tank
(CCWST) vents, 1RE-PR0O09 initiates closure of the tnit 1
CCWST vent, and 2ZRE-PR0O0S initiates closure of the Unit 2
COWET wvent.

Pertinent information on this monitor is provided in
Byron/Braidwood UFSAR Jable 11.5%-1,

Miscel neous Ventilation Monitors

Monitor ORE~FROO3 continucusly monitors radicactivity in the
ventilation exhaust from the laboratoyy fume hoods. No
control device is initiated by this channel.

Pertinent information on this moniter and associated devices
is provided in Byron/Braidwood UFSAR Table 11.5-1.

Alarm and Trip Setpoints
Setpoint Calculations
Auxiliary Building Vent Effluent Monitors

The setpeints for the low range noble gas channel are
conservatively established at 5% of the maximum permissible
station releasge rate for the high alarm and 1/2% of the
marimum release rate for the alert alarm.

The setpoints for the high range noble gas channel are
conservatively established at 50% of the maximum permissgible
rtaticn yelease rate for the high alarm and 25% of the
maximum release rate for the alert azlarm.
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1.2 Containment Purge Effluent Monitors

The setpoints are established at 1.50 times the analyzed
containment noble gas activity during purge, plus the
background reading of the monitcor prior to purge.

10.1.3.1.3 Waste Gas Decay Tank Effluent Monitors

The setpoints are established at 1.50 times the analyzed ’
waste gas tank activity during release.

10.1.3.1.4 Component Cooling Water Monitors

The setpoint is based on the radionuclide mix in Table 10-1.
The total calculated detector response is divided by 2 to
obtain the final setpoint. (See secticon 10.2.3.5 for the
conversion factor).

10.1.3.2 Release Limits
Alarm and trip setpoints of gaseocus effluent monitors are
established to ensure that the release rate limits of RETS l
are not exceeded. The release limits are found by solving

Egquaticns 10-1 and 10-Z for the total allowed release rate
of vent releases, Q...

. (1.11)0,, ¥ (V£,) € 500 mrem/yr (10-1)

Q.. X (£ IT(X/0), exp(-&,R/3600u,) "

(10-2)
« 1.11V,i}) < 3000 mrem/yr

The summations are over noble gag radionuclides i. |

ol Fractional Radionuclide Composition

The release rate of noble gas radionuclide i divided by
the total release rate of all noble gas radionuclides.

Q.. Total Allowed Release Rate, [uCi/sec)
Vent Release

The total allowed release rate of all noble gas
radionuclides released as vent releases,

exp (-AR/36000,) is set equal to 1.0 for
setpoint calculations.

10-4

N I IS E e e e v— e ade - L o B - E Ny e BT Ll



10.

10.]

§80.]

w

e

L5

BRAIDWOOD Revision 1.0
January 1954

The remaining parameters in Equation 10-1 have the same
definitions as in Equation A-8 of Appendix A. The remaining
parameters in Eguation 10-2 have the same definition as in
Equation A~9 of Appendix 2.

Equation 10-1 is based on Equation A-8 of Appendix A and the
RETS restriction on whole body dose rate (500 mrem/yr) due
to noble gases released in gaseous effluents (see Section
A.1.3.1 of Appendix A). Eguation 10-2 is based on Equation
A-9 of Appendix A and the RETS restriction on skin dose rate
(3000 mrem/yr) due to noble gases released in gaseocus
effluents (see Section A.1.3.2 of Appendix A).

£ince the eclution to Egquation 10-2 is more conservative
than the sclution to Eguation 10-1, the wvalue of Eguation
10-2 (3.08 x 10®* pCi/ssec) is used as the limiting noble gas
relsase rate. During eveolutions involving releases from the
containment or waste gas decay tanks, the release rate from
each release path is procedurally limited te 1 x 10* uci/sec
{less than 1/3 the maximum permissible station release
rate) .

Calibration methods and surveillance frequency for the
monitors will be conducted as specified in the RETS.

Release Mixture

In the determination of alarm and trip setpoints, the
radicactivity mixture in exhaust air is assumed to have the
radionuclide composition of Table 10-1.

Conversion Factors

The response curves used to determine the monitor count
ratee are based on the sensitivity to Xe-133 for
conservatism.

HVAC Flow Rates

The plant vent stack flow rates are cbtained from 1/2 PRZBJ.
However, if the readout indicates *"0* flow, the following
minlmum rated fan flow values are currently used:

10* ceo/sec

Unit 1 - X
X 10° cec/sec

6€.15
Unit 2 - 4.5%%

Alljocation of Effiuents from Common Release Points

Radioactive gasecus effluents released from the auxiliary
building, miscellaneous ventilation systems and the gas
decay tanks are comprised of contributions from both units.
Consequently, allocation is made evenly between units.

10-5
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Dose Frojections for Batch Releases

Dose projections are not made prior to release. Doses are
calculated after purging the containment or venting the
waste gas decay tanks. Per procedure, representative
samples are obtained and analyzed, and the doses calculated
on a monthly basis to verify compliance with 10CFRS50.

LIQUID RELEASES
System Description

A simplified liguid effluent flow diagram is provided in
Figure 10-3. A simplified liguid waste processing diagram
is provided in Figure 10-2.

The licuid radwaste treatment system is designed and
installed to reduce radicactive liquid effluents by
collecting the ligquids, providing for retention cor holdup,
and providing for treatment by demineralizer or a
concentrator for the purpose of reducing the total
radicactivity prior to release to the envirconment. The
system is descriped in Section 11.2.2 of the Byron/Braidwood
Updated Final Safety Analysis Report.

Release Tanks

There are two radwaste release tanks (OWX01T - 33,100 gallon
capacity, and OWX26T - 33750 gallon capacity) which receive
ligquid waste before discharge to the Kankakee river.
Radiation Monitors

Liguid Radwaste Effluent Monitors

Monitor ORE-PR0O0]1 is used to monitor all releases from the
release tanks, On high alarm, the monitor automatically
initiates closure of valves OWK-253 and OWX-896 to terminate

the release.

Pertinent information on the monitor and assocliated control
devices is provided in Byron/Braidwood UFSAR Table 11.5-2.

Station Blowdown Monitor
Monitor ORE-PRO10 continuocusly menitors the circulating
water blowdown., Ne contyol device is initiated by this

channel .

Pertinent information on this moniter is provided in
Byron/Braidwood UFSAR Table 11.5-2.
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Reactor Containment Fan Cooler (RCFC) and Essential Service
Water (ESSW) Outlet Line Monitors

Moniters 1RE-FPROZ2, 2RE-PR(O02, 1RE-PRO0O3, and ZRE-PR003
continuously monitor the RCFC and ESSW outlet lines.

No control device 1s initiated by these channels.

Pertinent information on these monitors is provided in
Byron/Braidwood UFSAR Table 11.5%-2.

Alarm and Trip Setpoints

Setpoint Calzculations

Alarm and trip setpoints of ligquid effluent monitors at the
principal release points are established to ensure that the
limits of RETS and l10CFRZ0 are not exceeded in the
unrestyricted area.

Liguid Radwaste Effluent Monitor

During release the setpeint is established at 1.% times the
analyzed tank activity plus the background reading.

Station Blowdown Monitor

The monitor setpoint is found by solving equation 10-3.
pec™+fi.25 x o x(rL, / (r~ + £L)) (10-3)

P Release Setpoint [RCi/ml )

1.2% Factor to account for minor fluctuations
in count rate.

C™ Concentration of activity in the haci/me )
circulating water blowdown at the time
of discharge. (*Background reading®)
C"  Analyzed activity in the release tank [(pCi/ml )
F&* firculating Water Blowdown Rate {gpm]

10-7
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; 10.2.3.4 Release Mixture .

For monitors ORE-PRO01 and ORE-PRO10.the release mixture
used for the setpoint determination is the radionuclide mix
identified in the grab sample isotopic analysis or the mix
in Table 10-2.

For monitors 1RE~PR001, 1RE-PR002, 2Z2RE-PR0O01, and 2RE-PR0O02,

the release mixture is the radionuclides which are listed in

Table 10-2. Each nuclide in the mix is at a concentration

which is 10% of the RETS value given in Appendix B, Table 2,

Column 2 to 10CFR20.1001 - 20.2402. ’

i

iB.2.3.5 Conversion Factors

The readouts for the liguid effluent monitors are in uCi/mif.
The cpm to uCi/ml conversion is based on the detector
sensitivity to Cs-137.

I . ey W B P i - VIRl G- =T TR ST e & 3 2y U8 e &N ST -

10.2.3.:86 Ligquid Dilution Flow Rates

Dilution flow rates are obtained from circulating water
blowdown transmitter loop OFT-CWD32.

10.2.4 Allocation of Effluents from Common Release Points

Radioastive liguid effluents released from either release
tank (OWX01T or OWX26T) are comprised of contributions from
both units. Under normal cperating conditions, it is
difficult to apportion the radicactivity between the units.
Conseguently, allccation is made evenly between units.

10.2.% Projected Concentrations for Releases
After determining F_, from Equation 10-4, RETS compliance is l
verified using Equations 10-% and 10-6, ]
Cf o COTEL (Pl ¢ Fa ] {10-%)
| Y ( ct/rosDwC, ) £ 0.5 (10-6) l :

The summation is over radicnuclides 1i.

&y Concentration of Radionuclide i {uci/ml ]
in the Unrestricted Area

The calculated concentration of
radionuclide i in the unrestricted areéa
as determined by Eguation 10-5,

R — B endalg 5 L . ] i W= L RN = u L B = Bl BN R BN B DR MRt
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Table 10-2

Assumed Composition of the Braidwood Station Liguid Effluent

Isotope cConcentration Isotope Concentration
(uCi/ml) (UCi/ml)

Ru-103 8.00E - 06 Mn-54 1.00E - £5
Ag-110m 3.00E ~ 06 Fe-59 5.00E -~ 06
Te-127 2.00E - 05 Co~-5@ 9.00E ~ 06
Te~129m 2.00E - 06 Co-60 3.00E -~ 06
Te-121m 4.00E ~ 06 Rb-86 2.00E - 06
Te-132 2.00E -~ 06 2r-95 6.00E - 06
I-130 3.00E ~ Q7 Nb-95 1.00E -~ 05
1«131 3.00E - 08 Moc-99 4.00E - 06

Sk 51 8.00E - 07

=133 1.00E - 07

I-135 4.00E ~ 07

Ce-134 S.00E = 07

Ce-13¢€ 9.00E -~ 08

Cs~-137 2.00E - 06

e-144 1.00E - 0€

| Rp=2329 1.00p = DFf I
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Table 11-1 (Continued)

Radiological Environmental Monitoring Program I
Exposure Pal hway Sampling « Type and Freguency
au,i OL ’Im“ls, 13 1 i 3 |2I I“”! Lon ¥ N alveils
2. LRizect Radiation a3 ianer Bing” tuarterly Gamma dose quarterly

BD-101-1, G.6 mi 1 (1.0 km A) ]
BD-101-2, 0.6 mi H (1.0 km A) i
BD-101-3, 0.5 mi M (0.8 km A} I
BD-101-4, 0.5 mi N (0.8 km A) |
BD-102-1, 1.2 mi NHE (1.9 kim B) !
BD-102-2, 1.1 mi HNE {1.8 km B)

BD-103-1, 1.0 mi NE (1.6 km €) }
BO-103-2, 1.9 mi ME (1.6 km ) i
Bp-104 -1, 0.7 mi ENE (1.1 km C) |
BD-104-2, 0.7 mi ENE (1.1 km D) !
BD-10%-1, 1.5 mi B {2.4 km E)

BD-105-2, 1.5 mi E (2.4 km E) !
BD-106-1, 1.7 mi ESE (2.7 km F

BD-106-2, 1.7 mi BSE (2.7 km F} !
BD-107-1, 2.0 mi BE (3.2 kv &) )
BD-107-2, 2.0 mi SE (3.2 km G} \
BD-308-1, 2.0 mi SSE (2.2 kin H) |
BD-108-2, 2.0 mi SSE (3.2 km M) i
BD-109-1, 2.5 mi S (4.0 km J) |
BD-109-2, 2.5 mi 8 (4.0 km J)

BD-110-1, 1.8 mi S&W (2.9 km ¥) ]
BD-110-2, 1.8 mi SSW (2.9 km K) ",
BD-111a-1, 1.4 mi SW (2.2 km L} :
BD-111a~2, 1.4 mi SV (2.2 km L) '
BD-111b-1, 1.1 mi SwW (1.8 km L) i
BD-111b-2, 1.1 mi SW (1.8 km L) :
BD-112-1, 0.7 mi WSW (1.1 kn M)

BD-112-2, 3.7 mi WEW (1.1 Xm M) i

11~3
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Reporting Levelsg for Radilcactivity Concentraticnsg in Environmental Samples
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Detection Capabilities for Environmental Sample Analysis
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Table 11-3 (Continued)
Detection Capabilities for Environmental Sample Analysis

General Notes:

5 This list does not mean that only these nuclides are to be
considered. Other peaks that are identifiable, together with those
of the above nuclides, shall alsoc be analyzed and reported in the
Annual Radiological Environmental Operating Report.

25 Required detection capabilities for thermoluminescent dosimeters
used for environmental measurements are given in Regulatory Guide
4.13.

Footnotes:

The LLD 1s defined, for purposes of these specifications, as the
smallest concentration of radiocactive material in a sample that
will yield a net count, above system background, that will be
detected with 95% probability with only S% probability of falsely
concluding that a blank observation representes a real signal.

