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INTRODUCTION
The Sequoyah Nuclear Plant (SQN) Offsite Dose Calculation Manua! (ODCM) is a

supporting document of the SQN Technical Specifications. The ODCM is divided into
two major parts. The first part of the ODCM contains: 1) Radioactive Effluent Controls
required by Section 6.8 4. of the SQN Technical Specifications; 2) Radiological
Environmental Monitoring Controls required in Section 6 8.4.g of the SQN Technical
Specifications, 3) descriptions of the information that should be included in the Annual
Radiological Environmental Operating and Annual Radioactive Effluent Release Reports
required by SQN Technical Specifications 6.9.1.6 and 6.9.1.8; and, 4) Administrative

Controls for the ODCM requirements.

The second part of the ODCM contains the methodologies used to: 1) calculate offsite
doses resulting from radioactive gaseous and liquid effluents; 2) calculate gaseous and
liquid effluent monitor Alarm/Trip setpoints, and, 3) conduct the Environmental

Radiological Monitoring Program.

The SQN ODCM will be maintained for use as a reference guide on accepted
methodologies and calculations. Changes in the calculation methods or parameters will
be incorporated into the ODCM in order to assure that the ODCM represents the present
methodology in all applicable areas. Any licensee initiated ODCM changes will be
implemented in accordance with SQN Technical Specification 6.14 and ODCM

Administrative Contro!l 5.3.
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SECTIONS 1.0 AND 2.0
CONTROLS AND

SURVEILLANCE REQUIREMENTS
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1/2 CONTROLS AND SURVEILLANCE REQUIREMENTS

1/2.0 APPLICABILITY
CONTROLS

1.01

102

1.03

104

Compliance with the Controls contained in the succeeding controls is required during the
OPERATIONAL MODES or other conditions specified therein; except that upon faiiure to
meet the Control, the associated ACTION requirements shall be met.

Noncompliance with a Control shall exist when the requirements of the Control and
associated ACTION requirements are not met within the specified time intervals. If the
Control is restored prior to the expiration of the specified intervals, completion of the
ACTION requirements is not required.

When a Control is not met, except as provided in the associated ACTION requirements,
within 1 hour action shall be initiated to place the unit in a MODE in which the Controi

does not apply by placing it, as applicable, in:

a. At least HOT STANDBY within the next 6 hours,
b. At least HOT SHUTDOWN within the foliowing 6 hours, and
¢. At least COLD shutdown within the subsequent 24 hours.

Entry into an OPERATIONAL MODE or other specified condition shall not be made when
the conditions for the Control are not met and the associated ACTION requires a shutdown
if they are not met within a specified time interval. Entry into an OPERATIONAL MODE
or specified condition may be made in accordance with ACTION requirements when
conformance to them permits continued operation of the facility for an unlimited period of
time. This provision shall not prevent passage through or to OPERATIONAL MODES as
required to comply with the ACTION requirements. Exceptions to these requirements are
stated in the individual Controls. .
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1/2 CONTRGLS AND SURVEILLANCE REQUIREMENTS

1/2.0 APPLICABILITY
SURVEILLANCE REQUIREMENTS

201

202

203

204

Surveillance Requirements shall be met during the OPERATIONAL MODES or other
conditions specified for individual Controls uniess otherwise stated in the individual

Surveillance Requirement.

Each Surveillance Regquirement shall be performed within the specified time interval with
a maximum allowable extension not to exceed 25% of the specified surveillance intervel.

Failure to perform a Surveillance Requirement within the specified time interval shall
constitute a failure to meet the OPERABILITY requirements for a Control. The time limits
of the ACTION requirements are applicabie at the time it is identified that a Surveillance
Requirement has not been performed. The ACTION requirements may be delayed for up
to 24 hours to permit the completion of the surveillance when the allowable outage time
iimits of the ACTION requirements are less than 24 hours. Surveillance Requirements do

not have to be performed on inoperable equipment.

Entry into an OPERATIONAL MODE or other specified applicable condition shall not be
made unless the Surveillance Requirement(s) associated with the Control has been
performed within the applicabie surveiliance interval or as otherwise specified. This
provisiun shall rot prevent passage through or to OPERATIONAL MODES as required to
comply with ACTION requirements. Exceptions to these reguirements are stated in the

individual Controls.
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1/2 CONTROLS AND SURVEILLANCE REQUIREMENTS

1/2.1 INSTRUMENTATION
1/2.1.7 RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

CONTROLS

111 In accordance with SQN Technical Specification 6.8 4.1.1, the radioactive liquid effluent
monitoring instrumentation channels shown in Tabie 1.1-1 shall be OPERABLE with their
alarmArip setpoints set to ensure that the limits of ODCM Control 1.2.1.1 are not
exceeded. The alarmArip setpoints of these channels shall be determined in accordarnce
with the methodology and parameters in ODCM Section 6.2.

APPLICABILITY: This requirement is applicable during all releases via these pathways.

ACTION:

a.  With a radioactive liquid effluent monitoring instrumentation channel alarm/Arip setpoint less
conservative than required above, without delay suspend the release of radioactive liquid
effluents monitored by the affected channel or declare the channel inoperable, or change the

setpoint so that it is acceptably conservative.

b With less than the minimum number of radioactive liquid effluent monitoring instrumentation
channels OPERABLE, take the action shown in Table 1.1-1. Exert best effort to return the
instruments to OPERABLE status within 30 days and, if unsuccessfi.l, explain in the next
Annual Effiuent Release Report why the inoperability could not be corrected within 30 days.

¢. The provisions of Controls 1.0.3 and 1.0.4 are not applicable. Report all deviations in the
Annual Effluent Release Report.

SURVEILLANCE REQUIREMENTS

211 Each radioactive liquid effluent monitoring channel shail be demonstrated OPERABLE by

performance of the CHANNEL CHECK, CHANNEL CALIBRATION, and CHANNEL
FUNCTIONAL TEST operations at the frequencies shown in Table 2.1-1.
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Table 1.1-1 RADIOACTIVE LICUID EFFLUENT MONITORING INSTRUMENTATION

(Page 1 of 2)
Minimum
Instrument Channeis Action &3]
OPERABLE
1 T Gross Radioactivity Monitors Providing Automatic Termination of Release
a. Liquid Radwaste Effluent Line (0-RM-90-122A) 1 30
b. Steam Generator Blowdown Effluent Line 1 31
(1,2-RM-80-120A 121A)
¢. Condensate Demineralizer Effluent Line 1 30
(0-RM-80-275A)
2| Gross Radio ictivity Monitors Providing Automatic Termination of Release
a Essential Faw Cooling Water Effluent Header™ 1 32
(0-RM-90-133A -134A -140A -141A)
b. Turbine Building Sump Effluent Line 1 31 R37
(0-RM-90-212A (LOCAL))
3. | Flow Rate Measurement Devices
8. Liquid Radwaste Effluent Line 1 33
(0-FI-77-42)
b. Steam Generator Blowdown Effluent Line 1 33
(1,2-FI-15-44, 1,2-FR-15-25, 1,2-F-15-43)
¢. Condensate Demineralizer Effluent Line 1 33
(0-FR-14-456, 0-F-14-185 0-F-14-162)
d. Cooling Tower Blowdown Effluent Line 1 33

(0-FT-27-175 or 0-1.5-27-229))

4. | Tank Level Indicating Devices
a. Condensate Storage Tank (0-L-2-230, 0-L-2-233) 1 34

R37

§ | Continuous Composite Sampler and Sample Flow Monitor
a Condensate Demineralizer Regenerant Effluent Line 1 35
(0-FI-14-466)

* Requires minimum of 1 Channel/Header to be OPERABLE. 'U'I
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Table 1.1-1 RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION
(Page 2 of 2) TABLE NOTATION

ACTION 30 - With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases may continue previded that

prior to initiating a release:

& Al least two independent samples are analyzed in accordance with ODCM
Control 2.2.1.1, and

L. At least two technically qualified members of the Facility Staff independently
verify the release rate caiculations and discharge line valving;

Otherwise, suspend reiease of radioactive effluents via this pathway.

ACTION 31 - With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effiuent releases via this pathway may
continue provided grab samples are analyzed for principal gamma emitters in 37
accordance with SR 2.2.1.1.1and 221.1.2.

a. At least once per 12 hours when the specific activity of the secondary coolant is
greater than or equal to 0.01 uCi/g DOSE EQUIVALENT I-131.

b. At least once per 24 hou 5 when the specific activity of the secondary coolant is
less than or equal 10 0.01 uCi/g DOSE EQUIVALENT |-131.

ACTION 32 - With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases via this pathway may
continue provided that, at least once per 12 hours, grab samples are coliected
and analyzed for principal gamma emitters at a limit of detection of at least
5.0x10°7 uCimi. R37

ACTION 33 - With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases via this pathway may
continue provided the flow rate is estim sted at least once per 4 hours durirg actual
releases. Pump curves may be used 1. esti. ate flow.

ACTION 34 - With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, liquid additions to this tank may continued
provided the tank liquid level is estimated during all liquid additions to the tank.

ACTION 35 - With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases via this pathway may
continue provided representative batch samples of each tank to be released are
taken prior to release and composited for analysis according to Table 2.2-1,
footnote g.



SQN ODCM
Revision 37

Page 13 of 163

Table 2.1-1 - RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

SURVEILLANCE REQUIREMENTS
(Page 102)
SOURCE/ | CHANNEL CHANNEL
CHANNEL | SENSOR | CALIBRA. | FUNCTIONAL
Instrument CHECK CHECK TION vesty |
1. GROSS BETA OR GAMMA RADIOACTIVITY MONITORS PROVIDING ALARM AND AUTOMATIC
TERMINATION OF RELEASE
a Liquid Radwaste Effluent Line D P R(3) Q(1)
: M-80-122A
b. Steam Generator Blowdown Effluent D M R(3) Q(5)
Line (1,2-RM-80-120A 121A)
¢ Condensate Demineralizer Effluent D LY R(3) Q(5)
Line (0-RM-80-225A)
2. GROSS BETA OR GAMMA RADIOACTIVITY MONITORS PROVIDING ALARM BUT NOT
PROVIDING AUTOMATIC TERMINATION OF RELEASE
8 Essential Raw Cooling Water Effluent D M R(3) Q(2)
|__Line ‘0—RM-90-133A‘134A,140A,141A) =
b Turbine Building Sump Effluent Line 2} M R(3) Q)
(0-RM-90-212A (LOCAL))
3. FLOW RATE MEASUREMENT DEVICES
a. Liquid Radwaste Effluent Line D(4) NA. R Q
(0-FI-77-42)
b Steam Generator Blowdown Effluent D(4) N.A. R Q
Line
(1,2-FI-15-44, 1,2-FR-15-25, 1,2-F-15-
43)
¢. Condensate Demineralizer Effluent D(4) N.A. [ Q
Line
(0-FR-14-456 0-F-14-192, 0-F-14-185)
d. Cooling Tower Blowdown Effluent Line D(4) N.A. R Q
(0-FT-27-175, 0-L-27-225)
4. TANK LEVEL INDICATING DEVICES
a. Condensate Storage | ank D* NA. R Q
(0-L1-2-230, 0-1-2-233)
5. CONTINUOUS COMPOSITE SAMPLER AND SAMPLE FLOW MONITOR
a. Condensate Demineralizer Regenerant P N.A. R NA.
Effiuent Line (0-Fi-14-466)

|r37
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Table 2.1-1 RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION
SURVEILLANCE REQUIREMENTS
(Page 2 of 2) TABLE NOTATION

During liquid additions to the tank.

The CHANNEL FUNCTIONAL TEST shall also demonstrate that automatic isolation of
this pathway and control room alarm annunciation occurs if any of the following conditions
exists.

1. Instrument indicates measured levels above the alarmArip setpoint.

2. Circuit failure.

3. Downscale failure.

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

1. Instrument indicates measured levels above the alam setpoint.

2. Circuit faliure.

3. Downscale failure.

The initial CHANNEL CALIBRATION shall be performed using one or more of the
reference standards certified by the National Institute of Standards and Technology or
using standards that have been obtained from suppliers that part.cipate 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 reiated to the in‘al calibration shall be used.

CHANNEL CHECK shall consist of verifying indication of flow during periods of release.
CHANNEL CHECK shall be made at least once per 24 hours on days on which continuous
periodic, or baich releases are made.

The CHANNEL FUNCTIONAL TEST shall aiso demonstrate that automatic isolation of
this pathway and control room alarm annunciation occurs if any of the following conditions
ocnur:

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

2. Circuit failure.

The CHANNEL FUNCTIONAL TEST shall also demonstrate that control room
annunciation occurs if the following condition occurs.
1. Downscale failure.

R37
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1/2 CONTROLS AND SURVEILLANCE REQUIREMENTS

1/2.1 INSTRUMENTATION

1/2.1.2 RADIOACTIVE GASEQUS EFFLUENT MONITORING INSTRUMENTATION

CONTROLS

112 In accordance with SQN Technical Specification 6.8 411, the radioactive gaseous effluent

monitoring instrumentation channels shown in Table 1.1-2 shall be OPERABLE with their
alarm/Arip setpoints set to ensure that the limits of ODCM Control 1.2.2.1 are not
eyceeded. The alarmArip setpoints of these channels shall be determined in accordance
w h the methodology and parameters in ODCM Section 7.1.

APPLICABILITY: As shown in Table 1.1-2.
ACTION:

With a radioactive gaseous effluent monitoring instrumentation channel alarmArip setpoint
Jess conservative than required above, without delay suspend the release of radioactive
gaseous effluents monitored by the affected channel, declare the channel inoperable, or
change the setpoint S0 it is acceptably conservative.

With less than the minimum number of radioactive gaseous effiuent monitoring
instrumentation channels OPERABLE take the action shown in Table 1.1-2. Exert best efforts
1o return the instruments to OPERABLE status within 30 days 7.nd, if unsuccessful, explain in
the next Annual Effluent Report why the inoperability could not be corrected within 30 days.

The provisions of Controls 1.0.3 and 1.0.4 are not applicable. Report all deviations in the
Annual Effluent Release Repont.

SURVEILLANCE REQUIREMENTS

21.2 Each radioactive gaseous effient monitoring instrumentation channe! shall be

demonstrated OPERABLE by performance of ‘e CHANNEL CHECK, SOURCE CHECK,
CHANNEL CALIBRATION, and CHANNEL FUNCTIONAL TEST operations at the
frequencies shown in Table 2.1-2.
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Table 1.1-2 RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENT. ATION

(Page 1 0f 2)
Minimum
Channeis
instrument OPERABLE | Applicability | Action
1. | WASTE GAS DISPOSAL SYSTEM
2. | Noble Gas Activity Monitor /5-rcm-90-118A) - 40
b. | Waste Decay Tanks Effi .ent Flow Rate 1 i 41
Measuring Device (0-F|-77-230)
2. | CONDENSER VACUUM EYAALUST SYSTEM
8| Noble Gas Activity ionitor (1,2-RM-80-118) - 42
b. | Vent Flow Rate Monitor (1,2-F-2-256,257) s 41
(1,2-F1-2-101,148,181)
3. | SHIELD BUILDING EXHAUST SYSTEM
a. | Noble Gas Vent Rate Activity Monitor o - 43
(1,2-R-80-400 Ef)
b. | lodine Sampler (1,2-RE-90-402) 1 — 43 44
¢. | Panticulate Sampler (1,2-RE-80-402) 1 e 43 44
d. | Vent Flow Rate Monitor (1,2-FI-80-400),(1,2- | 1** - 41,43
R!-90-400 Monitor Item 029)
e. | Sampler Flow Rate Monitor ltem 028 (*,2- 1 — 45
RI-90-400 or 1,2-FI-80-400A)
4. | AUXILIARY BUILDING VENTILATION SYSTEM
a. | Noble Gas Activity Monitor (0-RM-80-101B) | 1 » 42
b. | lodine Sampler (0-RE-80-101) 1 . 44
¢. | Particulate Sampler (0-RE-80-101) 1 - 44
d. | Vent Flow Rate Monitor ( 0-F-30-5174A) 1 - 41
e. | Sampler Flow Rate Monitor (0-FIS-80-101) | 1 » 45
5. | SERVICE BUILDING VENTILATION SYSTEM
a. | Noble Gas Activity Monitor (0-RE-80-132B) | 1 2 42
p. | Vent Flow Rate Monitor ( 0-F-80-5132/) 1 . 41

* At all imes.

* Operability of shieid building noble gas vent :ate activity monitor (Eff) requires both vent flow

rate and radiation inputs since the high radiation alarm is only on the effluent channel (uCi/s).

Howeve: when the vent flow rate is inop the Low Rng radiation monitor is still capable of
providing noble gas indication. It's associated malfunction alarm on M-30 will alert OPS to
any secondary failures such as loss of sample flow or detector failure. Therefore as long as
the “Low Rng" is selected und the malfunction alarm is monitored RE-90-400 can be used to
meet ODCM Noble gas and Particulate/lodine sampler requirements. Mid or High range

channels do not have any ODCM requirements.
** During exhaust system operation.

R37
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Table 1.1-2 RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

(Page 2 of 2)TABLE NOTATION

ACTION 40 - With the number of channeis OPERABLE less than required by the Minimum

ACTION 41 -

ACTION 42 -

ACTION 43 -

ACTION 44 -

ACTION 45

Channels OPERABLE requirement, the contents of the tank(s) may be released to
the environment provided that prior to initiating the release:

a. At leas! two independent samples of the tank's contents are analyzed, and
b. At least two technically qualified members of the Facility Staff indepencantly
verify the release rate calculations and discharge valve lineup;

Otherwise, suspend reiease of radioactive effluents via this pathway.

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

With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases via this pathway may continue
provided grab samples are taken at least once per 12 hours and these samples are
analyzed for noble gas gross activity within 24 hours.

Vent Fiow Rate only Inoperable - With any inoperable vent flow monitor on a
discharge pathway where a fan is operating (Purge A, Purge B, ABGTS, or EGTS),
effluent release may continue provided: (a) "Low Rng" on RI-90-400 is selected
instead of "Eff"; and (b) st least once per 12 hours associated instrument
malfunction is verified not annunciated; and (3) a reading from *Low Rng" on RE -90-
400 is obtained at least once per 24 hours. The High Rad alarm on M-30 will not be
operable under this alignment.

Radiation Monitor Inoperable - With the low range channel inoperable, effluent
releases may continue provided grab samples are taken at least onct ner 12 hours
and these samples are analyzed for noble gas gross activity within 24 hours. Also
Action 44 must be complied with.

With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases via the affected pathway may
continue provided that within 4 hours afier the channel has been declared
inoperable samiples are continuously collected with auxiliary sampling equipment as
required in Table 2.2-2.

With the number of channels inoperable less than required by minimum channels
OPERABLE requirement, Effluent releases via this pathway may continue provided
the sampler flow rate is verified at least once per 4 hours.

