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CHAPTER 10

RADIOACTIVE EFFLUENT TREATMENT AND MONITORING

10.1

10.11

10.1.1.1

10.1.1.2

10.1.2

10.1.21

AIRBORNE RELEASES
System Description

A simpiified HVAC and gaseous effiuent fiow diagram is provided in Figure 10-1. The
principal release points for potentially radioactive airborne effluents are the two
auxiliary building vent stacks (designated Unit 1 Vent Stack and Unit 2 Vent Stack in
Figure 10-1). In the classification scheme of Section 4.1.4, each is classified as a
vent release point (see Table A-1 of Appendix A).

Waste Gas Holdup System

The waste gas holdup system is designed and installed to reduce radioactive gaseous
effluents by collecting reactor coolant system cff-gases from the reactor coolant
system and providing for delay or holdup to reduce the total radioactivity by
radiodecay prior 10 release to the environment. The system is described in Section
11.3.2 of the Byron/Braidwcod UFSAR.

Ventilation Exhaust Treatment System

Ventilation exhaust treatment systems are designed and instalied to reduce gaseous
radioiodine or radioactive material in particulate form in gaseous effluents by passing
ventiiation or vent exhaust gases throug" HEPA filters (and charcoal adsorbers when
required to mitigate potential iodine releases) prior to release to the environment.
Such a system is not considered to have any effect on noble gas effluents. The
ventilation exhaust treatment systems are shown in Figure 10-1.

Engineered safety teatures atmospheric cleanup systems are not considered 10 be
ventilation exhaust treatment system components.

Radiation Monitors
Auxiliary Building Vent Effluent Monitors

Monitors 1RE-PR028 (Unit 1) and 2RE-PR028 (Unit 2) continuously monitor the final
effluent from the auxiliary building vent stacks.

Both vent stack monitors feature automatic isokinetic sampling, grab sampling, and
tritium sampling.

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 nobla gas channal ramains activa. Tha indine and particiiate
channels, however, continue to operate under all conditions.

No automatic isoiation or contro! functions are performed by these monitors.

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

EPSPROJodembraid/1 01 -8 10-1
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Containment Purge Eftluent Monitors

Monitors 1RE-PRO01 (Unit 1) and 2RE-PRO01 (Unit 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 personne! will follow established procedures to terminate the release by
manually activating the containment purge valves. Additionally, the auxiliary building
vent effiuent monitors provide an independent, redundant means of monitoring the
containment purge effiuent.

No automatic isolation or control functions are pertormed by these monitors.

Pertinent information on thes2 monitors is provided in Byron/Braidwood UFSAR Table
11.5-1.

Area Radiation Monitors 1(2) RE-ARD11 and 1(2) RE-AR012 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-PRO02A/B continuously monitor the noble gas activity released from the
gas decay tanks.

On high alarm, the monitors automatically initiate closure of the valve 0GWO014 thus
terminating the release.

Pertinent information on these monitors and associated contro! devices is provided in
Byron/Braigwood UFSAR Table 11.5-1.

Gland Steam and Condenser Air Ejector Monitors

Monitors 1RE-PR027 and ZRE-PR027 continuously monitor the condenser air ejector
gas from Units 1 and 2, respectively. On high alarm 1(2)RE-PR027 initiates startup of
the offgas treatment system.

Pertinent information on these monitors is provided in Byron/Braiowood UFSAR Table
11.5-1.

Radwaste Building Ventilation Monitor

Monitor ORE-PR026 continuously monitors radioactivity in the radwaste building
ventilation system. No control device is initiated by this channael.

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

Component Cooling Water Monitor

Monitors ORE-PR008 (common), 1RE-PR00S (Unit 1), and 2RE-PR009 (Unit 2)
continuously monitor the component cooling water heat exchanger outiets. Or high
alarm ORE-PRO0S initiates closure of both component cooking water surge tank
(CCWST) vents, 1RE-PRO0S initiates ciosure of the Unit 1 CCWST vent, and 2RE-
PROO0S initiates closure of the Unit 2 CCWST vent.

EPSPROJodembrar/10r1 -8 10-2
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Pertinent information on this monitor is provided in Byron/Braidwood UFSAR Table
11.5-1.

Miscellaneous Ventilation Monitors

Monitor ORE-PRO03 continuously monitors radioactivity in the ventilation exhaust from
the laboratory fume hoods. No control device is initiated by this channel.

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

Alarm and Trip Setpoints

Setpoint Calculations

Auxiliary Building Vent Effluent Monitors

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

The setpoints for the high range noble gas channel are conservatively established at
50% of the maximum permissit @ station release rate for the high alarm and 25% of
the maxu.um reiease rate for the alert alarm.

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 monitor prior to purge.

Waste Gas Decay Tank Effluent Monitors

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

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 section 10.2.3.5
for the conversion factor).

Release Limits

Alarm and trip setpoints of gaseous effluent n.c..n2rs are established 10 ensure that
the release rate limits of RETS are not exceeded. The release limits are found by

solving Equations 10-1 and 10-2 for the total allowed reiease rate of vent releases,
Q,.

EPSPROJ/odem/braid/1071-8 10-3
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(1.11)Q, ¥ (VT,) £ 500 mrem/yr (10-1)
Q. ¥ (£ 1TT1x/0), exp(-A R/3600u )" (10-2)

+1.11V,]) < 3000 mrem/yr

The summations are over noble gas radionuclides i.
f, Fractional Radionuchide Composition

The release rate of noble gas radionuciide | divided by the total release rate
of ail noble gas radionuclides.

Q, Total Aliowed Reiease Rate, Vent Release [uCi/sec]

The total allowed release rate of all noble gas radionuclides releasec as vent
releases.

exp (-AR3600U,) is set equal to 1.0 for setpoint calculations.

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

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). Equation 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 gaseous effluents (see Section A.1.3.2 of Appendix A).

Since the solution to Equation 10-2 is more conservative than the solution to Equation
10-1, the value of Equation 10-2 (3.08 x 10° uCi/sec) is used as the limiting noble gas
release rate. During evolutions involving releases from the containment or waste gas
decay tanks, the release rate from each relsase path is procedurally limited to 1 x 10°
pCi/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 radioactivity mixture in axhaus! air
is assumed to have the radionuclide composition of Table 10-1.

Conversion Factors

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

EPSPROJbdcmbme/ Or1 -8 10-4
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HVAC Flow Rates

The plant vent stack flow rates are obtained from 1/2 PR28J. However, if the readout
indicates "0" tlow, the following minimum rated fan flow values are currently used:

Unit 1 - 6.15 x 10° ce/sec
Unit 2 - 4.55 x 10° co/sec

Allocation of Effluents trom Common Release Points

Radiocactive gaseous 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.

Dose Projections 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
sampies are obtained and analyzed, and the doses caiculated on a monthly basis to
verify compliance with 10CFRS0.

LIQUID RELEASES
System Description

A simplified liquid effiuent flow diagram is provided in Figure 10-3. A simplified liquid
waste processing diagram is provided in Figure 10-2.

The liquid radwaste treatment system is designed and installed to reduce radioactive
liquid effluents by coilecting the liquids, providing for retention or holdup, and
providing for treatment by demineralizer or a concentrator for the purpose of reducing
the total radioactivity prior to release to the environment. The system is described in
Section 11.2.2 of the Byron/Braidwood Updated Final Safety Analysis Report.

Reiease Tanks

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

Radiation Monitors

Liquid Radwaste Effluent Monitors

Monitor ORE-PRO01 is used to monitor all releases from the release tanks. On high
alarm, the monitor automatically initiates ciosure of valves OWX-353 and OWX-896 to
terminate the release.

Pertinent information on the monitnr and assnriatan aontrol davices ie peovidad in
Byron/Braiowood UFSAR Yable 11.5-2.

EPSPROJodembraid/10r1 -8 10-5
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Station Blowdown Monitor

Monitor ORE-PR0O10 continuously monitors the circulating water biowdown. No control
device is initiated by this channel.

Pertinent information on this monitor is provided in Byron/Braidwood UFSAR Table
11.5-2.

Reactor Containment Fan Cooler (RCFC) and Essential Service Water (ESSW) Outlet
Line Monitors

Monitors 1RE-PR02, 2RE-PR002, 1RE-PR003, and 2RE-PR003 continuously monitor
the RCFC and ESSW outiet lines.

No control device is initiated by these channels.

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

Turbine Building Fire and Qil Sump Monitor

Monitor ORE-PRO0S continuously monitors the fire and oil sump dischaige. On high
alarm the monitor automatically initiates an interiock to trip the discharge pumps,
close vaive 00D030, and terminate the release. Pertinent information on this monitor
is provided in Byron/Braidwood UFSAR Table 11.5-2.

Condensate Polisher Sump Monitor

Monitor ORE-PR041 continuously monitors the condensate polisher sump discharge.
On high alarm the monitor automatically initiates an interlock to trip the discharge
pumps and terminate the release. Pertinent information on this monitor is provided in
Byron/Braidwood UFSAR Table 11.5-2.

Alarm and Trip Setpoints

Setpoint Calculations

Alarm and trip setpoints of liquid effiuent monitors at the principal release points are
established to ensure that the limits of RETS and 10CFR20 are not exceeded in the
unrestricted area.

Liquid Radwaste Effluent Monitor

During release the setpoint is established at 1.5 times the analyzed tank activity pius
the background reading.

Station Biowdown Monitor

The monitor setpoint is found by solving equation 10-3.

Psc™+(1.25xC")x (r;,_ / (r’ . r__)) (10-3)

EPSPROwodcmbrard/10r1-8 10-6
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P Release Setpoint (UCI/mE ‘
1.25 Factor .. account for minor fluctuations
in count raw
¢  Concentration of activity in the circulating water blowdown [uCi/mQ
at the time of discharge. ("Background reading”)
€' Analyzed activity in the release tank {uCym@
F™  Circulating Water Blowdown Rate lepm]
F.,, Maximum Release Tank Discharge Flow Rate {gpm]
The flow rate from the raowaste discharge tank.
10.23.2 Discharge Flow Rates
10.23.2.1 Felease Tank Discharge Flow Rate
Prior 10 each batch release, a grab sample is cbtained.
The resufts of the analysis of the waste sample determine the discharge rate of each .
batch as follows:
Fi,, = 0.5(F, /¥ (CI/10eDUC,) ) (10-4)
The summation is over radionuclides i.
0.5 Factor for conservatism
r Maximum Permitted Discharge Flow Rate lgpm)

The maximum permitted flow rate from the radwaste discharge tank
based on radiological limits (not chemistry limits which may be more

restrictive)
Fo_ Circulating Water Blowdown Rate [gpm)
s Concantration of Radionuclide i in IuCirme@

]

the Release Tank

The concentration of radioactivity in the radwaste discharge tank based
on measurements of a sample drawn from the tank. .

EPSPROJodembraid/1 0r1-8 10-7
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DwcC, Derived Water Concentration [uCirmg)
of Radionuclide |

The concentration of radionuclide i given in Appendix B, Table 2, Column
2 to 10CFR20.1001-20.2402.

10 Multiplier
Relsase Limits

Release limits are determined from RETS. Discharge rates and setpoints are
adjusted 10 ensure that 50% of applicable RETS are not exceeded. (See Section
10.2.3.2)

In addition to the limits identified within the RETS, an administrative action leve! for
tritium has been established for the Braidwood cooling pond. This limit, based on
drinking water pathways, has been established as a control mechanism to ensure this
pathway does not become a significant contributor 10 public dose. Because the public
has access to the Braidwood cooling pond for fishing and/or boating an administrative
limit for discharges to the cooling pond is prudent 1o ensure dose to the public from
this path remains well below limits.

The controls for this pathway will be established by limiting the quantity (Curies)
discharged to the Braidwood cooling pond. Calculations were performed based on a
tritium concentration of 20,000 pCi/liter (40CFR180 public drinking water limit) and
200 pCi/liter which is a typical environmental lower limit of detection (LLD) for tritium.
The administrative action level will be established at 4 Ci/year which corresponds to
an equilibrium cooling pond level of 200 pCi/liter.

Release Mixture

For monitors ORE-PR001 and ORE-PRO10 the release mixiure used for the setpoint
detarmination is the radionuclide mix identified in the grab sample isotopic analysis or
the mix in Table 10-2.

For monitors 1RE-PR001, 1RE-PR002, 2RE-PR001, and 2RE-PR002, the release
mixture is the radionuchdes 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.

Conversion Factors

The readouts for the liquid effluent monitors are in uCi/me The cpm to pCi/mt
conversion is based on the detector sensitivity to Cs-137.

Liguid Dilution Flow Rates

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

Aliocation of Effluents from Common Release Points

Radioactive liquid effluents released from either release tank (OWX01T or OWX26T)
are comprised of contributions from both units. Under normal operating conditions. it

EPSPROJodcmbm/ 1 0r1-8 10-8
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is difficull 10 apportion the radioactivity between the units. Consequently, allocation is .
made evenly between units

Projected Concentrations for Releases

After determining F,.,, from Equation 10-4, RETS compliance is verified using
Equations 10-5 and 10-6.

C' ® C/'[Fusl(Fas * Foal] (10-5)
Y (C'nosowC ) <05 (10-6)
The summation is over radionucliges i.

C'  Concentration of Radionuclide i in the Unrestricted Area [uCirmg

The calculated concantration of radionuclide i in the unrestricted area as
determinad by Equation 10-5.

c’  Concentration of Radionuciide i in the Release Tank [uCV/m@

The concentration of radioactivity in the radwaste discharge tank

based on measurements of a sample drawn from the tank. ‘
DWC, Derived Water Concentration of Radionuclide i {uCirmg

of Radionuchde i

The concentration of radionuclide | given in Appendix B, Table 2, Column 2 to
10CFR20.1001-20.2402.