For a particular measurement system (which may inciude
radicochemical separation)

E V 2,22 - Y ' exp {(-Aat)

LLD The a prioxd lower limit of detection (picocuries per unit
mase orx volume).

8, The standard deviation of the background counting rate or of
the counting rate of a blank sample as appropriate (counts
per minute).

E The counting efficiency (counte per disintegration).

v The sample size f{units of mass or volume).

2.22 The number of disintegrations per minute per picocurie.

4 The fractional radiochemical yield, when applicable.

A The radicactive decay constant for the particular
radionuclide {sec ).
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Table 11-3 (Continued)

Detection Capabilities for Environmental Sample Analysis

ed time between sample collection or end of the
lection period and time of counting (sec).

ez of E, V, ¥, and at should be used in the

recognigzed that the LLD is defined as an 3
re the fact) limit repres g capability
of a measurement system and not as an g peosteriord (after
the fact) limit fox urement .. Analyses
hat the stated LLDs
ions. Occasionally
small sample sizes, the
‘ other uncontrollable
e LLDs unachievable. In such
actors shall be identified and

1 1

Environmental Operating

If no drinking water pathway exists, a valuve of 3000 pCi/L
may be used

D for drinking water samples. If no drinking watex
pathway exists, an LLD of 60 pCi/L may be used.
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REEINIZTIONS

Action shall be that which prescribes remedial measures
regquired under designated co 'itions.

i 9 ) i ‘ shall be the injection of
a simulated signal intc the channel as close to the sensor
as practicable to verify OPERABILITY cof alarm, interlock
and/or trip functions. The ANALOG CHANNEL OPERATIONAL TEST
shall include adjustmente, as necessary, of the alarm
interlock and/or Trip Setpoints such that the Setpeoints are
within the recquired range and accuracy.

Chapnnel Calibratiocn shall be the adjustment, as necessary,
of the channel such that it responds within the required
range and accuracy to known values of input. The CHANNEL
CALIBRATION shall encompass the entire c¢hannel including the
sensors and alarm, interlock and/or trip functions and may
be performed by any series of segquential, overlapping, or
total channel steps such that the entire channel is
calibrated.

Chapnel Theck shall be the qualitative assessment of channel
behavior during operation by observation. This
determination shall include, where possible, comparison of
tne channel indication and/or status with other indications
and/or status derived from independent instrument channels
measuring the same parameter.

Ligital Chapnel Operational Test shall consist of exercising

the digital computer hardware using data base manipulation
and injecting simulated process data to verify CPERABILITY
of alarm and/or trip functions,

Dose Eqguivalent I-131 shall be that connection of I1-131
(microCurie/gram) which alone would produce the same thyroid
dose as the guantity and isotopic mixture of I-131, I-132,
I-133, 1I-134, and I-135 actually present. The thyroid dose
conversion factors used for this calculation shall be those
listed in Table 111 of TID-14844, *“Calculation of Distance
Factors for Powsr and Test Reactor Sites”.

Member(s) of the Public means an individual in a c¢ontrolled
area or unrestricted area. However, an individual is not
a member of the public during any period in which the
individual receives occupaticnal dose.
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Operable/Operabilily a system, subsystem, train, component
or device shall be OPERABLE or have OPERABILITY when it is
capable of performing its specified function(s), and when
all necessary attendant instrumentation, controls,
electrical power, cooling or seal water, lubrication or
other auxiliary equipment that are reguired for tl.s system,
subsystem, ¢train, component, or device to perform its
function(s) are also capable of performing their related
support function(s).

Querational Mode (i.e. Mode) shall correspond to any one
inclusive combination of core reactivity condition, power
level, and average reactor ceolant temperature specified in
Table 1.2 of the Technical Specifications.

Preocess Contrel Program (PCP) shall contain the current
formulas, sampling, analyses, tests, and determinations to
be made to ensure that processing and packaging of solid
radicactive wastes based on demonstrated processing of
actual or simulated wet solid wastes will be accomplished
in such a way as to assure compliance with 10 CFR Parts 20,
61, 71 and State regulations, burial ground reguirements,
and other regquiremencs governing the disposal of radicactive
wastes.

Burge/Purging shall be any controlled process of discharging
air or gas from a confinement to maintain temperature,
pressure, humidicy, concentration or other operating
condition, in such a manner that replacement air or gas is
required to purify the confinement.

Bated Thexrmal Powelr shall be a total core heat transfer rate

to the reactor cooclant of 3411 Mwt.

Site Boupndary shall be that line bevcnd which the land is
neither owned, nor leased, nor otherwise controlled by the
licensee.

Selidificaticn shall be the conversion of wet wastes into
a form that meets shipping and burial ground regquirements.

Souxce Check shall be the qualitative assessment of channel
response when the channel sensor is exposed to a source of
increased radioactivity.

Ihermal Power shall be the total core heat transfer rate to
the reactor coolant.

Unrestricted Ares means an area, access to which is neither
limited nor controlled by the licensee,
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T 12.2 ANSTRUMENTATION "I'
- B e B | Radicactive Liquid Effluent Monitoring Instrumentation

12.2.1 .4 The radicactive liquid effluent monitering instrumentation
channels shown in Table 12.2-1 ghall be OPERABLE with their

Alarm/Trip Setpoints set to ensure that the limits of )

12.3.1.A are not exceeded. The Alarm/Trip Setpoints of ]

these channels shall be determined and adjusted in !

accordance with the methodology and parameters in the ODCM, 1

|

applicablility: At all times
ar":lgn ;

de With a radioactive ligquid effluent monitoring j
‘ instrumentation channel Alarm/Trip Setpoint less ;
conservative than regquired by the above !

specification, immediately suspend the release of
radicactive liquid effluents monitored by the
affected channel, or declare the channel incperable.

With less than the minimum number of radicactive g
ligquid effluent monitoring instrumentation channels !
OPERABRLE, take the ACTION shown in Table 12.2-1. -
Restore the incoperable instrumentaticn to COPERABLE '
gtatus within the time specified in the ACTION, or 1
explain in the next Radicactive Effluent Release 4
Report pursuant to Section 12.6 why this 1
inoperability was not corrected within the time :
specified.

12.2.1.B Each radicactive liquid effluent moniiloring instrumentation
channel shall be demonstrated OPERABLE by performance of |

the CHANNEL CHECK, SOURCE CHECK, CHANNEL CALIBRATION and j

DIGITAL and ANALOG CHANNEL OPERATIONAL TEST at the a
frequencies shown in Table 12.2-2. }

,

12.2.3 € The radicactive liquid effluent instrumentation is provided
te monitor and conttrol, as applicable, the releases of
radicactive materials in liquid effluents during actual or
potential releases of liguid effluents. The Alarm/Trip
Setpointe for these instruments shall be calculated and
adjusted in accordance with the methodelogy and parameters
in the ODCM tc ensure that the alarm/trip will occur prior
to exceeding the limits of RETS. The OPERABILITY and use
of this instrumentation is consistent with the reguirements
of General Design Criteria 60, 63, and 64 of Appendix A to
10 CFR Part S0.
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RARICECTIVE LIOUID EFFLUENT MONITORING INSTRUMENTATION

MINIMUM
CHANNELS
OPERABRLE ACTION

Radicactivity Monitors Providing Alarm and

Automatic Terminaticn of Release
a. Liguid Radwaste Effluent Line {(ORE~PROD1 1 31

34

s
‘e
a
'
b=

e

-
b &
n
ey
2
o

-
+

ndensate Polisher Sump Discharge (ORE-PR041) 1 34

Radivactivity Monitors Providing Alarm But Not
Providing Automati Termination f Release
i E ent liail eIvice watery
T3 4 4
] |
a RCFC 1A and 1C Outlet (1RE-PROD2) 1 2
b} RCF 1B and 1D Outlet IRE~-PROD3 1 32
1y + S
a RCPC 22 and 2C Outlet (ZRE-PR0O02) 1 32

X RCFC 2P and 2D Outlet (ZRE-PRO03) 1 32

< tation [ wdown Line RE~-PRO1D | 34
Flow Rate Measurement Devices
a. Liguid Radwaste Effluent Line (Loc 01) 1 33
b Liguid Radwaste Effluent Low Flow Line
Lot ‘; WX ¢ [ 1 23
tation Blowdown Line (Loop-CWO032) 1 33



ACTION

ACTICN 3

ACTION

ACTION

31

"
N

33
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ACTI0N STATEMENIS

With the number of channels OPERABLE less than required by
t' = Minimum Channels OPERABLE requirement, effluent releases
via this pathway may continue for up to 14 days provided
that prior to initiating a release:

a. At 1least two independent samples are analyzed in
accordance with Section 12.3 and

. At least two technically gualified members of the
facility staff independently verify the release rate
calculations and discharge line valving.

Dtherwise, suspend release of radiocactive effluents via this
pathway .

With the number of channels OPERAEBLE less than required by
the Minimum Channels OPERAEBLE requirement, effluent releases
via this pathway may continue for up to 30 days provided
that, at least once per 12 hours, grab samples are collected
and analyzed for radiocactivity at a lower limit of detection
as specified in Table 12.3-1.

with the number of channels OPERAELE less than reguired by
the Minimum Channels OPERABLE requirement, effluent releases
via this pathway may continue for up te 30 days provided the
flow rate is estimated at least ornce per 4 hours during
actual releases. Pump performance curves generated in place
may be used to cstimate flow.

Wwith the number of channels OPERABLE less than reguired by
the Minimum Channels CPERABLE reqgquiremnent, effluent releases
via this pathway may continue for up to 30 days provided
grab samples are analyzed for radicactivity at a lower limit
of detection as specified in Table 12.3-1:

a. At least once per 12 hours when the specific activity
of the secondary coolant is greater than 0.01
microtCurie/gram DOSE EQUIVALENT I-131, or

b. At least once per 24 hours when the specific activity
of the secondary coolant is less than or eqgqual to 0.07
microCurie/gram DOSE EQUIVALENT I-131.

=,
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1 8

#The specified 18 month interval may be extended to 32 months for cycle
1 only.

The DIGITAL CHANNEL OPERATIONAL TEST shall also demonstrate that
automatic iscolation cof this pathway and contrel room alarm
annunciation occur 1f any of the following conditions exists:

a, Instrument indicates measured levels above the Alarm/Trip
Setpoint,
oY

D. Circuit failure (monitor loss of communications = alarm

only, detector loss of counts, or moniteor loss of powerj, or

. Detectoy check source test failure, or
i Detector channel out-of-service, or
e. Monitor less of sample flow. This is only applicable for

ORE-PRO01 and ORE-PRO0S. Monitor ORE-PRO4]1 will not trip on
losg of sample flow.

The DIGITAL CHANNEL OPERATIONAL TEST shall also demonstrate that
control reom alarm amnpunciation occurs if any of the following
conditions exists:

a . Instrument indicates measured levels above the Alarm
Setpeint, or

b Circuit failure (monitor loss of communications - alarm
onl

i
nly, detector loss of counts, or monitor loss of power), or

2]

Detector check source test failure, or
d. Detector channel cut-of-service, or
e Monitor loss of sample flow.

The initial CHANNEL CALIBRATION shall be performed using onhe or
more of the reference standards certified by the National
Institute of Standards and Technology (NIST) or using standards
that have been obtained from suppliers that participate in
measurement assurance activities with NIST. These standards shall
permit calibrating the system over its intended range of energy
and measurement range. For subsegquent CHANNEL CALIBRATION,
sources that have been related to the initial calibration shall be
used.

CHANNEL CHECE shall consist of verifying indication of flow during
periocdes of release. CHANNEL CHECK shall be made at least once per
24 hours on days on which continucus, periodic, or batch releases
are madce.

12-9
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12.2.2.A The radicactive gaseous effluent monitoring instrumentation
channels shown in Table 12.2-3 shall be OPERABLE with their
Alarm/Trip Setpoints set to ensure that the limits of
Section 12.4 are not exceeded. The Alarm/Trip Setpoints of
these channels shall be determined and adjusted in
accordance with the methodology and parameters in the ODCM.

Applicability: As shown in Table 12.2-3
aAsrion:

i With a radicactive gaseous effluent monitoring
instrumentation channel Alarm/Trip Setpoint less
conservative than required by the above section,
inmediately suspend the release of radicactive gaseous
effluents monitored by the affected channel, or declare
the channel inoperable.

2. With less than the minimum number of radicactive
gaseocus effluent monitoring instrumentation channels
OPERABLE, take the ACTION shown in Table 12.2-3.
Restore the inoperable instrumentation to OPERAEBLE
status within the time specified in the ACTION, or
explain in the next Semiannual Radicactive Effluent
Release Report pursuant to Section 12.6 why this
inoperability was not corrected within the time
specified.

Survelllance Reqgquirements

12.2.2.B Each radiocactive gaseous effluent monitoring instrumentation
channel shall be demonstrated OPERABLE by performance c¢f the
CHANNEL CHECK, SOURCE CHECK, CHANNEL CALIBRATION and DIGITAL
and CHANNEL OPERATIONAL TEST at the frequencies shown in
Table 12.2-4.

-
&
L
[
{

P & The radicactive gaseous effluent instrumentation is provided
to monitor and contrel, as applicable, the releases of
radicactive materials in gaseous effluents during actual or
petential releases of gasecus effluents. The Alarm/Trip
Setpoints for these instruments shall be calculated and
adjusted in accordance with the methodology and parameters
in the ODCM to ensure that the alarm/trip will occur prior
to excesding the limits of RETSE. The CPERABILITY and use of
this instrumentation is consistent with the requirsments of
General Degign Criteria 60, 63, and 64 of Appendix A to 10
CFR Part 50. The sensitivity of any noble gas activity
monitor used to show compliance with the gaseous effluent
release requirements of Section 12.4 shall be such that
concentrations as low asg 1Ixl0 " uCi/cc are measurable.