R37
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Table 2.1-2 RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

( 0-F-90-5132A)

SURVEILLANCE REQUIREMENTS
(Page 1 of 2)
MODE in
Which
SOURCE/ | CHANNEL CHANNEL Surveii-
CHANNEL | SENSOR | CALIBRA- | FUNCTIONAL lance
Instrument CHECK CHECK TION TEST Required
1. WASTE GAS DISPOSAL SYSTEM
& Noble Gas Activity Monitor P P R(3) Q1) .
(0-RM-80-118A)
b. Flow Rate Monitor D NA. R Q o
(0-FI-77-230)
2. CONDENSER VACUUM EXHAUST SYSTEM
a. Noble Gas Activity Monitor D M(4) R(3) Q2) .
(1,2-RM-80-1189)
b. Vent Flow Rate Monitor D NA. R Q .
(1,2-F-2-256,257,
1,2-FI-2-101,148,191)
3. SHIELD BUILDING EXHAUST SYSTEM
a. Noble Gas Vent Rate Activity D M R(3) Q(2) oo
Monitor
(1,2-RE-90-400A (Low Range))
b. iodine Sampler w N.A. N.A. N.A. -
(1,2-RE-90-402)
¢. Particulate Sampler w N.A. NA. NA. i
(1,2-RE-90-402)
d. Vent Flow Rate Monitor D NA. R Q .
(1,2-FI-80-400, )
e. Sampler Flow Rate Menitor D NA. R Q -
(1,2-R1-90-:00 or 1,2-F|-90-400A)
4. AUXILIARY BUILDING VENTILATION SYSTEM
a. Noble Gas Activity Monitor D M R(3) Q2 .
(0-RM-90-101B)
&. lodine Sampler (0-RE-90-101) W NA. NA. N.A. "
c. Particulate Sampler W N.A. NA. NA. ’
(0-RE-90-101)
d. Vent Flow Rate Monitor D N.A. K Q .
(0-F-30-5174A)
€. Sampler Flow Rate Monitor D NA. R Q .
(0-F18-80-101)
5 SERVICE BUILDING VENTILATION SYSTEM
a. Noble Gas Activity Monitor D M R(3) Q2) "
(0-RE-90-132B)
b. Vent Flow Rate Monitor D NA. R Q '

R27
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Table 2.1-2 RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

SURVEILLANCE REQUIREMENTS
(Page 2 of 2) TABLE NOTATION

Al all times.
During shield building exhaust system operation.
During waste gas releases.

The CHANNEL FUNCTIONAL TEST shai: «'s) demonstrate that automatic isolation of
this pathway and control room alarm annunciation occurs if any of the following conditions

exists.

1. Instrument indicates measured levels above the alarmArip setpoint.
2. Circuit failure,
3. Downscale failure.

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

1 Instrument indicates measured levels above ine alarm setpoint.
2. Circuit failure.
3. Downscale failure.

For the auxiliary building ventilation system_ at least once every 18 months, the
CHANNEL FUNCTIONAL TEST shali also demonstrate automatic isolation of this
pathway if the instrument indicates measured levels above the alarm/rip setpoint.

The initial CHANNEL CALIBRATION shall be performed using one or more of the
reference standards certified by the National Institute of Standards and Technology 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 bse:. “elated to the initial calibration shall be used.

The SOURCE/SENSOR CHECK for ihc vondenser Vacuum Exhaust Monitor will be
accomplished using an LED sensor check source in lieu of a radioactive source.

R37
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1/2 CONTROLS AND SURVEILLANCE REQUIREMENTS

1/2.2 RADIOACTIVE EFFLUENTS
1/2.24 LIQUID EFFLUENTS

1/2.2.1.1 CONCENTRATION
CONTROLS

1.2.1.1 In accordance with SQN Technical Specifications 6.8.4.1.2 and 3, the concentration of
radioactive material released to UNRESTRICTED AREAS (see Figure 3.1) shall be limited
gt all times to ten times the concentrations specified in 10 CFR Part 20, Appendix B, Table
2. Column 2 for radionuclides other than dissolved or entrained noble gases. For
dissolved or entrained noble gases, the concentration shall be limited to 2X10™4 uCi/mi
total activity.

APPLICABILITY: At all times.
ACTION:

a. With the concentration of radioactive material released to UNRESTRICTED AREAS exceeding
the above limits, without delay, restore the concentration 10 within the above limits.

b. If samples or analyses required by Tabie 2.2-1 are not performed, report these in the next
Annual Radioactive Effluent Release Report with an explanation why they were missed and
what actions were taken to prevent reoccurrence.

¢. The provisions of Controls 1.0.3 and 1.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

2.2.1.1.1 Radioactive liquid wastes shall be sampled and analyzed according to the sampling and
analysis program of Table 2.2-1.

2.2.1.1.2 The results of the radioactivity analysis shall be used in accordance with the methods in
ODCM Section 6.1 to assure that the concentration at the point of release is maintained
within the limits stated above.



SQN ODCM
Revision 37
Page 21 of 163

Table 2.2-1 RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

(Page 1 0f 3)
Minimum Lower Limit of
Sampling Analysis Type of Activity | Detection (LLD)
uid Release 7 Frequency Frequency Analysis
A Batch Waste Release Tanks P P Principal Gamma 5x10°
1. Waste Condensate Tanks Each Batch | Each Batch Emitters
(3) -
2. Cask Decontamination =131 1x10°
Tank s
3. Laundry Tanks (2) P M Dissolved/ 1x10°
4 Chemical Drain Tank One Batch/M Entrained Gases
5 Monitor Tank (Gamma Emitters)
6. Distillate Tanks (2) s
7. Condensate Demineralizer P M H-3 1x107,
Waste Evaporator Tank Each Batch | Composite? |  Gross Alpha 1x10°
P Q §1-89, S1-00 5x10°"
Each Batch | Composite? Fe-55 1x10°
B. Continuous Releases® D W Principal Gamma | 5x10°
1. Steam Generator Greb Sample Composite© Emitters '
Blowdown :
2. Turbine Building Sump" M M -131 12107,
Grab Sample Dissolved/ 1x10°
Entrained Gases
(Gamma
Emitters) .
D M H-3 1x10°,
Grab Sample | Composite® Gross Alpha 1x10°
D Q Sr-89, 5r-80 510"
Grab Sample | Composite® Fe-55 1x10”"
C. Periodic Continuous Continuous” w Principal Gaqma 5x10”
Releases® Composite® Emitters
1. Non-Reclaimable Waste . 4
Tank M M -131 1x10°
2. High Crud Tanks (2) Grab Sample Dissolved/ 1x10”"
3. Neutralizer Tank Entrained Gases
(Gamma
Emitters)
Continuous® M H-3 1107
Composite® Gross Alpha 1x10°
Continuous* Q $-89, 5r-90 5x107,
Composite© Fe-55 1x10°

R37
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Table 2.2-1 RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM
(Page 2 of 3) TABLE NOTATION

& The LLD is defined for the purpose of these specifications as the smaliest concentration of
radioactive material in a sample that will yield a net count above sysiem 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,

LD =
E V 222x10° Y exp (-AAY)

Where:
LLD is the "a priori" lower limit of detection as defined above in microcune per unit mass

or volume,

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

E is the counting efficiency as counts per disintegration,

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

2.22x106 is the number of disintegrations per minute per microcurie,

Y is the fractional radiochemical yield (when applicable),

A is the radioactive decay constant for the particuiar radionuclide, and

At for plant effluents is the elapsed time between midpo nt of sample coliection and time

of counting (midpoint).

It should be recognized that the LLD is defined as an g prior (before the fact) limit representing
the capability of a measurement system and not an @ posterion (after the fact) limit for a
particular measurement.

b 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
which is representative of the liquids released.

¢ Prior to analyses, all samples taken for the composite shall be thoroughly mixed in order for the
composite sample to be representative of the effluent release.
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Table 2.2-1 RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM
(Page 3 of 3) TABLE NOTATION

d 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 the method described in
ODCM Section 6.1.1, 10 assure representative sampling.

e A continuous release is the discharge of liquid wastes of & nondiscrete volume; e.g., from a
volume or system that has an input fiow during the continuous release.

f The principal gamma emitiers for which the LLD specification applies exclusively are the
following radionuclides: Mn-54, Fe-58. Co-58, Co-60, Zn-65, Mo-99, Cs-134, Cs-137, Ce-141,
Ce-144 shall also be measured with an LLD of 5x10-6. This list does not mean that only these
nuclides are to be detected and reported. Other peaks which are measurabie and identifiable,
together with the above nuclides. shall also be identified and reported.

g Releases from these tanks are continuously composited during releases. With the composite
sampler or the sampler flow monitor inoperable, the sampling frequency sha!l be changed to
require representative batch samples from each tank 1o be released to be taken prior to release
and manually composite for these analyses.

h Applicable only during periods of primary to secondary leakage or the release of radioactivity as
detected by the effluent radiation monitor provided the radiation monitor setpoint is at a LLD of
51x1o4 uCi/ml and allowing for background radiation during periods when primary 1o secondary
leakage is not occurming.
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1/2 CONTROLS AND SURVEILLANCE REQUIREMENTS
1/2.2 RADIOACTIVE EFFLUENTS
4/2.2.1 LIQUID EFFLUENTS
12.2.1.2 DOSE
CONTROLS

1.2.1.2 in accordance with SQN Technical Specification 6.8.4.1.4 and 5, the dose or dose
commitment to a MEMBER OF THE PUBLIC from radioactive materials in liquid effluents
released 1o UNRESTRICTED AREAS shall be limited from each reactor unit:

a. During any calendar quarter to less than or equal to 1.5 mrem to the total body and
to less than or equal to 5 mrem to any organ, and

b. During any calendar year 10 less than or equal to 3 mrem to the total body and 1o
less than or equal to 10 mrem to any organ.

APPLICABILITY: At all times.
ACTION:

a  With the calculated dose from the release of radioactive matenials in liquid effluents exceeding
any of the above limits, prepare and submit to the Commission within 30 days, pursuant to
ODCM Administrative Control 5.4, a toecial Report which identifies the cause(s) for
exceeding the limit(s) and defines the corrective actions that have been taken 10 reduce the
releases and the proposed corrective actions o be taken 10 assure that subsequent releases
will be in compliance with the above limits. This Special Report shaii also include (1) the
results of radiological analyses of the drinking water source and (2) the radiological impact on
finished drinking water supplies with regard to the requirements of 40 CFR 141 (applicable
only if drinking water supply is taken from the receiving water bod’ within three miles
downstream of the plant discharge).

b. The provisions of Controls 1.0.3 and 1.0.4 are not applicehle.

SURVEILLANCE REQUIREMENTS

2.2.1.2 Cumulative dose contributions from liquid effluents for the current calendar quarter and
cumrent calendar year shall be dete-mined in accordance with the methodology and
parameters in ODCM Section 6.3 at least once per 31 days.
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1/2 CONTROLS AND SURVEILLANCE REQUIREMENTS

1/2.2 RADIOACTIVE EFFLUENTS
1/2.2.1 LIQUID EFFLUENTS

1/2.2.1.3 LIQUID RADWASTE TREATMENT SYSTEM

CONTROLS

1.2.1.3 In accordance with SQN Technical Specification 6.8 4.1.6, the liquid radwaste treatment
system shall be used to reduce the radioactive materials in liquid wastes prior to their
discharge when the projected doses due 10 the liquid effiuent to UNRESTRICTED AREAS
(see Figure 3.1) would exceed 0.06 mrem per reactor unit to the total body of 0.2 mrem
per reactor unit to any organ in a 31-day period.

APPLICABILITY: At all times.

ACTION:

a With radioactive liquid waste beir | discharged without treatment and in excess of the above
limits, prepare and submit to the Nuclear Regulatory Commission within 30 days pursuant to
ODCM Administrative Control 5.4, a Special Report which includes the following information:

1_Identification of the inoperable equipment or subsystems and the reason for inoperability,
2. Action(s) taken to restore the inoperable equipment to OPERABLE status, and
3. Summary description of action(s) taken to prevent a recurrence.

b. The provisions of Controls 1.0.3 and 1.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

2.2.1.3 Doses due to liquid reieases from each unit t0 UNRESTRICTED AREAS shall be
projected at least once per 31 days, in accordance with the methodology and parameters
in ODCM Section 6.5.
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1/2 CONTROLS AND SURVEILLANCE REQUIREMENTS
1/2.2 RADIOACTIVE EFFLUENTS

1/2.2.2 GASEOUS EFFLUENTS

1/2.2.2.1 DCSE RATE
CONTROLS

1.2.2.1 In accordance with SQN Technical Specification $.8.4.1.7, the dose rate at any time due to
radioactive materials released in geseous effluents to areas at or beycnd the
UNRESTRICTED AREA BOUNDARY (see Figure 3.1) shall be limited to the following:

a. For noble gases: Less than or equal (o & dose rate of 500 mrem/yr to the total body
and less than or equal to a dose rate of 3000 mrem/yr tc the skin, and

b. For lodine-131, lodine-133, tritium, and for all radionuclides in particulate form with
half-lives greater than 8 days: Less than or equal to & dose rate of 1500 mrem/yr to
any organ.

APPLICABILITY: At all times.
ACTION:

a With dose rate(s) exceeding the above limits, without delay restore the release rate to within
the above limit(s).

b. If samples or analyses required by Table 2.2-2 are not performed, report these in the next
Annual Radioactive Effiuent Release Report with an explanation why they were missed and
what actions were taken to prevent reoccurrence.

¢. The provisions of Controls 1.0.3 and 1.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

2.2.2 1.1 The dose rate due to noble gases in gaseous effluents shall be determined to be within
the above limits in accordance with the methodology and parameters in ODCM Section
7.2.3, and

2.2.2.1.2The dose rate due to lodine-131, lodine-1233, tritium, and for ali radionuclides in
particulate form with half-lives greater than 8 days in gaseous effluents shall be
determined to be within the above limits in accordance with the methodology and
parameters in ODCM Section 7.2.4 and by obtaining representative samples and
performing analyses in accordance with the sampling and analysis program specified in
Table 2.2-2.
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Table 2.2-2 RADIOACTIVE GASEOUS WASTE MONITORING SAMPLING AND ANALYSIS

PROGRAM
(Page 1 of 3)
Lower Limit of |
Sampiing | Minimum Analysis Detection (LLD)
Gaseous Relesss Type Frequency Frequency Type of Activity Analysis (uCimi)®
Waste Gas Storage F P Principal Gamma 1x10™4
Tank Each Tank Each Tank Emitters?
Grab
. Containment P! D Principal Gamma 1x10™4
1. PURGE |Each PURGE| Each PURGE Emitters®
Grab Sample H-3 1x10°6
2. Vent w w Principal Gamma 1x10°4
Grab Sample Emitters®
H-3 1x10°€
C. Noble Gases and M M Principal Gamma 1x10™
Tritium Grab Sample Emitters®
1. Condenser Vacuum
Exhausth H-3 1x10°6
2. Auxiliary Building
ExhaustP €
3. Service Bidg.
Exhaust
4. Shield Bidg.
Exhaust? ¢h
D. lodine and Particulates | Continuous wa 131 1x10°12
1. Auxiliary Building sampler! | Charcoal Sample
Exhaust
2. Shield Building
Exhaust Continuous wd Principle Gamma 1x10°1
sampler ' Particulate Emitters®
Sample (I-131, Others)
Continuous M Gross Alpha 1x10-1
sampler’ Composite
Particulate
Sample
Continuous Q Sr-89, Sr-90 1x10°1
sampler! Composite
Particulate
Sample
“Noble Gases Continuous |  Noble Gas Noble Gases 1x10° |
All Release types Monitor! Monitor Gross Beta or Gamma
as listed in C

R37
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Table 2.2-2 (Page 2 of 3)
RADIOACTIVE GASEOUS WASTE MONITORING SAMPLING AND ANALYSIS PROGRAM
TABLE NOTATION

8 The LLD is defined, for the purpose of these Controls, 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 a 5% probability of falsely concluding that a blank
observation represents a “real” signal.

For a particular measurement system (which may include radiochemica! separation):

4.66s,
LLD =

E V 222x10° Y exp (-2 At)

Where:

LLD is the "a priori” lower limit of detection as defined above in microcurie per unit mass
or volume,

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

E is the counting efficiency as counts per disintegration,

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

2.22x10% is the number of disintegrations per minute per microcurie,

Y is the fractional radiochemical yield (when applicable),

A Is the radioactive decay constant for the particular radionuclide, and

At is the elapsed time between midpoint of sample collection and time of counting
(midpoint).

It should be noted that the LLD is defined as an g priori (before the fact) limit representing the
capability of 8 measurement system and not an & posteriori (after the fact) limit for a particular
measurement.

b Sampling and analysis shall also be performed following shutdown, startup, or a therma! power
change exceeding 15% of RATED THERMAL POWER within 1 hour unless (1) analysis shows
that the DOSE EQUIVALENT i-131 concentration in the primary coolant has not increased
more than a factor of 3 and (2) the containment noble gas activity monitor (RE-90-1086 or RE-
80-112) shows that the radioactivity has not increased by more than a factor of 3.

¢ Tritium grab sampies shall be taken periodically when the refueling canal is flooded.
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Table 2.2-2 - RADIOACTIVE GASEOUS WASTE MONITORING SAMPLING AND ANALYSIS
PROGRAM TABLE NOTATION

(Page 3 of 3)

Samples shall be changed at least once per 7 days and analyses shall be completed within 48
hours after changing (or after removal from sampler). Sampling shall also be performed at
jeast once per 24 hours for at least 2 days following each shutdown from >15% RATED
THERMAL POWER, startup of >15% RATED THERMAL POWER or THERMAL POWER
change exceeding 15% of RATED THERMAL POWER in one hour and analyses shall be
completed within 48 hours of changing. When samples collected for <24 hours are analyzed,
the corresponding LLD's may be increased by a factor of 10.

Tritium grab samples shall be taken periodically from the ventilation exhaust from the spent
fuel pool area, whenever spent “uel is in the spent fuel pool.

The ratio of the sampile flow rate to the sampled stream flow rate shall be known for the time
period covered by each dose of dose rate calculation made in accordance with ODCM Sections

72,73, and 7 4.

The principal gamma emitters for which the LLD specification applies exclusively are the
following radionuclides: Kr-87, Kr-88. Xe-133, Xe-133m, Xe-135, and Xe-138 for noble gases
and Mn-54, Fe-59, 1-131, Co-58, Co-80, Zn-65, Mo-99, Cs-134, Cs-137, Ce-141 and Ce-144 for
particulate principal gamma emitters. This list does not mean that only these nuclides are to be
detected and reported. Other gamma peaks which are measurable and identifiable, together
with the above nuclides, shall also be analyzed and reported in the Annual Radioactive Effluent
Release Report pursuant to ODCM Administrative Control 5.2.

During releases via this exhaust system.

PURGING - Applicable in MODES 1,2, 3 and 4, the upper and lower compartments of the
containment shall be sampled prior to PURGING. Prior to breaking containment integrity in
MODE 5 or 6, the upper and lower compartments of the containment shall be sampled. The
incore instrument room purge sample shall be obtained at the shieid building exhaust between
20 and 25 minutes following initiation of the incore instrument room PURGE or at the peak of
the discharge based on the radiation monitor response.

VENTING - Applicable in MODES 1,2, 3, and 4. the containment will be VENTED to the
containment annulus and then to the auxiliary building via containment annulus fans. The
lower containment compartment shall be sampled weekly and the lower containment radiation
monitor response will be recorded c.aily when VENTING is to occur to account for the
radioactivity being discharged from the VENTING process. The lower containment will aiso be
sampled when the reading on the lower containment radiation monitor increases by 50% during

any sampling period.
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1/2 CONTROLS AND SURVEILLANCE REQUIREMENTS
1/2.2 RADIOACTIVE EFFLUENTS
1/2.2.2 GASEOUS EFFLUENTS
CONTROLS

1.2.2.2 In accordance with SQN Technical Specification 6.8 4.1.8, the air dose due 10 noble gases
released in gaseous effluents from each reactor unit to areas at or beyond the
UNRESTRICTED AREA BOUNDARY (see Figure 3.1) shall be limited to the foliowing:

a. During any calendar quarter: Less than or equal to 5 mrad for gamma radiation and
Jess than or equai to 10 mrad for beta radiation and

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

APPLICABILITY: At all times.
ACTION:

a. With the calculated air dose from radioactive noble gases in gaseous effluents exceeding any
of the above limits, prepare and submit to the Nuclear Regulatory Commission within 30 days,
pursuant 1o ODCM Administrative Control 5.4, a Special Report which identifies the cause(s)
for exceeding the limit(s) and defines the comective actions that have been taken to reduce the
releases and the proposed corective actions to be taken 1o assure that subsequent releases
will be in compliance with the above limits.

b. The provisions of Controls 1.0.3 and 1.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

2.2.22 Cumulative dose contributions for the current calendar quarter and current calendar year
for noble gases shall be determined in accordance with the methodology and parameters
in ODCM Section 7.3 at least once per 31 days.
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1/2 CONTROLS AND SURVEILLANCE REQUIREMENTS

1/2.2 RADIOACTIVE EFI'LUENTS

1/2.2.2 GASEOUS EFFLI JENTS

1.2.2.3 In accordance with SQN Technical Specification 6.8.4.1.8, the dose 10 a MEMBER OF

THE PUBL'C from 1-131, 1-133, tritium and all radionuclides in particulate form with half-
lives greater than 8 days in gaseous effluents released to areas at or beyond the
UNRESTRICTED AREA BOUNDARY (see Figure 3.1) shall be limited to the following
from each reactor unit.