10 Multiplier
Fuwe Maximum Re'sase Tank Discharge a Flow Rate lgpm)
Fe  Circulating Water Blowdown Rate lgpm)

0.5 Factor for conservatism

SOLIDIFICATION OF WASTE/PROCESS CONTROL PROGRAM

The process control program (PCP) contains the sampling, analysis, and formulation
determination by which solidification of radioactive wastes from liquid systems is
ensured.

Figure 10-4 is a simplified diagram of solid radwaste processing system.

EPSPROJodembrmaid/10r1 -8 10-9
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Table 10-1
Assumed Composition of the Braidwood Station
Noble Gas Effivent
Percent of

lsotope Iotal Annual Release
Ar-41 00.89
Kr-85m 00.18

Kr-85 24.80

Kr-87 00.04

Kr-88 00.28
Xe-131m 01.40
Xe-133m 00.57
Xe-133 71.10
Xe-135 00.53
Xe-138 00.04

EPSPROModombmid/) 0r1 -8 10-10



Assumed Composition of the Braidwood Station Liquid Effluent

Cencentration

BRAIDWOOD

Table 10-2

Concentration

Revision 1.8
October 18985

(uCirmi)

(uCirmt)

8.00E - 06

1.00E - 05

3.00E - 06

5.00E - 06

2.00E - 05

8.00E - 06

2.00E - 06

3.00E - 06

4.00E - 06

2.00E - 06

2.00E - 06

6.00E - 06

3.00E - 07

1.00E - 05

3.00E - 08

4.00E - 06

8.00E - 07

1.00E - 07

4.00E - 07

8.00E - 07

8.00E - 06

2.00E - 06

1.00E - 06
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CHAPTER 11
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

| Braidwood Station follows the Uniform Radiological Environmental monitoring Program which is

| described in Chapter 8. This chapter identifies the site specific REMP for Braidwood Station.

I

| Supplemental tables describing reporting levels and LLDs are included within Chapter 9 and figures
| penerally denoting Braidwood Station sample locations are contained herein.
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Table 11-1

Radiological Environmental Monitoring Program

Exposure Pathway Sampling or Type and Frequency
and/or Sampie Sampie or Monitonng Location Collection Frequency of Analysis
1. Aitbome Continuous sampler Radioiodine Canisters.
operation with sample
Badioiodine and Indicators-Near Field coflection weekiy, or more | |-131 analysis weekly on
Paticulates frequently if required by near field and control
BD-06, Godley, 0.5 mi WSW (0.8 km M) dust loading. samples’.
BD-19, Nearsite NW, 0.3 miNW (0.5km Q)
BD-20, Nearsite N, 0.6 mi N (1.0 km A) Padicuiate Sampier;
BD-21, Nearsite NE, 0.5 mi NE (0.8 km C)
Gross beta analysis
indicators-Far Field following weekly filter
change’ and gamma
BD-02, Custer Park, 5.0 mi E (8.0 km E) isotopic analysis’ quarterly
BD-04, Essex, 4.8 mi SSE (7.7 km H) on composite filters by
BD-05, Gardner, 5.5 mi SW (88kmlLj location on near field and
control samples.
Controls
BD-03, County Line Road,
6.2 mi ESE (10.0 km F)

'OdecmbmidH 1118
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Tabie 11-1 (Cont'd)
Radiological Environmental Monitoring Program
Exposure Pathway Sa or T and F
2. Direct Radiation | a |Indicalors-inner Ring Quarterly Gamma dose on each TLD
Quarterly

BD-101-3,
BD-101-4,
BD-102-1,
BD-102-2,
BD-103-1,
BD-103-2,
BD-104-1,
BD-104-2,
BD-105-1,
BD-105-2,
BD-106-1,
BD-106-2,
BD-107-1,
BD-107-2,
BD-108-1,
BD-1u8-2,
BD-109-1,
BD-109-2,
BD-110-1,
BD-110-2,
BD-111a-1,
BD-111a-2,
BD-112-1,
BD-112-2,
BD-113a-1,
BD-113a-2,
BD-114-1,
8D-114-2,
BD-115-1,
BD-115-2,
BD-116-1,
BD-116-2,

05miN
05miN

1.2 mi NNE
1.1 mi NNE
1.0 mi NE
1.0 mi NE
0.7 mi ENE
0.7 mi ENE
22miE
22miE

2.5 mi ESE
2.5 mi ESE
32miSE
3.2 mi SE
3.2 mi SSE
3.2 mi SSE
38mi S
38mi S

2.8 mi SSW
2.8 mi SSW
1.4 mi SW
1.4 mi SW
0.7 mi WSW
0.7 mi WSW
05miwW
05miwW
0.4 mi WNW
0.4 mi WNW
0.3 mi NW
0.3 mi NW
0.4 mi NNW
0.5 mi NNW

(08 kmA)
(0.8 km A)
(1.9 km B)
(18 kmB)
(16kmCj
(1.6 kmC)
(1.1 kmD)
{(t.1kmD)
(2.4 km E)
(2.4 km E)
(2.7 km F)
(2.7 km F)
{3.2kmG)
(3.2 km Gj
(3.2 km H)
(3.2 km H)
(4.0 km J)
(40 km J)
(28 km K)
(2.9 km K)
{22kmL)
{22kmL)
(1.1 kmM)
(1.1 km M)
(0.8 km N)
(0.8 km N)
(0.6 km P)
(0.6 km P)
(0.5 km Q)
(0.5 km Q)
(0.6 km R)
(0.8 km R)

EPSPROJ/odcmbraid/1 r1-8
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Table 11-1 (Cont'd)
Radiciogical Environmental Menitoring Program
Exposure Pathway Sampling or Type and Frequency
2. Direct Radiation b. |ndicators-Outer Ring
(Cont'd) BD-201-1, 42miN (6.8 km A}
BD-201-2, 42N (6.8 km A)
BD-202-1, 4.8 mi NNE (7.7 km B)
BD-202-2, 4.8 mi NNE (7.7 km B)
BD-203-1, 4.8 mi NE (79kmC)
BD-203-2, 4.9 mi NE (79 km C)
BD-204-1, 4.3 mi ENE {69 kmD)
BD-204-2, 4.3 mi ENE (5.9 km D)
BD-205-1, 40miE (6.4 km E)
BD-2052, 40miE (6.4 km E)
BD-206-1, 4.5 mi ESE (7.2 kmF)
BD-206-2, 4.5 mi ESE (7.2 kmF)
BD-207-1, 4.5 mi SE (6.6 km G)
BD-207-2. 4.5 mi SE (6.6 km G)
BD-208-1, 4.5 mi SSE (7.2 km H)
BD-208-2, 4.5 mi SSE (7.2 km H)
BD-208-1, 48miS (7.7 km J)
BD-209-2, 48miS (7.7 km J)
BD-210-1, 4.9 mi SSW (7.9 km K)
BD-210-2, 4.9 mi SSW (7.9 km K}
BD-211-1, 4.8 mi SW (7.7 km L)
BD-211-2, 4.8 mi SW (7.7 km L)
BD-212-3, 5.0 mi WSW (BOkmM)
BD-212-4, 5.0 mi WSW (8.0 km M)
BD-213-3, 48miwW (7.7 km N)
BD-213-4, 48miW (7.7 km N)
BD-214-1, 4.3 mi WNW (6.9 kmP)
BD-214-2, 4.3 mi WNW (6.9 km P)
BD-215-1, 4.5 mi NW (72kmQ)
BD-215-2, 4.5 mi NW (7.2 km Q)
BD-216-1, 4.0 mi NNW (7.1 km R)
BD-216-2, 4.0 mi NNW (7.1 km R)

EQOdecmbth ir1-8
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Table 11-1 (Cont'd)
Radiological Environmental Monitoring Program
Exposure Pathway Sampling or Type and " equency
vor Samel Samoie or Monitoring Locatl Collection E { Anaiysi
2. Direct Radiation c. Qther
(Cont'd)

indicators

One at each of the airborne Iocation given in part 1.a

and 1 b

BD-305-1, Fossil Hunting Area, 0.4 mi E (0.64 km E)
BD-305-2, Braidwood Pond Access, 1.0 mi E (1.6 km E)
BD-209, Braidwood Pond Access, 2.7 mi S (4.3 km J)

d Controls

One at each airborne control location given in part 1.c.

EPSPROJ/odembraid 1111 8 11-5
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Table 11-1 (Cont'd)
Radiological Environmental Monitoring Program
Exposure Pathway Sampling or Type and Frequency
S S | Monitoring | : i { Anaivst
3. Waterborne
a. Ground/Well . Indicators Quarterly Gamina isotopic’ and
tritium analysis quarterly.
BD-13, Braidwood City Hall Well,
1.7 mi NNE (2.7 km B)
BD-3.-. Gibson Well, 4 7 mi E (7.6 km E)
BD-35, Joly Well, 4 7 mi E (7.6 km E)
BD-36, Hutton Well, 4 7 mi E (7.6 km E)
BD-37, Nurczyk Well, 4 7 mi E (76 kmE)
b. Drinking Water . Indicator Weekly grab sample Gross beta and gamma
isotopic analysis® on
BD-22, Wilmington, 5.0 mi NE (8.0 km C) monthly composite; tritium
analysis on quarterly
composite.
c. Surface Water Indicaior Weekly grab sample Gross beta and gamma
isotopic analysis® on
BD-10, Kankakee River downstream of monthiy composite; tritium
discharge, 5.4 mi NE (8.0 km C) and analysis on quarterly
composite.
d. Conirol . Control Weekly grab sample Gross beta and gamma
isotopic analysis’ on
BD-25, Kankakee River upstream monthly composite; tritium
of discharge, 9.6 mi E {154 km E) and analysis on quarterly
composite.
e. Sediments . Indicators Semiannually Gamma isotopic analysis’
semiannually.
BD-10, Kankakee River downstream of
discharge, 54 mi £ (8.0 kmC)

E‘Odiodcmbn'dli 18
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Table 11-1 (Cont'd)
Radiological Environmental Monitoring Program
Exposure Pathway i Sampling or Type and Frequency
4. |ngestion Biweekly: May through Gamma isotopic’ and I-131
October or monthly: analysis' biweekly May
a Mik . indicators November through April through October, monthly
November through April.
BD-17, Halpin's Dairy, 5.5 mi SSW (8.8 km K)
- Controls
BD-24, Goodwin Dairy, 7.4 mi E {(11.9 km E)
b. Fish . Indicator Two times annually Gamma isotopic analysis®
on edible portions
BDr-28, Kankakee River in discharge
area, 54mi E (8.7 km E)
- Control
BD-25, Kankakee River upstream of discharge
area, 96 mi E {154 km E)
¢ Food Products | a. Indicators Three times annually. Gamma isotopic analysis’
Two sampie locations within 6.2 mi. on edible portions.
Sample locations for food products may vary based
on availability and therefore are not required to be
identified here but shall be taken. Samples have
been taken previously at the following locations.
BD-14, Pinnick Farm, 1 8 mi N (29 km A)
BD-15, Girot Farm, 1.4 mi NNE (2.2 km B)
BD-16, Clark Farm, 3.3 mi ENE {5.5 km D)
- Controls
Two samples within 9.3 to 14.6 mi.
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Table 11-1 (Cont'd)
Radiological Environmental Monitoring Program '

Far field samples are analyzed when near fieid results are inconsistent with previous measurements
and radicactivity is confirmed as having its origin in airborne effluents released from the station, or
at the discretion of the Health Physics Support Director.

Airborne particulate sample filters shall be analyzed for gross beta radioactivity 24 hours or more
after sampling 1o allow for radon and thoron daughter decay. |f gross beta activity in air particulate
samples is greater than 10 times the yearly mean of control samples, gamma isotopic analysis shall
be performed on the individual sampia

Gamma isotopic analysis means . sntification and quantification of gamma emitting
radionuclides that may be attributable 10 the effluents from the station.

i-131 analysis means the analytical separation and counting procedure are specific for this
radionuciide.
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CHAPTER 12.0

SPECIAL NOTE

The transfer of the Radiological Effluent Technical Specifications to the ODCM by Technica!l Specification,
Amendment 35, dated April 13, 1992, was approved by the Nuclear Regulatory Commission.
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. 120 BARIOLOGICAL EFFLUENT TECHNICAL STANDARDS

Chapter 12 of the Braidwood Station ODCM is a compilation of the various regulatory requirements,
surveillance and bases, commitments ancd/or components of the radiological effiuent and
environmental monitoring programs for Braidwood Station. To assist in the understanding of the
relationship between ettiuent regulations, ODCM equations, RETS (Chapter 12 section) and related
Technical Specification requirements, Table 12.0-1 is a matrix which relates these various
components. The Radiological Environmental Monitoring Program fundamental requirements are
contained within this chapter and are explained programmatically in Chapier & with Braidwood
specific information in Chapter 11 and with a supplemental matrix in Table 12.0-2.
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Table 12.0-1
EFFLUENT COMPLIANCE MATRIX
Regulation Dose Component Limit ODCM RETS Technical
Equation Specification
10 CFR 50 Gamma air dose and beta air dose A-1 1242 | 6848
Appendix | due to airborne radioactivity in effluent | A-2
plume.
a. Whole body and skin dose due to | A-6 N/A N/A ‘
‘ airborne radioactivity in effluent A-7 ;
‘ plume are reported only if certain
‘ gamma and beta air dose criteria ?
are exceeded.
CDE for ail organs and all four age A-13 1243 | 6848
groups due to iodines and particulates
in eftiuent plume. All pathways are
considered.
CDE for all organs and all four age A-29 1232 | 6B4e4d
groups due to radioactivity in liquid
effluents.
t 10 CFR 20 TEDE, totaling all deep dose A-38 1246 | 6843
| equivalent components (direct, ground
; and plume shine) and committed
; effective dose equivalents (all
: pathways, both airborne and liquid-
f borne). CDE evaiuation is made for
j! adult only using FGR 11 data base.
40 CFR 180 Whole body dose (DDE) due to direct | A-35 1245 | 6.84.2.10
(now by dose, ground and plume shine from all
reference. sources at a station.
also part of
10 CFR 20) Organ dose<s (CDE) to an adult due to | A-13
all pathways.
Technical “Instantaneous” whole body (DDE), A-B 1241 | 68487
Specifications skin (SDE), and organ (CDE) dose A-9
rates 10 an adult due to radioactivity in | A-28
airborne effluents. For the organ
dose, only inhalation is considered.
"Instantaneous” concentration limits for | A-32 12.3.1 68482
hquid etfluents.
I Technical Radiological Effluent Release Report NA 1262 | 6.9.1.7
Specifications
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Table 12.0-2
REMP Compliance Mairix

10CFRS50 Implement environmental monitoring program.
Appendix !
| Section IV.B.2

Revision 1.8
Qctober 1985

| Technical Land Use Census
| Specifications

1252

68412

| Technical Interlaboratory Comparison Program
| Specificatons

12.5.3

6.84.13

Technical Radiological Environmental Operating Report
Specifications
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120 BARIOLOGICAL EFFLUENT TECHNICAL STANDARDS

12.1

12.1.1

121.2

12.1.3

1214

12.1.5

12.1.6

12.1.7

12.1.8

1218

REFINITIONS

Action shall be that which prescribes remedial measures required under designated
conditions.