12-10
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ZABLE J12.2-2 [(Coptinued)
IAELE NOTATIONS

With the number of channels OPERABLE less than reguired
by the Minimum Channels OPERABLE reguirement, the
contents of the tank{s) may be released to the
environment for up to 14 days provided that prior to
initiating the release:

a. At least two independent samples of the tank's
contents are analyzed, and

k., At least two technically qualified members of the
facility staff independently verify the release rate
calculationes and discharge valve lineup.

Otherwise, suspend release of radicactive effluents via
this pathway.

With the number of channels OPERARBLE less than required
by the Minimum Channels OPERABLE regquirement, effluent
releases via this pathway may continue for up to 30 days
provided the flow rate ies estimated at least once per 4
hours.

With the number of chamnnels OPERABLE less than required
by the Minimum Channels OPERAELE requirement, immediately
suspend PURGING of radiocactive effluents via this
pathway .

Not used.

With the number of channels OPERABLE less than regquired
by the Minimum Chamnels CPERABLE requirement, effluent
releases via this pathway may continue for up to 30 days
provided grab samples are taken at least once per 12
hours and these samples are analyzed for radicactivity
within 24 hours.

With the number of channels OPERABLE less than required
by the Minimum Channels OPERABLE requirement, effluent
releases via the affected pathway may continue for up to
30 days provided samples are continuously collected with
auxiliary sampling equipment as required in Table 12.4-1.

With the number of channels OPERARBLE less than required
by the Minimum Channels OPERABLE requirement, effluent
releases via this pathway may continue for up te 30 days
provided that, at least once per 12 hours, liquid grab
samples are collected and analyzed for radiocactivity at a
loway limit of detection as specified in Table 12.3-1.
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TARLE 12.2-4 (cC 3)
ZAZLE NOTATIQUS

At all times.

##The specified 18 month interval may be extended to 32 months for
cycle 1 only.

(1)

(2)

The DIGITAL CHANNEL OPERATIONAL TEST shall alsc demonstrate that
automatic isclation of this pathway and controcl roem alarm
amnunciation occur if any of the folluwing conditions exists:

a. Instrument indicates measured levels above the Alarm/Trip
Serpoint,
or

5. Circuit failure {(monitor loss of communications - alarm

only. detector loss of counts, or monitor loss of power), ox

e Detector check source test failure, oy
d. Detector channel out-of-service, or
2. Monitor loss of sanple flow., Monitoring ORE-PRO022A and 2B

will not trip on loss of sample flow. This is only
applicable for functional unit 6§, ORE-TR009 and RE-009.

The DIGITAL CHANNEL OPERATIONAL TEST shall also demonstrate that
control room alarm annunciation occurs if any of the following
conditions exists:

a. Instrumernt indicates measured levels above the Alarm
Setpoint, or

b. Circuit failure (monitor loss of communications -~ alarm
only, derector loss of counts, or monitor loss of power), or

-4 Detertcy check source test failure, cor

d. Detectrr channel out-of-service, or

&, Monitor loss of sample flow.

The initial CHANNEL CALIBRATION shall be performed using one or
more of the reference standards certified by the Natiocnal
Institute of Standards and Technology (NIST) or using standards
that have been cobtained from suppliers that participate in
measurement assurance activities with NIST. These standards shall
permit calibrating the system over its intended range of energy
and measurement range. For subsequent CHANNEL CALIBRATION,
sources that have been related to the initial calibration shall be
used,

s
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12.3 LIQUID EFFLUENTS
12.3.1 Soucentration
]
Querapllicy Requireliells |

B . T 1 The concentration of radioactive material released in
liguid effluents to UNRESTRICTED AREAS (see Braidwood
Station ODCM Annex, Appendix F, Figure F-1) shall be |
limited to 10 times the concentration values in ]
. Appendix B, Table 2, Column 2 to 10 CFR 20.1001- ' :
20.2402, for radionuclides other than dissolved or :
entrained noble gases. For dissclved or entrained !
noble gases, the concentration shall be limited to
2x10"* microCurie/ml total activity. |

applicabllity: At all times
Actlon:

R With the concentration of radicactive material -
released in licquid effluents to UNRESTRICTED |
AREAS exceeding the above limits, immediately |
restore the concentration to within the above i
limits. ]

e {Yarics 3 . Lo

12.3.1.1.B Radicactive liquid wastes shall be sampled and analyzed
according to the sampling and analysis program of Table
12.3=1.

12.3.1.2.F The results of the radicactivity analysis shall be used
in accordance with the methodology and parameters in
the ODCM to assure that the concentrations at the point
of release are maintained within the limits of
= B . P 0 G

12 F.1C This section is provided to ensure that the

concentration of radicactive materials released in

licquid waste effluents to UNRESTRICTED AREAS wWiili e

less than 10 times the c¢oncentration values in
' Appendix B, Table 2, Column 2 to 10 CFR 20.1001-
20.2402. This limitation provides additional assarance
that the levels of radicactive materiales in bodies of
water in UNRESTRICTED AREAS will result in exposures
within: (1) the Section II.A design objectives of
aAnpendax I, 10 CFR Part 50, to a MEMBER OF THE PUBLIC,
and (2) the limits of 10 CFR Part 20.1301.
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10U1D 1 £ {(Continued)

This section applies to the release of radicactive
materials in liguid effluents from all units at the
site.

The required detection capabilities for radiocactive
materials in liquid waste samples are tabulated in
terms of the lower limits of detection (LLDs).
Detalled discussion of the LLD, and other detection
limits can be found in HASL Procedures Manual, HASL-300
(revised annually), Currie, L.A., "Limits for
Qualitative Detection and Quantitative Determination -
Application to Radiochemistry.,™ Anal. Chem. 40, 586-!13
{19€8), and Hartwell, J.K., "Detection Limits fox
Radicanalytical Counting Technigues, ' Atlantic
Richfield Hanford Company Report ARH-SA-215 {(June

1975) .
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LIQUID RELEASE

SAMPLING

MINIMUM ANALYSIS

TYPE OF ACTIVITY

ANALYSTE

LOWER LIMIT
OF DETECTION
LL“) (3

TYPE FREQUENCY FREQUENCY (uCi/ml)
1. Batch Releass B P Principal Gamma 5x10°
Tanks (2) Each Batch Each Batch Emitters(3)
1-131 1x10"
P M Dissoclved and 110"
me Batch/M Entrained Gases
{Gamma Emitters)
F M H-3 1x107®
Each Batch Composite (4)
Gross Alpha 1x10°
P C Sr~-R9 . 81 20 Bx10™*
Each Batch Composite (4)
Fe-55 1x107°
i ont i nuou: Cont i nuous W Principal Gamma 5x10°°
Relsases (° Composite' Emitters{3)
13131 1x10"*
M M Dissclved and 1x10°®
a, Clroudating Grab Sample Entrained Gases
watel {Gamma Emitters)
Bl owdown
ontinuous (6) M H-3 i1x10*®
Composite (6)
;. Waste Water
I'raeatment " P
ot e Gross Alpha 1x10
Discharge to
irculating
wWaten
Discharos
o s Cont inuous {6) O Sr-89, Sr-90 Exia®

Condensat ¢
Polisher Sump

Discharge

I%x107*
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SAMP

FREQ!

1

1HG

Y

MINIMUM

ANALYSIE

FREQUENCY

LOWER LIMIT OF

Hone

wWi7
Norie

TYPE OF ACTIVITY DETECTION
ANALYSIS (LLD) "' {pCi/ml)

Principal Gamma Ex10°

Emitters (3)

1-131 ix1o*

Dissolved and 1x10""

Entrained Cages

(Camma Emitters)

H~3 1x107*

PFrincipal Gamma Bx1i

Emitters(8)

Dissolved and I%x10™

Entrained Gases

(Camrnes

Emitters) (8)

I-131 1x10™
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W' = - . o
TABLE NOTATIONS

The principal gamma emitters for which the LLD specification
applies include the following radionuclides: Mn-54, Fe-%59, Co-58,
Co-60, Zn-65, Mo-9%%, Cs-134, Cg-137, Ce-141, and Ce-144. This
list does not mean that only these nuclides are to be considered.
Other gamma peaks that are identifiable, together with those of
the above nuclides, shall alsc be analyzed and reported in the
Radlcactive Effluent Release Report pursuant to Section 12.6.2 in
the format outlined in Regulatory Cuide 1.21, Appendix B, Revision
1, June 1974.

A composite sample is one in which the guantity of ligquid sampled
is proportional to the gquantity of liquid waste discharged and in
which the method of sampling employed results in a specimen that
is representative of the liquids released.

A continuous release is the discharge of liguid wastes of a
nondiscrete volume, e€.g., from a volume of a gystem that has an
input flow during the continuous release.

To be representative of the guantities and concentrations ot
radicactive materials in licuid effluents, samples shall be
collected continuously whenever the effluent stream is flowing.
Prior to analyses, all samples taken for the composite shall be
thoroughly mixed in order for the composite sample to be
representative of the effluent release.

Not required unless the Essential Service Water RCFC Outlet
Radiation Monitors RE-PRO02 and RE-PRO03 indicates measured levels
greater than 1x10" uCi/ml above background at any time during the
weex.

The principal gamma emitters for which the LLD specification
applies include the following radionuclides: Kr-87, Kr-8B, Xe-133,
Xe-133m, Xe-135, and Xe-138 for dissolved and entrained gases and
Mn-54, Fe-5%, (Co-58, Co-60, Zn-65, Mo-99, Cs-134, Cs-137, Ce-141,
and Ce-144 for principal gamma emitters. This list does not mean
that only these nuclides are to be considered. Other gamma peaks
that are identifiable, together with those of the above nuclides,
shall also be analyzed and reported in the Radicactive Effluent
Release Report pursuant tc Section 12.€.2, in the forn outlines
in Regulatory Guide 1.21, Appendix B, Revision 1, Junse 74 .

A cvontinuous release is the discharge of dissolved and #1l rained
gaseous waste from a nondiscrete ligquid volume.

12-22
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12.3.2 Dose
bl ]
12:3:2.A The dose or dose commitment to a MEMBER OF THE PUBLIC from

radicactive materials in liquid effluents released, from
each unit, to UNRESTRICTED AREAS (see Braidwood Station ODCM
Annex, Appendix F, Figure F-1) shall be limited:

34 puring any calendar quarter to leéss than or egual to
1.5 mrems to the whole body and to less than or egual
to % mrems to any organ, and

29

During any calendar year to less than or egual to 3
mrems to the whele body and to less than or egual to 10
mrams to any organ.

Applicapbility: At all times.
'r‘g-.;xlt
) I wWith the calculated dose from the release of

radicactive materials in ligquid effluents exceeding any
of the above limits, prepare and submit to the
Commission within 30 days, pursuant to Technical
Specification €.9.2, a Special Report that identifies
the cause(s) for exceeding the limiti(s) and defines the
corrective actions that have been taken to reduce the
releases and the proposed corrective actions to be
taken to assure that subseguent releases will be in
compliance with the above limits.

@ trin 3 1 T &

8
o

il s D < Cumulative dose contributions from liquid effluents for the
current calendar guarter and the current calendar year shall
be determined in accordance with the methodclogy and

parameters in the ODCM at least once peyr 31 days.

12:3.2.08 Thie section is provided to implement the requirements of
Sections I1I.A, III.A and IV.A of Appendix I, 10 CFR Part SO0.
The Operability Requirements implement the guides set forth
in Section I1.A of Appendix I. The ACTION statements
provide the reguired coperating flexibility and at the same
time implement the guides set forth in Section IV.A of
Appendix 1 to assure that the releases of radicactive
material in ligquid effluents to UNRESTRICTED AREAS will be
kept "as low as ig reasonably achievable." The dose
calculation methodology and parameters in the ODCM implement
the regquirements in Section III.A of Appendix I that
sonformance with the guides of Appendix I be shown by
calculational procedures based on models and data, such that
the actual exposure of a MEMBER OF THE PUBLIC through
appropriate pathways ig unlikely te be substantially
underestimated.

-3
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Dose (Continued)

The equations specified in the ODCM for calculating the
doses due to the actual release rates of radicactive
materials in liguid effluents are consistent with the
methodelogy provided in Regulatory Guide 1.10%, *Calculation
cf Annual Doses to Man From Routine Releases of Reactor
Effluents For the Purpose of Evaluating Compliance with 10
CFR Part 50, Appendix 1I* Revision 1, October 1977 and
Regulatory Guide 1.113, "Estimating Aguatic Dispersion of
Effluents from Accidental and Routine Reactor Releases for
the Purpose of Implementing Appendix I, * April 1977.