& During any calendar quarter: Less than or equal to 7.5 mrem 1o any organ and,

b. During any calendar year: Less than or equal to 15 mrem to any organ.

APPLICABILITY: At all times.
ACTION:

With the calculated dose from the release of |-131, 1-133, tritium and all radionuclides in
particulate form with hali-lives greater than 8 days, in gaseous effluents exceeding any of the
above limits, prepare and submit to the Nuclear Regulatory Commission within 30 days,
pursuant to ODCM Administrative Control 5.4, a Special Report which identifies the cause(s)
for exceeding the limit(s) and defines the comective actions that have been taken to reduce the
releases and the proposed corrective actions to be taken 1o assure that subsequent releases
will be in comphance with the above limits.

b. The provisions of Controls 1.0.3 and 1.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS -

2.2.23 Cumulative dose contributions for the current calendar quarter and current calendar year

for 1131, 1-133, tritium and all radionuclides in particulate form with half-lives greater than
8 days shall be determined in accordance with the methodology and parameters in ODCM
Section 7.4 at least once per 31 days.
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1/2 CONTROLS AND SUXVEILLANCE REQUIREMENTS

1/2.2 RADIOACTIVE EFFLUENTS
1/2.2.2 GASEOUS EFFLUENTS

1/2.2.2.4 GASEOUS RADWASTE TREATMENT

CONTROLS

1.2.2.4 In accordance with SQN lechnical Specification 6.8.4.1.5 and 6, the GASEOUS
RADWASTE TREATMENT SYSTEM and the VENT ILATION EXHAUST TREATMENT
SYSTEM shall be used to reduce radioactive materials in gaseous waste prior 10 their
discharge when the projected gaseous effluent doses due to gaseous effluent releases to
areas g' or beyond the SITE BOUNDARY (see Figure 3.1), when averaged over 31 days,
would exceed 0.2 mrad per unit for gamma radiation, and 0.4 mrad per unit for beta
radiation. The appropriate portions of the VENTILATION EXHAUST TREATMENT
SYSTEM shall be used to reduce radioaciive materials in gaseous waste prior to their
discharge when the projected doses due to gaseous effluents to areus at or beyond the
UNRESTRICTED AREA BOUNDARY (See Figure 3.1) when averaged over 31 days
would exceed 0.3 mrem per unit to any organ.

ACTION:

a. With the radioactive gaseous waste being discharged without treatment for more than 31 days
and in excess of the above limits, prepare and submit to the Commission within 30 days,
pursuant to ODCM Administrative Control 5.4, a Special Report which includes the foliowing

information.
1. Identification of the inoperable equipment or subsystems and the reason for inoperability.
2. Action(s) taken to restore the inoperabi2 equipment to OPERABLE status, and
3. Summary description of action(s) taken to prevent a recurrence.
b. The provisions of Controls 1.0.3 and 1.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

2.2.2.4 Doses due to gaseous releases from the site shall be projected at least once per 31 days,
in accordance with the imethodoiogy and parameters in ODCM Section 7.5.
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1/2 CONTROLS AND SURVEILLANCE REQUIREMENTS
1/2.2 RADIOACTIVE EFFLUENTS
1/2.2.3 TOTAL DOSE
CONTROLS

1.2.3 In accordance with SQN Technical Specification 6.8.4.1.10, the annual (calendar year)
dose or dose commitment to any MEMBER OF THE PUBLIC, due to releases of
radioactivity from uranium fuel cycle sources, shall be limited 1o less than or equal to 25
mrern 1o the total body or any organ (except the thyroid, which shall be limited to less than

or equal to 75 mrem).

APPLICABILITY: At all times.
ACTION:

a. With the calculated doses from the release of radioactive materials in liquid or gaseous
effluents exceeding twice the limits of ODCM Control 1.2.1.2, 1.22.2,0r1.2.23, calculations
should be made to determine whether the above limits have been violated. If such is the case,
prepare and submit 8 Special Report to the Director, Nuclear Reactor Regulation, U.S. Nuclear
Regulatory Commission, Washington D.C. 20555, within 30 days, which defines the corrective
action to be taken to reduce subsequent releases to prevent recurrence of exceeding the limits
above. This Special Report, as defined in 10 CFR Part 20.2203, shall include an analysis
which estimates the radiation dose 10 @ MEMBER OF THE PUBLIC from uranium fuel cycle
sources (including all effluent pathways and direct radiation) for a calendar year that includes
the release(s) covered by this report. If the estimated dose(s) exceeds the abov® limits, and if
the release cond“ion resulting in violation of 40 CFR Part 180 has not already been corrected,
the Special Report shall include a request for a variance in accordance with the provisions of
40 CFR Part 190 and include the specified information of Section 180.11(b). Submittal of the
report is considerec a timely request, and a variance is granted until the staff action on the
request is complete.

b. The provisions of Controls 1.0.3 and 1.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

223 Cumulative dose contributions from liquid and gaseous effluents shall be determined in
accordance with the methodology and parameters in ODCM Sections 6.3, 7.3, and 7 4.
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1/2 CONTROLS AN’ URVEILLANCE REQUIREMENTS

1/2.3 RADIOLOGIC AL ENVIRONMENTAL MONITORING

1/2.3.1 MONITORING PROGRAM
CONTROLS

1.31 In accordance with SQN Technical Specification 6.8.4.9.1, the radiological environmental
monitoring program shall be conducted as specified in Tabie 2.3-1.

APPLICABILITY: At all times.
ACTION:

a. With the radiological environmental monitoring program not being conducted as specified in
Tabie 2.3-1, prepare and submit to the Commission, in the Annual Radiological Environmental
Operating Report, a description of the reasons for not conducting the program as required and
the plans for preventing a recurrence.

b. With the level of radioactivity in an environmental sampling medium exceeding the reporting
levels of Table 2.3-2 when averaged over any calendar quarter, prepare and submit to the
Commission ‘within 30 days from the end of the affected quarter, pursuant to ODCM
Administrative Control 5.4, a Special Report that identifies the cause(s) for exceeding the
limit(s) and defines the comective actions 'o be taken to reduce radioactive effluents so that the
potential annual dose to @8 MEMBER OF THE PUBLIC is less than the calendar year limits of
ODCM Controls 1.2.1.2, 1.2.2.2 and 1.2.2.3. When one or more of the radionuclides in Table
2.3.2 is detected in the sampling medium, this report shal! be submitted if:

concentration(1) . concentration(2)
+ ..210

limit level(1) limit level(2)

When radionuciides other than those in Tabie 2.3-2 are detected and are the result of plant
effluents, this report shall be submitted if the potential annual dose to a MEMBER OF THE
PUBLIC from all radionuclides is equal to or greater than the calendar year limits of ODCM
Controls 1.2.1.2, 1.2.2.2, and 1.2.2.3. This report is not required if the measured level of
radioactivity was not the result of plant effluents; however, in such an event, the condition shall
be reported and described in the Annual Radiological Environmental Operating Report.

[r37
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1/2 CONTROLS AND SURVEILLANCE REQUIREMENTS
1/2.3 RADIOLOGICAL ENVIRONMENTAL MONITORING
1/2.3.1 MONITORING PROGRAM

ACTION (CONTINUED):

. With milk or fresh leafy vegetable samples unavailable from one or more of the sample
locations required by Table 2.3-1, identify locations for obtaining replacement sampies and add
them to the radiological environmental monitoring p ogram within 30 days. The specified
locations from which samples were unavailabl. may then be deleted from the monitoring
program Pursuant to ODCM Administrative Control 5.1, identify the new locations for
obtaining replacement samples in the Annual Radiological Environmental Operating Report. A
revised figure(s) and table(s) for the ODCM reflecting the new location(s) shall be included in
the next Annual Effluent Release Report pursuant to ODCM Administrative Control 5.2.

d. The provisions of Controls 1.0.3 and 1.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

231 The radiological environmental monitoring samples shall be collected pursuant tc Table
2.3-1 from the locations given in the tables and figures given in ODCM Section 8.0 and
shall be analyzed pursuant to the requirements of Table 2.3-1 and the detection
capabilities required by Table 2.3-3.
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(Page 1 of 2)
Exposure Number and Sampling and
Pathway Location of Collection Type and Frequency of
and/or Samples”® Frequency Analysis
Sample
AIRBORNE
Radioiodine Minimum of 5 W Radioiodine canister:
and locations Continuous sampier* Weekly 1-131
Particulates
Particulate sampler. Analyze
for gross beta activity >_ 24
hours following filter change.
Perform gamma isotopic
analysis on each sample
when gross beta activity is >
10 times the yearly mean of
control samples
Q: Perform gamma isotopic
analysis on composite { by
location) sample.
DIRECT RADIATION
3510 40 locations Q Q: Gamma Dose
with > 2 dosimeters
for continuously
measuring and
recording dose rate
at each location. .
WATERBORNE
Surface 3 locations M Gamma isotopic
Composite** sample | Each composite sample
Tritium analysis
Ground 2 locations Q Gamma isotopic and tritium
analyses of each sample.
Gross beta and gamma
isotopic analysis
Drinking Minimum of 1 M Q
location Composite** sample | Tritium analysis
M
2 locations Grab sample Gross beta and gamma
isotopic analysis
Shoreline Minimum of 2 S Gamma isotopic analysis
Sediment locations from each sampie.
locations

*Sample locations are given in Table 8.1,
*Continuous sampling with sample collection as requir

ed by dust loading, but at least once per 7 days.

**+Composite sampiles shall be collected by collecting an aliquot at intervals not exceeding 2 hours
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Tabie 2.3-1 MINIMUM REQUIRED RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

(Page 2 of 2)
Exposure Number and Sampling and
Pathway Location of Collection Type and Frequency of
and/or Samples* Frequency Analysis R37
Sample
IIGESTION
Milk Milk from 3 - Gamma isotopic and |-131
locations. analysis of each sample.
Samples of broad
leaf vegetation at
offsite locations of
highest D/Q if no
milk samples are
available
Fish and 2 locations One sample in Gamma isotopic analysis on
invertebrates season, or at least edibie portions.
once per 184 days if
not seasonal.
One sample of each
of the following
species:
Channel Catfish
Crappie
' Smalimouth Buffalo
Food Products | Minimum of 2 At time of harvest. Gamma isotopic analysis on
locations One sample of each | edible portions.
of the following or
similar classes of
food products, as
available
1. Lettuce and/or
cabbage
2. Com
3. Beans
4. Tomatoes

s==+ When animals are on pasture, at least once per 31 days at other times.
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Table 2.3-2 REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATIONS IN

ENVIRONMENTAL SAMPLES
Water Airbome Fish Milk Food
(pCiL) Particulate  (pCi/kg, wet) (pCiL) Products
or gases (pCi/kg, wet)
(pCim?)

H-3 2 x 1048) NA NA NA. N.A.
Mn-54 1x10° NA. 3x 104 NA. NA.
Fe-5¢ 4x10? NA. 1x104 NA. (S
Co-58 1x10° NA. 3 x 104 NA. NA.
Co-60 3x10? NA. 1 x 104 NA. NA.
2n-65 3x10? NA. 2x104 NA. N.A.

Zr-Nb-95 4 x 107 NA. NA. NA. NA.

1131 ) 09 NA 3 1x102
Cs-134 30 10 1x103 60 1x10°
Cs-137 50 20 2x10° 70 2x10°

Ba-La-140 2 x 107 NA. N.A. 3 x10? NA.

(8) For drinking water samples. This is 40 CFR Part 141 value. If no drinking water pathway
exists, a value of 30,000 pCil. may be used.

(b) If no drinking water pathway exists, a value of 20 pCi/L may be used.
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Table 2.3-3 MAXIMUM VALUES FOR THE LOWER LIMITS OF DETECTION (LLD)3P

(Page 1 0’ ¢,
Airbome
Part.culate Fish Food
Water or Gases (pCi/kg, Milk Products Sediment

Analysis  (PC/L)  (pCim ?) wet) (pCill)  (pCikg.wet)  (pCifkg.dry)
gross beta “ 1102 NA. NA NA. NA.
H-3 2000* NA NA N.A NA. NA.
Mn-54 15 NA. 130 NA. NA. NA.
Fe-50 30 NA. 260 NA. NA. NA.
Co-58.60 15 NA. 130 NA. NA. NA.
Zn-65 30 NA. 260 NA. NA. NA.
2r-95 30 NA. NA. NA. NA. NA.
Nb-95 15 NA. NA. NA. NA. NA.
1131  hd 7x1072 NA. 1 60 NA.
Cs-134 15 5x10°2 130 15 60 150
Cs-137 18 6x107? 150 18 80 180
Ba-140 80 NA. NA. 60 NA. NA.
La-140 15 NA. NA. 18 NA. NA.

* If no drinking water pathway exists, a value of 3000 pCi/l. may be used.
* |f no drinking water pathway exists, a value of 15 pCi/l. may be used.
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Table 2.3-3 MAXIMUM VALUES FOR THE LOWER LIMITS OF DETECTION (LLD)'cb
(Page 2 of 2) TABLE NOTATION

8 The LLD is defined, for the purpose of these Controls, as the small~~ concentration of
radioactive material in @ 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 & blank
observation represents a "real” signal.

For & particular measurement system (which may include radiochemical separation):

4 66s,,

LLD =
E V 222 Y exp(-2Al)

where:

LLD is the "a priori" lower limit of detection as defined above in picocurie per unit mass or
volume,

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

E is the counting efficiency as counts per disintegratior,,

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

2.22 is the number of disintegrations per minute per picucurie,

Y is the fractiona! radiochemical yield (when applicable),

A is the radioactive decay constant for the particular radionuclide, and

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

It should be recognized that the LLD is defined as an g priori (before the fact) limit representing
the capability of a8 measurement system and not &n @ posteriori (after the fact) limit for a
particular measurement. Analysis will be performed in such & manner that the stated LLDs will
be achieved under routine conditions.

b Other peaks which are measurable and identifiable, together with the radionuclides above, shall
be identified and reported.
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1/2 CONTROLS AND SURVEILLANCE REQUIREMENTS
1/2.3 RADIOLOGICAL ENVIRONMENTAL MONITORING

1/2.3.2 LAND USE CENSUS
CONTROLS

232 In accordance with SQN Technical Specification 6.8.4.9.2, a Land Use Census shall be
conducted and shall identify within a distance of 8 km (5 miles) the location in each of
the 16 meteorological sectors of the nearest milk arimal, the nearest residence, and the
nearest garden® of greater than 50 m? (500 #t2) producing fresh leafy vegetables.

85r08d leaf vegetation sempling of at least three different kinds of vegelation may be performed af the
site boundary in each of two different direction sectors with the highest predicted [/Qs in bheu of
the garden census Specifications for broad leaf vegeta‘ion sampiing in Table 2. 3-1 shall be
followed, including analysis of control samples

APPLICABILITY: At all times.
ACTION.

a. With a Land Use Census identifying a location(s) that yieids a calculated dose or dose
commitment 20% greater than at a location from which doses are currently being calculated
in ODCM Section 7.3 and 7.4 identify the new location(s) in the next Annual Effluent
Release Report pursuant to ODCM Administrative Control 5.2.

b With a Land Use Census identifying a location(s) that yields a calculated dose or dose
commitment (via the same pathway) 20% greater than at a location from which samples are
currently being obtained in accordance with the requirements of ODCM Control 1.3.1, add
the new location(s) within 30 davs to the radiological environmental monitoning program
given in ODCM Section 8.0, if samples are available. The sampling location(s), excluding
the control station location, having the lowest calculated dose or dose commitment(s), via
the same exposu'e pathway, may be deleted from this menitoring program after October 31
of the year in which this Land Use Census was conducted. Pursuant to ODCM
Administrative Controls 5.2 and 5.3, submit in the next Annual Effluent Release Report
documentation for a change in the ODCM including 8 revised figure(s) and table(s) for the
ODCM reflecting the new location(s) with the information supporting the change in sampling
locations.

¢. The provisions of Controls 1.0.3 and 1.0.4 are not applicable.
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1/2 CONTROLS AND SURVEILLANCE REQUIREMENTS
1/2.3 RADIOLOGICAL ENVIRONMENTAL MONITORING

CONTROLS

133 In sccordance with SQN Technical Specification 6.8.4.9.3, analyses shall be performed on
radioactive materials supplied as part of an Interiaboratory Comparison Program which

has been approved by the Commission.

APPLICABILITY: At all times.
ACTION:

a. With analyses not being performed as required above, report the corrective actions being taken
to prevent a recurrence to the Commission in the Annual Radiological Environmental Operating

Report pursuant to ODCM Administrative Control 5.1.

L. The provisions of Controls 1.0.3 and 1.0.4 are not ¢pplicable.

SURVEILLANCE REQUIREMENTS

233 A summary of the results obtained as a part of the above required Interiabcratory
Comparison Program and in accordance with the guidance below shall be inciuded in the
Annual Radiological Enviconmental Operating Report pursuant to ODCM Administrative

Control 5.1.
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1/2 CONTROLS AND SURVEILLANCE REQUIREMENTS
1/2.3 RADIOLOGICAL ENVIRONMENTAL MONITORING
1/2.3.2 LAND USE CENSUS

SURVEILLANCE REQUIREMENTS

232 The Land Use Census shall be conducted during the growing season at least once per 12
months using that information that will provide the best results, such as by a door-to-door
survey, mail survey, telephone survey, aerial survey, or by consulting local agricultural
authorities. The results of the Land Use Census shall be inciuded in the Annual
Radiological Environmental Operating Report pursuant to ODCM Administrative Control
$1.
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BASES FOR
SECTIONS 1.0 AND 2.0
CONTROLS
AND

SURVEILLANCE REQUIREMENTS

NOTE

The BASES contained in succeeding pages summarize
the reasons for the Controls in Sections 1.0
and 2.0, but are not part of these Controls.
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The radioactive liquid effiuent instrumentation ic provided 1o monitor and control, as appiicable,
the releases of radioactive materials in liquid effluents during actual or potential releases of liquid
effiuents. The alarmArip setpoints for these instruments shall be calculated in accordance with the
procedures in ODCM Section 6.2 to ensure that the alarm/trip will occur prior to uxceeding ten
times the limits of 10 CFR Part 20. The OPERABILITY and use of this instrumentation is
consistent with the requirements of General Design Criteria 80, 63, and 64 of Appendix A to 10
CFR Part 50.