Analeg Channel Qperational Test shall be the injection of a simulated signal into the
channel as close to the sensor as practicable to verity OPERABILITY of alarm,

interiock and/or trip functions. The ANALOG CHANNEL OPERATIONAL TEST shall
include adjustments, as necessary, of the alarm interlock and/or Trip Setpoints such
that the Setpoints are within the required range and accuracy.

Chaaonel Calibration 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 channe! including the sensors
and alarm, interlock and/or trip functions and may be performed by any series of
sequential, overlapping, or total channel steps such that the entire channel is
calibrated.

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

Rigital Channe! Operational Test shall consist of exercising the digital computer
hardware using data base manipulation and injecting simulated process data to verify
OPERABILITY of alarm and/or trip functions.

Rose Equivalent i-131 shall be that connection of 1-131 (microCurie/gram) which
alone would produce the same thyroid dose as the quantity and isotopic mixture of
1-131, 1-132, 1-133, |-134, and 1-135 actually present. The thyroid dose conversion
factors used for this calculation shall be those listed in Table 11l of TID-14844,
“Calculation of Distance Factors for Power and Test Reactor Sites”.

Erequency - Table 12.1-1 provides the definitions of various frequencies for which
surveillance, sampling, etc. are performed unless defined otherwise. The 25%
variance shall not be applied to Operability Action statements. The bases to
Technical Specification 4.0.2 provide clarifications 10 this requiremeant.

Member(s) of the Public means any individual except when that individual is

receiving an occupational dose.

Qccupational Dose means the dose received by an individual in the course of
employment in which the individual's assigned duties involve exposure fo radiation
and/or to radioactive material from licensed and unlicensed sources of radiation,
whether in the possession of the licensee or other person. Occupational dose does
not include dose from background radiation as a patient from medical practices, from
voluntary participation in medical research programs, or as a member of the public.
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Qperable/Operability 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 required
for the system, subsystem, train, component, or device to perform its function(s) are
also capable of performing their related support function(s).

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

Erocess Control Program (PCP) shall contain the current formulas, sampling,

analyses, tests, and determinations to be made to ensure that processing and
packaging of solid radioactive 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
requirements, and other requirements governing the disposal of radioactive wastes.

Eurge/Purging shall be any controlied process of discharging air or gas from a
confinement 1o maintain temperature, pressure, humidity, concentration or other
cperating condition, in such a manner that replacement air or gas is required to purity
the confinement.

Hated Thermal Powser shall be a totai core heat transfer rate to the reactor coolant of
3411 MWL,

Site Boundary shall be that line beyond which the land is neither owned, nor leased,
nor otherwise controlied by the licensee.

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

Source 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 10 the reactor coolant.

Jnrestocted Areg means an area, access 1o which is neither limited nor controlied by
the licensee.

Yentuation Exhaus! Treatment System shall be any system designed and installed 1o

reduce gaseous radioiodine or radioactive miterial in particulate form in effluents by
passing ventilation or vent exhaust gases through charcoal adsorbers and/or HEPA
filters for the purpose of removing iodines or particulates from the paseous exhaust
stream prior to the release to the environment. Such a system is not considered to
have any effect on nable gas effiuents. Engineered Safety Features Atmospheric
Cleanup Systems are not considered 10 be VENTILATION EXHAUST TREATMENT
SYSTEM components.

Yenting shall be any controlied process of discharging air or gas from a confinement
10 maintain temperature, pressure, humidity, concentration or other operating
condition, in such a manner that replacement air or gas is not provided or required
during VENTING. Vent, used in system names, does not imply a VENTING process.
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12.1.22  Waste Gas Hoidup System shall be any system designed and installed to reduce ‘

radioactive gaseous effluents by collecting Reactor Coolant System off-gases from
the Reactor Coolant System and providing for delay or holdup for the purpose of
reducing the total radioactivity prior to release to the environment.

| 12.1.23 Definitions Peculiar to Estimating Dose to Members of the Public using the ODCM
Computer Program.

a. ACTUAL - ACTUAL refers to using known release data to project
the dose 10 members of the public for the previous time period.
This data is stored in the database and used to demonstrate
compliance with the reporting requiremants of Chapter 12.

b. PROJECTED - PROJECTED refers to using known release data
from the previous time period or estimated release data 1o forecast
a future dose tc members of the public. This data is not
incorporated into the database.
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NOTATION

S - Shiftly

D - Daily

W - Weekly

M - Monthly

Q - Quarterly

SA - Semiannually
A - Annually

R - Refueling cycle
S/U - Startup

P - Prior

N.A.

BRAIDWOOD Revision 1.8

October 19985

TABLE 12.1-1
EBEQUENCY NOTATIONS®

EBEQUENCY

At least once per 12 hours.

At least once per 24 hours.

At least once per 7 days.

At Isast once per 31 days.

At least once per 92 days.

At least once per 184 days.

At least once per 366 days.

At least once per 18 months /550 dav~ .
Prior to each reactor startup.
Prior to each radicactive release.
Not applicable.

Each frequency requirement shall be performed within the specified time interval with the

maximum allowable extension not 10 exceed 25% of the frequency interval. The 25% variance
shall not be applied to Operability Action statements. The bases to Technical Specification
4.0.2 provide clarifications to this requirement.

EPSPROJodcmbraid/12r1 -8
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122 INSTRUMENTATION '
12.2.1 Radioactive Liquid Effluent Monitoring instrumentation
Qperability Reguirements
122.1.A The radioactive liquid effluent monitoring instrumentation channels shown in

Table 12.2-1 shall be OPERABLE with their Alarm/Trip Setpoints set 1o ensure
that the limits of 12.3.1.A are not exceeded. The Alarm/Trip Setpoints of these
channels shall be determined and adjustad in accordance with the methodology
and parameters in the ODCM.

Applicability: At all times
Action

1. With a radioactive liquid effluent monitoring instrumentation channe!
Alarm/Trip Setpoint less conservative than required by the above
specification, immediately suspend the release of radioactive liquid
effluents monitored by the affected channel, or declare the channel
inoperable.

4 With less than the minimum number of radioactive liquid effiuent
monitoring instrumentation channels OPERABLE, take the ACTION
shown in Table 12.2-1. Restore the inoperable instrumentation to
OPERABLE status within the time specified in the ACTION, or explain
in the next Radioactive Effluent Release Report pursuant to Section .
12.6 why this inoperability was not corracted within the time specified.

Bt B

12218 Each radioactive liquid effluent mon aring inst umentatior channel shall be
demonstrated OPERABLE by performance of the CHANNEL CHECK, SOURCE
CHECK, CHANNEL CALIBRATION and DIGIVAL and ANALOG CHANNEL
OPERATIONAL TEST at the frequencies show:. in Table 12.2-2.

12210 The radioactive liquid effluent instrumentation is provided to monitor and control,
as applicable, the releases of radioactive materials in liquid effiuents during
actual or potential releases of liquid 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 exceeding the limits of RETS. The OPERABILITY and use of this
instrumentation is consistent with the requirements of General Design Criteria
60, 63, and 64 of Appendix A to 10 CFR Part 50.
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BRAIDWOOD

INSTRUMENT

Radioactivity Monitors Providing Alarm and
Automatic Termination of Release

a. Liquid Radwaste Effluent Line (ORE-PR001)
b. Fire and Oil Sump (ORE-PR00S)
C. Condensate Polisher Sump Discharge (ORE-PR041)

Radioactivity Monitors Providing Alarm But Not
Providing Automatic Termination of Release

a Essential Service Water

Unit 1

a) RCFC 1A and 1C Outiet (1RE-PR002)
b) RCFC 1B and 1D Outlet (1RE-PR003)

2) Unit 2
a) RCFC 2A and 2C Outiet (2RE-PR002)
b) RCFC 2B and 2D Outlet (2RE-PR003)
b. Station Blowdown Line (ORE-PR010)

3. Flow Rate Measurement Devices
a Liquid Raowaste Effluent Line (Loop-WX001)
b. Liquid Radwaste Effluent Low Flow Line
(Loop-WX630)
c. Station Blowdown Line (Loop-CW032)
EPSPROJodcmbrad/12r1-8 12-8
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BADRIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

MINIMUM
CHANNELS

QPERARBLE  ACTION

1 31
1 34
1 34
1 32
1 32
1 32
1 32
1 32
1 33
1 33
1 33
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RADRIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION
ACTION STATEMENTS
ACTION 31 - With the number of channels OPERABLE less than required by the Minimun
Channels OPERABLE requirement, effiuent releases via this pathway may continue

for up to 14 days provided that prior to initiating a release

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

At least two technically qualified members of the facility statf
independently verity the release rate calculztions and discharge line
valving

Otherwise, suspend release of radioactive effluents via this pathway

ACTION 32 - With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases via this pathway may continue
for up 10 30 days provided that, at least once per 12 hours, grab samples are
collected and analyzed for principal gamma emitters and I-131 at a lower limit of
detection as specified in Table 12.3-1.

ACTION 33 With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effiuent releases via this pathway may continue
for up to 30 days provided the flow rate is estimated at least once per 4 hours
during actual releases. Pump performance curves generated in nlace may be used
to estimate flow

ACTION 34 With the number of channels OPERABLE less than required by the Minimum
Channeis OPERABLE requirement, effluent releases via this pathway may continue
for up to 30 days provided grab samples are analyzed for principal gamma emitters
and I-131 at a lower limit of detection as specified in Table 12.3-1

At least once per 12 hours when the specific activity of the secondary
coolant is greater than 0.01 microCurie/gram DOSE EQUIVALENT i-131
or

At least once par 24 hours when the specific activity of the secondary

coolant is less than or equal tc 0.01 microCurie/gram DOSE
EQUIVALENT |-131

EPSPROJodcmbrand/12r1-8




% Monitors Providing Alarm and
Automatic Termination of Release
a. Liquid Radwaste Effluent Line (ORE-PROC1)
b. Fire and Oil Sump Discharge (ORE-PRO0S5)
c. Condensate Polisher Sump Discharge (ORE-PR041)

2. Radioactivity Monitors Providing Alarm But Not
Providing Automatic Termination of Release

a. Essential Service Water
1) Unit 1

a) RCFC 1A and 1C Outlet (1RE-PR002)
b) RCFC 1B and 1D Outlet (1RE-PR003)

2) Unit2

a) RCFC 2A and 2C Outlet {2RE-PR002)
b) RCFC 2B and 2D Outlet (2RE-PR003)

b. Station Biowdown Line (ORE-PR0O10)
3. Flow Rate Measurement Devices
a. Liquid Radwaste Effluent Line (Loop-WX001)
b. Liquid Radwaste Effluent Low Flow Line (Loop-WX830)
c. Station Blowdown Line (Loop-CW032)

EPSPROJ/odcmbraid/12r1-8

CHANNEL SOURCE CHANNEL

CHECK  CHECK CALIBRATION IEST

D(4)
D(4)
D(4)

12-11

==

==

N.A.

NA.

NA.

R(3)
R(3)

R(3)

R{3)
R(3)

R(3)
R(3)

R{3)

DIGITAL ANALOG

CHANNEL CHANNEL

OPERATIONAL OPERATIONAL

1ESI

Q(1) NA.
Q() NA.
Q(1)* NA.
Q(2) NA.
Q(2) NA.
Qi2) NA.
Q(2) NA.
Q(2) NA.
NA. Q
NA. Q
NA. Q
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(4)
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JABLE 12.2:2 (Continued)
BARIQACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE
BEQUIREMENTS
JABLE NOTATIONS

The DIGITAL CHANNEL OPERATIONAL TEST shall also demonstrate that automatic isolation
of this pathway and control room alarm annunciation occur it any of the following conditions
exists:

a Instrument indicates measured levels above the Alarm/Trip Setpoint,
or
b. Circuit failure (monitor loss of communications - alarm only, detector loss of counts, or

monitor loss of power), or
e, Detector check source test failure, or
d. Detector channe! out-of-service, or

e. Monitor loss of sampie flow. This is only applicable for ORE-PR001 and ORE-PR00S.
Monitor ORE-PR041 will not trip on loss of sample flow.