This section applies to the release of radivcactive materials
in ligquid effluents from each reactor at the site. When
shared Radwaste Treatment Systemg are used by more than one
unit on a site, the wastes from all units are mixed for
shared treatment; by such mixing, the effluent releases
cannot accurately be ascribed to a specific unit. An
estimate should be made of the contributions from each unit
based on input conditions, e.g., flow rates and
radicactivity concentrations, or, if not practicable, the
treated effluent releases may be allocated equally to each
of the radicactive waste producing units sharing the
Radwaste Treatment System. For determining conformance to
Operability Requirements, these allocations from shared
Radwaste Treatment Systems are to be added to the releases
specifically attributed to each unit to obtain the total
releases per unit,

12-24
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|
The Ligquid Radwaste Treatment System shall be OPERABLE and :
apprepriate portions of the system shall be used to reduce '
releases of radicactivity when the projected doses due to the
liquid effluent, from each unit, to UNRESTRICTED AREAS (see i
Braidwood Station ODCM Annex, Appendix F, Figure F-1) would .
exceed 0.06 mrem tc the whole body or 0.2 mrem to any organ in a :
il-day period. }
J;
|
:

duplicabllity: At all times.
Agticn:

1. With radicactive liguid waste being discharged without l

treatment and in excess of the above limits and any pertion

of the Ligquid Radwaste Treatment System not in operation,

prepare and submit to the Commission within 30 days,

pursuant to Technical Specification 6.9.2, a Special Report \

that includes the following information: i
|
|

a. Explanation of why ligquid radwaste was being
digcharged without treatment, identificaticn of any
inoperable eguipment or subsystems, and the reason
for the inoperability,

!

:

1

b. Action(s) taken to restore the inoperable egquipment !
to OPERABLE status, and 3
I

|

i

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

12.32,3.1.B Doses due to ligquid releases from each unit to UNRESTRICTED

12:3.3.2.8

i
!
AREAS shall be projected at least once per 31 days in accerdance '
with the methodology and parameters in the ODCM when the Liguid |
Radwaste Treatment System is not being fully utilized. |

|

1

The installed Liguid Radwaste Treatment System shall be
considered OPERABLE by meating Sections 12.3.1.A and 12.3.2.A.

1
The OPERABILITY of the Ligquid Radwaste Treatment System ensures
that this system will be available for use whenever liguid f
effluents require treatment prior to release to the environment. 1
The reguirement that the appropriate portions of this system be 1
used when specified provides assurance that the releases of |
radioactive materials in liquid effluents will be kept "as low
as i= reasonably achievabkle®*. This section implements the |
requiremen. 3 ¢f 10 CFR 50.36a, General Design Criterion 60 of
Appendix A to 10 CFR Part 50 and the design objective given in
Section 1I.D of Appendix I to 10 CFR Part 50.

2-2%
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Liniid Sadwaste Treatment Sveten (Continued)

The specified limits governing the use of appropriate
portions of the Liguid Radwaste Treatment System were
specified as a suitable fraction ¢f the dose design
objectives set forth in Section II.A of Appendix I, 10 CFR
Part 50, for liquid effluents.

This section applies to the release of radicactive materials
in liguid effluents from each unit at the site. When shared
Radwaste Treatment Systems are used by more than one unit on
a gite, the wastes from all units are mixed for shared
treatment; by such mixing, the effluent releases cannot
accurately be ascribed to a specific unit. An estimate
should be made of the rcontributions from each unit based on
input conditions, e.g., flow rates and radiocactivity
concentrations, or, 1if not practicable, the treated effluent
releases may be allocated egually to each of the radicactive
waste producing units sharing the Radwaste Treatment System.
For determining conformance to Operability Regquirements,
these allocations from shared Radwaste Treatment Systems are
tc be added to the releases specifically attributed to each
unit to cobtain the total releases per unit.
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12.4.1.A The dose rate due to radicactive materials released in
gaseous effluents from the site to areas at and beyond the
SITE BOUNDARY (see Braidwood Station ODCM Annex, Appendix F,
Figure F-1) shall be limited ro the following:

1. For neoble gases: less than or egual to a dose rate of
500 mrems/yr to the whole body and less than or aqual
te a dose rate of 3000 mrems/yr to the skin, and

3 For Tedineg 131 and 133, for tritium, and for all
radiconuclides in particulate form with half-lives
greater than 8 days: Less than or equal to a dose rate
cf 1500 mrems/yr to any organ.

g

At all times.

1. With the dose rate(s) exceeding the above limits,
imuediately restore the release rate to within the
above limit(s).

surveillance Requirements

12.4.1.1.B The dose rate due to noble gases in gaseous effluents shall
be determined to be within the above limits in accordance
with the methodolegy and parameters in the ODCOM.

12.4.1.2.8B The dose rate due tc Iodine 131 and 133, tritium, and all
radionuclides in particulate form with half-lives greater
than ¥ dayes in gaseous effluents shall be determined to be
within the above limits in accordance with the methodology
and parameters in the ODCM by obtaining representative
samples and performing analyses in accordance 7ith the
sampling and analysis program specified in Table 12.4-1.

Thig section is provided to ensure that the dose at any time
at and beyond the SITE BOUNDARY from gaseous effluents from
all units con the site will be within the annual dose limits
of 10CFR20 to UNRESTRICTED AREAS. These limits provide
reasonable assurance that radiocactive material discharged in
gasecus effluents will not result in the exposure of &
MEMEBER OF THE FPUBLIC in an UNRESTRICTED AREA, <¢ither within
or outside the SITE BOUNDARY, exceeding the limits specified
in 10CFR20.1301.

l
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For MEMBERS OF THE PUBLIC who may at times be within the
SITE BOUNDARY, the coccupancy of that MEMBER OF THE PUBLIC
will usually be sufficiently low to compensate for any
increase in the atmospheric diffusion factor above that for
the SITE BOUNDARY. Examples of calculations for such
MEMBERS OF THE PUBLIC with the appropriate occupancy
factors, shall be given in the ODCM. The specified release
rate limits restrict, at all times, the corresponding gamma
and beta dose rates above background to a MEMBER OF THE
PUBLIC at or pbeyond the SITE BOUNDARY to less than or egual
to 500 mrems/year to the whole body or to less than cor egual
teo 3000 mrems/year to the skin. These release rate limits
also restrict, at all times the corresponding thyroid dose
rate above background via the inhalation pathway to less
than or egqual t¢ 1500 mrems/year.

Thie section applies to the release cf radioactive materials
in gaseous effluente from all units at the site.

The regquired detection capabilities for radicactive
materials in liguid waste samples are tabulated in terms of
the lower limitz of detection (LLDs). Detailed discussion
cf the LLD, and other detection limits can be found in HASL
Procedures Manual, HASL-300 (revised annually), Currie,
L.A., "Limits for Qualitative Detection and Quantitative
Determination ~ Application to Radiochemistry.*® Anal. Chem.
40, 5B6-93 (1968B), and Hartwell, J.K., "Detection Limits for
Radicanalytical Counting Techniques,® Atlantic Richfield
Hanford Conpany Report ARH-SA-21%5 (June 1875).
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LOWER LIMIT OF
SASEOUS RELEASE TYPE SAMPLING MINIMUM AMALYS1S TYFPE OF {e) DETECTION
FREQUEHCY FREQUENTY ACTIVITY AHALYSIS {LLD} " {uCi/ce)
1. Waste Gas Decay r P
Fank Hach Tank Each Tank Principal Camma Emitters(2) 1x107¢
Grat: Sample
ontainment Putge i b Principal Gamma Emitters(2) ix1a*
Each Purgei{3)} BEach Purge{3)
Y Samp le
1k amp | H-2 I1x19
3. Auxiliary Bldg. Mid})(5) L Principal Camma Emitters(2) ixi0*
Vent Stack Grab Sample
{Unit 1 and 2} H-3 ix19
Cont inuous (6) W71 I-131 1x10
Charcoal Sample
1-133 1x10
Tontindous (6} Wi7) Principal Gamma Emitters(2) Ix1G
Particulate Sample
Continmuous {6) M{T7T} Grosse Alpha 130
Composite Particulate
Sample
Cont imious (&) 0 Sr-83, &8v-90 %14
Composite Particulate
Sample
Cont inuous Moble Gas Monito:r toble Gases, Gross Beta or 1x10 "
Ganma
12-29
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{2}

TABLE 12 .4-1 . !
JABLE DNOTRATICNS

The LLD is defined, for purposes of these specifications, as the
smallest concentration of radicactive material in a sample that
will yield a net count, above system background, that will be
detected with 95% probability with only 5% probakility of falsely
concluding that a blank observation represents a "real" signal.

For a particular moasurement sgystem; which may include
radiochemical separation:

LLD = 4.60§b

E » Ve 2.22 x 10 « ¥ ¢ axp (-Aat)

Where:

LLD = the lower laimit of detection (microCuries per unit mass or
velume) ,

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

E = the counting efficiency (counts per disintegration),

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

2.22 »x 10" = the number of disintegrations per minute per
microCurie,

Y

"

the fractional radiochemical yield, when applicable,

A = the radicactive decay constant for the particular radionuclide
{sec '), and

At = the elasped time between the midpoint of sample collection
and the time of counting (sec).

Typical values of E, V, ¥, and at should be used in the
calculation.

It should be recognized that the [LLD is defined as a before the
fact limit representing the capabllity of a measurement system and
rnot as an after the fact limit for a particular measurement.

The principal gamma emitters for which the LLD specification
applieg include the following radiomuclides: ¥r-87, Kr-B8,
Xe-133, ¥e-133m, Xe-135, and Xe-138 in noble gas releases and
Mn-54, Fe-59%, Co-58, Cou-60, Zn-65, Mo-99, 1-131, Ce-134, Ce-137,
Ce-141, and Ce-144 in iodine and particulate releases. This list
does not mean that only these nuclides are to be considered.
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ZARLE DNOQTATIONS

Other gamma peaks that are identifiable, together with those of
the above nucliides, shall also be analyzed and reported in the
Radicactive Effluent Release Report pursuant to Section 12.6.2, in
the formart outlined in Regulatory Guide 1.21, Appendix B, Revision
1, June 1974.

Sampling and analysis shall also be performed folleowing shutdown,
prartup, or a THERMAL POWER change exceeding 1%% of RATED THERMAL
POWER within a 1-hour period.

Tritium grab samples shall be taken at least once per 24 hours
when the refueling canal is flooded.

Tritium grab samples shall be taken at least once per 7 days from
the spent fuel pool area, whenever spent fuel 1s in the spent fuel
pool.

The ratic of the sample flow rate to the sampled stream flow rate
shall be known for the time period covered by each dose or dose
rate calculation made in accordance with Sections 12.4.1.3,
12.4.2.A and 12.4.3.A.

Samples shall be changed at least once per 7 days and analyses
gshall be completed within 48 hours after changing, or after
removal from sampler. -Sampling shall also be performed at least
once per 24 hours for at least 7 days following each shutdown,
startup or THERMAL POWER change exceeding 15% of RATED THERMAL
POWER within a l-hour period and analyses shall b« completed
within 48 hours of changing. When samples collected for 24 hours
are analyzed, the corresponding LLDs may be increased bv o factor
of 10. This requirement doces not apply if: (1) analysis shows
that the DOSE EQUIVALENT I-131 concentration in the reactor
coolant has not increased more than a factor of 3, and (2) the
noble gas monitor shows that effluent activity has not increased
mere than a factor of 3.

12-31
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The air dose due to noble gases released in gaseous
effluents, from each vnit, to areas at and beyond the SITE
BOUNDARY /UNRESTRICTED ARE2 BOUNDARY (see Braidwood Station
ODCM Annex, Appendix F, Figure F-1) shall be limited to the
following:

p During any calendar guarter: Less than or egual to 5
mrads for gamma radiation and less than or equal to 10
mrads for beta radiation, and

2 During any calendar year: Less than or equal to 10
mrads for gamma radiation and less than or equal to 20
mrads for beta radiation.

applicabllity: At all times.
Action:

1 -With the calculated air dose from radiocactive noble
gases 1n gaseous effluents exceeding any of the above
limits, prepare and submit t¢ the Commission within 30
days, pursuant to Technical Specification 6.9.2, a
Special Report that identifies the cause(s) for
exceeding the limit(s) and defines the corrective
actions that have been taken to reduce the releases and
the proposed corrective actions to be taken to assure
that subseguent releases will be in compliance with the
above limits,

Cumulative dose contributions for the current calendar
guarter and the current calendar year for noble gases shall
be determined in accordance with the methodology and
parameters in the ODCM at least once per 31 days.

This section is provided to implement the requirements of
Sections I1I.%, I1I1.A and IV.A of Appendix I, 10 CFR Part 50.
The Operability Requirements implement the guides set forth
in Section II.B of Appendix I. The ACTION statements
provide the reguired operating flexibility and at the same
time inmplement the guides set forth in Section IV.A of
aAppendix I to assure that the releases of radiocactive
material in gaseous effluents to UNRESTRICTED AREAS will be
kept "as low asg iz reasonable achievable.” The Surveillance
Fequirements implement the reguirements in Section III.A of
Appendis I that conformance with the guides of Appendix I be
shown by calculational procedures based on models and data
such that the actual exposure of a MEMBER OF THE PUBLIC
through appropriate pathways is unlikely to be substantially
underestimated.
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Dose - BNoble Cages (Continued)

The dose calculation methodeology and parameters established
in the ODCM for calculating the deses due to the actual
release rates of radicactive materials in gaseous effluents
are consgistent with the methcdology provided in Regulatory
Guide 1.109, "Calculation of Annual Doses to Man From
Routine Releases of Reactor Effluents For the Purpose of
Evaluating Compliance with 10 CFR Part S0, Appendix I*
Revision 1, Ocrober 1977 and Regulatory Guide 1.111,
"Methods for Estimating Atmospheric Transport and Dispersion
of Gaseous Effluents in Routine Releases frem Light-Watenr
Cooled Reactors, Revision 1,* July 1977. The ODCM equations
provided for determining the air doses at and beyond the
SITE BOUNDARY /UNRESTRICTED AREA BQUNDARY are based upon the
historical average atmospheric conditions.