The radioactive gaseous effluent instrumentation is provided to monitor and control, as applicable,
the releases of radioactive materials in gaseous effluents during actual or potential releases of
gaseous effiuents. The alarmarip setpoints for these instruments shall be calculated in
accordance with the procedures in ODCM Section 7.1 to ensure that the alarmAtrip will occur prior
to exceeding ten times the limi's of 10 CFR Part 20. 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

1/2.2 RADIOACTIVE EFFLUENTS

1/2.2.1.1 CONCENTRATION

This Control is provided to ensure that the concentration of radioactive materials released at any
time in liquid waste effluents to UNRESTRICTED AREAS will be less than ten timos the
concentration levels specified in 10 CFR Part 20, Appendix B, Table 2, Column 2. Vhis 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 50, and (2) the limits of 10 CFR 20.1301(a)(1) to a MEMBER OF THE
PUBLIC. The concentration limit for dissolved or entrained noble gases is based upon the
assumption that Xe-135 is the controlling radioisotope and its MPC in air (submersion) was
converted to an equivalent concentration in water using the methods described in International
Commission of Radiological Protection (ICRP) Publication 2.

1/2.2.1.2 DOSE

This Control is provided to implement the requirements of Sections 1l.A, llL.A, and IV.A of
Appendix |, 10 CFR Part 50. The requirement implements the guide set forth in Section |L.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 | 1o assure that the releases of
radioactive materials in liquid effluents will be kept "as low as reasonable achievable " Also, for
fresh water s tes with drinking water supplies which can be potentially affecied by plant operations,
there is reasonable assurance that the operation of the facility will not result in radionuclide
concentrations in the finished drinking water that are in excess of the requirements of 40 CFR Part
141. The dose calculations in ODCM Section 6.3 implement the requirements in Section LA 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
appropriately modeled pathways is unlikely to substantially underestimated. The equations
specified in Section 6.3 for calculating the doses due 1o the actual release rates of radioactive
materials in liquid effluents are consistent with the methodology
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BASES

1/2.2.1.2 DOSE (continued)

provided in Regulatory Guide 1.108, *Calculation of Annual Doses to Mar from Routine Releases
of Reactor Effiuents for the Purposes of Evaluating Compliance with 10 CFR Part 50, Appendix
|." Revision 1, October 1877 and Regulatory Guide 1.113, "Estimating Aquatic Dispersion of
Effiuents from Accidental and Routine Reactor Releases for the Purpose of implementing

Appendix |, April 1877.

This Control applies to the release of liquid effluents from each reactor at the site. For units with
shared radwaste treaiment systems, the liquid effluents from the shared systems are proportioned

among the units sharing that system.

Compliance with this Control will be considered to demonstrat 2 compliance with the (.1 rem limit
of 10 CFR Part 20.1301(a)(1) per 56 FR 23374.

1/2.2.9.3 LIQUID RADWASTE TREATMENT SYSTEM

The Control 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
reasonable achievable " This requirement implements the requirements of 10 CFR Part 50.36a,
General Design Criteria 60 of 10 CFR Part 50 Appendix A, and the design objective given in 10
CFR Part 50Appendix |, Section I1.D. The specifie’ nits govemning the use of appropriate
portions of the liquid radwaste system were specified us a suitable fraction of the dose design
objectives set forth in 10 CFR Part 50 Appendix |, Section ILA, for liquid effluents.

1/2.2.2.1 DOSE RATE

This Control is provided to ensure that the extemal dose rate at any time at the UNRESTRICTED
AREA BOUNDARY from gaseous effluents from all units on the site will be within the limits ¢ ¥ 10
CFR Part 20.1301(a)(1) for UNRESTRICTED AREAS. The 500 mrem/year dose rate will ensure
that the instantaneous dose rate is well below 2 mrem/hour. The limits provide re:  'sble
assurance that radioactive material discharged in gaseous effluents will not result in the exposure
of a MEMBER OF THE PUBLIC, to annual average concentrations exceeding the limits specified
in of 10 CFR Part 20, Appendix B, Table 2. For MEMBERS OF THE PUBLIC who may at times
be within the CONTROLLED or RESTRICTED AREA, the occupancy of the individual will be
sufficiently low to compensate for any increase in the atmospheric ditfusion factor above that for
the UNRESTRICTED AREA BOUNDARY. The specified release rate limits restrict, at all times,
the corresponding gamma and beta dose rates above background to an individual at or beyond the
UNRESTRICTED AREA BOUNDARY to less than or equal to 500 mrem/year to the totai body or
to less than or equal to 3000 mrem/year to the skin. These release rate limits also restrict, at all
times, the corresponding thyroid dose rate above background to an infant via the cow-milk-infant
pathway to less than or equal to 1500 mrem/year for the nearest cow to the plant. This
requirement applies to the release of gaseous effluents from all reactors at the site. For units with
shared radwaste treatment systems, the gaseous effluents from the shared systems are
proportioned among the units sharing that system.

R37
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BASES
1/2.2 RADIQACTIVE EFF.UENTS

This requirement is provided to implement the requirements of 10 CFR Part 50 Appendix |,
Sections I1.B lil.A and IV.A. The requirement implements the guides set forth in Appendix | Section
i1.B Compliance with this Control will be considered to demonstrate compliance with the 0.1 rem
limit of 10 CFR Part 20.1301(a)(1) per 56 FR 23374. The action to be taken provides the required
operating flexibility and at the same time implements the guides set forth in Section IV.A of
Appendix | to assure that the releases of radioactive material in gaseous effluents will be kept "as
low as reasonably achievable " The surveillance implements the requirements in Section lil.A of
Appendix | that conformance with the guides of Appendix | be shown by calculational procedures
based on modeis and data such that the actual exposure of a MEMBER OF THE PUBLIC through

ely modeled pathways is unlikely to be substantially underestimated. The dose
calculations establiched in ODCM Section 7.3 for calculating the doses due to the actual release
rates of radioactive noble gases in gaseous effluents are consistent with the methodology provided
in Regulatory Guide 1.108, "Calculation of Annual Doses to Man from Routine Releases of Reactor
Effluents for the Purposes of Evaluating Compliance with 10 CFR Part 50, Appendix |," Revision 1,
October 1877 and Regulatrry Guide 1.111, "Methods for Estimating Atmospheric Transport and
Dispersion of Gaseous t..  nts in Routine Releases from Light-Water Cooled Reactors,” Revision
1, July 1877. The ODCM equations provided for determining the air doses at the UNRESTRICTED
AREA BOUNDARY are based upon the historical average atmospheric conditions.

This Control is provided to implement the requirements 10 CFR Part 50 Appendix | Sections I1.C,
lILA and IV.A. The requirement implements the guides set forth in Appendix i Section I1.C. The
action to be taken provides the required operating flexibility and at the same time implements the
guides set forth in Appendix | Section IV.A to assure that the releases of radioactive material in
gaseous effluents will be kept "as low as reasonably achievable " Section 7.4 calculational
methods implement the requirements in Appendix | Section 111.A that conformance with the guides
of Appendix | be shown by caiculational procedures based on models and data such that the
actual exposure of 8 MEMBER OF THE PUBLIC through appropriately modeled pathways is
unlikely to be substantially underestimated. Section 7.4 calculational methods for calculating the
doses due 1o the actual release rates of the subject materials are consistent with the
methodologies provided in NUREG/CR-1004, "A Statistical Analysis of Selected Parameters for
Predicting Food Chain Transport and Internal Dose of Radionuclides,” October 187¢ and
Regulatory Guide 1.108, "Calculation of Annual Doses 1o Man from Routine Releases of Reactor
Effluents for the Purposes of Evaiuating Compliance with 10 CFR Part 50, Appendix 1"

Revision 1, October 1977 and Regulatory Guide 1.111, "Methods for Estinauny Atmospheric
Transport and Dispersion of Gaseous Effluents in Routine Releases from Light-Water Cooled
Reactors. " 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, lodine -133, tritium and all radionuclides in particulate form with half-lives greater than
8 days are dependent on the existing radionuclide pathways to man, beyond the UNRESTRICTED
AREA BOUNDARY. The pathways which were examined in the development of these
calculations were 1) individual inhalation of airbome radionuclides, 2) deposition of radionuclides
onto green leafy vegetation with subsequent consumption by man, 3) deposition onto grassy areas
where milk animals and meat producing animals graze with consumption of the milk and meat by
man, and 4) deposition on the ground with subsequent exposure of man.
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1/2.3 RADIOACTIVE EFFLUENTS
1/2.3.2.4 GASEOUS RADWASTE TREATMENT SYSTEM

This Control that the appropriate portions of these systems be used, when specified, provides
reasonable assurance that the releases of radioactive materials in gaseous effluents will be kept
*as low as reasonably achievable."™ This Control implements the requirements of 10 CFR Part
50.36a, General Design Criteria 60 of 10 CFR Part 50 Appendix A, and the design objectives
given in 10 CFR Part 50 Appendix | Section I.D. The specified limits goveming the use of

e portions of the systems were specified as a suitable fraction of the dose design
objectives set forth in 10 CFR Part 50 Appendix | Section |I.B and i1.C, for gaseous effluents.

1/2.2.3 TOTAL DOSE

This Control is provided to meet the dose limitations of 40 CFR Part 180 that havc been
incorporated into 10 CFR Part 20 by 46 FR 18525. Compliance with this Control will be
considered to demonstrate compliance with the 0.1 rem limit of 10 CFR Part 20.1301(a)(1) per 56
FR 23374. The ACTION requires the preparation and submittal of a Special Report whenever the
calculated doses due to releases of radicactivity and to radiation from uranium fuel cycle sources
exceed 25 mrem to the total body or any other organ except thyroid, which shall be limited to less
than or equal to 75 mrem. For sites containing up to 4 reactors, it is highly unlikely that the
resultant dose to 8 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 units and from outside storage tanks are kept small. The Special Report
will describe a course of action that should result in the limitation of annua! dose to a MEMBER
OF THE PUBLIC to within the 40 CFR Part 180 limits. For the pu.poses 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 dose contributions from other nuclear fuel
cycie facilities at the same site or within a radius of & 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 & variance (provide the release conditions resulting
in violation of 40 CFR Part 180 have not already been corrected), in accordance with the
provisions of 40 CFR Part 190.11 and 10 CFR Part 20.2203, is considered 10 be a timely request
and fulfilis the requirements of 40 CFR Part 180 until NRC staff action is completed. The vanance
only relates to the limits of 40 CFR Part 180, and doe: not apply in any way 10 the other
requirements for dose limitation of 10 CFR Part 20, as addressed in ODCM Controls 1.2.1.1 and
1.2.2.1. 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 a par of the nuclear fuel cycle.
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1/2.3 RADIOLOGICAL ENVIRONMENTAL MONITORING

1/2.3.1 MONITORING PROGRAM
The radiological environmental monitoring program required by this Control provides

ive measurements of radiation and of radioactive materiais in those exposure
pathways and for those radionuclides that lead to the highest potential radiation exposures of
MEMBERS OF THE PUBLIC resulting from the station operation. This monitoring program
implements Section IV.B.2 of Appendix | to 10 CFR Part 50 and thereby supplements the
radiological effluent monitoring program by verifying that the measurable concentration of
radicactive materials and levels of radiation are not higher than expected on the basis of the
effluent measurements and modeling of the environmental exposure pathways. Guidance for this
monitoring prugram is provided by the Radiological Assessment Branch Technical Position on

Environmental Monitoring.

The required detection capabilities for environmental sample analyses are tabulated in terms of
the lower limits of detection (LLDs). The LLDs required by Table 2.3-3 are considered optimum for
routine environmental measurements in industrial laboratories. It should be recognized that the
LLD is defined as an g prior (before the fact) limit representing the capability of a measurement
system and not as g posterion (after the fact) limit for 8 particular measurement.

Detailed description of the LLD, and other detection limits can be found in HASL Procedures
Manual, HASL-300 (revised annually), Curie, L. A., "Limits for Qualitative Detection and
Quantitative Determination - Application to Radiochemistry Anal. Chem. 40, 586-83 (1968), and
Hartweil, J. K_, "Detection Limits for Radioanalytical Counting Techniques,” Atlantic Richfield

Hanford Company Report ARH-SA-215 (June 1975).

1/2.3.2 LAND USE CENSUS

This Control is provided to ensure that changes in the use of unrestricted areas are identified and
that modifications to the monitoring program are made if required by the results of that census.
The best survey information from the door-to-door, aerial, or consulting with local agricultural
authorities shail be used. This census satisfies the requirements of Section IV.B.3 of Appendix | to
10 CFR Part 50. Restricting the census to gardens of greater than 500 ft2 provides assurance that
significant exposure pathways via leafy vegetables will be identified and monitored since a garden
of this size is the minimum required to provide the quantity (26 kg/yr) of leafy vegetables assumed
in Regulatory Guide 1.109 for consumption by a child. To determine this minimum garden size,
the following assumptions were used, 1) that 20% of the garden was used for growing broad leaf
vegetation (i.e., similar to lettuce and cabbage), and 2) a vegetation yieid of 2 kg/m?.

The requirement for participation in an Interlaboratory Comparison Program is provided to ensure
that independent checks on the precision and accuracy of the measurements of radioactive
material in environmental sample matrices are performed as part of the quality assurance program
for environmental monitoring in order to demonstrate that the results are reasonably valid.
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3.0 DEFINITIONS

mmmnmmwmupmndrypmmmrmmw
threughout this ODCM.

3.1 CHANNEL CALIBRATION

A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the channel output
such that it responds with the necessary range and accuracy to known values of ihe parameter
which the channe! monitors. The CHANNEL CALIBRATION shall encompass the entire
channe! including the sensor and alarm and/or trip functions, and shall include the CHANNEL
FUNCTIONAL TEST. The CHANNEL CALIBRATION may be performed by any series of
sequential, overiapping, or total channel steps such that the entire channel is calibrated.

3.2 CHANNEL CHECK

A channel check shall be the qualitative assessment of channel behavior during operation by
observation. This determination shall include, 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.

3.3 CHANNEL FUNCT!ONAL TEST
A CHANNEL FUNCTIONAL TEST shall be:

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

b. Bistable channel - the injection of a simulated signal into the sensor to verify
OPERABILITY including alarm and/or trip function.

3.4 CONTROLLED AREA

A CONTROLLED AREA is the area outside the RESTRICTED AREA but inside the
UNRESTRICTED AREA BOUNDARY (See Figure 3.1).

3.5 DOSE EQUIVALENT I-131

DOSE EQUIVALENT 1-131 shall be that concentration of |-131 (uCilgram) which alone would
produce the same thyroid dose as the quantity and isotopic mixture of 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 |1l of TID-14844, "Calculation of Distance Factors for Power and
Test Reactor Sites "

3.6 GASEOUS RADWASTE TREATMENT SYSTEM

A GASEOUS RADWASTE TREATMENT SYSTEM is any system designed and installed to
reduce radioactive gaseous effluents by collecting primary coolant systern offgases from the
primary system and providing for delay or holdup for the purpose of reducing the total
radioactivity prior to release to the environment.
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3.7 MEN.BER(S) OF THE PUBLIC
MEMBER(S) OF THE PUBLIC as defined in 10 CFR 20, is any individual except when that /37

individual is receiving an occupational dose.

3.8 OPERABLE - 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, @ normal and an emergency electrical power
source, cooling nr seal water, lubrication or other auxiliary equipment that are required for the
system, subsystem, train, component, or device to periorm its function(s) are also capable of

performing their related support functien.
3.9 MODE

A MODE shall correspond to any one inclusive combination of core reactivity condition, power
level, and average reactor coolant temperature specified in Table 1.1 of the SQN Technical
Specifications.

3.10 PURGE - PURGING
PURGE or PURGING is the controlled process of discharging air or gas from a confinement to
maintain temperature, pressure, humidity, concentration or other operating condition, in such a
manner that replacement air or gas is required to purify the confinement.

3.11 RATED THERMAL POWER

RATED THERMAL POWER shall be a total reactor core heat transfer rate to the reactor
coolant of 3411 MWL,

3.12 RESTRICTED AREA
The RESTRICTED AREA, as defined in 10 CFR Part 20, is that area, access to which is
limited by the licensee for the purposes of protecting individuals against undue risks from
exposure to radiation and radioactive materials. The permament RESTRICTED AREA is

shown on Figure 3.1, but temporary restricted areas outside the permanent RESTRICTED
AREA may be defined by SQN.

3.13 SITE BOUNDARY
NOT USED
3.14 SOURCE/SENSOR CHECK
A SOURCE/SENSOR CHECK shall be the qualitative assessment of channel response when

the channel sensor is exposed to a radioaciive source or other channel sensor internal test
circuit.
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3.0 DEFINITIONS (continued)
3.1 UNRESTRICTED AREA/BOUNDARY

An UNRESTRICTED AREA/BOUNDARY, as used for calculations performed pursuant to
10 CFR Part 50.36a, shall be an area at or beyond the site boundary which is utilized in
the ODCM Controls to keep levels of radioactive materials in liquid and gaseous effluents
as low as is reasonably achievable. The UNRESTRICTED AREA does not include areas
over water bodies (See Figure 3.1).

3.46 VENTILATION EXHAUST TREATMENT SYSTEM

A VENTILATION EXHAUST TREATMENT SYSTEM is any system designed and installed to
reduce gaseous radiolodine or radioactive material 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 gaseous exhaust stream prior to the
release to the environment (such a system is not considered 10 have any effect on noble gas
effluents). Engineered Safety Feature (ESF) atmospheric cleanup systems are not considered
to be VENTILATION EXHAUST TREATMENT SYSTEM components.

3.17 VENTING

VENTING is the controliad process of discharging air or gas from a confinement to maintain
temperature, pressure, humidity, concentration, or other operating condition, in such a manner
that replacement air g&s is not provided or required during VENTING. Vent, used in system
names, does not imply a8 VENTING process.
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Tabie 3.1 FREQUENCY NOTATION

P = Completed prior 10 each release
D = At least once per 24 hours
B = At least once per 15 days
M = At least once per 31 days
Q = At least once per 82 days
R = At least once per 18 months

N.A. = Not Applicable
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Figure 2.1 UNRESTRICTED AREA BOUNDARY

"

Area between the RESTRICTED AREA and the UNRESTRICTED AREA BOUNDARIES is the
CONTROLLED AREA. Dark shaded area outside the UNRESTRICTED AREA
BOUNDARY is the UNRESTRICTED AREA.



SQN ODCM
Revision 37
Page 56 of 163

SECTION 4.0

(NOT USED)
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As required by SQN Technical Specification 6.9.1.6, Routine Annual Radiological Environmental
Operating Reports covering the operation of the unit during the previous calendar year shall be
submitted prior to May 1 of each year.

The annual radiological environmental operating reports shall include summaries, interpretations,
and an analysis of trends of the results of the radiological environmental surveiliance activities for
the report period, including & comparison with preoperational studies, operational controls (as
appropriate), and previous environmental surveillance reports and an assessment of the observed
impacts of the plant operation on the environment. The reports shall also include the results of
land use censuses required by ODCM Control 1.3.2 and & listing of the new locations for dose
calculations and/or environmental monitoring identified by the iand use census. If harmful effects
or evidence of ireversible camage are detected by the monitoring, the report shall provide an
analysis of the problems and a planned course of action o alleviate the problem.

The annual radiological environmental operating repors shall include summarized and tabulated
results in the format of Regulatory Guide 4.8, December 1975 of all radiological environmental
samples taken during the report perod. In the event that some results are not available for
inclusion with the report, the report shall be submitted noting and explaining the reasons for the
missing results. The missing data shall be submitted as soon as possible in a supplementary

report.

The reports shall also include the following: &8 summary description of the radiological
environmental monitoring program, a8 map of all sampling locations keyed to a ta%le giving
distances and directions from one reactor; and the results of licensee participaton in the
interiaboratory Comparison Program required by ODCM Control 1.3.3.