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

a Instrument indicates measured levels above the Alarm Setpoint, or

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

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

The initial CHANNEL CALIBRATION shall be performed using one 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 sha!l 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 shail be used.

CHANNEL CHECK shall consist of veritying indication of fiow during periods of reiease.
CHANNEL CHECK shall be made at least once per 24 hours on days on which continuous,
periodic, or batch releases are made.
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12.2.2 Radioactive Gaseous Effluent Monitoring instrumentation

Qoerability Requirements

122.2.A

Surveillance Requirements

12228

The radioactive gaseous effluent monitoring instrumentation channels shown in
Tat'e 12.2-3 shall be OPERABLE with their Alarm/Trip Setpoints set 10 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
Action:

. With a radioactive gaseous effluent munitoring instrumentation channe!
Alarm/Trip Setpoint less conservative than required by the above
section, immediately suspend the release of radioactive gaseous
effluents monitored by the atfected channe!, or declare the channe!
inoperabie.

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

Each radioactive gaseous effluent monitoring instrumentation channel shall be
demonstrated OPERABLE by performance of the CHANNEL CHECK, SOURCE
CHECK, CHANNEL CALIBRATION and DIGITAL and CHANNEL
OPERATIONAL TEST at the frequencies shown in Table 12.2-4.

122.2C

EPSPROJodembracd/12r1-8

The radioactive gaseous effluent instrumentation is provided to monitor and
control, as applicable, the releases of radioactive materiais in gaseous effluents
during actual or potential releases of gaseous effiuents. 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 exceeding the limits of RETS. The OPERABILITY and use of
this instrumentation is consistent with the requirements of General Design
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
as 1x10* uCi/cc are measurable.
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MINIMUM CHANNELS

INSTRUMENT e MEEBANE. APPLICABILITY ACTION
1. Plant Vent Monitoring System - Unit 1

a Noole Gas Activity Monitor Providing Alarm

1) High Range {1RE-PR028D) 1 " 39

2) Low Range (1RE-PR028B) 1 ‘ 39
b. iodine Sampler {1RE-PR028C) 1 = 40
. Particulate Sampler (1RE-PRO28A) 1 . 40
d. Effluent System Flow Rate

Measuring Device (LOOP-VAD1S9) 1 = 36
e. Sampler Flow Rate Measuring

Device (1FT-PR165) 1 E 36

2. Plant Vent Monitoring System - Unit 2

a Noble Gas Activity Monitor Providing Alarm

1) High Range {2RE-PR028D) 1 : 39

2) Low Range (2RE-PR028B) 1 ~ 39
b. lodine Sampler (2RE-PR028C) 1 ’ 40
c. Particulate Sampler (2RE-PR028A) 1 ! 40
d. Effluent System Flow Rate

Measuring Device (LOOP-VAD20) 1 * 38
e. Sampler Flow Rate Measuring

Device (2FT-PR165) 1 i 36

E'OJiodcmbnnn 2ri8



INSTRUMENT
3. Not Used.
4. Gas Decay Tank System
a. Noble Gas Activity Monitor-

Providing Alarm and Automatic
Termination of Release
(ORE-PRO02A and 2B)

S. Containment Purge System

a. Noble Gas Activity Monitor-
Providing Alarm (RE-PR001B)

b. iodine Sampler
{RE-PR0OO1C)
- Particulate Sampler
(RE-PR0O01A)
6. Radioactivity Monitors Providing Alarm
and Automatic Closure of Surge Tank
Vent-Component Cooling Water Line

(ORE-PR009 and RE-PR00S)

EPSPROJ/odembraid/12r1-8

1ABLE 12.2:3 (Continued)
BARIOACTIVE GASEQUS EFFLUENT MONITORING INSTRUMENTATION

MINIMUM CHANNELS
— OPEBABLE APPLICABILITY

12-15

ACTION

35

37

40

40

41
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TABLE 12.2:3 (Continued)
| BARIQACTIVE GASEQUS EFFLUENT MONITORING INSTRUMENTATION
JABLE NOTATIONS

*At all times.

ACTION 35 - With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, the contents of the tank(s) may be released to
the environment for up 1o 14 days provided that prior to initiating the release:

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

b. At least two technically qualified members of the facility statf independently
verity the release rate calculations and discharge valve lineup.

Otherwise, suspend release of radioactive effluents via this pathway.

ACTION 36 - With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases via this pathway may continue
for up to 30 days provided the flow rate is estimated at least once per 4 hours.

ACTION 37 - With the number of channeis OPERABLE less than required by the Minimum
Channels OPERABLE requirement, immediately suspend PURGING of radioactive
| effluents via this pathway. Releases may continue via this pathway for up to 7 days
| provided real time monitoring of radioactive effluents released via this pathway is
| established.

ACTION 38 - Not used.

ACTION 38 - With the number of channels OPERABLE iess than required by the Minimum
Channels OPERABLE 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 sampies are analyzed for principle gamma emmitters at a LLD as specified in
| Table 12.4-1.

ACTION 40 - With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, etfluent releases via the affected pathway may
continue for up 10 30 days provided samples are continuously collected with
auxiliary sampling equipment as required in Table 12.4-1.

ACTION 41 - With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases via this pathway may continue
for up to 30 days provided that, at least once per 12 hours, liquid grab samples are
collected and analyzed for radioactivity at a lower limit of detection as specified in
Table 12.3-1.
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BADICACTIVE GASEQUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

EUNCTIONAL UNIT
A Plant Vent Monitoring System - Unit 1
a. Noble Gas Activity Monitor-Providing
Alarm

1) High Range (1RE-PR028D)

2) Low Range {1RE-PR0288B)

b. ledine Sampler (1RE-PR028C)

6. Particulate Sampler (1RE-PR0O28A)

d. Effiuent System Fiow Rate Measuring
Device (LOOP-VA019)

e. Sampler Flow Rate Measuring Device
(1FT-PR165)

L Plant Vent Monitoring System - Unit 2

a Noble Gas Activity Monitor-Providing

Alarm

1) High . ge (?RE-PR028D)
2) Low Range (2RE-PR028B)

b. lodine Sample (2RE-PR028C)

EPSFROJodembraid/12r1-8

CHANNEL

SOIJRCE CHANNEL

DIGITAL
CHANNEL
OPERATIONAL

MODES FOR WHICH
SURVEILLANCE

CHECK  CHECK CAUBRATION IEST = |[SREQUIRED

¢ O O O 9

X R BE E B
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R(3)
R(3)
R(3)

R(3)

R(3)
R(3;

R(3)

Q(2)
Q(2)
Q{2)
Q(2)

Q(2)
Q(2)
Q(2)



BRAIDWOOD

TABLE 12.2-4 (Continued)

Revision 1.8
October 1985

BADIOACTIVE GASEQUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

EUNCTIONAL UNIT
2. Plant Vent Monitoring System - Unit 2 (Continued)
c. Particulate Sampler (2RE-PR028C)

d Effiuent System Flow Rate Measuring
Device (LOOP-VA020)

e Sampler Flow Rate Measuring Device
(2FT-PR165)

3. Not Used
4. Gas Decay Tank Systam
a. Noble Gas Activity Monitor
Providing Alarm and Automatic
Termination of Release (ORE-PR0O02A and 2B)
5. Containment Purge System

a. Noble Gas Activity Monitor-
Providing Alarm (RE-PR0O01B)

b. lodine Sampler (RE-PR001C)

e Particulate Sampier (RE-PR001A)
6. Radioactivity Monitors Providing Alarm

and Automatic Closure of Surge Tank

Vent-Component Cooiing Water Line
(ORE-PR0O09 and RE-PR009)

'mzomman 218

CHANNEL SOURCE CHANNEL

DIGITAL
CHANNEL MODES FOR WHICH
OPERATIONAL SURVEILLANCE

CHECK  CHECK CALBBATION IEST = ISBEQUIRED

) M
D N.A
D NA
P P
D P
P P
P P
D M

R(3)

R

R(3)

R(3)
R(3)

R(3)

R(3)

Q{2) ‘
Q -
Q B
Q(!)o *
Q(2) ’
NA. -
NA. 5
Q(1) *
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JABLE 12.2-4 (Continuad)
BADIQACTIVE GASEQUS EFFLUENT MONITORING INSTRUMENTATION
SURVEILANCE REQUIREMENTS
JABLE NOTATIONS

At all times.

The DIGITAL CHANNEL OPERATIONAL TEST shall also demonstrate that automatic isolation
of this pathway and control room alarm annunciation occur if any of the foliowing conditions
exists:

a. Instrument indicates measured levels above the Alarm/Trip Setpoint,
or
b. Circuit tailure (monitor loss of communications - alarm only, detector loss of counts, or

monitor loss of power), or

c. Detector check source test failure, or
d. Detector channel out-of-service, or
e Monitor loss of sample flow. Monitoring ORE-PR0O02A and 2B will not trip on loss of

sample flow. This is only app. cable for functional unit 6, ORE-PR00S and RE-008.

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

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

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

c. Detector check source test faiiure, or
d. Detector channel out-of-service, or
e Monitor loss of sampie flow.

The initial CHANNEL CALIBRATION shall be pertormed using one 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 subsequent CHANNEL CALIBRATION, sources
that have been related to the initial calibration shall be used.
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123 LIQUID EFFLUENTS .
12.3.1 Concentration
12.3.1.A The concentration ot radicactive material released in liquid effluents to

UNRESTRICTED AREAS (see Braidwood Station ODCM Annex, Appendix F,
Figure F-1) shall be limitect 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 dissolved or entrained noble gases,
the concentration shall be limited to 2x10™ microCurie/ml total activity.

Applicability: At all times
Actign:
With the concentration of radioactive material released in liquid effluents

to UNRESTRICTED AREAS exceeding the above limits, immediately
restore the concentration to within the above limits.

Bt s

123.1.1.B Radioactive liquid wastes shall be sampled and analyzed according to the
sampling and analysis program of Table 12.3-1.

123.1.2.8B The results of the radioactivity 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 12.3.1.A.

1231.C This section is provided to ensure that the concentration of radioactive materials
released in liquid waste efiluents 10 UNRESTRICTED AREAS will be less than
10 times the concentration values in Appendix B, Table 2, Column 2 to 10 CFR
20.1001-20.2402. This limitation provides additional assurance that the levels
of radioactive materials in bodies of water in UNRESTRICTED AREAS will
result in exposures within: (1) the Section Ii.A design objectives of Appendix |,
10 CFR Part 50, to a MEMBER OF THE PUBLIC, and (2) the limits of 10 CFR
Part 20.1301.

This section applies 1o the release of radioactive materials in liquid effluents
from all units at the site.
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{Continued)

EPSPROJodem/braxd/12r1-8

The required detection canabilities 'or radinactive materials in liquid waste
samples are tabulated in terms o1 the lowar limits of detection (LLDs). Detailed
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, 566-93 (1968), and Hartwell, J.K., "Detection
Limits for Radioanalytical Counting Techniques,” Atlantic Richfield Hanford
Company Report ARH-SA-215 (June 1875).
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LIQUID RELEASE
TYPE

SAMPLING
FREQUENCY

MINIMUM ANALYSIS
FREQUENCY

TYPE OF ACTIVITY
ANALYSIS

LOWER LIMIT
OF DETECTION
(LLD)™ (uCi/mi)

1. Batch Release
Tanks(2)

Continuous
Releases (4)

a. Circulating
Water
Biowd

b, Waste Water
Treatment
Discharge to
Circulating
Water
Discharge

¢. Condensate
Polisher Sump
DISCh._[Q.

B . Principal Gamma 5x107
Each Batch Each Batch Emitters(7)
I-131 1x10°
= Dissolved and 1x10*
One Batch/M Entrained Gases
(Gamma Emitters)(7)
P M H-3 1x10%
Each Batch Composite (3)
Gross Alpha 1x107
© Q Sr-89, Sr-90 5x10*
Each Batch Composite (3)
Fe-55 1x10*
Continuous(5) w Principal Gamma 5x107
Composite(5) Emitters(7)
1-131 1x10*
M M Dissolved and 1x10%
Grab Sample Entrained Gases
(Gamma Emitters)(7)
Continuous(5) M H-3 1x10°*
Composite(5)
Gross Alpha 1x107
Continuous(5) Q Sr-89, Sr-90 5x10*
Composite(5)
Fe-55 1x10°®
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JABLE 12.3-1 (Continyed)
BADRIQACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM
LIQUID RELEASE SAMPLING MINIMUM TYPE OF ACTIVITY LOWER LIMIT
TYPE FREQUENCY ANALYSIS ANALYSIS OF DETECTION
FREQUENCY (LLD)™(uCi/m1)
3. Continuous W(6) W(6) Principal Gamma 5x107
Release(4) Grab Sample Emitters(7)
Essential -
Service Water 1-131 1x10
Reacior 3
Containment i H-3 1x10*
F
e e M (6) Dissoved and 1x10°
Line Entrained Gases
(Gamma Emitters)(7)
4. Continuous None None Principal Gamma 5x107
Surge Tank Emitters(7)
Vent-
Component Dissolved and 1x10*
Cooling Water Entrained Gases
Line (8) (Gamma Emitters)(7)
1-131 1x10*

EPSPROJiodembraid/12r1-8
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TARE {202 (oot &
t BADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM
JABLE NOTATIONS
(1) The LLD is defined, for purposes of these sections, as the smallest concentration of radioactive
material in a sample that will yield a net count, above system background, that will be detected
with 85% probability with only 5% probability of falsely concluding that a blank observation
represents a "real" signal.