This section applies to the release of radiocactive materials
in gaseous effluents from each unit at the site. When
shared Radwaste Treatment Systems are used by more than one
unit on a site, the wastes from all units are mixed for
shared treatment; by such mixing, the sffluent releases
cannot accurately be ascribed to a specific unit. An
estimate should be made of the contributions from each unit
based on input conditions, e.g., flow rates and
radicactivity concentrations, or, if not practicable, the
treated effluent releases may be allocated ecqually to each
of the radicvactive waste producing units sharing the
Radwaste Treatment System. For determining conformance to
Operability Regquirements, these allocations from shared
Radwaste Treatment Systems are to be added to the releases
specifically attributed to each unit to obtain the total
réeleases per unit.
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The dose to a MEMBER OF THE PUBLIC from lodine-131 and 133,
tritium, a° all radionuclides in particulate form with half-lives
greater thau . days in gaseous effluents released, from each unit,
te areas at and beyond the SITE BOUNDARY/UNRESTRICTED AREA BOUNDARY
{see Braidwood Station ODCM Annex, Appendix F, Figure F-1) shall be
limited to the following:

i During any calendar quarter: Less than or egual to 7.5 mrems
te any organ, and

25 During any calendar year: Less than or equal to 15 mrems to
any organ.

dpplicabllity: At all tines.
.‘C:»innz
1. With the calculated dose from the release of Iodine-131 and

133, tritium, and radionuclides in particulate form with
half-~-lives greater than 8 days, in gaseous effluents
exceeding any of the above limits, prepare and submit to the
Commission within 30 days, pursuant tc Technical
Specification €.9.2, a Special Report that identifies the
cause(s} for exceeding the limit(s) and defines the
corrective actions that have been taken to reduce the
releases and the proposed corrective actions to be Taken to
assure that subsequent releases will be in compliance with
the above limits.

enLs

Cumulative dose contributions for the current cale. ar quarter and
the current calendar year for Iodine-131 and 133, tiitium, and
radionuclides in particulate form with half-lives greater than 8
days shcll be determined in accordance wich the methodology and
parameters in the ODCM at least ornice per 31 days.

12.4. B
EBazes
12.4.3.¢C

T T, aaal

This section is provided to implement the requirements of Sections
IT.C, I1I.A and IV.A of Appendix I, 10 CFR Part 50. The
Meerability Reguirements are the guides set forth in Section 11.¢
of Appendix I. The ACTION stcatements provide the regquired
oper-ting flexibility and at the same time implement the guides set
forth in Section IV.A of Appendix I to assure that the releases of
radicactive material in gaseovus effluents to UNRESTRICTED AREAS
will be kept *"as low as is reasonable achievable.® The ODCM
calculational methods specified in the Surveillance Reguirements
implement the reguirements in Section III.A of Appendix I that
conformance with the guides of Appendix I be shown by calculational
procedures based on models and data, such that the actual exposure
«f & MEMBER OF THE PUBLIC through appropriate pathways is inlikely
to be substantially underestimated.
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i2.4.3 Doge (Continued)

calculating the doses due to the actual release rates of the
subject materials are consistent with the methodology
provided in Regulatory Guide 1.108%, "Celculation of Annual
Doses to Man From Routine Releases of Reactor Effluents For
the Purposge of Evaluating Compliance with 10 CFR Part 50,
Appendix 1" Revision 1, October 1977 and Regulatory Guide 4
| 1.111, "Methods for Estimating Atmospheric Trangport and '
Dispersion of Gaseous Effluents ir Routine Releases from l
Light ~Water-Cooled Reactors,* Revision 1, July 1977, These |
equat iong also provide for determining the actual dosges ;
|
1

The ODCM calculational methodelogy and parameters for l

based upon the historical average atmospheric conditions.
The release rate specifications for Iodine-131 and 133,
tritium, and radionuclides in particulate form with

. half-lives greater than B days are dependent upon the
existing radionucliide pathways to man, in the areas at and
beyond the SITE BOUNDARY/UNRESTRICTED AREA BOUNDARY. The
pathways that were examined in the development of these
calculations were: (%) individual inhalation of airborne
radionuclides, (2) deposition of radionuclides onto green
leafy vegetation with subsecquent consumption by man, (3)
deposition onto grassy areas where milk animals and meat
prodqucing animal ‘s graze with consumption of the milk and ‘
meat by man, and (4) deposition on the ground with
subseguent exposure to man.

This section applies to the release of radiocactive materials
in gaseous effluents from each unit at the site. When
shared Radwaste Treatment Systems are used by more than one
unit on a site, the wastes from all units are mixed for
shared treatment; by such mixing, the effluent releases
cannot accurately be ascribed to a specific unit. An
estimate should be made of the contributions from each unit
based on input conditions, e.g., flow rates and
radicactivity concentrations, or, if not practicable, the
treated effluent releases may be allocated ecually te each
of the radicactive waste producing units sharing the
Radwaste Treatment System. For determining conformance to
Operability Requirements, these alilocations from shared
Radwaste Treatment Systems are to be added to the releases
specifically attributed to each unit to obtain the total
releases per unit.
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12.4.4.2.8

BRATIDWOOD Revision 1.0
January 1994

The VENTILATION EXHAUST TREATMENT SYSTEM and the WASTE GAS
HOLDUP SYSTEM shall be OPERABLE and appropriate portions of
these systems shall be used tr, reduce releases of
radicactivity when the projected doses in 31 days due to
gaseous effluent releases, from each unit, to areas at and
beyond the SITE BOUNDARY,/UNRESTRICTED ARE2 BOUNDARY (see
Braidwood Station ODCM Annex, Appendix ¥, Figure F-1} would
exceed:

% 0.2 mrad to air from gamma radiation, or

2 0.4 mrad to air from beta radiation, or

3. 0.3 mrem to any organ of a MEMBER OF THE PUBLIC.

plicabllity: At all times.

Action:

1 With radicact.ve gaseous waste being discharged without
treatment and in excess of the above limits, prepare
and submit to the Commission within 30 days, pursuant
to Technical Specification 6.9.2, a Special Report that

includes the following information:

. Identification of any inoperable egquipment or
subsysteme, and the reason for the inoperability,

b. Action(s) taken to restore the inoperable
equipment to OPERABLE status, and

0

Sunmary description of action(sg) taken to prevent
& recurrence.

Doses due to gaseous releases from each unit to areas at and
beyond the SITE BOUNDARY/UNRESTRICTED AREA BOUNDARY shall be
projected at least once per 31 days in accordance with the
methodology and parameters in the ODCM when Gaseous Radwaste
Treatment Systems are not being fully utilized.

The installed VENTILATION EXHAUST TREATMENT SYSTEM and WASTE
GAS HOLDUP SYSTEM shall be considered OPERABLE by meeting
Section 12.4.1 and 12.4.2 or 12.4.3.

TR ST NI AN e e e

The OPEFABRILITY of the WASTE GAS HOLDUP EYSTEM and the
VENTILATION EXHAUST TREATMENT SYSTEM ensures that the system
will be available for use whenever gaseous effluents require
treatment pricr to release to the environment.
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Cuerabilitly Reguilenents

12.4.5.A

gurveillance Reguirements

12.4.5.1.3

12.4.5.2.8B

BRAIDWOOD Revision 1.0
January 1994

Iotal Dosg

The annual {(calendar year) dose or dose commitment to any
MEMBER OF THE PUBLIC due to releases of radicactivity and to
radiation from uranium fuel cycle sources shall be limited to
less than or equal to 25 mrems to the whole body or any organ,
except the thyroid, which rhall be limited to less than or
equal to 7% mrems.

Applicabllity: At all times.

EICI - r-zn:

1. With the calculated doses from the release of radiocactive
materials in liguid or gaseous effluents exceeding twice
the limits of Sections 12.3.2, 12.4.2, or 12.4.3,
calculations should be made including direct radiation
contributions from the units and from outside storage
tarike to determine whether the above limits of Section
12.4.5.2A have been exceeded. If such i1s the case,
prepare and submit to the Commission within 30 days,
pursuant to Technical Specification 6.9.2, a Special
Report that defines the corrective action to be taken to
reduce subseguent releases to prevent recurrence of
exceeding the above limits and includes the schedule for
achieving conformance with the above limits. This
Special Report, as defined in 10 CFR 20.2203, shall
include an analysis that estimates the radiation exposure
{dose) to a MEMBER OF THE PUBLIC from uranium fuel cycle
sources, including all effluent pathways and direct
radiation, for the calendar year that includes the
release(s) covered by this report. It shall also
describe levels of radiation and concentration of
radicactive material inveolved, and the cause of the
exposure levels or concentrations. 1f the estimated
dose (s8] exceeds the above limits, and if the release
¢condition resulting in violation of 40 CFR Part 180 hasr
not already been corrected, the Special Report shaill
include a reqguest for a variance in accordance with the
provisions of 40 CFR Part 190. Submittal of the report
iz considered a timely request, and a variance is granted
until staff action on the request is complete.

Cumulative dose contributions from liguid and gaseous effluents
shall be determined in accordance with Sections 12.3.2, 12.4.2,
and 12.4.3, and in accordance with the methodelogy and
parameters in the ODCM.

Cumulative dose contributions from direct radiation from the
units and from radwaste storage tanks shall be determined in
accordance with the methodology and parameters in the ODCM.
This requirement is applicable only under conditions set forth
in ACTION 1 of Section 12.4.5.A.
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Total Dose (Continued)

This section is provided to meet the dose limitations of 40
CFR Part 120 that have been incorporated inte 10 CFR Part 20
by 46 FR 18%25. The section requires the preparation and
submittal of a Special Report whenever the calculated doses
due to releases of radicactivity and to radiation from
uranjum fuel cycle sources exceed 25 mrems to the whole body
or any organ, except the thyroid, which shall be limited to
iess than or egual to 75 mrems. For sites containing up to
four reacters, it is highly unlikely that the resultant dose
to a MEMBER OF THE PUBLIC will exceed the dose limits of 40
CFR Part 190 1f the individual reactors remain within twice
the dose design objectives of Appendix I, and if direct
radiation doses from the reactor units and outside storage
tanks are kept small. The Special Report will describe a
course of action that should result in the limitation of the
annual dose to a MEMEER OF THE PUBLIC to within the 40 CFR
Part 190 limits. For the purposes of the Special Report, it
may be assumed that the dose commitment to the MEMBER OF THE
PUBLIC from cther uranium fuel cycle sources is negligible,
with the exception that dose contributions from other
nuclear fuel cycle facilities at the same site or within a
radius of 8 km must be considered. 1If the dose to any
MEMBER OF THE PUBLIC is estimated to exceed the regquirements
of 40 CFR Part 1%0, the Special Report with a request for a
variance (provided the release conditions resulting in
violation of 40 CFR Part 150 have not already been
corrected), in accordance with the provisions of 40 CFR
180.11 and 10 CFR 20.2203, is considered to be a timely
request and fulfills the requirements of 40 CFR Part 190
until NRC staff action is completed. The variance only
relates to the limits of 40 CFR Part 190, and does not apply
in any way to the other regquirements for dose limitation of
10 CFR Part 20, as addressed in Sections 12.3.1 and 12.4.1.
An individual 1s not considered a MEMBER OF THE PUEBLIC
during any period in which he/she is engaged in carrying out
any operation that is p'rt of the nuclear fuel cycle.
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'II' 12.% EARICLOCICAL ENVIRONMENTAL MONITORING PROGEAN
12.5.1 Meplroring Program
e , 7

u 12504 The Radiclogical Environmental Monitering Frogram shall be
conducted as specified in Table 12.5-1.

Auplicabilily: At all times.
Aclion:
8 With the Radiological Environmental Monitcring Program

not being conducted as specified in Table 12.5-1,
prepare and submit to the Commission, in the Annual
Radiological Environmental Operating Report required by
Technical Specification 6.92.1.6, a description of the
reasons for not conducting the program as reguired and
the plans for preventing a recurrence,

@ With the level of radicvactivity as the result of plant
effluents in an environmental sampling medium at a
specified location exceeding the reporting levels of
Table 12.5-2 when averaged over any calendar guarter,
prepare and submit to the Commission within 30 days,
pursuant to Technical Specification 6.9.2, a Special

- Report that identifies the cause(s) for exceeding the

. limit (s) and defines the corrective actions to be taken

to reduce radicactive effluents so that the potential
annual dose* to a MEMBER OF THE PUBLIC is less than the
¢alendar year limits of Section 12.3.2, 12.4.2. or

12.4.3. When more than one of the radionucliides in

Table 12.5.2 are detected in the sampling medium, this

report shall be submitted if:

concentration (1) . goncentrxation (23 »ie2d .0
reporting level (1) reporting level (2)

When radionuclides other than those in Table 12.%-2 are
detected and are the result of plant effluents, this
report shall be submitted if the potential annual dose*
to A MEMBER OF THE PUBLIC from all radionuclides is
equal to or greater than the calendar year limits of
Section 12.3.2, 12:4.2, or 12.4.3.  This report is not
recuired if the measured level of radicactivity was not
the result of plant effluents; however, in such an
event, the condition shall be reported and described in
the Annual Radiological Environmental Operating Report
reguired by Section 12.6.1.