5.2 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

As required by SQN Technical Specification 6.9.1.8, an Annual Radioactive Effiuent Release
Report covering the operation of the unit during the previous 12 months of operation shall be
submitted prior to May 1 of each year.

Annual radioactive release reports shall include a summary of the quantities of radioactive liquid
and gaseous effluents 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 Liquid and Gaseous Effluents from Light-Water-Cooled Nuciear Power Plants,”
Revision 1, June 1874, with data summarized on & quarterly basis following the format of
Appendix B thereof.

The annual radioactive release report shall include unplanned releases from the site to
unrestricted areas on a quarterly basis and shall also include any changes made to the ODCM
pursuant to ODCM Administrative Control 5.3.
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5.0 ADMINISTRATIVE CONTROLS

5.2 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (continued)

The annual radioactive release repoit shall include information for solid waste as outlined in the
Process Control Program, and shall also include any changes made to the PCP during the

reporting period.

The annual radioactive release report shall include @ discussion of any licensee initiated major
changes to the radioactive waste systems as required by SQN Technical Specification 6.15.1.1.

The annual radioactive effluent release report (Radiological Impact) shall include an annual
summary of hourly meteorological data coilected over the previous year. This annual summary
may be either in the form of an hour-by-hour listing of wind speed, wind direction, atmospherc
stability, and precipitation (if measured) on magnetic tape, or in the form of joint frequency
distributions of wind speed, wind direction, and atmospheric stability. In lieu of submission with
the annual radioactive effluent release report, this summary of required meteorologicai data may
be retained on site in a file that shall be provided to NRC upon request). This same report shall
include an assessment of the radiation doses due 1o radioactive liquid and gaseous effluents
released from the unit or station during the previous calendar year. This same report shall also
include an assessment of the radiation doses from radioactive liquid and gaseous effluents 10
MEMBERS OF THE PUBLIC due to heir activities inside the UNRESTRICTED AREA
BOUNDARY (Figure 3.1) during the repon period. All assumptions used in making these
assessments (i e, specific activity exposure time, and location) shall be included in these repons.

The meteorological conditions concurrent with the time of release of radioactive materials in
gaseous effluents (as determined by sampling frequency and measurement) shall be used for
determining the gaseous pathway doses. The assessment of radiation doses shall be performed
in accordance with Sections 6.6 and 7.6.

The annual radioactive effluent release report to be submitted after January 1 of each year shail
also include an assessment of radiation doses to the likely most exposed MEMBERS OF THE
PUBLIC from reactor releases and other nearby uranium fuel cycle sources (including doses from
primary effluent pathways and direct radiation) for the previous calendar year 10 show
conformance with 40 CFR 190, Environmental Radiation Protection Standards for Nuclear Power
Operation, in accordance with ODCM Section 8.0. Acceptable methods for caiculating the dose
contribution from liquid and gaseous effluents are given in Regulatory Guide 1.108, Revision 1.
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5.0 ADMINISTRATIVE CONTROLS

6.3 OFFSITE DOSE CALCULATION MANVAL CHANGES
As required by SQN Technical Specification 6.14, changes to the ODCM:

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

a Sufficient information to support the change together with the appropriate analyses or
evaluations justifying the change(s) and

b. A determination that the change will maintain the jevel of radioactive effluent control required
by 10 CFR Part 20.1302, 40 CFR Part 190, 10 CFR Part 50.36a, and Appendix | to 10 CFR
Part 50 and not adversely impact the accuracy or reliability of effluent, dose, or setpoint
calculations.

2. Shall become effective after review and acceptance by the SQN PORC .

3. Shall be submitted to the Commission in the form of a complete, legible copy of the entire
ODCM as a part of or concurrent with the Annual Radioactive Effluent Report for the period of the
report in which any change to the ODCM was made. Each change shall be identified by markings
in the margin of the affected pages, clearly indicating the area of the page that was changed, and
shall indicate the da. = (i.e., month/year) the change was implemented.

5.4 SPECIAL REPORTS

Special Reports shall be submitted within the time period specified for each report, in accordance
with 10 CFR Part 50 4.
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SECTION 6.0 LIQUID EFFLUENTS

RELEASE POINTS

There are four systems from which liquid effluents are released to the environment. These are the
Liquid Radwaste Syster, the Condensate Demineralizer System, the Turbine Building Sump, and

the Units 1 and 2 Steam Generator Blowdown. Figure 6.1 provides an outline of the liqu.1 release

paths and discharge points with associated flow rates and radiation monitors.

All liquid effluents are ultimately discharged to the Diffuser Pond which releases to the Tennessee
River. The Essential Raw Cooling Water (ERCW) routinely provides dilution for liquid effluents at
a minimum fiow rate of 15,000 gpm. ERCW flow is monitored by radiation monitors 0-RM-133, -
134, <140, -141.

Liguid Radwaste System

The Liquid Radwaste System processes liquid from the Reactor Building and Auxiliary Building
Floor Drains and the laundry/hot shower and chemical drain tanks. Figure 6.2 provides &
schematic of the Liquid Radwaste System, showing the liquid pathways, flow rate and radiation
monitors. The normal release points for liquid radwaste are the Monitor Tank and the Cask
Decontamination Collector Tank (CDCT). The Monitor Tank has a capacity of 22,000 gal and is
released routinely at a flow rate of 125 gpm. The CDCT has a capacity of 15,000 gal and is also
released routinely at a flow rate of 125 gpm. The Monitor Tank and CDCT discharge to the
Cooling Tower Blowdown (CTBD) line as & batch release and are monitored by radiation monitor
0-RM-90-122.

Condensate Demineralicer System

The Condensate Demineralizer System processes liquid wastes coming from the High Crud Tanks
(HCT-1 and -2), the Neutralization Tank, and the Non-Reclaimable Waste Tank (NRWT). The
HCTs have a capacity of 20,000 gal and @ maximum discharge flow rate of 245 gpm. The
Neutralization Tank has a capacity of 19,000 gal and a maximum discharge flow rate of 245 gpm.
The NRWT has a capacity of 11,000 gal and a maximum discharge flow rate of 245 gpm. The
Condensate Demineralizer System is routinely released to the CTBD line and is monitored by
radiation monitor 0-RM-80-225.

Turbine Building Sump
The Turbine Building Sump (TBS) normally releases to the Low Volume Waste Treatment Pond
(LVWTP) but can be released to the yard Pond. The TBS has a capacity of 30,000 gal and a

design discharge release rate of 1,750 gpm per pump TBS releases are monitored by radiation
monitor 0-RM-80-212.

$leam Generator Blowdown

The Steam Generator Blowdown (SGBD) is processed in the Steam Generator Draindown Flash

Tanks or SGBD Meat Exchangers. The SGBD discharge has a maximum flow rate of 80 gpm per

steam generator. SGBD discharges to the CTBD line are continuous and are monitored by R37
radiation monitors 1,2-RM-80-120, -121.
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6.1 LIQUID RELEASES
6.1.1 Pre-Release Analysis

To ensure representative sampling, radwaste tanks will be recirculated for a proceduraily
established length of time, or through two volumes. Periodically, checks will be made 1o ensure a
representative mixing of tank contents. All radwaste tanks will be released as "batch” releases.

Releases from condensate demineralizer tanks are routinely continuous releases® and utilize a
composite sampler to obtain a representative sample while being discharged. In the event of an
inoperable composite sampler, the releases will be made as a batch release, and will be
recirculated for a procedurally established lenyth of time or through two volumes to ensure

representative sampling.

Steam generator blowdown and turbine building sump® are considered continuous and grab
sampled daily during releases.

Prior to any batch release, a grab sample will be taken and analyzed to determine the
concentration, uCi/mi, of each gamma-emitting nuclide. For continuous releases, daily grab or
composite samples wiil be taken on days when releases are being made and analyzed to
determine the concentration, uCi/ml, of each gamma-emitting nuclide. Composite samples are
maintained during periods of radioactive discharge from all pathways (as required by Table 2.2-1)
1o determine the concentration of certain nuclides (H-3, Fe-55, Sr-89, Sr-80, and alpha emitters).

For those nuclides whose activities are determined from composite samples, the concentrations
for the previous composite period can be assumed as the concentration for the next period to
perform the calculations in Sections 63 and 6.5 The actua! measured concentrations will be used
for the dose calculations described in Section 6.6.

A Samping requirements for these release points are applicable only during periods of significant primary to
secondary '~ akage or the release of radioactivity as detected by the effluent radiation monitor provided the
radiation monitor setpoint is at @ LLD of < 1E-06 uC/ml and allowing for background radiation during
periods when primary to secondary leakage is occurring  Sampling and analysis is routinely performed
versus utilizing the radiation monitor at this LLD

6.1.2 Effivent Concentration Limits (ECL)-Sum of the Ratios

The sum of the ratios (Rp for each release poin will be calculated by the following relationship.
C,
B L vevee 6.1)
R’ i ECL
where:
Rt = the sum of the ratios for release point .
ECL, = the ECL of radionuclide i, uCifml, from 10 CFR Part 20, Appendix B, Table 2, Column 2.
C, = concentration of radionuclide i, uCi/mil.

The sum of the ECL ratios must be < 10 following dilution at the Cooling Tower Blowdown due to
the releases from any or ail of the release points described above. The ECL ratios for releases
from the Turbine Building Sump will be < 10 at the sump.
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The following relationship is used to ensure that this criterion is met:
"R‘ . '2R2 + '3R3 + f‘R‘ (62)
Rygs * < 100
F
where

Rygs = sum of the ECL ratios of the turbine building sump as determinsd by equation 6.1.

f,02.051, = effiuent flow rate for radwaste, condensate demineralizer system and each of the
steam generator blowdowns, respectively, gom.

R,.RyRyR, = sum of ECL ratios for radwaste, condensate demineralizer system and each of the
steam generator blowdowns, respectively, as determined by equation 6.1.

F = dilution flow rate for CTBD, routinely 15,000 gpm.

€.1.3 Post-Release Analysis

A post-reiease evaluation will be done using actual release data to ensure that the limits specified
in ODCM Control 1.2.1.1 were not exceeded. This analysis will include an evaluation of the noble
gas concentration with regard to ODCM Control 1.2.1.1.

A composite list of concentrations (C). by isotope, will be used with the actual waste (f) and
dilution (F) fiow rates (or volumes) during the release. The data will be evaluated to demonstrate
compliance with the limits in ODCM Control 1.2.1.1.
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6.2 INSTRUMENT SETPOINTS

Liquid effluent monitor setpoints are determined to ensure that the concentration of radioac..ve
material released at any time from the site 10 UNRESTRICTED AREAS does not exceed ten times
the ECL limits referencad in ODCM Conirol 1.2.1.1 and 1o identify any unexpected reieases.

6.2.1 Process Discharge Point Monitor Setpoints (0-RE-90-133,1 34,140,141)

The setpoints for the ERCW monitors (RE-80-133, 134, 140, 141) are set to ensure that the
concentration of radioactive matenals released at any time from the site do rot exceed the limits
given in ODCM Control 1.2.1.1. The setpoints for these monitors will be set at & small value
above background to ensure that any radioactivity is identified. Site procedures will document and
control this value.

6.2.2 Release Point Monitor Setpoints (0-RM-90-122; 0-RM-90-226; 0-RM-90-212; 1,2-RM-80-
120,121) |Re7

There are five liquid release point effluent monitors: the Liquid Radwaste System radiation monitor
0-RM-80-122; the Condensate Demineralizer System radiation monitor 0-RM-90-225, the Turbine
Building Sump radiation monitor 0-RM-80-212; and the Steam Generator Blowdown (SGBD)
radiation monitors 1,2-RM-90-120,121.

The batch release points, the Liquid Radwaste System and the Condensate Demineralizer System
(if being released in a batch mode), are looking at an undilut~d waste stream as it comes out of a
tank. The purpose of the monitor setpoints for these batch releases is to identify any release that
is larger than expected and would have the potential to exceed the limits after dilution. Setpoints
are calculated as described in Section €.2.3.

The continuous release points, the Condensate Demineralizer Sysiem, the Steam Generator
Blowdowns, and the Turbine Building Sump, will not be releasing radioactivity unless there is or
has been & primary to secondary leak. When there is no identified primary 1o secondary leakage,
these release points are monitored to indicate the presence of elevated activity levels in these
systems. The setpoints for these monitors will be set to alarm if the activity in the stream exceeds
@ routine nominal background. These setpoints are controlled by site instructions.

When there is identified significant primary to secondary leakage, the continuous release points
are monitored to identify any release that is larger than expected or would have the potential to
exceed the 10 CFR Part 20 limits after dilution. The monitor setpoints are calculated in the same
manner as the batch release point monitor setpoints (described in Section 6.2.3) when this is the
case When these release points are being treated in this manner, a single batch reiease is
defined as all effluent released through this point on a continuous bases for a period of time
(usually one week).

R%7

6.2.3 Batch Release Point Monitor Setpoint

For each release from a release point, two setpoints are calculated: one based on the monitor "37
response to the contents of the effluent stream multiplied by an adminstrative factor to account for

monitor fluctuations; and another based on the predicted response of the monitor to the activity in

the release stream if it were large enough to exceed teri tines the 10 CFR Part 20 limits after

dilution. The expented monitor response, R in cpm, is calculated using equation 6.3 below.
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The maximum calculated setpoint, S, is calculated using Equation 6.4 below. A comparison is
made betwean these two calculated setpoints 10 determine which is used. The actual monitor
setpoint for the release is sel equal to X times the expected radioactivity response plus
background, or 1o the maximum calculated setpoint, whichever is less. X is an administrative
factor designed to account for expected variations in monitor response (it will be defined in
approved plant instructions). The X times expected response setpoint aliows for the identification
of any release of radioactivity above the expected amount. The maximum calculated setpoint
ensures 1hat the release will be stopped if it exceeds ten times the 10 CFR Part 20 concentration

limits after dilution.

(6.3)

R=B+ LEM*C,
|

Ser=X*K
where
B = monitor background, cpm.
Eff, = monitor efficiency for nuclide i, cpm per uCi/mi.
C, = tank concentration of nuclide i, uCismi.
X = Adminstrative Factor

Caiculated Maximum Monitor Setpoint
10 SF (Fy, + (A* Fg)

= (R-B)+B (6.4)
FuR

f

safety factor for the monitor,
flow of waste stream, gpm.

flow of the dilution stream, gpm.
fraction of dilution flow allocated to this release point. For the TBS, this fraction is zero.

The fractions for the remaining 4 release points are defined as the ratio of the allocated
CTBD flow for that release point to the total CTBD flow. The CTBD flow allocation
fractions for these release points are routinely:

Radwaste 0.60

Condensate demineralizer 0.20

Steam Generator Blowdown (U1) 010

Steam Generator Blowdown (U2) 010

NOTE These allocation factors may be adjusted for a particular release if it is known that there are no

releases being made through other reiease points into the CTBD. For example, if there are no

)“'I‘ﬂ %

releases being made through the Condensate Demineralizer of eiiher Steam Generator Blowdown,

the allocation factor for the Radwaste System may be set equal to one
R, = sum of the ECL ratios for release point j as calculated in Section 6.1.2.
{ = expected monitor response, cpm, as calculated above.
B = background, cpm.
= ECL ratio limit at the Cooling Tower Blowdown discharge.

10

R37

|R37

|Rs7
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6.3 CUMULATIVE LIQUID EFFLUENT DOSE CALCULATIONS

Doses due 0 liquid effluents are calculated for each release for all age groups (adult, teen, chiid
and infant) and organs (bone, liver, total body, thyroid, skin, kidney, lung and Gl tract). Pathways
considered are ingestiun of drinking water, fish consumption and recreation-shoreline. The
maximum individual dose from drinking water is assumed to be that calculated at the location
immediately downstream from the diffuser. The maximum individual dose from fish ingestion is
assumed to be that caiculated for the consumption of fish caught anywhere between the plant and
the first downstream dam (Chickamauga Dam). The maximum potential recreation dose is
calculated for & location immediately downstream of the plant outfall. Dose factors for these age
groups and pathways are calculated as described in Section 6.7. For pathways with no age or
organ specific dose factors (i.e. shoreline recreation), the total body dose will be added to the

internal organ doses for all age groups.
The general equation for the dose calculations is:

Dose= LA, TC,D (6.5)
|

where:

Ay = the total dose factor to the total body or any organ t for nuclide i, mrem/hr per uCi/ml. The
total dose factor is the sum of the dose factors for water ingestion, fish ingestion, and
shoreline recreation, as definod in Section 6.7.

T = the length of time period over which the concentrations and the flows are averaged for tne
liquid release, hours.

C, = the average concentration of radionuclide i, in undiluted liquid effluent during the time period
T from any liquid release, uCi/ml.

D = the near fieid average dilution factor for C, during any effluent release. D is calculated by the
following egquation:

FLOW,,
D2 —
060 RF
where:

FLOW, = maximum undiluted liquid waste flow during the release, cfs. For TBS releases, this
term is the diluted waste flow into the pond.

060 = mixing factor of effluent in river, defined as the percentage of the riverflow which is
svailable for dilution of the release.

RF = default riverflow, cfs. For each release, this value is set to 7900 c's (the lowest
average quarterly riverflow recorded from the period 1978-1988)

From the four age groups considered, the maximum is determined by comp? ing all organ doses
for all age groups. The age group with the highest single organ dose is selected as the criiical age
group. The total body and maximum organ doses for the critical age group are used in the
calculation of the monthly dose described in Section 6.3.1.
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6.3.1 Monthly Dose Caiculations

Al the end of each month, the actual average riverflow for the month is used to recalculate the
liquid doses. The monthly cumulative dose is defined as the sum of the doses for the critical age
group for each release during the month. Thus, the monthly cumulative dose will be &
conservative value, consisting of doses belonging 10 various age groups depending on the mix of
radionuclides. These doses are multiplied by the ratio of the default riverflow (7900 cfs) to the
actual monthly average riverflow to obtain the monthly dose. The total body and maximum organ
doses determined in this manner are then used to determine the cumulative quarterly and annual
doses described in Section 6.3.2, and for the dose projections described in Section 6.5.

6.3.2 Cumuilative Doses

Quarterly and annual sums of all doses are determined at the end of each month to compare 10
the limits given in ODCM Control 1.2.1.2. These quarterly and annual sums will be the sum of the
monthly cumulative doses described in Section 6.3.1 for the appropriate months in the quarter or
year. These doses will be used in the comparison to the limits.

6.3.3 Comparison to Limits

The cumulative calendar quarter and calendar year doses are compared to the limits in ODCM
Control 1.2.1.2 once per 31 days to determine compliance.
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6.4 LIQUID RADWASTE TREATMENT SYSTEM

The liquid radwaste treatment system described beiow shall be maintained and operated to keep
releases ALARA.

A flow diagram for the LR 7S is given in Figure 6.2. The system consists of one reactor coolant
drain tank with two pumps and a floor and equipment drain sump inside the contair ment of each
unit and the following shared equipment inside the auxiliary building: one sump tank and pumps,
one tritialed drain coliector tank with two pumps and one filter, one floor drain collector tank with
two pumps and one filter, a waste condensate tank filter, three waste condensate tanks and two
pumps, & chemical drain tank and pump, two laundry and hot shower tanks and pump, a spent
resin storage tank, a cask decontamination tank with two pumps and two filters, Auxiliary Building
floor end equipment drain sump and pumps, and evaporator with two distillate tanks, a Mobile
Waste Demineralizer System (if needed) and the associated piping, valves and instrumentation.
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6.5 DOSE PROJECTIONS

In accordance with ODCM Surveillance Requirement 2.2.1 3, dose projections will be performed
wmmmmmmmm»duomtmdm Section £.3.1. To determine
compliance with the limits, these averages are assigned as the dose projections for the upcoming
month.