For a particular measurement system, which may include radiochemical separation:

EqbYt(2.22E06)

LLD = 4.00s,
E+Ve222x10° « Y «exp(-Aat)
Where:
LLD = the lower limit of detection {microCuries per unit mass or volume),
s, = the standard deviaticnh 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), .
22 x 10° = the number of disintegrations per minute per microCurie,
Y = the fractional radiochemical yield, when applicable,
! A = the radioactive decay constant for the particular radionuclide (sec "), and
al = the elapsed time batween the midpoint of sampie collection and the time of
counting (sec).
Typical values of E, V, Y, and at should be used in the calculation.
! Alternative LLD Methodology
!
l An ahernative methodology for LLD determination follows and is similar to the above LLD
l equation:
|
l [2.71 + 465/B ) + Decay
I LLD =
|
!
|
!
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JABLE 12.3-1 (Continued)
. | BARIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM
JABLE NOTATIONS

Where:

B = background sum (counts)

E = counting efficiency, (counts detected/disintegrations)

g = sample quantity, (mass or volume)

b = abundance, (if applicable)

Y = fractional radiochemical yield or collection efficiency, (if applicable)

t = count time (minutes)

2.22E06 = number of disintegrations per minute per microCurie

271+ 465B « k' + (2k¥2¥B), and k = 1.645.
(k=value of the t statistic from the single-tailed t distribution at a significance level of
0.95 and infinite degrees of freedom. This means that the LLD result represents a

95% detection probability with a 5% probability of faisely concluding that the nuclide
presant when it is not or that the nuclide is not present when it is.)

Decay = e [ART/(1-e*™)] [AT, /1-¢™"%), (if applicable)
1 A = radioactive decay constant, (units consistent with At, RT and T,)

» At = "dehta 1", or the elapsed time between sample coliection or the midpoint of sample
| collection and the time the count is started, depending on the type of sample, (units
l consistent with A)
|
|

RT = elapsed real time, or the duration o' the sample count, (units consistent with A

| T, = sample deposition time, or the duration of analyte collection onto the sample media,
(units consistent with A)

|

| The LLD may be determined using installed radioanalytical software, if available. In
| addition 1o determining the correct number of channels over which to total the background
| sum, utilizing the software's ability to perform decay corrections (i.e. during sampie
| collection, from sample collection to start of analysis and during counting), this alternate
| method will result in @ more accurate determination of the LLD.

I

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 tact limit for a particular
measurement.

(2) A batch release is the discharge of liquid wastes of a discrete volume. Prior to sampling for
‘ analyses. each batch shall be isolated, and then thoroughly mixed by a method described in the
ODCM to assure representative sampling.
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BRAIDWOOD Revision 1.8
October 1995

BADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

JABLE NOTATIONS

A composite sample is one in which the quantity of liquid sampled is proportional to the quantity
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 liquid wastes of a nondiscrete volume, e.9., from a
volume of a system that has an input flow during the continuous release.

To be representative of the quantities and concentrations of radioactive materials in liquid
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 10 be representative of the effluent release.

Not required uniess the Essential Service Water RCFC Outlet Radiation Monitors RE-PR002
and RE-PRO03 indicates measured levels greater than 1x10* uCi/m! above background at any
time during the week.

The principal gamma emitters for which the LLD specification applies include the following

radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, and Xe-138 for dissolved and entrained

gases and Mn-54, Fe-58, 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 ‘
nuciides, shall also be analyzed and reported in the Radioactive Effluent Release Report

pursuant to Section 12.6.2, in the format outlines in Regulatory Guide 1.21, Appendix B,

Revision 1, June 1874.

A continuous release is the discharge of dissolved and entrained gaseous waste from a
nondiscrete liquid voiume.
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. 12.3.2 Dose

BRAIDWOOD Revision 1.8
Cctober 19985

0 .
12.3.2.A The dose or dose commitment 1o a MEMBER OF THE PUBLIC from radioactive

12328

Bases

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

¥ During any calendar quarter to less than or equal 1o 1.5 mrems to the whole
body and to less than or equal to 5 mrems to any organ, and

2. During any calendar year 10 less than or equal to 3 mrems to the whole boay
and to less than or equal to 10 mrems to any organ.

Applicability: At all times.
Action:

1. With the calculated dose from the release of radioactive materiais in liquid
effiuents exceeding any of the above limits, prepare and submit 1o 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 1o be taken to assure that subsequent releases will
be in compliance with the above limits.

Cumulative dose contributions from liquid effluents for the current caiendar Quarter
and the current calendar year shall be determined in accordance with the
methodology and parameters in the ODCM at least once per 31 days.

123.2C

This section is provided to implement the requirements of Sections II.A, IIl.A and IV.A
of Appendix |, 10 CFR Part 50. The Operability Requirements implement the guides
set forth in Section I1.A of Appendix |. The ACTION statements provide the required
operating flexibility and at the same time implement the guides set forth in Section
IV.A of Appendix | to assure that the releases of radioactive material in liquid effiuents
to UNRESTRICTED AREAS will be kept “as low as is reasonably achievable." The
dose caiculation methodology and parameters in the ODCM implement the
requirements in Section I1l.A of Appendix | that conformance with the guides of
Appendix | 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 tc be substantially underestimated.

The equations specified in the ODCM for calculating the doses due to the actual
release rates of radioactive materials in liquid effluents are consistent with the
methodology provided in Regulatory Guide 1.108, "Calculation of Annual Doses 1o
Man From Routine Releases of Reactor Effiuents For the Purpose of Evaluating
Compliance with 10 CFR Part 50, Appendix 1" Revision 1, October 1977 and
Regulatory Guide 1.113, "Estimating Aquatic Dispersion of Effluents from Accidental
and Routine Reactor Releases for the Purpose of Implementing Appendix |," April
1877,
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12.3.2 Dose (Continued) .
Bases

This section applies to the release of radioactive materials in liquid effluents from
each reactor 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 10 a
specific unit. An estimate shouid be made of the contributions from each unit based
on input conditions, e.g., flow rates and radioactivity concentrations, or, if not
practicable, the treated effluent releases may be aliocated equally to each of the
radioactive waste producing units sharing the Radwaste Treatment System. For
determining conformance to Operability Requirements, these allocations from shared
Racwaste Treatment Systems are to be added 1o the releasec specifically attributed
to each unit to obtain the total releases per unit.
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12.3.3 Liguid Radwaste Treatment System
. ity Racui

12.3.3.A The Liquid Radwaste Treatment System shaill be OPERABLE and appropriate
portions of the system shall be used to reduce releases of radioactivity when the
projected doses due 1o the liquid effiuent, from each unit, to UNRESTRICTED AREAS
(see Braiowood Station ODCM Annex, Appendix F, Figure F-1) would exceed 0.06
mrem 1o the whole body or 0.2 mrem to any organ in a 31-day period.

Applicability: At all times.
Agction:

g

Surveilance Requirements

123318

123328

Baaes

With radioactive liquid waste being discharged without treatment and in excess
of the above limits and any portion of the Liquid 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 inciudes the
following information:

a Explanation of why liquid radwaste was being discharged without
treatment, identification of any inoperable equipment or subsystems,
and the reason for the inoperability,

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

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

Doses due to liquid releases from each unit to UNRESTRICTED AREAS shall
be projected at least once per 31 days in accordance with the methodology and
parameters in the ODCM when the Liquid Radwaste Treatment System is not
being fully utilized.

The instalied Liquid Radwaste Treatment System shall be considered
OPERABLE by meeting Sections 12.3.1.A and 12.3.2.A.

123.3.C

EPSPROJodemMDrad/12r1 -8

The OPERABILITY of the Liquid Radwaste Treatment System ensures that this
system will be available for use whenever liquid effluents require treatment prior
to release 1o the environment. The requirement that the appropriate portions of
this system be used when specified provides assurance that the releases of
radioactive materials in liquid effluents will be kept "as low as is reasonably
achievable”. This section implements the requirements of 10 CFR 50.36a,
General Design Criterion 60 of Appendix A to 10 CFR Part 50 and the design
objective given in Section 11.D of Appendix | 1o 10 CFR Part 50.
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12.3.3 Liguid Radwaste Treatment System (Continued)

Bases

The specitied limits governing the use of appropriate portions of the Liquid Radwaste
Treatment System were specified as a suitable fraction of the dose design objectives
set forth in Section I1.A of Appendix |, 10 CFR Part 50, for liquid effluents.

This section applies to the release of radioactive materials in liquid effluents from each
unit at the site. When shared Radwaste Treatment Systems are used by more than
one unit on & 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 shouid be made of the contributions from each unit based on input conditions.
e.g.. flow rates and radioactivity concentrations, or, if not practicable, the treated
effluent releases may be allocated equally to each of the radioactive 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 tc the reieases specifically attributed to each unit to obtain the total
releases per unit.
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1241 Dose Rate
Qperability Requirements
124.1.A The dose rate due to radioactive 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 to the foliowing:

For noble gases: iess than or equal to a dose rate of 500 mrems/yr to the
whole body and less than or equal to a dose rate of 3000 mrems/yr to the
skin, and

2. For lodine 131 and 133, for tritium, and for all radionuclides in particulate

form with hali-lives greater than B days: Less than or equal to 1500
mrems/yr to any organ.

Applicability: At all times.
Agtion:

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

-

12.4.1.1.B The dose rate due to noble gases in gaseous effiuents shall be determined to be
within the above limits in accordance with the methodology and parameters in the
ODCM.

12.4.1.2.B The dose rate due to lodine 131 and 133, tritium, and all radionuclides in particulate
form with half-lives greater than 8 days in gaseous effluents shall be determined 1o
be within the above limits in accordance with the methodology and p irameters in the
ODCM by obtaining representative samples and performing analyses 1. accerdance
with the sampiing and analysis program specified in Table 12.4-1.

124.1.C This section is provided to ensure that the dose at any time at and beyond the SITE
BOUNDARY from gaseous effluents from all units cn the site will be within the
annual dose limits of 10CFR20. These limits provide reasonable assurance that
radioactive material discharged in gaseous etfluents will not result in the exposure of
a MEMBER OF THE PUBLIC, exceeding the limits specified in 10CFR20.1301.
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124  GASEQUS EFFLUENTS (Continued)

Bases

For MEMBERS OF THE PUBLIC who may at times be within the SITE BOUNDARY,
the occupancy 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, shal 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 beyond the SITE
BOUNDARY to less than or equal to 500 mrems/year to the whole body or to less
than or equal to 3000 mrems/year 10 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 equal to 1500 mrems/year.

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

The required detection capabilities for radioactive materials in liquid waste samples
are tabulated in terms of the lowar limits of detection (LLDs). Detailed discussion of
the LLD, and other detection imits 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. 40 586-93
(1968), and Hartwell, J.K., " Jetection Limits for Radioanalytical Counting
Techniques,” Atlantic Rict .eid Hanford Company Report ARH-SA-215 (June 1975).
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LIQUID RELEASE SAMPLING MINIMUM TYPE OF ACTIVITY LOWER LIMIT
TYPE FREQUENCY ANALYSIS ANALYSIS OF (e)
FREQUENCY DETECTION
(LLD)™ (uCirce)
1. Waste Gas P P Principal Gamma 1x10*
Decay Tank Each Tank Each Tank Emitters(2)
Grab Sample
2. Containment P P Principal Gamma 110
Purge Each Purge Each Purge (3) | Emitters (2)
(3) Grab -
Sample H-3 1x10°
3. Auxiliary Bidg. M (4)(5) M Principal Gamma 1x10*
Vent Stack Grab Sample Emitters (2)
(Unit 1 and 2) »
H-3 1x10
Continuous W (7) I-131 1x10™"
(6) Charcoal Sample
1-133 1x10™
Continuous W (7) Principal Gamma x10™
(6) Particulate Emitters(2)
Sample
Continuous Q Gross Alpha xi10™
(6) Composite
Particulate
Sample
Continuous Q Sr-89, Sr-80 x10™
(6) Composite
Particulate
Sample
Continuous Noble Gas Noble Gases, Gross 1x10*
Monitor Beta or Gamma
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JABLE 12.4:1 (Continued)
BADRIQACTIVE GASEQUS WASTE SAMPLING AND ANALYSIS PROGRAM
JABLE NOTATIONS

The LLD is defined, for purposes of these specifications, as the smallest concentration of
radioactive material in a sample that will yield a net count, above system background, that will
be detected with 85% probability with only 5% probability of falsely concluding that a blank
observation represents a "real" signal.

For a particular measurement system, which may include radiochemical separation:

4.66s,
E+Ve222x10° e exp (-Aal)

LLD =

Where:
LLD < the lower limit of detection (microCuries per unit mass or volume),

§, = 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 radioactive 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, Y, and at should be used in the calculation.

Allernative LLD Methodology

An atternative methodology for LLD determination follows and is similar to the above LLD
equation:

[2.71 + 4.65/B | * Decay
LLD «

Eqb Yt (2.22E06)
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. l BARIOACTIVE GASEQUS WASTE SAMPLING AND ANALYSIS PROGRAM
JARLE NOTATIONS
Where.