*The methodology and parameters used to estimate the potential
annual dose to a MEMBER OF THE PUBLIC shall be indicated in this
report.
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{Cont inued)

3, With the milk or fresh leafy vegetanle samples
unavailable from one or more of the sample locations
reguired by Table 12.5-1, identify specific locations
for obtaining replacement samples and add them within
30 days to the Radiological Environmental Monitoring
Program given in the ODCM. The sricific locations from
which samples were unavailable may then be deleted from
the menitoring program. Submit controlled version of
the ODCM within 180 days including a revised figurels)
and takble reflecting the new lccation(s) with
supporting information identifying the cause of the
unavailability of samples and justifying the selection
of new location(s) for obtaining samples.

The radiclogical environmental monitoring program samples
shall be collected pursuant to Table 12.5-1 from the
specific locations given in the table and figure(s) in the
ODCM, and shall be analyzed pursuant to the requirements of
Table 12.5-1 and the detection capabilities required by
Table 12.5-3,

R S SR LB L

The Radiological Environmental Monitoring Program required
by this section provides representative measurements of
radiation and of radicactive materials in those exposure
pathways and for those radionuclides that lead to the
highest potential radiation exposures of MEMBERS OF THE
PUBLIC resulting from the station operation. This
monitoring program implements Section IV.B.2 of Appendix 1
to 10 CFR Part 50 and thereby supplements the radiological
effluent monitoring program by verifying that the measurable
concentrations of radiocactive materials and levels of
radiation are not higher than expected on the basis of the
effluent measuremente and the modeling of the environmental
exposure pathways. Guidance for this monitoring program is
previded by the Radioclogical Assessment Branch Technical
Position on Environmental Monitoring. The initially
specified monitoring program will be effective for at least
the first 3 years of commercial operation. Following this
period, program changes may be initiated based on
operational experience.

The required detection capabilities for environmental sample
analyses are tabulated in terms of the lower limits of
detection {(LLDs). The LLDs reguired by Table 12.5-3 are
considered optinum for routine environmental measurements in
industrial laboratories. It should be recognized that the
LLD is defined as a before the fact limit representing the
capability of a measurement system and not as an after the
fact limit for a particular measurement.
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EXPOSURE

PATHWAY

——AND/OR SAMPLE

1. Direct Radiation"

NUMBER OF
REPRESENTATIVE
SAMPLES AND

o LOCATIONS '

Forty routine monitoring stations
either with two or more dosimeters
or with one instrument for
measuring and recording dose rate
continuously, placed as follows:

An inner ring of stations, one in
each meteorcological sector in the
general area of the SITE BOUNDARY;

An outer ring of stations, one in
each meteorological sector in

the 6- to B- km range from the
site; and

The balance of the stations to be
placed in special interest areas
such as population centers, nearby
residences, schools, and in one or
two areas to serve as contrel
stations.

12-43
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SAMPLING AND
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Quartexrly.
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TYPE AND FREQUENCY
FANALYSIS

Gamma dose gquarterly.
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IaBLE 12.0-1 (Continued)

NUMBER OF

REPRESENTATIVE
EXPCSURE PATHWAY SAMPLES AND SAMPLING AND TYPE AND FREQUENCY
AND/OR SAMPLE SAMPLE IQSEIIQN:‘ o ~T T OTIEMC CF ANALYSIS
2. Airborne
Radiciodine and Samples from five locations: Cent inucus sampler Badizicdine Canjister:
Particulates operation with sample I-13]1 analysis weekly.
Thrae zamples from closes to the collection weekly, or
three SITE BOUNDARY locations, more frequently if
in different sectors, of the required by dust Particulave Samplekx:
highest calculated annual average lcading. Gross kbeta radiocactivity
ground level D/Q: analysis following
filter change; "' and
One sample from the vicinity of gamma isotopic analysis'®
a community having the highest of cemposite (by location)
calculated annual average ground- quarterly.
level D/Q; and
One sample from a contrel leccation,
as for exampie 10 to 30 km distant
and in the least prevalent wind
dizection.
3. Waterborne
a, Surface” One sample upstream. Compoesite sample over Gamma isotopic analysis'"
One sample downstream. l-month period by monthly. Composite for
weekly grab samples. tritium analysis quarterly.
b. Grounc Samples from one or two sources Quarterly. Gamma isotopic'' and
only if likely to be affected ', tritium analysis guarterly.
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EXPOSURE PATHWAY

3. Waterborne

c. Drinking

d. Ssdiment
from shoreliine

4. Inge=ztion

a. Milk

BRATIDWOOD

NUMBER QF
REPRESENTATIVE
SAMPLES AND
SAMPLE LOCATIONS 2

{Cont inued)

One sample of each community
drinking water supply within
10 miles downstream of the
discharge.

One sample from a control
lecaticn.

One sample from downstream area
with existing or potential
recreaticnal value.

Samples from milking animals

in three locations within

5 km distance having the highest
dose poctential. If there are
none, then, one sample from
milking animals in each of three
areas between 5 to B km distant
where doses are calculated to be
greater than 1 mrem per yr'".

One sample from milking animals

at a control location, 15 to 30 km
distant and in the least prevalent
wind direction.

(Cont inued)

SAMFPLING AND

COLLECTIC iy

Composite sample over
2-week period® when
I-131 analysis is
petrformed, monthly
composite otherwise.

Semiannually.

Semimonthly when
animals are on
pasture, monthly at
other times.
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TYPE AND FREQUENCY
—SE ANALYSIS

on each
the dose

I-131 analysis
composite when
calculatad for the
consumption of the water

is greater than 1 mrem per
year. (8) Composite for gross
beta and gamma isotopic
analyses (4) monthly.
Composite for tritium
analysis gquarterly.
Gamma isctopic analysis"
semiannually.

Gamma isotopic'® and I-131
analysis semimonthly when
animals are on pasture;
monthly at other times.
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TABLE Jl2.2-1 (Continued)

NUMEBER OF

REPRESENTATIVE
EXPOSURE PATHWAY SAMPLES AND SAMPLING AND TYPE AND FREQUENCY

4. Ingestion {(continued)

4

bB. Fish and Representative samples of Three times per year Gamma isotopic analysis
Invertebrates commercially and recreationally {epring, summer and on edible portions.
important species in vicirity fall).

of plant discharge area.

Represantative samples of
commercially and recreationally
important species in areas not
influenced by plant discharge.

¢. Food Products Repressntative samples of the At the time of Gamma isotopic analysis'®
principal classes of food products harvest '’ . on edible portion.
from any area within 10 miles of
the plant that is irrigated by
water in which ligquid plant
wastes have been discharged.

Samples of three different kinds Monthly when Gamma isotopic ' and 1-131
of broad leaf vegetation grown available. analysis.

nearest each cf two different

offsite locations of highest

predicted annual average ground-

level D/Q if milk sampling is not

performed.
One sample of each of the similar Monthiy when Gamma isotopic'' and 1-131
broad leaf vegetation grown 15 to available. analysis

30 km distant in the least
prevalent wind direction if milk
sampling is not performed.
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Specific parameters of distance and direction sector from the
centerline of one unit, and additional description where
pertinent, shall be provided for each and every sample location in
Table 12.5-1 in a table and figure(s) in the ODCM, Refer to
NUREG-0133, “Preparation of Radiological Effluent Technical
Specifications for Nuclear Power Plants,* October 1978, and to
Radiclogical Assessment Branch Technical Position, Revision 1,
November 1979%. Deviations are permitted from the reguired
sampling schedule if sgpecimens are unobtainable due to hazardous
conditions, seasonal unavailability, malfunction of automatic
sampling equipment and other legitimate reasons. If specimens are
unobtainable due to sampling equipment malfunction, every effort
ghall be made to complete corrective action prior to the end of
the next sampling pericd. All deviations from the sampling
schedule shall be documented in the Annual Radioclogical
Environmental Operating Repeoxrt pursuant to Section 12.6.1. It 1is
recognized that, at times, it may not be possible or practicable
to continue to ~btain samples ¢©f the media of choice at the most
desired location or time. In these instances suitable specific
alternative media and allocations may be chosen for the particular
pathway in guestion and appropriate substitutions made within 30
days in the Radiclogical Environmental Monitoring Program given in
the ODCM. Submit controlled revisiens of the ODCM within 180 days
including a revised figure(s) and table reflecting the new
location(s) with supporting information identifying the cause of
the unavailability of sampies for that pathway and justifying the
selection of the new location(s) for obtaining samples.

One or more instruments, such as a pressurized ion chamber, for
measuring and recording dose rate continuously may be used in
place of, or in addition to, integrating dosimeters. For the
purposes of this table, a thermoluminescent dosimeter (TLD) is
considered to be one phosphor; twe or more pheosphors in a packet
are considered as two or more deosimeters. Film badges shall not
be used as dosimeters for measuring direct radiation. The 40
locations is not an absolute number. The number of direct
radiation monitoring stations may be reduced according to
geographical limitations; e.g., at an ocean site, some sectors
will be over water so that the number of dosimeters may be reduced
accordingly. The freguency of analysis or readout for TLD systems
will depend upon the characteristices of the specific system used
and should be selected to obtain optimum dose information with
minimal fading.

Airborne particulate sample filters shall be analyzed for gross
beta radioactivity 24 hours or more after sampling to alliow for
radon and thoron daughter decay. If gross beta activity in air
particulate samples is greater than 10 times the yearly mnan of
control samples, gamma isotopic analysis shall be performed on the
individual samples.
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Gamma isotopic analysis means the identification and
gquantificatiocn of gamma-emitting radionuclides that may be
attributable to the effluents from the facility.

The “upstream sample® shall be taken at a distance beyond
significant influence of the discharge. The *downstream' sample
shall be taken in an area beyond but near the mixXing zone.

A composite sample is one in which the guantity (aliguot) of
liquid sampled is proportional to the guantity of flowing ligquid
and in which the method of sampling employed results in a specimen
that is representative of the ligquid flow. 1In this program
composite sample aliquots shall be collected at time intervals
that are very short (e.g., hourly) relative to the compositing
period (e.g., monthly) in corder to assure obtaining a
representative sample.

Groundwater samples shall be taken when this source is tapped for
drinking or irrigation purposes in areas where the hydraulic
gradient oY recharge properties are suitable for contamination.

The dose shall be calculated for the maximum organ and age group,
using the methodelogy and parameters in the ODCM.

If harvest occurs more than once a year, sampling shall be
performed during each digcrete harvest. If harvest occurs
continuously, sampling shall be monthly. Attention shall be paid
vo including samples of tuberocus and root focd products.
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12.5.2 Land Jse Census :
Qpexability Eequirements 1
|
12.5.2.A. A Land Use Census shall be conducted and shall identify within a i
distance of B km (5 miles) the location in each of the 16
meteorological sectors of the nearest milk animal, and the nearest
regidence. For dose calculation, a garden will be assumed at the :
nearest residence.
Applicability: At all times.
Actlion: 1
1. With a Land Use Census identifying a location(s) that yields |
a calculated dose or dose commitment greater than the values 1
currently being calculated in Section 12.4.3; identify the !
new location(s) in the next Annual Radioclogical Environmental :
Operating Report, pursuant to Section 12.6.1. '
2 With a Land Use Census identifying a location(s) that yields I
a calculated dose or dose commitment (via the same exposure -
pathway) 20% greater than at a location from which samples ;
are currently being obtained in accordance with Section i
12.%5.1, add the new location{(s) within 30 days tc the i
Radicloegical Envircnmental Monitoring Program given in the l
ODCM. The sampling location(s), excluding the control ]!
location, having the lowest calculated dose or dose ;
commitment (8), via the same exposure pathway, may be deleted 1
from this monitoring program after October 31 of the year in :
which this Land Use Census was conducted. Pursuant to ;
Section 12.6.1, submit in the next Annual Radioclogical i
Environmental Operating Report documentation for a change in |
the ODCM including a revised figure(s) and table(s) for the |
ODCM reflecting the new location(s) with information :
supperting the change in sampling locations. |
Survelllance Reguirements ‘
|
12828 The Land Use Census shall be conducted during the growing season 1
at least once per 12 months using that information that will |
provide the beut results, such as by a door-to-door survey, aerial !
survey, or by consulting local agriculture authorities. The !
resultes of the Land Use Census shall be included in the Annual '
Radiclogical Environmental Operating Report pursuant to Section }
B I o
Bases
12,%:2.8 Thig specification is provided to ensure that changes in the use

of areas at and beyond the SITE BOUNDARY/UNRESTRICTED ARIA

BOUNDARY are identified and that modificaticns to the Radioclogical :

Environmental Monitoring Program given in the ODCM are made if

required by the results of this census. The best information from

the door-to-docr survey, from aserial survey. or from consulting
with local agricultural authorities shall be used.
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‘ 12.5. 3.4 Analyses shall be performed on radicactive materiails,
supplied as part of an Interlaboratory Compariscn Program
that has been approved by the Commission, that correspond to
samples regquired by Table 12.5-1.

ApRLicablliLy: At all times.
Ac;"g:‘:

Be With analyses not being performed as reguired above,
report the corrective actions taken to prevent a
recurrence to the Commission in the Annual Radioclogical
Environmental Operating Report pursdant to Section
12.8.4:

12.5, 3.8 The Interlaboratory Comparison Program shall be described in
the ODCM. A summary of the results cbtained as part of the
above regquired Interlaboratory Comparison Program shall be |
included in the Annual Radiological Environmental Operating
Report pursuant to Section 12.6.1.