The projected doses are compared 1o the limits of ODCM Control 1.2.1.3. If the projected doses
exceed either of these limits, the liquid radwaste treatment system shall be used to reduce ihe
radioactive materials in liquid wastes piior to their discharge to UNRESTRICTED AREAS.
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6.6 QUARTERLY DOSE CALCULATIONS

A complete dose analysis utilizing the total estimated liquid releases for each calendar quarter will
be performed and reporied as required in ODCM Administrative Control 5.2. Methodology for this
analysis is that which is described in this section using the quarterly release values reported by the
plant personnel. The releases are assumed, for this calculation, to be continuous over the 80 day

period.
The average dilution factor, D, used for the guarterly calculations is:

1

D= (for receptors upstream (6.6)
RF * 0.60 of Chickamauga Dam)
and
1
D= (for receptors downstream 6.7)
RF of Chickamauga Dam)
where:

RF = the average actual riverflow for the location at which (he dose is being determined, cfs.
0.60 = the fraction of the riverflow available for dilution in the near field, dimensionless.

6.6.1 WATER INGESTION

Water ingestion doses are calculated for each water supply identified within a 50 mile radius
downstream of SQN (Table 6.1). Water ingestion doses are calculated for the total body and each
internal organ as described below:

Doeg = 10° 9.80E-00 Ay Q; D exp(-8 84E+04 1, 1g) (6.8)

where

106 = conversion factor, uCi/Ci.

9.80E-09 = conversion factor, cfs per mi/h.

Awn = dose factor for water ingestion for nuclide i, age group t, mrem/h per uCi/ml, as

calculated in Section 6.7.1.

Q = Quantity of nuclide i released during the quarter, Ci.

= dilution factor, as described above, cfs”'.

= radiological decay constant of nuchde |, s*! (Table 6.2).

= decay time for water ingestion, equal to the travel time from the plant to the water
supply plus one day to account for the time of processing at the water supply (per
Regulatory Guide 1.108), d.

8 B4E+04 = conversion factor, seconds per day.

&0
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6.6.2 FISH INGESTION

Fish ingestion doses are caiculated for each identified reach within a 50 mile radius downstream of
SQN (Table 6.1). Individual fish ingestion doses are calculated fur the total body and each
internal organ as described below:

Dirg = 108 ©.80E-09 0.25 A, @, D exp(-8 B4E+04 ), 1g) 6.9)

where

108 = conversion factor, uCi/Ci.

9 BOE-09 = conversion factor, cfs per mi/h,

0.25 = fraction of the yearly fish consumption eaten in one quarter, dimensionless.
Agy = dose factar for fish ingestion for nuciide i, age group 1, mrem/h per uCi/ml, as

calculated in Section 6.7.2.
Q, = Quantity of nuclide i released during the quarter, Ci.
D = dilution factor, as described above, cfs™'.
A = radiological decay constant of nuclide i, s*! (Table 6.2).
4 = decay time for fish ingestion, equal to the travel time from the plant to the center of

the reach plus one day to account for transit through the food chain and food
preparation time (per Regulatory Guide 1.109), d.
8.64E+04 = conversion factor, seconds per day.

6.6.3 SHORELINE RECREATION

Recreation doses are calculated for each identified reach within a 50 mile radius downstream of
SQN (Table 6.1). It is assumed that the maximum exposed individual spends 500 hours per year
on the shoreline at a location immediately downstream from the diffusers. Individual recreation
shoreline doses are calculated for the total body and skin as described below:

Degg * 10° 9.80E-00 rf Agy Q; D exp(-8 84E+04 y tg) (6.10)
where

108 = conversion factor, uCV/Ci.
¢ B0E-09 = conversion factor, cfs per mi/h,

f = recreation factor, used 1o account for the fact that the same amount of time will not be
spent at a recreation site during each quarter. RKecreation factors used are:
1st quarter - 0.1 2nd quarter - 0.3  3nd quarter - 04 4th quanter - 0.2,

Ay = dose factor for shoreline recreation for nuclide i, age group t, mrem/h per uCi/mi, as
calculated in Section 6.7.3.

Q = quantity of nuclide i released during the quarter, Curies.

D = dilution factor, as described above, cfs

M = radiologica! decay constant of nuclide i, s™' (Table 6.2).

g = decay time for recreation, equal to the travel time from the plant to the center of the
reach, d.

8.84E+04 = conversion factor, seconds per day.
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6.6.4 TOTAL MAXIMUM INDIVIDUAL DOSE

The total maximum individual total body dose is obtained by summing the following for each age
group: the highest total body water ingestion dose from among ali the public water supplies, the
highest total body fish ingestion dose from among all the reaches; and the total body maximum
shoreline recreation dose. The total maximum individual organ dose is obtained by summing the
following for each organ and each age group: that organ's highest water ingestion dose from
among all the public water suppiies, that organ's highest fish ingestion dose from among all the
reaches: an. he total body maximum shoreline recreation dose. The total maximum individual
skin dose is ! skin dose calculated for the maximum shoreline dose.

6.6.5 POPULATION DOSES

For determining population doses to the 50-mile population around the plant, an average dose is
calculated for each age group and each pathway and then multiplied by the population.

For water ingestion, the general equation used for calculating the population doses, POPWTR, in
man-rem for a given PWS is:

5 4
POPWTR, = 10 £ POP, I POP, ATMW, TWDOSy 6.11)
m=1 o=

where:
POPWTR, = water ingestion population dose to organ t, man-rem.
POP, = fraction of population in each age group & (from NUREG CR-1004, table 3.39).
Adult = 0.665
Child = 0.168
Infant = 0.015
Teen = 0.153
POP,, = population &t PWS m. Ti.e 4 PWSs and their populations are listed in Table 6.1.
ATMW, = ratio of average to maximum water ingestion rates for each age group a. Maximum
water ingestion rates are given in Table 6.3. Average water ingestion rates, in
I/year, (from R.G. 1.108 Table E-4) are:
Adult = 370
Child = 260
Infant = 260
Teen = 260
TWDOS, = total individual water ingestion dose to organ t at PWS m, to the age group a, as
described in Section 6.6.1, mrem.
102 = conversion factor for rem/mrem.
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For population doses resulting from fish ingestion the calculation assumes that all fish caught
within & 50-mile radius downstream of SQN are consumed by local population. An additional 7-
day decay term is added due 1o distribution time of sport fish. The general equation for calculating
population doses, POPF, in man-rem from fish ingestion of all fish caught within a 50-mile radius
downstream is:

4526 HVSTAPR « 3 TFDOS,, POP,

POPF, = o (6.12)
10° 10° =t s FISH, POP,

where:

POPF, = total fish ingestion population dose 10 organ t, man-rem.

HVST = fish harvest for the Tennessee River, 3.04 Ibs/acre/y.

APR = size of reach, acres (Table 6.1).

TFDOS,, = total fish ingestion dose to organ t for reach r, for the age group a, as described in
Section 6.6.2, mrem.

POP, = fraction of population in each age group a, as given above.

FISH, = amount of fish ingested by each age group a, kg/y. Average fish ingestion rates
(R.G. 1.108 Table E-4) are:

Adult = 6.9
Chid = 2.2
Teen = 5.2
4536 = conversion factor, g/ib.
10° = conversion factor, mrem/rem.

10% = conversion factor, g/kg.
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For recreation shoreline, the general equation used for caiculating the population doses, POPR, in
man-rem is:

REQFRA 4
= I TSHDOS, SHVIS, HRSVIS, (6.13)
10° 8760 =1

POPR, = fotal recreation population dose for all reaches to organ {, man-rem.

REQFRA = fraction of yearly recreation which occurs in that quarter, as given in Section 6.6.3.
TSHDOS, = (ctal shoreline dose rate for organ t, in reach r, mrem/h.

SHVIS, = shoreline visits per year at each reach r, (Table 6.1).

HRSVIS, = length of shoreline recreation visit at reach r, 5 hours.

10° = conversion factor, mrem/rem.

8760 = gonversion factor, hours per year.
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6.7 LIQUID DOSE FACTOR EQUATIONS
6.7.1 WATER INGESTION
Ay (mrem/h per puCi/ml)
DF L Ug 10° 10°
Awn *
8760

where:

DF = ingestion dose conversion factor for nuclide i, age group a, organ t, mrem/pCi, (Table 6.4).
¥ = water consumption rate for age group a, Ly, (Table 6.3).

13 = conversion factor, pCi/uCi.

10% = conversion factor, mi/l.

8760 = conversion factor, hours per year.

6.7.2 FISH INGESTION
Agy (Mmrem/h per uCi/ml)

DF g Uy B, 10 10°

Apr *
8760
where.
DF o= ingestion dose conversion factor for nuclide i, age group a, organ t, mrem/pCi, (Table 6.4).
Uy, = fish consumption rate for age group a, kg/y, (Table 6.3).
B, = bioaccumulation factor for nuclide i, pCi/kg per pCi/L, (Table 6.5).
108 = conversion factor, pCi/uCi.
10 = conversion factor, mi/L.
87680 = conversion factor, hours per year.

6.7.3 SHORELINE RECREATION
Agy (Mmrem/h per uCiml).

DF gy Ko M W 10% 108U
Agi™ [1-exp(-Aty)]
8760 * 3600 %,

where:
DF g, = dose conversion factor for standing on contaminated ground for nuclide i and organ t (total
body and skin), mrem/h per pCi/m?, (Table 6.6).
K. = transfer coefficient from water to shoreline sediment, L/kg-h, (Tadle 6.3).
M = mass density of sediment, kg/m?, (Table 6.3).
W = shoreline width factor, dimensionless, (Table 6.3).
10° = conversion ;actor, mi/L.
10® = conversion factor, pCi/uCi.
3600 = conversion factor, s/h.
= decay constant for nuclide i, ', (Table 6.2).
t, = time shoreline is exposed to the concentration on the water, s, (TaL.e 6.3).
U = usage factor, 500 hy.
8760 = conversion factor, hours per year.
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Table 6.1 RECEPTORS FOR LIQUID DOSE CALCULATIONS

Tennessee River Reaches Within 50 Miie Radius Downstream of SQN

Beginning Ending Size Recreation
Name ~IBRM JRM_ (acres)  yisits/year
Chickamauga Lake 4840 471.0 9030 5,226,700
below SQN
Nickajack Lake 4710 435.0 5604 240,700
(Part 1)
Nickajack Lake 4350 4250 5326 607,600
(Part 2)
Guntersville Lake 425.0 400.0 6766 104,000

Public Water Supplies Within 50 Mile Radius Downstream of SQN

Name JIRM.

E. I. DuPont 469 9 1,400
Chattanooga, TN 4653 224,000
South Pittsburg, TN 418.0 4 898

Bridgeport, AL 41386 4,650



H-3
C-14
Na-24
P-32
Cr-51
Mn-54
Mn-56
Fe-55
Fe-59
Co-57
Co-58
Co-80
Ni-63
Ni-65
Cu-64
Zn-65
Zn-69m
Zn-69
Br-82
Br-83
Br-84
Br-85

Rb-88
Rb-89
Sr-88
Sr-80
Sr-01
Sr-02
Y-80
Y-81m
Y-81
Y-82
Y-83
2r-85
Zr-897
Nb-85
Nb-87
Mo-88
Tec-88m
Te-101
Ru-103
Ru-105
Ru-106
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Tabie 6.2 RADIONUCLIDE DECAY AND STABLE ELEMENT TRANSFER DATA

Half-Life

(minutes)
6.46E+06
3.01E+09
9.00E+02
2.06E+04
3.99E+04
4 50E+05
1.55E+02
1.42E+06
6.43E+04
3 Q0E+05
1.02E+05
2.77TE+086
5.27E+07
1.51E+02
7.62E+02
3.52E+05
8.26E+02
5.56E+01
2.12E+03
1.43E+02
3.1BE+01
2.87E+00
2.69E+04
1.78E+01
1.54E+01
7.2B8E+04
1.50E+07
5.70E+02
1.63E+02
3. 85E+03
4 9TE+01
8 43E+04
2.12E+02
6.06E+02
9.22E+04
1.01E+03
5.05E+04
7.21E+01
3.96E+03
3.61E+02
1.42E+01
56TE+04
2 66E+02
5.30E+05

A
{15
1.79E-09
3.B4E-12
1.28E-05
5 61E-07
2 90E-07
2.57E-08
7 45E-05
8.13E-08
1.80E-07
2.96E-08
1.13€E-07
4 17E-09
2.19E-10
7.65E-05
1.52E-05
3.28E-08
1.40E-05
2.08E-04
5.45E-06
8.08E-05
3.63E-04
4 02E-03
4.29E-07
6 49E-04
7.50E-04
1.89E-07
7.70E-10
2.03E-05
7.09E-05
3.00E-06
2.32E-04
1.37€-07
5 45E-05
1.91E-05
1.25€-07
1.14E-05
2.29E-07
1.60E-04
2.82E-06
3.20E-05
8.13E-04
2.04E-07
4 34E-05
2 18E-08

(Page 1 of 3)
Bw

4 BOE+00
5.50E+00
5.20E-02
1.10E+00
2.50E-04
2.90E-02
2.80E-02
6.60E-04
6 60E-04
9 40E-03
§ 40E-03
© 40E-03
1.90E-02
1.90E-02
1.20E-01
4 00E-01
4 00E-01
4 00E-01
7.60E-01
7.60E-01
7.60E-01
7.60E-01
1.30E-01
1.30E-01
1.30E-01
1.70E-02
1.70E-02
1.70E-02
1.70E-02
2.60E-03
2 60E-03
2 60E-03
2 60E-03
2.60E-03
1.70E-04
1.70E-04
©.40E-03
9 40E-03
1.20E-01
2.50E-01
2.50E-01
5.00E-02
5.00E-02
5.00E-02

F i
{cow)
1.00E-02
1.20E-02
4 00E-C2
2.50E-02
2.20E-03
2.50E-04
2.50E-04
1.20E-03
1.20E-03
1.00E-03
1.00E-03
1.00E-03
6.70E-03
6.70E-03
1 40E-02
3.90E-02
3.90E-02
3.90E-02
5.00E-02
5.00E-02
5.00E-u2
§.00E-02
3.00E-02
3.00E-02
3.00E-02
1.40E-03
1.40E-03
1.40C-03
1.40E-03
1.00E-05
1.00E-05
1.00£-05
1.00E-05
1.00E-05
5.00E-06
5.00E-06
2.50E-03
2.50€-03
7.50E-03
2.50E-02
2.50E-02
1.00E-06
1.00E-06
1.00E-06

F'N
{goat)
1.70E-01
1.00E-01
4 00E-02
2.50E-01
2.20E-03
2.50E-04
2.50E-04
1.30E-04
1.30E-04
1.00E-03
1.00E-03
1.00E-03
6.70E-03
6.70E-03
1.30E-02
3.90€-02
3.90E-02
3.90E-02
§.00E-02
5.00E-02
$.00E-02
5.00E-02
3.00E-02
3.00E-02
3.00E-02
1.40E-02
1.40E-02
1.40E-02
1.40E-02
1.00E-05
1.00E-05
1.00E-05
1.00E-05
1.00E-05
5.00E-06
5.00E-06
2.50E-03
2.50E-03
7.50E-03
2.50E-02
2.50E-02
1.00E-06
1.00E-06
1.00E-06

Fy

—(beel

1.20E-02
3.10E-02
3.00E-02
4 60E-02
2 40E-03
8.00E-04
8.00E-04
1.20E-02
1.20E-02
1.30E-02
1.30E-02
1.30E-02
5.30E-02
5.30E-02
8.70E-04
3.00E-02
3.00E-02
3.00E-02
2 60E-02
2.60E-02
2.60E-02
2.60E-02
3.10E-02
3.10E-02
3.10E-02
6.00E-04
6.00E-04
6.00E-04
6.00E-04
4 60E-03
4 60E-03
4 60E-03
4 60E-03
4 60E-03
3.40E-02
3.40E-02
2.80E-01
2.80E-01
1.10E-03
4 00E-01
4.00E-01
4 00E-01
4 .00E-01
4.00E-01
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Table 6.2 RADIONUCLIDE DECAY AND STABLE ELEMENT TRANSFER DATA

Ag-110m
Sb-124
Sb-125
Sn-125
Te-125m
Te-127m
Te-127
Te-120m
Te-120
Te-131m
Te-131
Te-132
1-130
=131
132
1-133
1-124
|-135
Cs-134
Ce-136
Cs-137
Cs-138
Ba-138
Ba-140
Ba-141
Ba-142
La-140
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Pr-144
NG-147
W-187
Np-238
Ar-41
Kr-83m
Kr-85m
Kr-85
Kr-87
Kr-88
Kr-88
Kr-80
Xe-131m

Half-Life

(minutes)
3.60E+05
B8.67E+04
1.46E+06
1.30E+04
8.35E+04
1.57E+05
5 61E+02
4 BAE+04
6.96E+01
1.80E+03
2.50E+01
4 69E+03
7 42E+02
1.16E+04
1.38E+02
1.25E+03
5.26E+01
397E+02
1.08E+06
1.00E+04
1.89E+07
3.22E+01
8.31E+01
1.B4E+04
1.83E+01
1.07E+01
2.41E+03
9.54E+01
4 6BE+04
1.98E+03
4 .09E+05
1.95E+04
1.73E+01
1.58E+04
1.43E+03
3.30E+03
1.10E+02
1.10E+02
2.69E+02
5.64E+06
7.63E+01
1.70E+02
3.16E+00
§.30E-01

1.70E+04

A

{Us)

3.21E-08
1.33E-07
7.91E-00
8.32€-07
1.38E-07
7.36E-08
2.08E-05
2.39E-07
1.66E-04
6.42E-06
4 62E-04
2 46E-06
1.56E-05
8.96E-07
8.37E-05
9.24E-06
2.20E-04
291E-05
1.06E-08
6.08E-07
7.26E-10
3.50E-04
1.30E-04
6.28E-07
6.31E-04
1.08E-03
4. 79E-06
1.21E-04
2.47E-07
5.83E-06
2.82E-08
5.82E-07
6.68E-04
7.31E-07
8.08E-06
3.41E-06
1.05E-04
1.05E-04
4.29E-05
2.05E-09
1.51E-04
6.79E-05
3.66E-03
2.14E-02
6.79E-07

(Page 2 of 3)

By

1.50E-01

N/A

N/A

N/A
1.30E+00
1.30E+00
1.30E+00
1.30E+00
1.30E+00
1.30E+00
1.30E+00
1.30E+00
2.00E-02
2.00E-02
2.00E-02
2.0CE-02
2.00E-02
2 00E-02
1.00E-02
1 00E-02
1.00E-02
1.00E-02
5.00E-03
5.00E-03
5.00E-03
5.00E-03
2.50E-03
2.50E-03
2.50E-03
2.50E-03
2.50E-03
2. 50E-03
2.50E-03
2 40E-03
1.80E-02
2.50E-03

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Fon
cow)
5.00E-02
1.50E-03
1.50E-03

N/A
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.20E-02
1.20E-02
1.20E-02
1.20E-02
1.20E-02
1.20E-02
8.00E-03
8.00E-03
8.00E-03
8.00E-03
4 00E-04
4 00E-04
4 00E-04
4 00E-04
5.00E-06
5.00E-06
1.00E-04
1.00E-04
1.00E-04
5.00E-06
5.00E-06
5.00E-06
5.00E-04
5.00E-06

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Fm
.Agoat)
5.00E-02
1.50E-03
1.50E-03

N/A
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03
4.30E-01
4 30E-01
4 30E-01
4.30E-01
4.30E-01
4 30E-01
3.00E-01
3.00E-01
3.00E-01
3.00E-01
4.00E-04
4 00E-04
4 00E-04
4.00E-04
5 00E-06
5.00E-06
1.00E-04
1.00E-04
1.00E-04
5.00E-06
5.00E-08
5.00E-06
5.00E-04
5.00E-06

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Fq

{beef)
1.70E-02
N/A
N/A
N/A
7.70E-02
7.70E-02
7.70E-02
7.70E-02
7.70E-02
7.70E-02
7.70€-02
7.70E-02
2.90E-03
2.90E-03
2.90E-03
2.90E-03
2 90E-03
2.90E-03
1.50E-02
1.50E-02
1.50E-02
1.50E-02
3.20E-03
3.20E-03
3.20E-03
3.20E-03
2.00E-04
2.00E-04
1.20E-03
1.20E-03
1.20E-03
4.70E-03
4 70E-03
3.30E-03
1.30E-03
2.00E-04
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
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Table 6.2 RADIONUCLIDE DECAY AND STABLE ELEMENT TRANSFER DATA

(Page 3 of 3)

Half-Life A By Fou Feu Fe

(minutes)  (1/8) Acow) goat) {beef
Xe-133m 3.15E+03 367E-06 N/A N/A N/A /A
Xe-133 7.55E+03 1.53E-06 N/A N/A N/A N/A
Xe-135m 1.54E+01 7.50E-04 N/A N/A N/A N/A
Xe-135 5 4TE+02 2.11E-05 N/A N/A N/A N/A
Xe-137 3.83E+00 3.02E-03 N/A N/A N/A N/A
Xe-138 1.41E+01 8.19E-04 N/A N/A N/A N/A

References:

Half lives for all nuclk 2s: DOE-TIC-11026, Radioactive Decay Data Tables - A handbook of
Decay Data for Application 10 Radiation Dosimetry and Radiological Assessment,” D. C. Kocher,

1981,

‘Transfer factors for Sb- isotopes are from ORNL 4992, "Methodology for Calculating Radiation
Doses from Radioactivity Released to the Environment,” March 1876, Table 2-7.