B = background sum (counts)

E = counting efficiency, (counts detected/disintegrations)

q = sample quantity, (mass or volume)

b = abundance, (if applicable)

Y = fractional radiochemical yield or collection efficiency, (if applicable)

t = count time (minutes)

2.22E06 = number of disintegrations per minute per microCurie

271+ 46508 = k' + (2k 2 ¥B), and k = 1.645.
(k=value of the t statistic from the single-tailed t distribution at a significance leve! of
0.85 and infinite degrees of freedom. This means that the LLD result represents a

95% detection probability with a 5% probability of talsely concluging that the nuclide
present when it is not or that the nuclide is not present when it is.)

Decay = e™ [ART/(1-e™™)] [AT, /1-e™™)], (if applicable)
A = radioactive decay constant, (unhits consistent with At, AT and T,)

At = "delta 1", or the elapsed time between sample collection or the midpoint of sample
collection and the time the count is started, depending on the type of sample, (units
consistent with A)

RT = elapsed real time, or the duration of the sample count, (units consisten with )

T, = sample deposition time, or the duration of analyte collection onto the sample media,
(units consistent with A)

The LLD may be determined using installed radioanalytical software, if available. In
addition to determining the correct number of charinels over which to total the background
sum, utilizing the software's abilitv to perform decay corrections (i.e. during sample
coliection, from sample coliection to start of analysis and during counting), this aternate
method will result in a more accurate determination of the LLD.

it should be recognized that the LLD is defined as a before the fact limit and not as an after the fact
limit for a particular measurement.
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JABLE 12.4-1 (Continued)
JABLE NOTATIONS

The principal gamma emitters for which the LLD specification apples inciude the following
radionuchioes: Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, and Xe-138 in noble gas releases and
Mn-54, Fe-58, Co-58, Co-60, Zn-65, Mo-88, I-131, Cs-134, Cs-137, Ce-141, and Ce-144 in
particulate releases. This list does not mean that only these nuclides are to be considered.

Other gamma peaks that are identifiable, together with ihose of the above nuclides, shall also
be analyzed and reported in the Radioactive Effluent Release Report pursuant to Section
12.6.2, in the format outiined in Regulatory Guide 1.21, Appendix B, Revision 1, June 1974,

Sampling and analysis shall also be performed following shutdown, startup, or a THERMAL
POWER change exceeding 15% of RATED THERMAL POWER within & 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 is in the spent fuel pool.

The ratio of the sample fiow 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
1241.A, 1242 A and 124 3.A. .

Samples shall be changed at least once per 7 days and analyses shall be completed within a
timeframe necessary 10 meet the applicable lower limits of detection but not to exceed 48 hours.
Sampling shall also be performed at least once per 24 hours for at least 7 days following each
shutdown, startup or THERMAL POWLR change exceeding 15% of RATED THERMAL
POWER within a 1-hour period and analyses shall be completed in a timeframe necessary 1o
meet the acpicable lower limits of detection but not 1o exceed 48 hours of changing. When
samples collected for 24 hours are analyzed, the corresponding LLDs may be increased by a
factor of 10. This requirement does not apply it: (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 more than a
factor of 3
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1242 Dose - Noble Gases

Qperability Requirements

124.2.A The air dose due 1o noble gases released in gaseous effluents, from each unit, 10

areas at and beyond the SITE BOUNDARY (see Braidwood Station ODCM Annex,
Appendix F, Figure F-1) shall be limited 10 the following:

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

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

Applicability: At ail times.

Action’

12428

Bases

With the calculated air dose from radioactive noble gases in gaseous effiuents
exceeding any of the above limits, prepare and submit to the Commission within 30
days, pursuant 1o Technizal Specification 6.9.2, a Specia! 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 1o
assure that subseqguent releases will be in compliance with the above limits.

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

1242C

This section is provided 1o implement the reguirements of Sections 11.B, IlIl.A and IV.A
of Appendix |, 1¢ CFR Pant 50. The Operability Requi-ements implement the Q.ides
set forth in Section I1.B of Appendix |. The ACTION statements provige the required
operating flexibility and at the same time implement the guides set forth in Section
IV.A of Appendix . to assure that the releases of radioactive material in gaseous
effluents to areas at or beyond the SITE BOUNDARY will be kept "as low as s
reasonable achievable." The Surveillance Requirements implement the requirements
in Secrion IIl.A of Appendix | that conformance with the guides of Appendix | 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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12.4.2 Dose - Noble Gases (Continued)

Bases

The dose calculation methodology and parameters established in the ODCM for
caiculating the doses due to the actual release rates of radioactive materials in
paseous effluents are consistent with the methodology provided in Rejulatory Guide
1.108, "Calculation of Annual Doses to Man From Routine Releases of Reactor
Etfluents For the Purpose of Evaluating Compliance with 10 CFR Part 50, Appendix |
Revision 1, October 1977 and Regulatory Guide 1.111, "Methods for Estimating
Atmospheric Transport and Dispersion of Gaseous Effiuents in Routine Releases from
Light-Water Cooles Feactors, Revision 1," July 1877. The ODCM equations provided
for determining the air doses at and beyond the SITE BOUNDARY are based upon
the historical average atmospheric conditions.

This section applies 1o the release of radioactive 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 ali 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 radioactivity concentrations, or, if not practicable, the
treated effiuent releases may be allocated equally to each of the radioactive waste
producing units sharing the Radwaste Treatment System. For determining
conformance to Operability Requirements, these allocations from shared Radwaste
Treatment Systems are 1o be added to the releases specifically attributed to each unit
to obtain the total releases per unit.
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. 1243 Doselogine 131 and 133, Tritium, and Radioactive Material in Paticulate “orm
Qperabilty Requirements

124.3.A The dose to a MEMBER OF THE PUBLIC irom lodine-131 and 133, tritium, and all
radionuchides in particulate form with half-lives greater than 8 days in gaseous effluents

I reieased, from each unit, 1o areas at and beyond the SITE BOUNDARY (see Braidwood Station
ODCM Annex, Appendix F, Figure F-1) shall be limited to the following:

1 During any calendar quarte:: Less than or equal to 7.£ mrems to any organ, and

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

Applicability: At all times.
Action’

1. With the calculated dose from the release of lodine-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 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 1o be taken 1o assure
that subsequent releases will be in compliance with the above limits.

Suwrveillance fequirements
’ 12.4.3.8 Cumulative dose contributions for the current calendar quarter and the current calendar year for
lodine-131 and 133, tritium, and radionuclides in particulate form with hali-lives greater than &

days shall be determined in accordance with the methodology and parameters in the ODCM at
least once per 31 days.

12.4.3.C This section is provided to impiement the requirements of Sections 11.C, IIl.A and IV.A of
Appendix |, 10 CFR Part 50 The Operability Requirements are the guides set forth in Section
I1.C of Appendix |. The ACTION statements provide the required operating fiexibility and at the
same time implement the guides set forth in Section IV.A of Appendix | to assure that the
releases of radioactive material in gaseous effluents to areas at or beyond the SITE
BOUNDARY will be kept "as low as is reasonable achievable." The ODCM calculational
methods specified in the Surveillance Requirements implement the requirements in Section 111.A
of Appendix | that conformance with the guides of Appendix | 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 uniikely to be substantially underestimated.
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The ODCM calculationial methodology and parameters for calculating the doses due
1o the actual reiease rates of the subject materials are consistent with the
methodology provided in Regulatory Guide 1.109, "Calculation of Annual Doses to
Man From Routine Releases of Reactor Effiuents For the Purpose of Evaluating
Compliance with 10 CFR Part 50, Appendix 1" Revision 1, October 1877 and
Regulatory Guide 1.111, "Methods for Estimating Atmospheric Transport and
Dispersion of Gaseous Effluents in Routine Releases from Light-Water-Cooled
Rnactors,” Revision 1, July 1877. These equations also provide for determining the
actual doses based upon the historical average atmospheric conditions. The release
rate specifications for lodine-131 and 133, tritium, and radionuclides in particulate
form with half-lives greater than 8 days are dependent upon the existing radionuciide
pathways 10 man, in the areas at and beyond the SITE BOUNDARY. The pathways
that were examined in the development of these calculations were: (1) individual
inhalation of airborne radionuclides, (2) deposition of radionuclides onto green leafy
vegetation with subsequent consumption by man, (3) deposition onto grassy areas
where milk animals and meat producing animal's graze with consumption of the milk
and meat by man, and (4) deposition on the around with subsequent exposure 10
man.

This section applies 10 the release of radioactive materials in gaseous effluents from
each unit at the site. When shared Radwaste Treatment Sysiems 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 radioactivity concentrations, or, if not practicable, the
treated effluent releases may be allocated equally 10 each of the radioactive 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.
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' 1244 Gaseous Radwasie Treatment System

Qperability Requirements

1244.A The VENTILATION EXHAUST TREATMENT SYSTEM and the WASTE GAS

Surveillance Requirements

HOLDUP SYSTEM shall be OPERABLE and appropriate portions of these systems
shall be used 1o reduce releases of radioactivity when the projected doses in 31
days due to gaseous effluent releases, from each unit, 10 areas at and beyond the
SITE BOUNDARY (see Braidworod Station ODCM Annex, Appendix F, Figure F-1)
meet or exceed Technical Specifications and/or Code of Federal Regulation limits

Applicability: At all times.

Action’

1. With radioactive paseous waste being discharged without treatment and in
excess of imits, prepare and submit to the Commission within 30 days,
rursuant to Technical Specification 6.9.2, a Special Report that includes the
following information-

a. Identification of any inoperable equipment or subsystems, and the
reason for the inoperability,

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

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

12.4.4.1.B Doses due to gaseous releases from each unit to areas at and beyond the SITE

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.

12.4.4.2.8 The installed VENTILATION EXHAUST TREATMENT SYSTEM and WASTE GAS

Pases

HOLDUP SYSTEM shall be considered OPERABLE by meeting Section 12.4.1 and
1242 0r 1243

1244.C

The OPERABILITY of the WASTE GAS HOLDUP SYSTEM and the VENTILATION
EXHAUST TREATMENT SYSTEM ensures that the system will be available for use
whenever gaseous effluents require treatment prior to release 1o the environment.

The requirement that the appropriate portions of this system be used when specified
provides reasonable assurance that the releases of radioactive materials in gaseous
effiuents will be kept "as low as is reasonably achievable”. This section implements
the requirements of 10 CFR 50.36a, General Design Criterion 60 of Appendix A to
10 CFR Part 50 and the design objective given in Section 11.D of Appendix | 10 10
CFR Part 50. The specified limits governing the use of appropriate portions of the
Gaseous Radwaste Treatment System were specified as a suitable fraction of the

dose design objectives set forth in Section II.B and 11.C of Appendix |, 10 CFR Part
50, for gaseous effluents.
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1244 Gaseous Radwaste Treaiment System (Continued) .
Bases

This section applies 1o the release of radioactive materials in gaseous effluents from
each unit at the site. When shared Raowaste 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 10 a specific unit.
An estimate should be made of the contributions from each unit based on input
conditions, e._ , flow rates and radioactivity concentrations, or, if not practicable, the
treated effluent releases may be allocated equally to each of the radioactive waste
producing units sharing the Radwaste Treatment System. For dstermining
conformance to Operability Requirements, these allocations from shared Radwaste
Treatment Systems are 10 be added to the releases specifically attributed to each
unit to obtain the total releases per unit.
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1245.A The annual (calendar year) dose or dose commitment to any MEMBER OF THE PUBLIC
due to releases of radioactivity and to radiation from uranium fue! cycle sources shall be
limited 10 less than or equal 1o 25 mrems to the whole body or any organ, except the
thyroid, which shall be limited to less than or equal to 75 mrems.

Applicability: At all times.

Action:

5.

Surveillance Requiements

With the caiculated doses from the reiease of radipactive materials in liquid or
gaseous effiuents exceeding twice the limits of Sections 12.3.2, 12.4.2, or 12.4.3,
calculations shouki be made including direct radiation contributions from the units
and from outside storage tanks to determine whether the above limits of Section
12.4.5.A have been exceeded. If such is 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 1o reduce subsequent
releases to prevent recurrence of exceeding the above limits and includes the
scheduie 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 conceniration of radioactive material involved, and the
cause of the exposure levels or concentrations. |f the estimated dose(s) exceeds
the above limits, and if the release condition resulting in violation of 40 CFR Part
180 has not already been corrected, the Special Report shall include a request for
a variance :n accordance with the provisions of 40 CFR Part 180. Submittal of
the report s considered a timely request, and a variance is granted until staff
action on the reguest is complete.

12.4 5.1.A Cumulative dose contributions from liquid and gaseous effiuents shall be determined in
accordance with Sections 12.3.2, 12.4.2, and 12.4.3, and in accordance with the
methodology and parameters in the ODCM.