12.5.3.C The regquirement for participation in an approved
Interlaboratory Comparison Program is provided to ensure
that independent checks on the precision and accuracy of the
measurements of radicactive material in environmental ‘
samples matrices are performed as part of the guality
assurance program for environmental monitoring in order to
demonstrate that the results are valid for the purposes of
Sectien IV.B.2 of Appendix I to 10 CFR Part 50.
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EEROEIING REQUIREMENTS
L Radicions . o "

Routine Annual Radioclogical Envirenmental Operating Report
covering the operation of the Units during the previous
“alendar year shall be submitted prior to May 1 of each
yeay. The initial repcrt shall be submitted prior to May 1
of the year following initial criticality.

The Annual Radiclogical Environmental Operating Report shall
include summaries, interpretations, and an analysis of
trends of the results of the radioclogical envirommental
surveillance activities for the report period, including a
comparison with precperational studies, with operational
controls as appropriate, and with previous environmental
surveillance reports, and an assessment of the observed
impacts of the plant operation on the envircnment. The
reports shall aiso include the results of the Land Use
Census required by Section 12.5.2.

The Annual Radiological Environmental Cperating Report shall
include the results of all radioclogical environmental
samples and of all environmental radiation measurements
taken during the period pursuant to the locations specified
in the tables and figures in the ODCM, as well as summarized
and tabulated results of these analyses and measurements in
the format cf the table in the Radiological Assessment
Branch Technical Pesition, Revisgion 1, November 1979. 1In
the event that some individual results are not available for
inclusion with the report, the report shall be submitted
noting and explaining the reasons for the missing results.
The missing data shall be submitted as soon as possgible in a
supplementary report.

The reports shall alsc include the following: a summary
description of the Radiocleogical Environmental Monitoring
Program; at least two legible maps** covering all sampling
locations keyed to a table giving distances and directions
from the midpoint between the reactors; the results of
licensee participation in the Interlaboratory Comparison
Program and the corrective actions being taken if the
specified program is not being performed as reguired by
Ssction 12.5.3; reasocns for not conducting the Radiological
Environmental Monitoring Program as reguired by sSection
12.5.1, and discussion of all deviatione from the sampling
schedule of Table 12.5-1; discussion of environmental sample
measurements that exceed the reporting levels of Table
12.5-2 but are not the result of plant effluents, pursuant
to Section 12.5-1; and discussion of all analyses in which
the LLD required by Takle 12.5-3 was not achievable.

*2 single submittal may be made for a multiple unit station.

*%One map may cover locations near the SITE BOUNDARY /UNRESTRICTED
AREA BOUNDARY; a second may include the more distant locations.

12~56
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(Continuead)

ann"il'- Radicactive Etfluent Release Report**

operation of the unit during the previous calendar year copeiration
shall be submitted prior to April 1° of the following year. The
period of the first report shall begin with the date of initial
criticality.

Routine Annual Radicactive Effluent Release Reports covering the '

The Annual Radicactive Effluent Release Reports shall include a
summary of the quantities of radiocactive liquid and gaseous
effluents and solid waste released from the unit as outlined in
Regulatory Guide 1.21, "Measuring Evaluating, and Reporting
Radiocactivity in Sclid Wastes and Releases of Radiocactive
Materials in Liquid and Gaseous Effluents from Light-Water-Cooled
Nuclear Power Plants,* Revision 1, June 1974, with data
summarized on a guarterly basis following the format of Appendix
E thereof.

For scolid wastes, the format for Table 3 in Appendix B shall be '
supplemented with three additional categories: c¢lass of solid

wastes (as defined by 10 CFR Part 61), type of container (e.g.,

LSA, Type A, Type B, Large Quantity), and SOLIDIFICATION agent or
absorbent (e.g, cement, urea formaldehyde).

The Annual Radiocactive Effluent Release Reports shall include a |
list and description of unplanned releases from the site to

UNRESTRICTED AREAS of radioactive materials in gaseous and liguid
effluents made during the reporting period.

The Annual Radicactive Effluent Release Reports shall include any '
changes made during the reporting period to the PCP, as well as

any major changes to Liguid, Gaseous or Solid Radwaste Treatment

Systems, pursuant to Section 12.6.3.

The Annual Radiocactive Effluent Release Reports shall also
include the following: an explanation as to why the
inoperability of liguid or gaseous effluent monitoring
instrumentation was not corrected within the time specified in
Section 12.2.1 or 12.2.2, respacvively; and description of the
events leading to liguid holdup tanks or gas storage tanks
exceeding the limits of Technical Specification 3.11.1.4 or
3.11.2.6, respectively.

-

A single submittal may be made for a multiple unit station.
The submittal should combine those sections that are common
to all units at the station; however, for units with separate
radwaste systems, the submittal shall specify the releases of
radicactive material from each unit.

Semiannual Radiocactive Effluent Releace Reports are reguired
until the frequency change to annual ig approved by the NRC
in the Braidwood Tech Specs.

Semiannual Radicactive Effluent Release reporting is required
within 60 days after January 1 and July 1 of each year.

12-58
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lz.6 RERORTING EEQUIREMENTS (Continued)
| 12.€6.3 Qffgite Dose Caloulaticn Manual (ODCM)
i
E des b dz 1 The ODCM shall be approved by the Commission prior to

implementation.

d.5.3.

o

Licensee~initiated changes to the ODCM:

-
B

a. Shall be documented and records of reviews performed shall be
Specificaticn 6.10.2. This documentation shall contain:

1. Sufficient information to support the change together
with the appropiate analyses or evaluationgs justifying
the changes(s); and

A determination that the change will maintain the level
of radiocactive etfluent control reguired by 10 CFR 20,
160, 40 CFR Part 190, 10 CFR $0.36a, and Appendix I to
10 CFR Part 50 and not adversely impact the accuracy or
reliability of effluent, dose, oOr setpoint calculations.

P T e T — Sp— .
N

b. Shall become effective after review and acceptance by the
Oneite Review and lnvestigative Function and the approval of
the Plant Manager on the date specified by the Onsite Review
and Investigative Function.

¢. Shall be submitted to the Commission in the form of a
complete legible copy of the entire ODCM as part of orxr
concurrent with the Annual’ Radicactive Efflueént Release
Report for the period of the report in which any change to
the ODCM was made effective. Each change shall be identified
by markings in the margin of the affected pages, clearly
indicating the area of the page that was changed, and shall
indicate the date (e.g., month/year} the change was
implemented.

12-59%
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EEPORTING EEQUIEEMENIS (Continued)

Licensee-initiated major changes to the Radwaste Treatment

Sygtems (liguid and gaseous):

4. EShall be reported to the Commission in the Annual
Radicactive Effluent Release Report for the period in which
the evaluation was reviewed by the Onsite Review and
Investigative Function. The discussion of each change
shall contain:

1) A summary of the evaluation that led to the
determination that the change could be made in
accordance with 10 CFR 50.59;

2) Sufficient detailed infermation to totally support the
reason for the change without benefit of additional and
supplemental information;

3) A detailed description of the equipment, components,
and processes inveolved and the interfaces with other
plant systems.

4) An evaluation of the change which shows the predicted
releases of radicactive materials in liguid and gaseous
effluents and/or quantiity of solid waste that differ
from those previously predicted in the License
application and amendments thereto;

5) An evaluation of the change, which shows the expected
maximum exposures to a MEMBER OF THE PUBLIC in the
UNRESTRICTED AREA and to the general population that
differ from those previously estimated in the License
application and amendments thereto;

6) A comparison of the predicted releases of radicactive
materials, in ligquid and gaseous effluents and in solid
waste, to the actual releases for the periocd prior to
when the changes are to be made;

7 An estimate of the exposure to plant operating
personnel ags a result of ti.c change; and

8) Documentation of the fact that the change was reviewed
and found acceptable by the Onsite Review and
Investigative Function.

b. Shall become effective upon review and acceptance by the
Onsite Review and Investigative Function.

¥ Licensees may choose to submit the information called for in

this section as part of the annual FSAR update.
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Table F-1
Aguatic Environment Dose Parameters

Sepexal lnfoxumation

There is no irrigation occurring on the Kankakee River downstream of
the station.

Recreation includes one or more of the following: boating,
waterskiing, swimming, and sport fishing.

Downstream dame are within 50 miles of the state. One is located on
the Kankakee. The ¢ther is the Illinois River at Dresden Island,
Marseilles, and Starved Rock. The Kankakee River flows into the
Illinois River about 12 river miles downstream of the station.

Thig is based on information in Figure 2.1-13 of the Braidwecod
Environmental Report and in Section 2.4.1.1 and Figure 2.4-2 of the
LaSalle Environmental Report.

U*, water usage, L/hr 0.042

', fish consumption, kg/hr 2.4E-3
1/, 1/M 0.25, 1.0
FY, cis 1.85E4
P!, cfs S.63E3
£t het 24.0

& 3.0

Cutside Temporary Tank < 10 ci*

(per Technical Specification 3.11.1.4)

* The parameters are defined in Section A.2.1 of Appendix A.
t! thr) = 24 hr (all stations) for the fish ingestion pathway
t* (hxr) = 3 hr (distance nearest potable water intake, %o
Wilmingteon, is 4 river miles downstream; a flow rate
of 1.4 mph is assumed)
See Bection A.2.4 of Appendix A.

* Trivium and digsolved or entrained noble gases are excluded
from this limirt.
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LOCATION:

Braidwood

Braceville,
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Table F-2

Station Characteristics

Illinois

Revision 1.0
January 1994

CHARACTERISTICS

-

o233

1) Release Height

3) ExXit Speed

ELEVATED

ms * 4) Hear C

RELEASE POINT:

Diameter

onc

Not

Applicable

ent

m

Kcal

(NA)

£E0 GE m* 29

RELEASE

POINT

Diameter

as20 m

Exit Speed c 1.0 me
HARACTERISTIC oF LEVEL RELEASE
l Release Height = 0 m
2 Building Factol (T = £0. .6 m*
METEOROCLOGICAL DATA
A 320 ft Tower 1s Located _573 m NE of vent stack release point
Towery Data Used 1n Calculations

ke

Wind Speed and

Direction

Differential
Temperature

Elava ‘)
e
Ll

Used in
Tabrlas Pt
fablesgs 1}

Appendix B

{ re
N&J)
20 Fe
il LL
', -
‘jl P
(wlo P ‘44‘1
e it 4
e Ol 100

199-30 ft
199-30 ft
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Table F-3
Critical Ranges

Unrestricted

Area Restricted Nearest

Boundary” Area Boundary Resident”
Rizection L) ol 6108}
N €10 610 800
NNE 914 214 1400
NE 792 752 1000
ENE 701 701 1300
E 1036 1036 1300
ESE 2713 1841 3500
SE 3414 3414 4300
SSE 3 3444 5300
s 4633 4633 6800
sew 975 875 2400
SW 625 625 800
WSW 533 533 700
W > 518 600
W W 503 503 600
Nw g5 495 600
NNW 510 510 600

Revision 1.0
January 1994

HNearest Dairy Farm

Within 5 Miles®

)

None
None
None
None

1540
None
None
None

None
None
None
None

None
None
7700
None

‘See Updated Final Safety Analysis Report Table 2.1-la and

Environmental Report.
and dose factors in Tables F-5 and F-7.

through B.6& of Appendix B.

Used in calculating the meteocroclogical
See Sections R.3

1992 annual survey by Teledyne Isotopes Midwest Laboratories.
The distances are rounded to the nearest conservative 100

meters.

158% amnnual milch
Laboratories.

animal census,

by Teledyne Isotopes Midwest

Used in calculating the D/Q values in Table F-6.

distances are rounded to the nearest conservative 100 meters.

The
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Table F-4

Average Wind Speeds
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Maximum Offsite Finite Plume Gamma Dose Factors Based on 1 cm Depth at the Unrestricted Area Boundary
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Table F-7 (Continued)

for Kr-85

Downw ind inrestricted #®ixed Mode{vVent) Pelease

Direction Area Bound Radius

NNE
ENE
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55€
55w

W
WSW

Whw
Nw

(meters)

610.
214
792
7014
10036 .
2713
3414
3444
4632
975 .
62% .
533.
518
503.
495 .
510

v

VBAR

(meters) (mrad/yri/(uC!/sec)

610.
914.
792.

701

1036,
2713,

3414
3444

4633,
978,
625 .
533.
518.

503

495,
510.

@D WOV E - DA -

.661E -06
. 192E-08
. 1S0E-06
.D44E -06
. 468E -06

- 993E-07
.432E-07
.BSIE-06

.227E-06
.924E-06
. 499€ -06
.567E-06
.025E-05

125€-05

O25E-06

177€-06

PEUB LA NDY - Wadd

.OBBE-05
.474E-08
053¢ -06
. 980 -06

911E-06
420 - 06
911E-0O7

. 310E-0O7
.253E-07
. T759¢ -06

973E-06

. 956E€ -06
.663E -056

219E-06

.251E-06
.909E-06

Ground Leve!