Cow-milk transfer factors for lodine, Strontium, and Cesium nuclides are from NUREG/CR-1004,
Table 3.17.

Goat-milk transfer factors for lodine nuciides are from NUREG/CR-1004, Table 3.17.

Beef transfer factors for lron, Copper, Molybdenumn, and Cesium nuclides are from NUREG/CR-
1004, Table 3.16.

All other nuclides’ transfer factors are from Regulatory Guide 1.109, Tables E-1 and E-2.



T T A—
BR, (infant)

BR, (child)
BR, (teen)

BR, (adult)

VX Tt

Q, (cow)
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Uy (infant)
Ugm (child)
Uym (te€n)
Uy (@dult)
Ugp (infant)
Ugp (Child)
Usp (teen)
Uy (adult)
Ugg(infant)
Uy (child)
Uy, (teen)

SQN ODCM

Table 6.3 DOSE CALCULATION FACTORS

Yalve
1400

5500
8000
8100

047
4. 73E+08
(15 years)
7.78E+06
(80 days)
1.56E+07
(180 days)
5 18E+06
(60 days)
2.50E+06
(30 days)
7.78E+06
(90 days)
8. 64E+04
(1 day)
8 B4E+D4
(1 day)
1.12E+08
(13 days)
2.3B8E+07
(275 days)
0

41

65

110

330

330

400

310
0
69
16

(Page 1 0f 2)

miyear

m3/year
m3/year
m3/year

g/m?
L/kg-h
kg/m?

kg/d
kg/d

seconds
seconds
seconds

seconds

seconds
seconds

seconds

kg/year
kg/year
kg/year
kg/year
Vyear
Vyear
lyear
/year
kg/year
kg/year
kg/year

Revision 37
Page 81 of 163
ICRP 23
ICRP 23
ICRP 23
ICRP 23
TVA Assumption
R. G. 1.108 (Tabie E-15)
TVA Assumption
TVA Assumption
TVA Value

R. G. 1.108 (Section 2.C)
R. G. 1.108 (Section 2.C)
R. G. 1.108 (Table E-15)
NUREG/CR-1004 (Sect. 3 4)
NUREG/CR-1004 (Sect. 3.4)
NUREG/CR-1004 (Sect. 3.2)
R. G. 1.109 (Table E-15)

SQN FSAR Section 11.3.8.1
SQN FEAR Section 11.3.8.1
R. G. 1.109 (Table E-15)

R G. 1.109 (Table E-15)

R. G. 1.108 (Table E-15)
SQN FSAR Section 11.3.9.1
NUREG/CR-1004, Table 3.40
NUREG/CR-1004, Table 3.40
SQN FSAR Section 11.3.9.1

. 1.108 (Table E-5)
1.109 (Table E-5)
.1.108 (Table E-5)

. 1.108 (Table E-5)

. 1.108 (Table E-5)
1.109 (Tabie E-5)
1.108 (Table E-5)
.1.109 (Table E-5)
.1.109 (Table E-5)

. 1.108 (Table E-5)
.1.108 (Table E-5)

DDVDDODVRDOD
POOOOOOOOO0



Ay (iodines)

)y (PaTticulates)
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Table 6.3 DOSE CALCULATION FACTORS

(Page 2 of 2)
Yalve
21 kg/year
0 kg/year
26 kg/year
42 kg/year
64 kg/year
0 kg/year
520 kg/year
630 kg/year
520 kg/year
330 L/year
510 L/year
510 L/year
730 L/year
03 none
1.85 kg/m?
1.18 kg/m?
0.64 kg/m?
0.57 kg/m?
7.71E-07 sec”!
(10.4 d half-life)
5.21E-07 sec’!

(15.4 d half-life)

Units _ Reference

1.109 (Table E-5)
1.109 (Table E-5)

. 1.109 (Table E-5)

. 1.109 (Table E-5)
1.109 (Table E-5)

.1.108 (Table E-5)

1.109 (Tabie E-5)

. 1.108 (Table E-5)

1.109 (Table E-5)

. 1.109 (Table E-5)

. 1.109 (Table E-5)

. 1.109 (Table E-5)

. G. 1.109 (Table E-5)

R. G. 1.100 (Table A-2)

NUREG/CR-1004 (Table 3.4)

NUREG/CR-1004 (Table 3.3)

NUREG/CR-1004 (Table 3.2)

NUREG/CR-1004 (Table 3.4)
(value selected is for
non-leafy vegetables)

NUREG/CR-1004 (Table 3.10)

e FEEEEEEEEEEEE.
POOOOOOOOOOOO

NUREG/CR-1004 (Table 3.10)



H-3
C-14
Na-24

Cr-51
Mn-54
Mn-56
Fe-55
Fe-59
Co-57
Co-58
Co-60
Ni-83
Ni-65
Cu-64
Zn-85
Zn-69
Zn-69m
Br-82
Br-83
Br-84
Br-85
Rb-86
Rb-88
Rb-89
Sr-89
8r-90
Sr-01
Sr-82
Y-80
Y-81m
Y-81
Y-82
Y-83
2r-95
2r-87
Nb-85
Nb-87
Mo-99
Tc-90m
Te-101
Ru-103
Ru-105
Ru-106

bone
1.05E-07
2.84E-06
1.70E-06
1.93E-04
0.00E+00
0.00E+00
0.00E+00
2.75E-06
4 34E-06
0.00E+00
0.00E+00
0.00E+00
1.30E-04
5.28E-07
0.00E+00
4 B4E-06
1.03E-08
1.70E-07
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
3.08E-04
7.58E-02
5 67E-06
2.15E-06
9.62E-09
9.09E-11
1.41E-07
8.45E-10
2 68E-09
3.04E-08
1.68E-09
6.22E-09
§.22E-11
0.00E+00
2 4TE-10
2.54E-10
1.85E-07
1.54E-08
2.75E-06

Table 6.4 INGESTION DOSE FACTORS

liver
1.05E-07
5.68E-07
1.70E-06
1.20E-05
0.00E+00
4 57TE-06
1.15€-07
1.90E-06
1.02E-05
1.75€-07
7.45E-07
2 14E-06
9.01E-06
6 86E-08
8.33E-08
1.54E-05
1.97E-08
4. 08E-07
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.11E-05
6.05E-08
4 01E-08
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
9.75E-09
%.30E-10
3 46E-09
1.32E-11
4 31E-06
6 88E-10
3.66E-10
0.00E+00
0.00E+00
0.00E+00

(Page 1 of 8)
(mrem/pCi ingested)

t body

1.05E-07
5.68E-07
1.70E-06
7 46E-06
2.66E-09
8.72E-07
2.04E-08
4 43E-07
3.91E-08
291E-07
1.67E-06
4 72E-06
4 36E-06
3.13E-08
3 91E-08
6 96E-06
1.37E-09
3.73E-08
2.26E-06
4.02E-08
5.21E-08
2.14E-09
0 83E-06
3.21E-08

2.82E-08

8.84E-06
1.86E-03
2.20E-07
9. 30E-08
2.58E-10
3.52E-12
3.77E-08
247E-11
7.40E-11
6.60E-09
1.65E-10
1.86E-08
4 B2E-12
8.20E-07
8.89E-09
3.59E-09
7.897E-08
6.08E-09
3.48E-07

ADULT

thyroid kidney
1.056-07 1.05E-07
5 68E-07 5.68E-07
1.70E-06 1.70E-06
0.00E+00 0.00E+00
1.50E-09 5.86E-10
0.00E+00 1.36E-06
0.00E+00 1.46E-07
0.00E+00 0.00E+00
0.00E+00 0.0CE+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+90 0.00E+00
0.00E:+00 2 10E-07
0.NJE+00 *.03E-05
0.0CE+00 1.28E-08
0.00E+00 2 47E-07
0.00E+00 0.00E+00
0.00E+00 0 00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 1.53E-08
0.00E+00 5.12E-10
0.00E+00 3.42E-09
0.00E+00 1.54E-11
0.00E+00 ©.76E-06
0.00E+00 1.06E-08
0.00E+00 6.59E-09
0.00E+00 7.06E-07
0.00E+00 1.99E-07
0.00E+00 5.31E-06
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lung gi-li
1.05E-07  1.05E-07
568E-07  5.68E-07
1.70E-08  1.70E-06
0.00E+00 2.17E-05
3.53E-00 ©6.69E-07
0.00E+00 1.40E-05
0.00E+00 3.67E-06
1,06E-06 1.09E-06
2 85E-06  3.40E-05
0.00E+00 4 44E-06
0.00E+00 1.51E-05
0.00E+00 4.02E-05
0.00E+00 1.B8E-06
0.00E+00 1.74E-06
0.00E+00 7.10E-06
0.00E+00 9.70E-06
0.00E+00 2.96E-09
0.00E+00 2.49E-05
0.00E+00 2.59E-06
0.00E+00 5.79E-08
0.00E+00 4.09E-13
0.00E+00 0.00E+00
0.00E+00 4.16E-08
0.00E+00 8.36E-19
0.00E+00 2.33E-21
0.00E+00 4 B4E-05
0.00E+00 2.19E-04
0.00E+00 2.70E-05
0.00E+00 4.26E-05
0.00E+00 1.02E-04
0.00E+00 267E-10
0.00E+00 7.76E-05
0.00E+00 1.48E-05
0.00E+00  8.50E-05
0.00E+00 3.08E-05
0.00E+00  1.05E-04
0.00E+00 Z.10E-05
0.00E+0G 4.87E-08
0.00E+00 ©.99E-06
342E-10  4.13E-07
1.87E-10 1.10E-21
0.00E+00 2.16E-05
0.00E+0C 942E-06
0.00E+00 1.78E-04



Ag-110m
Sb-124
Sb-125
Sn-125
Te-125m
Te-127m
Te-127
Te-128m
Te-120
Te-131m
Te-131
Te-132
-130
-131
-132
1-133
1-134
-138
Cs-134
Cs-136
Cs-137
Cs-138
Ba-139
Ba-140
Ba-141
Ba-142
La-140
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Pr-144
Nd-147
W-187
Np-239

bone

1.60E-07
2. 80E-06
1.79E-06
8.33E-06
2 68E-06
6.77E-06
1.10E-07
1.15€-05
3.14E-08
1.73E-06
1.97E-08
2.52E-06
7.56E-07
4 16E-06
2.03E-07
1.42E-06
1.06E-07
4 43E-07
6.22E-05
6.51E-06
7.97E-05
5.52E-C8
9.70E-08
2.03E-05
4.71E-08
2.13E-08
2.50E-09
1.28E-10
© 36E-09
1.65E-09
4 BBE-07
©.20E-09
3.01E-11
6.20E-08
1.03E-07
1.19E-09

liver

1.4CE-07
5.20E-08
2.00E-08
1.68E-07
8.71E-07
2.42E-06
3.95E-08
4 20E-06
1.18E-08
8 46E-07
8.23E-09
1.63E-06
2.23E-06
5.95E-06
5 43E-07
247E-06
2.8BE-07
1.16E-08
1.48E-04
2.57E-05
1.08E-04
1.08E-07
6.901E-11
2.55E-08
3.56E-11
2.19E-11
1.26E-09
5.82E-11
6.33E-09
1.22E-06
2.04E-07
3.69E-00
1.25E-11
7.27E-09
8.61E-08
1.17E-10

Table 6.4
INGESTION DOSE FACTORS

(Page 2 of 8)
(mrem/pCi ingested)

ADULT

t body

8.70E-08
1.11E-06
4 .26E-07
3.78E-07
3.58E-07
8.25€-07
2.38E-08
1.82E-06
7.65E-08
7.05€E-07
6.22E-09
1.53E-06
8.80E-07
3 41E-06
1.90E-07
7.53E-07
1.03E-07
4 28E-07
1.21E-04
1.85E-05
7.14E-05
5 40E-08
2.B4E-09
1.33E-06
1.59E-08
1.34E-09
3.33E-10
1.45E-11
7.18E-10
1.35E-10
2.62E-08
4 56E-10
1.83E-12
4.35E-10
3.01E-08
6 45E-11

thyroid  kidney

0.00E+00 2.91E-07
6.79E-00 0.00E-00
1.82E-08 0.00E-00
1.39E-07 0.00E-00
8.06E-07 1.09E-05
1.73E-06 2.75E-05
8.15E-08 4 .48E-07
3.95E-06 4.80E-05
2 41E-08 1.32E-07
1.34E-06 8.57E-06
1.62E-08 8.63E-08
1.80E-06 1.STE-05
1.80E-04 3 48E-06
1.95€-03 1.02E-05
1.90E-05 865E-07
3.63E-04 4.31E-06
4 G9E-06 4 .58E-07
7.65E-05 1.86E-06
0.00E+00 4.79E-05
0.00E+00 1.43E-05
0.00E+00 3.70E-05
0.00E+00 8.01E-08
0.00E+00 6.46E-11
0.00E+00 8.67E-09
0.00E+00 3.31E-11
0.00E+00 1.85E-11
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 2.84E-08
0.00E+00 5.37E-10
0.00E+00 1.21E-07
0.00E+00 2.13E-08
0.00E+00 7.05E-12
0.00E+00 4.25E-09
0.00E+00 0.00E+00
0.00E+00 3.65E-10
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lung
0.00E+00
2.18E-06
1.38E-06
0.00E-00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+C0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.59E-05
1.96E-06
1.23E-05
7.81E-08
3.82E-11
1.46E-08
2.02E-11
1.24E-11
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

qi-lli

6.04E-05
7.95E-05
1.97E-05
1.04E-04
1.07E-CS
2.27E-05
8 6BE-U6
5.79E-05
2.37E-08
8.40E-05
2.79E-09
7.71E-05
1.92E-06
1.57TE-06
1.02E-07
2.22E-06
2.51E-10
1.31E-06
2.50E-06
2.92E-06
2.11E-06
4 65E-13
1.72E-07
4.1BE-05
2.22E-17
3.00E-26
9.25E-05
4 25E-07
2.42E-05
4 56E-05
1.65E-04
4 03E-05
4 33E-18
3.49E-05
2.82E-05
2.40E-05

NOTE: The tritium dose factor for bone is assumed tc be equal to the total body dose factor.
REFERENCES:
Regulatory Guide 1.108, Table E-11.

Dose Fodon for Co-57 Zn-aiim Br-

Novernber. 1977, Table 4.

82, Nb-97, Sn-125, Sb-124 and Sb-125 are from NUREG-




H-3
C-14
Na-24

Cr-51
Mri-54
Mn-56
Fe-55
Fe-59
Co-57
Co-58
Co-60
Ni-63
Ni-65
Cu-64
Zn-85
Zn-69
Zn-69m
Br-82
Br-83
Br-84
Br-85
Rb-86
Rb-88
Rb-89
Sr-89
Sr-80
Sr-91
Sr-92
Y-80
Y-81m
Y-81
Y-82
Y-83
2r-85
2r-97
Nb-95
Nb-97
Mo-89
Te-88m
Te-101
Ru-103
Ru-105
Ru-106

bone
1.06E-07
4 06E-06
2.30E-06
2.76E-04
0.00E+00
0.00E+00
0.00E+00
3.78E-06
5.87E-06
0.00E+00
0.00E+00
0.00E+00
1.77E-04
7.49E-07
0.00E+00
5 76E-06
1.47E-08
2 40E-07
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
4 40E-04
8.30E-03
8.07E-06
3.05E-06
1.37E-08
1.20E-10
2.01E-07
1.21E-09
3.83E-09
4 12E-08
2.37E-08
8.22E-09
7.37E-11
0.00E+00
3.32E-10
3.60E-10
2.55E-07
2.18E-08
3.92E-086

liver
1.06E-07
8.12E-07
2.30E-06
1.71E-05
0.00E+00
5.90E-06
1.58E-07
2.68E-06
1.37E-05
2.38E-07
9.72E-07
2.81E-06
1.25E-05
9.57E-08
1.15€-07
2.00E-05
2.80E-08
5.68E-07
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2 98E-05
8.52E-08
5.50E-08
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.30E-08
4 69E-10
4 56E-09
1.83E-11
6.03E-06
9.26E-10
5.12E-10
0.00E+00
0.00E+00
0.00E+00

Table 6 4

INGESTION DOSE FACTORS
(Page 3 of 8)

mrem/pCi ingested)

{ body

1.06E-07
8.12E-07
2.30E-06
1.07E-05
3 60E-09
1.17E-06
2.81E-08
6.25E-07
5.20E-06
3.99E-07
2.24E-06
6.33E-06
6.00E-06
4 .36E-08
5 41E-08
©.33E-06
1.96E-09
5.19E-08
3.04E-06
5.74E-08
7.22E-08
3.05E-08
1.40E-05
4 54E-08
3.89E-08
1.26E-05
2.05E-03
3.21E-07
1.30E-07
3.69E-10
4 83E-12
5.30E-09
3.50E-11
1.05E-10
8.94E-09
2.16E-10
2.51C-09
6.68E-12
1.15E-06
1.20E-08
5.03E-09
1.09E-07
8 46E-08
4 B4E-07