12.4.5.2.B 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 124 5.A.
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1245 Total Dose (Continued) .
Bases

12.4.5.C This section is provided to meet the dose limitations of 40 CFR Part 190 that have
heen incorporated into 10 CFR Part 20 by 46 FR 18525. The section requires the
preparation and submittal of a Special Report whenever the caiculated doses due to
releases of radioactivity and to radiation from uranium fuel cycie sources exceed 25
mrems to the whole body or any organ, except the thyroid, which shall be limited to
less than or equal to 75 mrems. For sites containing up to four reactors, it is highly
unlikely that the resultant dose to a MEMBER OF THE PUBLIC will exceed the dose
limits of 40 CFR Part 190 if the individual reactors remain within twice the dose
design objectives of Appendix |, 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 tv a MEMBER OF
THE PUBLIC to within the 40 CFR Part 180 limits. For the purposes of the Special
Report, it may be assumed that the dose commitment to the MEMBER OF THE
PUBLIC from other uranium fuel cycle sources is negligible, with the exception that
dog?3 contributions from other nuclear fuel cycle facilities at the same site or within a
raciius of 8 km must be considered. If the dose to any MEMBER OF THE PUBLIC is
estimated to exceed the requirements of 40 CFR Part 190, the Special Report with a
request for a variance (provided the release conditions resulting in violation of 40
CFR Part 180 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 fulfilis
the requirements of 40 CFR Part 180 until NRC staff action is compieted. The
variance only relates to the limits of 40 CFR Part 180, and does not apply in any
way to the other requirements for dose limitation of 10 CFR Part 20, as addressed in .
Sections 12.3.1 and 12.4.1. An individual is not considered a MEMBER OF THE
PUBLIC during any period in which he/she is engaged in carrying out any operation
that is part of the nuclear fuel cycle.
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Surveiiance Reguirements
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Qperability Reguirements
The licensee shall conduct operations such that the TEDE to individual MEMBERS
OF THE PUBLIC doen not exceed 100 mrem in a year. In addition, the dose in any
unrestrictec area from external sources does not exceed 2 mrem in any one hour,
The Effluents Program shall implement monitoring, sampling, and analysis of
radioactive liquid and gaseous effluents in accordance with 10CFR20.1302 and with
the methodology and parameters in the ODCM.

Applicability: At all times.
Action:
1. If the calculated dose from the release or exposure of radiation meets or

exceeds the 100 mrem/year limit for the MEMBER OF THE PUBLIC, prepare
and submit a report to the Commission in accordance with 10CFR20.2203.

2. It the dose in any unrestricted area from external sources of radiation meets
or exceeds the 2 mrem in any one hour limit for the MEMBER OF THE
PUBLIC, prepare and submit a report to the Commission in accordance with
10CFR20.2203.

Calculate the TEDE to individual MEMBERS OF THE PUBLIC annually to
determine compliance with the 100 mremvyear limit in accordance with the ODCM.
In addition, evaluate and/or determine if direct radiation exposures exceed 2 mrem
in any hour in unrestricted areas.

This section applies to direct exposure of radioactive materials as well as
radioactive materiais released in gaseous and liquid effluents. 10CFR20.1301 sets
forth the 100 mrem/year dose limit to members of the public; 2 mrem in any one
hour limit in the unrestricted area; and reiterates that the licensee is also required to
meet the 40CFR190 standards. 10CFR20.1302 provides options to determine
compliance to 10CFR20.1301. Compliance to the above operability requirement is
based on 10CFR20, 40CFR190 and Braidwood Station Technical Specifications.
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125 BARIQLOGICAL ENVIBONMENTAL MONITORING PROGRAM
12.5.1 Monitoring Program .
Cnacabiley Aau

12.5.1.A  The Radiological Environmental Monitoring Program shall be conducted as specified
in Table 8.1-1 of Chapter 9 and Chapter 11.

Applicability: At all times.
Actign:

1. With the Radiological Environmental Monitoring Program not being conducted
as specified in Table 9.1-1 of Chapter 8 and Chapter 11, see Chapter § for
required actions.

PRI

12.5.1.B  The radiological environmental monitoring program samples shall be coliected
pursuant 1o Table 9.1-1 of Chapter 9 and Chapter 11. See Chapter 9 for detailed
surveiilance requirements.

125.1.C  The Radiological Environmental Monitoring Program required by this specification
provides measurements of radiation and of radioactive 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.
See Chapter 9 for detailed information. in addition, this requirement is stated in
Technical Specification 6.8.4 1.
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12.5.2 Land Use Census
Ooacability Aeaui

12.5.2.A. A Land Use Census to ensure that changes in the use of areas at and beyond the SITE
BOUNDARY are identified and that modifications to the monitoring program are made if
required by the results of the census.

Applicability: At all times.

Action:

1. See Section 9.2 of Chapter 9 for more details.
S : Racui
12.5.2.B See Section 9.2 of Chapter 9 for more details.
2ases

12.5.2.C See Section 9.2 of Chapter 9 for required surveiliances and Technical Specification 6.8.4.1.2 for
more bases details.
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.

12.5.3 Inieraboratory Comparison Program .
Qperability Requirements

| 12.5.3.A Participation in an interlaboratory Comparison Program to ensure that independent checks on
I the precision and accuracy of the measurement of radioactive materials in the environmenta!
| sample matrices are performed as part of the quality assurance program for environmental

I monitoring.

Applicability: At all times.

Action

See Section 9.2 of Chapter 9 for required actions.
S , Reaui
12.5.3.B See Section 9.2 of Chapter 9 for surveillance requirements.

Bases

| 12.5.3.C See Section 9.2 of Chapter 8 for more information. In addition, this requirement is stated in
l Technical Specification 6.8.4.1.3
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12.6.1.A Routine Annual Radiological Environmental Operating Report covering the operation of the
Units during the previous calendar year shall be submitted prior to May 1 of each year.

Apglicability: At all times.
Action:
, # See Section 8.4 of Chapter 9 for information.

- Aoy

12.6.1.B See Section 9.2 of Chapter 9 for more information.

Baszes

12.6.1.C See Section 8.2 of Chapter 9 for more information and Technical Specification 6.9.1.6.

EPSPROJmdcmbraid/12r1-8 12-49



BRAIDWOOD Revision 1.8
October 1895

126 REPORTING REQUIREMENTS (Continued) .

| 126.2

Annual Radioactive Etfiuent Felease Report™

Routine Annual Radioactive Effluent Release Reports covering the operation of the unit
during the previous calendar year operation shall be submitted prior to May 1 of the
following year.

The Annual Radioactive Effluent Release Reports shall include a summary of the
quantities of radioactive liquid and gaseous effiuents and solid waste released from the
unit as outlined in Regulatory Guide 1.21, "Measuring Evaluating, and Reporting
Radioactivity in Solid Wastes and Releases of Radioactive Materials in Liguid and
Gaseous Effluents from Light-Water-Cooled Nuclear Power Plants," Revision 1, June
1974, with data summarized on a quarterly basis foliowing the format of Appendix B
thereof.

For solid wastes, the format for Table 3 in Appendix B shall be suppiemented with three
additional categories: class 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 (8.9, cement, urea formaldehyds).

The Annual Radioactive Effluent Release Reports shall include & list and description of
unplanned releases from the site to areas beyond the site boundary of radioactive
materials in gaseous and liquid effluents made during the reporting period.

The Annua! Radioactive Effluent Release Reports shall include any changes made
during the reporting peried to the PCP, as well as any major changes to Liquid, .
Gaseous or Solid Radwaste Treatment Systems, pursuant to Section 12.6.3.

The Annua! Radicactive Effluent Release Reports shall also include the following: an
explanation as to why the inoperability of iquid or gaseous effluent monitoring
instrumentation was not corrected within the time specified in Section 12.2.1 or 12.2.2,
respectively, and description of the events leading to liquid 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 specity the releases of radioactive material from each unit,
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126 RBEPORTING REQUIREMENTS (Continued)
12.6.3 Qftsite Dose Caiculation Manual (ODCM)

12.6.3.1 The ODCM shall be approved by the Commission prior to implementation.

12.6.3.2 Licensee-initiated changes 1o the ODCM:

| a.
i
b.
c.
EPSPROJodembrad/1 2r1 -8

Shall be documented and records of reviews performed shall be retained as
required by Specification 6.10.2. This documentation shall contain:

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

2. A determination that the change will maintain the level of radioactive
effluent control required by 10 CFR 20, 160, 40 CFR Part 190, 10
CFR 50.36a, and Appendix | to 10 CFR Part 50 and not adversely
impact the accuracy or reliability of effluent, dose, or setpoint
calculations.

Shall become effective after review and acceptance by the Onsite Review and
Investigative Function and the approval of the Piant 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 or concurrent with the Annual Radioactive
Effiuent 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 aftected pages, clearly indicating the area of the page
that was changed, and shali indicate the date (e.g., month/year) the change
was implemented.
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126 BEPQRTING REQUIREMENTS (Continued)
12.6.4 Major Changes 10 Liquid and Gaseous Radwaste Treaiment Systems*

Licensee-initiated major changes to the Radwaste Treatment Systems (liquid and gaseous):

a Shall be reported to the Commission in the Annual Radioactive 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 information 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 involved and the
interfaces with other plant systems.

4)  An evaluation of the change which shows the predicted releases of radioactive
materials in liquid and gaseous effluents and/or quantity 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 1o a
MEMBER OF THE PUBLIC 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 radioactive materials, in liquid and gaseous
effluents and in solid waste, to the actual releases for the period prior to when the
changes are to be made;

7) An estimate of the exposure to plant operating personne! as a result of the 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 10 submit the information calied for in this section as part of the annua! FSAR

update.
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APPENDIX F
STATION-SPECIFIC DATA FOR BRAIDWOOD
UNITS 1 AND 2
F.1 INTRODUCTION

This appendix contains data relevant to the Braidwood site. Included is a figure showing the
unrestnicted area boundary and values of parameters used in offsite dose assessment.

F.2  REFERENCES

1. Sargent & Lundy, Nuclecr Analysis and Technoiogy Division Braidwood Calculation No.
ATD-0148, Revisions 0, 1, 2 and 3, 3/30/85 for Braiowood.

2. "Assessment of the Impact of Liquid Radioactive Effluents from Braiowood Station on Proposed
Fublic Water Intakes at Wilmington, lllinois”, J.C. Goklen NSEP, January 1980.

3 “Verification of Environmental Parameters Used for Commonwealth Edison Company's Offsite
Dose Calculations,” NUS Corporation, 1988.

4 “Verification of Environmental Parameters Used for Commonweatth Edison Company's Offsite
Dose Calculations,” NUTECH Engineers Group, 1992.
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Table F-1
Aquatic Environment Dose Parameters

General Intormation

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

Recreation includes one or more of the following: boating, waterskiing, swimming, and sport fishing.
Downstream dams are within 50 miles of the station. One is located on the Kankakee. The other is the
llinois River at Dresden Island, Marseilies and Starved Rock. The Kankakee Fiver flows into the thinois
River about 12 river miles downstream of the station.

This is based on information in Figure 2.1-13 of the Braidwood Environmenta! Report and in Section
24.1.1 and Figure 2.4-2 of the LaSalile Environmental Repon.

Water and Fish lngestion Parameters
Earameter* Yalue
U, water usage, L/hr 0.042
U', fish consumption, kg/hr 2.4E-3
1M, 1M 0.25,1.0
F* cfs 1.B5E4
F', cfs 5.63E3
t', he* 24.0
t*, hr' 3.0
«imits on Radioactivity in Unprotecied Qutdoor Tanks®

Outside Temporary Tank s 10C*

(per Technical Specification 3.11.1.4)

*The parameters are defined in Section A.2.1 of Appendix A
"1 (hr) = 24 hr (all stations) for the fish ingestion pathway

“1" (hr) = 3 hr (distance nearest potable water intake, 10 Wilmington, is 4 river miles downstream: a flow
rate of * 4 mph is assumed)

“ See Section A.2 4 of Appendix A

* Tritium and dissolved or entrained noble gases are excluded from this limit.
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Table F-2
Station Characteristics

STATION: Braigwood
LOCATION:  Braceville, lliinois
CHARACTERISTICS OF ELEVATED RELEASE POINT: Not Applicable (NA)
1) Release Height « ___m 2) Diameter = ___m
3) Exit Speed = ____ms’ 4) Heat Content_____Kcal s’
CHARACTERISTICS OF VENT STACK RELEASE POINT
1) Release Height = 066 m* 2) Diameter = _2.80 m
3) Exit Speed = 110 ms™
CHARACTERISTICS OF GROUND LEVEL RELEASE
1) Felease Height« 0 m
2) Builging Factor (D)= __606 m*
METEOROLOGICAL DATA
A 320 1 Tower is Located 573 m_NE of vent stack release point
Tower Data Used in Calculations

Wind Speed Differential
F.elease Point and Direction Temperature
Elevated —dDA) —iNAL___
i —pa ~189-30 11
Ground —i i J28-30 11

‘Used in calculating the meteorological and dose factors in Tables F-5, F-6 and F-7. See Sections B.3
through B.6 of Appendix B.

EPSPROJdombrad/ -8 F-3



Unrestricted Area

Table F-3

Critical Ranges
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Nearest Dairy Farm

Boundary* Boi ndary Nearest Resident® within § Miles*
Direction (m) (m) (m) {m)

N 610 305 800 None
NNE 914 265 , 00 None
NE 792 299 1000 None
ENE 701 361 1300 None
E 1036 355 1300 None
ESE 2713 425 3500 None
SE 3414 448 4300 None
SSE 3444 540 5300 None
S 4633 5§30 6800 None
SsSw 875 540 2400 None
Sw 632 632 800 None
WSw 5§55 555 700 None
w 518 500 600 None
WNW 503 434 600 None
NW 495 428 600 None
NNW 510 442 600 None

B.6 of Appendix B.

1884 annual survey by Teledyne

See Updated Final Satety Analysis Report Table 2.1-1a and
Caiculating the meteorological

Environmental Report. Used in

and dose factors in Tabies F-5 and F-7. See Sections B.3 through

nearest conservative 100 meters.

EPSPROJodemtrad s -8

1884 annual miich animal census,

Isotopes Midwest Laboratories. The distances are rounded to the

by Teledyne Isotopes Midwest Laboratories. Used in Calculating
the D/Q values in Table F-6. The distances are rounded 1o the nearest conservative 100 meters.