Radius

{meters) (mrad/yr)/(uCi/sec)

510
914
792.
TO1.
1026
2712
3414,
Ja44
4633 .
97%.
625.
$33.
518.
503
495
510
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986E-05 2 _BEKE -05
.344E-05 1.300FE-05
.311E-05 1_26BE-05
486E -05 {.4A37E-0O5
.148E-05 1 107E-0S
.702€-06 3.579E-06
.620E-06 2 534F-06
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699E-06 t.643E-06
.Q42E-05 1. 00BE-05
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BRAIDWOOD Revisgsion 1.0
January 1994

Table F-7a
Maximum Offsite Finite Piume Gamma Dose Factors Based on 1 cm Depth at the Restricted Area Boundary for
Kr-83m
Downwind Controiled Mixed Mode(VYent) Release Ground Level Release
Direction Area Bound Radius v VBAR Radius G GRAR

(meters) (meters) (mrad/yr)/(uCi/sec) (meters} (mrad/yr)/tuCi/sec)

2] 610 610. 1. 455E-04 1 097€E-04 610. 5.333E 04 4 021E-04
NME 914 914 €.375£-05 4 BOTE-05 S14. 2.125E-04 1 _602E-04
NE 792 792. 3.828E-05 2. .88B6E-05 792 2. OUTE-04 1 .513E-04
ENE 701 701. 5.294€-05 3.992E-05 101 . 2.575¢€-04 | 941E-04
£ 1036 1036 3.703E-08 2 .792E-05 1026. 1.7'BE-04 1.295E-04
ESE 1841 1841 1.84BE-05 1. 394E-05 1841 7.237E-05 5.457E-05
SE 3414 3414 7.089€-06 5.345E-06 3414, 2 141E-05 1 . GY4E-OS
SSE 3444 3444 . 6.D4TE-06 4 559 06 3444 t.798E-C5 1.356E-05
5 4633. 4633 3.224€-06 2 431E-06 4632. 9.268E-06 6. 98BE-06
SSw 975. 975 . 2.363€E-05% 1. 782E-05 975. 1. 444FE-04 1 OBBE-0O4
W 625 . 625. 6.030E-05 4 .546E-05 625 3 762¢&-04 2 .8B36E-04
WEW 533. 533, 9 .000E-05 6.7B6E-0S §33 6. 336E-04 4 .T777E-04
w 518. 518. 9.909E-CS 7.471E-0S 518 6_292E-04 4 _T44E-04
whiw 503 503. 1.205€-04 3. .0B2E-05 503. 6.653E-04 5.016E-04
Nw 495 . 495 . 1.242€E-04 9. 366E 05 495 . 6.066E-04 4 S74E-04
NE oW 510. 510. 1.322€-04 9 .969E-C5 510 6. 144E-04 4 633€-04

Braidwood Site Meteorological Data 1/78 - 12/87

Note:

nt

ased on Reference 1 of Section F.2 and the formulas in
ections B.5 and R.6 of Appendix B.

Routine dose calculations are performed using mixed mode
release data.
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Table F-7a (Continued)

Maximum Offpnite Finite Plume Gamma Dose Factors Based on 1 om Depth at the Restricted Area Boundary for
Kr-85m

Downwind Controlled Mixed Mode(Vent} Release Ground Leve] Release
Direction Area Bound Radius v VBAR Radius G GBaR
(meters) {meters) (mrad/yr)/{uCi/sec) {(meters) {mrad/yr)/(uCi/sec)

L] 610. €10, 9.989E-04 9.590¢F -04 610 2.731E-03 2 .614E-03
MNE 914 14 4.979E-04 4. 785E-04 914 1.222€-03 1. 179€-03
NE 792. 792. 3.61BE-04 3 481E-04 792. 1.173E-03 1.124E-03
ENE 701 701. 4 452E-04 4 _28B0F 04 701. 1.363E-03 1.305E-03
E 1036 1026. 3.452€-04 3.320£-04 1036 1 022E-03 9.809E-04
ESE 1841 . 1841, 1.921E-04 ! B49E-04 1841, . 1390E-04 4 9B1E-04
SE 3414, 3414 8.179E-0C 7 BT4E-0O5 3414, 1.970£-04 1 893E-0Qa
SSE 3344 3444, 6.958E-05 6. 700E-05 3444 1.634E-04 1.570E-04
S 4633 4633 4.000E-05 3.851E-05 4623. 1.0S1E-04 1 .010FE-04
SSw 97%. 978 2.413E-04 2.323E-04 975 9 063E-04 8.688E-04
Sw 625. 625 5.26BE-04 5.065E-04 625 . 2.019E-03 1.933E-03
w5 $33. 533 7.031E-04 6.755E-04 533. 3.226E-03 3.087E-03
w 518 518. 6.908BE-04 6 632E-04 518. 3.081E-03 2.947E-03
whiw $03. 503. 7.5Y1E-04 7.204E-04 503. 3.126E-03 2.988E-03
Nw 495 495 . A.396E-04 8.059E-04 495 . 2.915€E-03 2.788B£-03
NiwW 510 510 9.023E-G4 B8 .662E-04 510. 3.091E-03 2.958BE-03

Braidwood Site Meteorolcgica! Data 1/78 - 12/87
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Table F-7a (Continued)

Maximum Offsite Finite Plume Gamma Dose Factors Based on 1 cm Depth at the Restricted Area Boundary for
Xe-131m

Downwind Controlled Mixed Mode(Vent) Relesase Ground Level Relgase
Direction Area Bound Radius v VBAR fadius G GRAR
(meters) (meters) (mrad/yr)}/{uCi/sec) (meters) (mrad/yr)/(uCi/sec)

N 610. 610, 1.355E-04 1.065E-04 610 4 922€ 04 3 BIE-04
NME 4. 914, 6. 125E-05 4 B3IFE-0O5 214, 1. 98BE-04 1.553E-04
NE 792 792. 3.806E-C5 3 OFE-05 792 1.S46E-04 1 . S20E-04
ENE 701 TO1. 5.153E-05 4.083E-05 701 2.358E-04 ' . B38E-04
E 1036. 1036 . 3.BOSE-05 3.024E-05 1036, 1.677E-04 ¢ _310E-04
ESE isanr, 1841, 1.944E-05 1.553€-05 1841 T7.757€-05 €.091€-05
SE 3414, 3414, 8. 612E-06 6.8BB3E-06 3414 J.046E-05 2.401E-0S
SSE 3444 3444 6 862E-06 5.489E-06 3aasq, 2.387E-05 1.883E-05
S 4633. 4633 . 4 603E-06 3.676E-06 4633, 1.914E-05 1.5106-05
Ssw 97s. 275. 2.441E-05 1.949E-05 975. 1.504E-04 1. 176E-04
Sw 625. 625, 6. 166E-05 4.886E-05 625. 3.6BOE -04 2 BB5E-04
W5W 533. 533 9.058E-05 7.145E-0% 533. 6 049E-04 4 705E-04
w 518. 518. 9.576E-05 7.527¢-05 518. 5.874E-04 4 565E-04
WhNwW 503. 503. 1. 132E-04 8.870E-05 503 6. 171E-04 4_790E-04
Nw 495, 495 1.167E-04 9. 171E-05 495 5.515€-04 4 285€-04
NNW 510. S10G. 1.244F-04 9 . 777E-05 510 5. 698E-04 4 432E-04
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Maximum Offsite Finite Plume Gamma Dose Factors Based on 1 cm Depth at the Restricted Area Boundary for

Downwind Controt!led
Direction Area

imeters)

610.
Q14
792.
TO1.
1036 .
1841,
3414
3444
4633 .
978,
625.
$33.
s18.
503
495 .
510

BRilerOD

Table F-7a {(Continued)

Xe-135

Mixed Mode({vVent) Release

Bourvi Radius

v

veaRr

(meters) (mrad/yr}/(uCi/sec)

610,
914,
792.
701
1036.

1841

3414
3444
4633,

975
625

$33.
518.
503.
495 .
510.

- e DO NWDOO -NDDED -

.353E-03
.TBIE-O4

952€-04

.OB4E-0O4
.TS3E-04

657E-04

. 160€ -04
. T82E-05
.B6BE -05
.32BE-04
.237€-04
.542E-04

40BE -04

.O1BE-03
. 139€ -03
.225E-03

- e 0O IYIVY -NaNsD -

307€ -03
S54E-04

. TRBE-04

BBOE -0O4

.59%5€-04

569E -04

L 121E-04
.459E-05

674E-05
217E-04
995E-04

.318E-04

091E -04

.BIJE-04

1GIE-O3
83t -03

Ground Leve!

Radius

{metars) {mrad/yr )}/ tuCi/sec)

610.
914
792.
701
1036 .
184 1.
3414,
3444
4633.
7%
625
533.
518
503
495,
510.

Bratdwooo 5ite Meteorological Data 1/78 -

F~33

BWHBBBABMN @ E NN .-l

12/87

Release
o GBAR
674E-03 3 S4RE-0O3
.652€-07 1.596E-03
S99E-03 1.545£-03
833¢-03 1.770E-03
395€-03 1.348E-03
227E-04 & 983E-04
914E-04 2.8B16E-04
.377E-04 2.297E-04
69BE-O4 Y G41E-C4
.253E-03 1. 211E-03
T4ABE-03 2 .653E-03
.369E-03 4.218E-03
. 1S1E-03 4.008E-03
203E-03 4 0OS8BE-02
.Q0BE-03 3.773E-03
.166E-03 4.022€-03

Revisio
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Table F-7a (Continued)

Maximum Offgite Finite Plume Gamma Dose Factors Based on 1 ¢m Depth at the Restricted Area Boundary for

Xe-137
Downwind Controlled Mixed Mode{Vent) Release Ground {evel Release
Direction Area Bound Radius v VBAR Radius Q GBRAR
(meters) (meters) (mrad/yr)}/{uti/sec) (meters) {(mrad/yr)/(ucCi/sec)
N 6510 €10 6 360F-04 6. 154E-04 610. 1 _202€-02 1. 164E-03
NNE 914, 914, 2. STRE-04 2 4%4E-0A 914 4 34%E-04 4 205E-04
NE 792. 792. 1.950E-04 1.BB7E-04 792. 3 .640E-04 3 522E-04
ENE 701, 701, 2.385E-04 2 279E-04 701, 4 977E-04 4 BIGE-0O4
£ 1036 . 1036 1.407€E-04 1 _361E-04 1036 . 2.400E-04 2 .322F 04
ESE 1844 1841 5. 20BE-05 5.040€-05 1841 6. 192E-05 5.992E- )S
SE 3414 3414 8. 468E-06 B 195f-06 3414, 6.393E ‘06 6. 186E-06
SSE 3444 3444 7.3B4E-06 7. 146E-06 3444 € AT4AE-0O6 6, 265FE-06
S 4633 . 4633 . 1 951E-06 1 _BBRE-06 4633 1.457E-06 . 4%0DE-06
SEW 975 . 975 1 O3RE-04 1 _0OCAE-O4 75 1. BI2E-04 {1 _TS3E-04
SW 625. 625. 2.625E-04 2 541E-04 625. 5 373€-04 5, 199€E-04
wow 533 533. 3.189E-04 3.08BTE-04 933. B.494E-04 8 _219E-04
w 518. S18. 3. 247E-04 3 143E-04 518, B.A44F O4 B _{70E-04
WNW S03. 503. 2 6356-04 3. 517E-04 503. 9. 3716-04 9 067€-04
Nw 495, 495 . 4 769E-04 4 615E-04 495 . 1.1867E-03 1. 129E-03
NNW 510. 510 § . 441F-04 5 265E-04 510. 1.222€ 03 1.182E-03

Araidwood Site Mateorological Data /78 - 12/87
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BRAIDWOOCD Revision 1.0
January 1994

Table F-7a (Continued)

Maximum Offsite Finite Plume Gamma Dose Factors Based on 1 cm Depth at the Restricted Area Boundary for

Ar-41
Downwingd Contrclied Mixed Mode{Vent) Release Ground Leve! Release
Direction Area Bound Radius v VBAR Radius G GBAR
(meters) {(meters) (mrad/yr)/(uCi/sec) (meters) (mrad/yr)/(uCi/sec)
N 610. 610. 5. 141E-03 4 . 977E-03 610. 1.283E-02 1.242E-02
NNE 914 . 914 2.56BE-03 2. 48B5E-03 9i4. 5.780E-03 5.595E-03
NE 792. 792. 1.935E-03 1 873£-03 792. 5. 421E-03 5. 248E-03
ENE 701 701. 2.357E-03 2.282€E-03 701. 6.445E-03 6 239E-03
3 1036. 1038. 1 RO3E-03 1.746F-03 1036. 4 _745E-02 4 593£-03
ESE inay 1841 1 COYE-O3 2 _68BBE-0O4 1841 2.351E-03 2.27%5€E-03
SE 3414 3414 4 {12BE-04 3 996E-04 3414, 8. 140€E-04 7 .8B0E-04
$SE 3444 . 3444 3 .5BOE-04 3 466F-04 3444 7.007€-04 &.783F-04
S 46313, 4633, { Q24F-04 | BE2E-04 4633 3. 770E-04 3 .650E-04
SSwW 975. 975 . 1.289€-03 1.247€E-03 a7s. 4 OS7E-D3 3.937€-03
SwW 625 625. 2.785£-03 2 _695E-03 625. 9.244E-03 8.94BE-02
wWow 533. 533. 3.676E-03 3.558E-03 533. 1.4B2E-02 1 435E-02
w 518, 518 . 3.562E-03 3 44BE-03 518. i1 430€-02 1 3B4E-02
wWhW 503. 503. 3.8B06E-03 3 .685E-03 $03. {1 443E-02 1 403E-02
Nw 495 . 495 . 4 _3I50E-03 4 21%E-03 495 . 1. 373E-02 1.327E-02
NNW 510. S510. 4 647E-03 4 _498F-03 510. 1.439€-02 1.393E-02
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Mixed

BRAIDWOOD

Supplemental Table A - Continued
Mode Joint Prequency Distribution Table Summaries

203 Foot Elevation Data

Summary Teo'ls sf Sgrcant by Speed aho Cless
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BR Q0D Revisio 0
January 4
Supplemental Table A - Continued

Mixed Mode Joint Frequency Distribution Table Summaries
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NOTE: Wind directions in tabies are presented in "wind from®" and not *"wind to" direction.
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