F-4



BRAIDWOOD Revision 1.8

October 1995
Tabie F4
Average Wind Speeds
Average Wind Speed (m/sec)*
Mixed Mode Ground Level
6.0 4.7
5.8 44
5.3 3.8
52 37
5.4 4.0
56 4.3
59 3.9
52 4.1
4.9 3.6
5.0 3.7
48 33
‘ WSw 4.7 42 24
w 54 44 2.2
WNW 6.0 46 24
NwW 60 48 31
NNW 6.8 54 38

'  Based on Braiowood site meteorological data, January 1976 through December 1987. Calculated in
Reterence 1 of Section F.2, using formulas in Section B.1.3 of Appendix B.

" The elevated and ground level values are provided for reference purposes only. Routine dose
calculations are performed using the mixed mode values.

EPSPROJodembraid/vy -8 F.5
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Table F-5
xmmommmuwwmmmm

Dowrwind Kixed Mode(Vent) Reiesse Ground Level Relesse
Direction Readius x/Q Radius b/e Radiue x/q o/e
(meters) (sec/m**3) (meters) (1/8**2) (meters) (sec/w**3) (1/m**2)

L 610, 1.161E-06  610. 1.643:-08 610,  4.646E-06 3.355¢-08
NNE 916, S.O76E-07 914, 7.023E-09 9N. 1.783:-06 1.382¢-08
NE 792. 2.990g-07 T92.  4.274E-09 792.  1.7386-06 1.092¢-08
ENE TO1. 4.281E-07 701.  4.9036-09 701.  2.174E-06 1.310¢-08

E 1036.  5.104£-07 1036. 3.7806-09 1036. 1.5056-08 8.5S1E-09
ESE 2713, 1.065E-07 2713, 1.964E-09 2713.  3.9906-07 1.949¢-09
SE 3414, 7.STSE-08 3414, T.225€-90 3416,  2.7STE-O7 1.0888-00
SSE 3444,  6.028E-08  3444.  6.34SE-10 3444,  2.165E-07 1.01SE-09

s G633. 4. D6BE-08 4633, 2. 644E-10 €633,  1.749E-07 4.5208-10
SSW 975. 1.92SE-07  97S. 2.B43¢-09 97S.  1.3336-06 6.78B1E-09
W 632. S.1538-07  632. 5.4082-09 632.  3.485E-06 1.494E-08
wsw 555. 7.B21E-07  555. 4.558E-09  S55. 5.47IE-06 1.853:-08

- S18. B.9016-07 S18. S5.084%-09 S18. S5.9026-06 1.830¢-08
Ny 503. 1.077E-06  503. 6.1006-09 S03. 6.472E-05 1.913¢-08
L 495. 1.081E-06  495. B.650¢-09 495. S5.501E-06 2.537¢-08
NNY 510. 1.0986-06 50. 1.185:-08 510.  5.421E-04 3.023£-08

BRAIDMOOD SITE METEOROLOGICAL DATA 1/78 - 12/87

Note: Based on Reference 1 of Section F .2 and the formulas in Sections B.3 and B.4 of Appendix B.
X/Q is used for beta _xin, and inhalation dose pathways. See Sections A12, A.1.3 and A.1.4.2 of Apprendix A
D/Q is used for produce and leaty vegetable pathways. Section A.1. 4 of Appendix A

The ground ievel release data are provided for referance purposes only. Routine dose calcuiations are performed using mixed mode
data.

Radius is the approximate distance from the midpoint between gaseous effluent reiease points to the location of highest X/Q or D/Q at
or beyond the unrestricted area boundary (UAB).

E'Odecmbmidlh 8 ‘ ‘
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Tabie F-58
x/omofou-xmaaammmmm«y

Dowrw i nd Hixed Mode(vent) Release Ground Leve! Release
Direction Radius x/Q Radius B/e Radius x/Q o/
(metere) (sec/m**3) (meters) (1/m**2) (meters) (sec/m**3) (1/m**2)
* 305. 3.766¢-06 305. 4.265z-08 305. 1.551E-0% $.627c-08
HNE 265.  3.841E-06 265. 3.855¢-08 265.  1.445€-0S ?.3186-08
NE 299. 1.412E-06 299.  1.473:-08 299. B8.827E-06 4.892¢-08
ENE 381,  1.265¢-06 361,  1.138:-08 361. 6.706E-06 3.652¢-08
£ 355.  1.669-06 355. 1.5%0¢-08 355. B.978BE-Us L.611E-08
ESE 425.  1.264E-06 425. 1.67ss-08 425.  7.012¢-06 4.132¢-08
SE 648,  1.056¢-06 48,  1.266¢-08 448,  6.269-06 3.%77e-08
SSE 540. 5.5966-07 540. B.639-09 5640. 3.473-08 2.258:-08
s 530. 6.1666-07 530. 5.42S5e-09 $30. 4.576c-08 1.745¢-08
Ssw 540. 4.441-07 540. 6.0008-09 540. 3.423¢-08 1.748:-08
SW 632. 5.153¢-07 632. S.408:-09 632. 3.485¢-06 1.49¢E-08
WSW 555. 7.821-07 555. 4.558¢-09 S55. S.471E-08 1.853¢-08
4 S00. .4316-07 500. S5.289¢-09 S00. 6.2656-06 1.932¢-08
Wy 434,  1.384E-06 434,  7.3%&-09 434, 8.361%-06 2.399¢-08
L2 428,  1.389¢-06 428. 1.050¢-08 428. 7.0708-08 3.170¢-08
EL] 662,  1.328¢-08 462,  1.444E-08 §42. 6.878c-08 3.7666-08

BRAIDWOOD SITE METEOROLOGICAL DATA Vs - 1287

Note: Based on Refersnce 1 of Section F 2 and the formulas in Sections B.3 and B 4 of Appendix B.
The ground level release data are provided for reference purposes only. Routine dose calculations are performed using mixed mode data.

Radius is the approximate distance from the midpoint between gaseous effluent release points to the location of highest X/Q or D/Q at or beyond
the restricted area boundary (RAB).

EPSPROJodcmMbraid/ht 8 F-7



s/t

. OT-ETeL" ¢
ol-Earrt
or-a;sTLw
OT-ELTe'y
€0-mete1
OT-EosL ¢
JT-WLSLT
oT-®EvoL T
oT-®oit-2
0T-most- L
So-EvET Y

. CT-iwe L
OT-meEsTy
OT-®sT0"2Z
OT-BICE ¢
So-EINTI Y

swe ey
panoip

(Cee®/T)0/Q Twapay

im‘%ga.ﬂ-’a;zg!’ioﬁicﬁ

= SL/T %3eq [esjdoroicezey eijs Pocapjeag

OT-"efs 1
Oi-Esst 1
IT-a9eg ¢
otT-aLsve
or-uZeL'S
OT-Bews -2
OT-®Tiy Y
Ot-®&vio 1
OT-WIés T
OT-essy
oT-mILT L

CT-REEE ¥
ol-mest T
oT-ger-L

eswejuy
PexIn

‘0008
‘e00s
‘eooe
‘o0sy
‘oLt
Te0ss
“0008
“oc0s
“0008
“o0cy
“o0Le
‘0608
“o0tEs
‘o0e"
‘o000
‘oosy

(sam3al)
Snypey

oT-ETeL €
or-sezr-e
OT-EEZLY
oT-EvLL
oT-EEve T
orT-a;ite 1
OT-ELsLY
oi-EvoL Y
oT-¥oLT e
0T-8as6t"
oT-E%ie- T
oT-uL
OT-BLs6' T
ot-asyo't
oOT-mIrT ¢
GI-dEs0

Paacag

ANeN IseaweN (Z..w/Ti0/q

94 %qey

QO0OMOivHE

OT-EeE9 ¥ "0008 NN
OT-dssT 1 ‘c00® e
TI-%962 6 ‘0608 RLT Y
TI-800L & ‘0008 L]
or-|evr Y ‘o008 “5M
oI-ELTv Y ‘Goos ns
OT-®TLYY 6208 K55
Gi-#@vL0'1 ‘o008 el
OT-mIss 1 "00Ge #55
OT-8sLL T “000e 48
otT-ETe6 1 ‘0008 asa
OT-®9is 1 ‘0Gos &
oT-msoe-1 ‘0008 aANE
OT-®tec-1 ‘0008 EN
Ol-HestT ¢ ‘0009 NN
OI-EPEs ¢ “000s N

SEReTey (siejew)
POEIN  snjpey Gojisceaja
SO ATIN Iscavey DU paGacg

L -Q!!Q‘.ovP.,O.w



BRAIDWOOD Revision 1.8
October 19395

Table F-7
meOMmemenmumemimomudmwmwmmm

Dowrwind Unrestricted Miszed Mode{Vent) Relsase Ground Level Relesse
Direction Ares Bound Radius v VRAR Redius 4 GBAR
(meters) (meters) (mrad/yr)/(uCi/sec) (meters) (mrad/yr)/(uCi/sec)
N 650. 610,  1.4556-04 1.0976-04 610. S5 .333:-04 4.0215-04
MNE 9. 914, 6.375E-05 4.807E-05 918, 2.125E-04 1.602E-04
NE 2. 792. 3.8288-05 2.886E-05 792. 2.007e-04 1.5138-04
ENE 701. TOY. 5.294€-05 3.992:-0% 701,  2.57SE-04 1.9418-04
E 1036, 1036. 3.703:-05 2.7926-05  103s. 1.7186-04 1.29%¢-04
ESE 2713, 2713, 1.1296-05 8.514E-06 2713, 3.792-05 2.859¢-05
SE 34, 3414, 7.0896-06 5.345E-06 3414, 2.141E-05 1.614E-0%
SSE 3444, 3444,  6.D4TE-D6 4.559E-06 3444, 1.798E-05 1.3568-0%5
s 4633, 6633,  3.224E-06 2.431E-06 4633, $.268E-06 6.9885-08
SSW 97s. O7S.  2.363¢-05 1.782¢-05 975.  1.444E-04 1.088E-0¢
W 632. 632. S5.9308-05 4.4728-0% 632.  J.694E-04 2.7BSE-04
VSW S55. 555. B.4608-05 6.%86E-05 555. S.9642E-04 &.4808-0¢
1Y 518, S18. 9.909¢-05 7.4TIE-05 S18. 6.2926-04 4.764E-04
Ny S03. 503. 1.205¢-04 9.082¢-0% S503. 6.6538-04 5.0168-04
L 495. 695,  1.242E-04 9.3666-05 495. 6.066E-08 &.574E-04
NN $10. S10.  1.3226-04 9.969%-05 S$10.  6.1448-04 4.6338-04

BRAIDVOOD SITE METEOROLOGICAL DATA 1/78 - 12/87

Note: Based on Reference 1 of Section F 2 and the formulas in Sections B.S and B.8 of Appendix B.

Routine dose caiculations are performed using mixed mode (vent) relnase data.
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Ground Level Relesse

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

BRAIDWOOD
v

Table F-7 (Continued)

(meters) (mrod/yr)/(uCi/sec) «

(meters)

Cownwind Ur-estricted MNixed Mode(Vent) Peisase

Birection Ares Bound Radius
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evel Relsase
mrad/yr)/(uCi/sec)

Ground
veaR Radius

v

BRAIDWOOD

Tab!s F-7 (Continued)

Dowrwind Unrestricted Mixed Mode(Vent) Release
(meters) (meters) (mrad/yr)/(uCi/sec) (meters) (

Oirection Ares Bound Radium

mmommrmmmsmoourmna-nnm«nmummmmmmm

HEHEHTH T

211'1’22"’.33’!3

ERHIHINTTH

1‘11132’."2333,,
H I
B288285558888888

R B HN

"“"’.S-‘"'.”

E82888855 58888828

HEHTHEHTHT

15‘561'.32‘77.’1

.

I HEEETE PR

T E T

ST LIS IT

F-11

ERAIDWOOD SITE METEOROLOGICAL DATA Ve - 2787

EFSPROJodembraid/i1 -8



LD

7!!!27&!1!!!.!..

BSEERESRECRERIYE

.,,‘2.“22’..'.'

Grownd Level Release
G
weters) (mrad/yr)/(uCi/eec)

3% sédediijgeddsdes 3
—_— © '
» m § 339984452290090¢ 3
i ] j1] fpeaeaeeyy
- \.1""221.‘22223
S & : : 92883f2322388888 3
“w ol
g Py diERRAINELE
S m R LU EDC AL
T -
B 3 2.0 8 8 E S E NSNS ‘
13; defegisjqeddsges .
.i‘ L
¥
MMM mmm1“&6 ne &tSﬂO m
HEL FHE P :
53"
P
Mm IMKMEmKNSWNNUWWN
e

:
|
£
m
|
m
m
|
£
:
:
:
m




Revision 1.8

October 1995

meters) (mrad/yr)/(uCi/sec)
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Tabie F-7 (Continued)
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Ground Leve! Release

Radius
maters) (mrad/yr)/(uCi/sec)
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Table F-7 (Continued)
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Ground Leve! Reiecase

Radius

®eters) (mrad/yr)/(uCi/sec)

BRAIDWOOD
v

Table F-7 (Continued)
Downiind Unrestricted Mixed Mode(Vent) Release
(meters) (meters) (mred/yr)/(uCi/sec) {

Direction Ares Bound Radius
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Ground Leve! Reiease

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

v

BRAIDWOOD
Table F-7 (Continued)
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mrad/yr)/(uCl/sec)

Releoase
S

Ground Level

BRAIDWOOD
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Table F-7 (Continued)
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ad/yr}/(uCi/sec)

Ground Level Reloase
VBAR Radius
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Table F-7 (Continued)

Dowrwind Unrestricted Mixed Mode(Vent) Relesse
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