TEEN

thyroid  kidney

1.06E-07 1.06E-07
8.12E-07 8.12E-07
2.30E-06 2.30E-06
0.00E+00 0.00E+00
2.00E-08 7.89E-10
0.00E+00 1.76E-06
0.00F+00 2.00E-07
¢ 00 00 0.00E+00
0.C0E+J0 0.00E+00
0.00£+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 2.81E-07
0.00E+00 1.28E-05
0.00E+00 1.83E-08
0.00E+00 3 .44E-07
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 1.91E-08
0.00E+00 7.11E-10
0.00E+00 4 42E-09
0.00E+00 2.14E-11
0.00E+00 1.38E-05
0.00E+00 1.38E-08
0.00E+00 ©.26E-09
0.00E+00 8 99E-07
0.00E+00 2 75€E-07
0.00E+00 7.56E-06
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lung
1.06E-07
8.12E-07
2.30E-06
0.00E+00
5.14E-09
0.00E+00
0.00E+00
1.70E-06
4 32E-06
0.00E+00
0.00E+00
0.00E+Z0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
C.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
5.14E-10
3.12E-10
0.00E+00
0.00E+00
0.00E+00

gi-lli
1.06E-07
8.12E-07
2.30E-06
2.32E-05
6.05€E-07
1.21E-05
1.04E-05
1.16E-06
3.24E-05
4 44E-06
1.34E-05
3.66E-05
1.99E-06
5.19E-06
8.82E-06
8.47E-06
5.16E-08
3.11E-05
0.00E+00
0.00E+00
0.00E+00
0.00E+00
4 41E-06
7.30E-15
8 43E-17
5.24E-05
2.33E-04
3.66E-05
7.77E-05
1.13E-04
6.09E-09
8.24E-05
3.32E-05
1.17E-04
3.00E-05
1.27E-04
1.95E-05
4 37E-07
1.08E-05
6.08E-07
8.75E-17
2.13E-05
1.76E-05
1.88E-04



Ag-110m
Sb-124
Sb-125
Sn-125
Te-125m
Te-127m
Te-127
Te-126m
Te-120
Te-131m
Te-131
Te-132
-130
131
-132
-133
1-134
1-135
Cs-134
Cs-136
Cs-137
Cs-138
Ba-139
Ba-140
Ba-141
Ba-142
La-140
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Pr-144
Nd-147
W-187
Np-239

bone

2.05E-07
3.87E-06
2 4BE-06
1.19E-05
3.83E-06
9 .67E-06
1.58E-07
1.83E-05
4 4BE-08
2 44E-06
2.79E-08
3.406E-06
1.03E-06
5.85E-06
2.79€E-07
2.01E-06
1.46E-07
6.10E-07
8.37E-05
8.50E-06
1.12E-04
7.76E-08
1.30E-07
2. B4E-05
6.71E-08
2.89E-08
3.48E-09
1.79E-10
1.33E-08
2.35E-09
6.96E-07
1.31E-08
4 30E-11
9.38E-09
1.46E-07
1.76E-08

Table 6.4 INGESTION DOSE FACTORS

liver

1.84E-07
7.13E-08
2.T1E-08
2.37E-07
1.38E-06
343E-06
§.60E-08
6.05E-06
1.67E-08
1.17E-06
1.15E-08
2.21E-06
2.98E-06
8 19E-06
7.30E-07
3 41E-06
3.87E-07
1.57E-06
1.97E-04
3.38E-05
1.48E-04
1.49E-07
9.78E-11
3 48E-08
501E-11
2.99E-11
1.71E-09
7.95E-11
8.88E-08
1.71E-06
2.8BE-07
5.23E-09
1.76E-11
1.02E-08
1.10E-07
1.66E-10

(mrem/pCi ingesied)

(Page 4 of 8)

{ body

1.18E-07
1.51E-06
5.80E-07
5.37E-07
§.12E-07
1.15E-06
3 40E-08
2.58E-06
1.00E-08
9.76E-07
8.72E-09
2.08E-06
1.19E-06
4 40E-06
2 62E-07
1.04E-06
1.39E-07
5.82E-07
9.14E-05
2.27TE-05
$.19E-05
7 45E-08
4 05E-08
1.83E-06
2.24E-08
1.84E-09
4 55E-10
1.98E-11
1.02E-09
1.91E-10
3.74E-08
6.52E-10
2.18E-12
6.11E-10
4 17E-08
9.22E-11

TEEN
thyroid
0.00E+00
8.78E-08
2.37E-09
1.86E-07
1.07E-08
2.30E-06
1.09E-07
5.26E-06
3.20E-08
1.76E-06
2.15E-08
2.33E-06
2 43E-04
2.39E-03
2 4B6E-05
4. 76E-04
6.45E-06
1.01E-04
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

kidney
3.70E-07
0.00E-00
0.00E+00
0.00E+00
0.00E+00
3.92E-05
6.40E-07
€.82E-05
1.88E-07
1.22E-05
1 22E-07
12E-08
4. 50E-06
1.41E-05
1.15E-06
5.98E-06
6.10E-07
2 48E-06
6.26E-05
1.B4E-05
5.07E-05
1.10E-07
9.22E-11
1.18E-08
4 65E-11
2.53E-11
0.00E+00
0.00E+00
4 1BE-09
767E-10
1.72E-07
3.04E-09
1.01E-11
5.99E-09
0.00E+00
5.21E-10
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lung
0.00E+00
3.38E-06
2.18E-06
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.38E-05
2.90E-06
1.87E-05
1.28E-08
6.74E-11
2.34E-08
3.43E-11
1.99E-11
0.00E+00
0.00E+G0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

o Ui

5.45°-05
7.80E-05
1.93E-05
1.12E,04
1.13E-05
241E-05
1.22E-05
6.12E-05
245E-07
9.38E-05
2.29€E-08
7.00E-05
2.29E-06
1.62E-06
3.18E-07
2.58E-06
5.10E-09
1.74E-06
2 45E-06
2.72E-06
2.12E-06
6.76E-11
1.24E-06
4 38E-05
1.43E-13
9.18E-20
9.82E-05
2 42E-06
2 54E-05
5.14E-05
1.75E-04
4 31E-05
4 T4E-14
3.68E-05
3.22E-05
287E-05

NOTE: The tritium dose factor for bone is assumed 1o be equal 1o the total body dose factor.

REFERENCES:

Regulatory Guide 1.108, Ta
Dose Faclon for C&S? Zn-o

ble E-12.
om, Br-82, Nb-97 Sn-125, Sb-124 and Sb-125 are from NUREG-

November, 1977, Table 4.



H-3
C-14
Na-24
P-32
Cr-51
#n-54
Mn-56
Fe-55
Fe-59
Co-57
Co-58

Ni-63
Ni-85
Cu-64
Zn-85
Zn-69
Zn-69m
Br-82
Br-83
Br-84
Br-85
Rb-86
Rb-88
Rb-89
Sr-89
Sr-00
Sr-91
Sr-82
Y-80
Y-81m
Y-91
Y-82
Y-83
2r-95
2r-87
Nb-85
ND-87
Mo-89
Tc-89m
Te-101
Ru-103
Ru-105
Ru-106

bone
2.03E-07
1.21E-05
5.80E-06
8.25E-04
0.00E+00
0.00E+00
0.00E+00
1.15E-05
1.65E-05
0.00E+00
0.00E+00
0.00E+00
5.38E-04
2.22E-06
0.00E+00
1.37E-05
4 38E-08
7.10E-07
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.32E-03
1.70E-02
2. 40E-05
9.03E-08
4 11E-08
3.82E-10
6.02E-07
3 60E-09
1.14E-08
1.16E-07
6.99E-08
2.25E-08
2.17E-10
0.00E+00C
©.23E-10
1.07E-09
7.31E-07
6.45E-08
1.17E-05

Table 6.4 INGESTION DOSE FACTORS

liver
2.03E-07
2.42E-06
§.80E-06
3.86E-05
0.00E+00
1.07E-05
3.34E-07
6.10E-06
2.67E-05
4 93E-07
1.80E-06
5.29E-06
2.88E-05
2.09E-07
2 45E-07
3.65E-05
$.33E-08
1.21E-06
0.00E+00
0.00E+00
0.00E+00
0.00E+00
6.70E-05
1.80E-07
1.17E-07
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.55E-08
1.01E-08
8.76E-09
3.92E-11
1.33E-05
1.81E-09
1.12E-09
0.00E+00
0.00E+00
0.00E+00

(mrem/pCi ingested)
(Page 5 of B)

t body

2.03E-07
2.42E-06
5.80E-06
3.18E-05
8 90E-09
2.85E-06
7.54E-08
1.89E-06
1.33E-05
©.98E-07
5.51E-06
1.56E-05
1.83E-05
1.22E-07
1.48E-07
2.27E-05
5.85E-09
1.43F-07
7.55E-06
1.71E-07
1.98E-07
9.12E-09
4 12E-05
1.32E-07
1.04E-07
3.77E-05
4 31E-03
©.06E-07
3.62E-07
1.10E-08
1.30E-11
1.61E-0%
1.03E-10
3.13E-10
2.27E-08
5.96E-10
6.26E-09
1.83E-11
3.29E-06
3.00E-08
1.42E-08
281E-07
2.34E-08
1.46E-06

CHILD

thyroid  kidney

2.03E-07 2.03E-07
2.42E-06 242E-06
5 B0OE-06 5.80E-06
0.00E+00 0.00E+00
4 94E-00 1.35E-08
0.00E+00 3.00E-06
0.00E+00 4 .04E-07
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0 00E+00
0.00E+00 0.00E+00
0.00E+00 5.82E-07
0.00E+00 2.30E-05
0.00E+00 3.84E-08
0.00E+00 7.03E-07
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 3 65E-08
0.00E+00 1.45E-08
0.00E+00 8.23E-08
0.00E+00 4.35E-11
0.00E+00 2.84E-05
0.00E+00 263E-08
0.00E+00 1.91E-08
0.00E+00 1.84E-06
0.00E+00 567E-07
0.00E+00 1.58E-05
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lung gi-lli
2.03E-07 2.03E-07
242E-06 242E-08
5.80E-08 5.80E-06
0.00E+00 2.28E-05
9.02E-08 4.72E-07
0.00E+00 8.98E-06
0.00E+00 4.B4E-05
3.456-06 1.13E-06
7 74E-06  2.78E-05
0.00E+00 4.04E-06
0.00E+00 1.05E-05
0.00E+00 2.93E-05
0.00E+00 1.84E-06
0.00E+00 2.56E-05
0.00E+00  1.15E-05
0.00E+00 6.41E-06
0.00E+00 3.99E-06
0.00E+00 3.94E-05
0.00E+00 0.0CE+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 4.31E-06
0.00E+00 ©.32E-08
0.00E+00 1.02E-09
0.00E+00 5.11E-05
0.00E+00 2.20E-04
0.00E+00 5.30E-05
0.00E+00 1.71E-04
0.00E+00 1.17E-04
0.00E+00 7.48E-07
0.00E+00 8.02E-05
0.00E+00 1.04E-04
0.00E+00 1.70E-04
0.00E+00 266E-05
0.00E+00 1.53E-04
0.00E+00 1.62E-05
0.00E+00 1.21E-05
0.00E+00 1.10E-05
©19E-10  1.03E-06
592E-10 3.56E-09
0.00E+00 1.88E-05
0.00E+00 4.21E-05
0.00E+00 1.82E-04
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Tabie 6.4 INGESTION DOSE FACTORS
(mrem/pCi ingested)
{Page 6 of B)
CHILD
bone liver t body thyroid kidney lung gi-lli

Ag-110m 539E-07  3.64E-07 2891E-07 0.00E+00 6.78E-07 0.00E+00 4.33E-05
Sb-124 111E-05 144E-07 3.89E-08 245E-08 0.00E+GCO 6.16E-06  6.94E-05
Sb-125 7.16E-06 5.52E-08 1.50E-06 6.63E-09 0.00E+00 3.99E-06 1.71E-05
8n-125 3.55E-05 535E-07 1.50E-06 5.55E-07 0.00E+00 0.00E+00 1.10E-05
Te-125m 1.14E-05 3.09E-06 1.52E-06 3.20E-06 0.00E+00 0.00E+00 1.10E-05
Te-127m 2.89E-05 7.78E-06 3.43E-06 601E-06 8.24E-05 0.00E+00 2.34E-05
Te-127 4.71E-07 1.27E-07 1.01E-07 3.26E-07 1.34E-06 0.00E+00  1.B4E-05
Te-120m 4.87E-05  1.36E-05 7.56E-06 1.57E-05 1.43E-04 0.00E+00 5.84E-05
Te-120 1.34E-07 3.74E-08 3.18E-08 ©.56E-08 3.92E-07 0.00E+00 8.34E-06
Te-131m 7.20E-08 2.49E-06 265E-06 512E-068 241E-05 0.00E+00 1.01E-04
Te-131 B8.30E-08 2.53E-08 247E-08 6.3SE-08 251E-07 0.00E+00 4 36E-07
Te-132 1.01E-05 4 47E-06 540E-06 651E-06 4.15E-05 0.00E+00 4.50E-05
I-130 202E-06 590E-06 3.04E-06 6.50E-04 882E-06 0.00E+00 2.76E-06
=131 172E-05 1.73E-05 ©83E-06 572E-03 284E-05 0.00E+00 1 54E-06
-132 8.00E-07 147E-06 676E-07 6.82E-05 2.25E-06 000E+00 1 .T3E-06
133 §92E-08 7.32E-06 277E-06 1.36E-03 122E-05 O000E+00 2.85E-06
-134 419E-07 7.78E-07 3.58E-07 1.79E-05 1.19E-06  0.00E+00 5.16E-07
-135 1.75E-06 3.15E-06 140E-06 279E-04 483E-06 000E+00 240E-06
Cs-134 2.34E-04 3B4E-04 B810E-05 0.00E+00 1.19E-04 4.27E-05 2.07E-06
Cs-136 2.35E-05 6.46E-05 418E-05 O000E+00 3 44E-05 513E-06 2.27E-06
Cs-137 327E-04 313E-04 462E-05 O0O0E+00 1.02E-04 367E-05 1 96E-06
Cs-138 228E-07 3.17E-07 201E-07 0.00E+00 2.23E-07 240E-08 1.46E-07
Ba-1390 4.14E-07 2.21E-10 1.20E-08 0.00E+00 183E-10  1.30E-10 2.39E-05
Ba-140 8.31E-05 7.28E-08 4.85E-06 0.00E+00 237E-08  4.34E-08 4 21E-05
Ba-141 200E-07 1.12E-10 6.51E-08 0.00E+00 8.60E-11  6.58E-10 1.14E-07
Ba-142 B874E-08 6.29E-11 4.BBE-09 0.00E+00 5.09E-11  3.70E-11 1.14E-08
La-140 1.01E-08 3.53E-08 1.19E-09 0.00E+00 0.00E+00 0.00E+00 9. 84E-05
La-142 524E-10 167E-10 5.23E-11 0.00E+00 0.00E+00 0.00E+00 3.31E-05
Ce-141 397E-08 198E-08 204E-09 000E+00 86BE-09 0.00E+00 247E-05
Ce-143 6.099E-09 379E-06 540E-10 0.00E+00 1.59E-00  0.00E+00 5.55E-05
Ce-144 20BE-06 6.52E-07 1.11E-07 0.00E+00 361E-07  ©.00E+00 1.70E-04
Pr-143 393E-08 1.18E-08 1.956-08 0.00E+00 6.39E-00 OOVE+00 4.24E-05
Pr-144 1.20E-10 399E-11 649E-12 0O00E+00 2.11E-11  0.00E+00 8.50E-08
Nd-147 2.78E-08 2.26E-08 1.75E-09 000E+00 1.24E-08  0.00E+00 3.58E-05
W-187 4.20E-07 2.54E-07 1.14E-07 0.00E+00 0.00E+00 0.00E+00 3.57E-05
Np-239 525E-08 3.77E-10 265E-10 0.00E+00 1.09E-08 0.00E+00 2.79E-05

NOTE: The tritium dose factor for bone is assumed to be equal to the total body dose factor.
REFERENCES:

Regulatory Guide 1.109, Table E-13.

Dose Fmon for Co-57 Zn-69m, Br-82, Nb-87, Sn-125, Sb-124 and Sb-125 are from NUREG-

Novombor 1977 Tablo4



H-3
C-14
Na-24
P-32
Cr-51
Mn-54
Mri-56
Fe-55
Fe-59
Co-57
Co-58
Co-60
Ni-63
Ni-65
Cu-64
Zn-65
Zn-68
Zn-69m
Br-82
Br-83
Br-84
Br-85
Rb-86
Rb-88
Rb-89
Sr-89
Sr-80
Sr-91
Sr-82
Y-80
Y-81m
Y-91
Y-92
Y-83
2r-85
Zr-97
ND-85
Nb-87
Mo-99
Te-99m
Te-101
Ru-103
Ru-10%
Ru-108

tone
3.08E-07
2.37E-05
1.01E-05
1.70E-03
0.00E+00
0.00E+00
0.00E+00
1.39E-05
3.08E-05
0.00E+00
0.00E+00
0.00E+00
6.34E-04
4.70E-06
0.00E+00
1.84E-05
9.33E-08
1.50E-06
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.51E-03
1.85E-02
5.00E-05
1.82E-05
8.69E-08
8.10E-10
1.13E-06
7.65E-09
2.43E-08
2.06E-07
1.48E-08
4 20E-08
4 59E-10
0.00E+00
1.92E-09
2.27E-09
1.48E-06
1.366-07
2 41E-05

liver
3.08E-07
5.06E-06
1.01E-05
1.00E-04
0.00E+00
1.99E-05
8.18E-07
8. 98E-06
5.38E-05
1.15E-06
3.60E-06
1.08E-05
3.92E-05
§.32E-07
6.08E-07
6.31E-05
1.68E-07
3.06E-06
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.70E-04
4 9BE-07
2.86E-07
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
5.02E-08
2 54E-09
1.73E-08
9. 70E-11
3 40E-05
3. 96E-09
2.86E-00
0.00E+00
0.00E+00
0.00E+00

Table 6.4
INGESTION DOSE FACTORS
(mrem/pCi ingested)
(Page 7 of 8)
INFANT

t body

3.08€E-07
5.06E-06
1.01E-05
6.59E-05
1.41E-08
4 51E-06
1.41E-07
2 40E-G6
2.12E-05
1.87E-06
8 98E-06
2.55E-05
2.20E-05
2.42E-07
2.82E-07
291E-05
1.25€E-08
2.79E-07
1.27E-05
3.63E-07
3.82E-07
1.84E-08
8 40E-05
2.73E-07
1.97E-07
7.20E-05
4 7T1E-03
1.81E-06
713E-07
2.33E-09
2.76E-11
3 01E-08
2.15E-10
6.62E-10
3.56E-08
1.16E-09
1.00E-08
3.53E-11
6.63E-06
5.10E-08
2 83E-08
4 95E-07
4 58E-08
3.01E-06

thyroid  kidney

3.08E-07 3.08E-07
5.08E-06 5.06E-06
1.01E-05 1.01E-05
0.00E+00 0.00E+00
$.20E-09 2.01E-09
0.00E+00 4 41E-06
0.00E+00 7.03E-07
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 1.03E-06
0.00E+00 3.08E-05
0.00E+00 6.98E-08
0.00E+00 1.24E-06
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
C.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+CO
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+CO 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 541E-08
0.00E+00 2.56E-09
0.00E+00 1.24E-08
0.00E+00 7.65E-11
0.00E+00 5.08E-05
0.00E+00 4.26E-08
0.00E+00 3.40E-08
0.00E+00 3.0BE-06
0.00E+00 1.00E-06
0.00E+00 2 85E-05
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lung
3.08E-07
5.06E-06
1.01E-05
0.00E+00
1.79E-08
0.00E+00
0.00E+00
4 30E-06
1.59E-05
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.C0E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.07E-08
1.56E-08
0.00E+00
0.00E+00
0.00E+00

gi-lli
3.08E-07
5.06E-06
1.01E-05
2.30E-05
4 11E-07
7.31E-06
7.43E-05
1.14E-06
2.57E-05
3.02E-06
8.97E-06
2.57E-05
1.95E-06
4 05E-05
1.25E-05
5.33E-05
1.37E-05
4 24E-05
0.00E+00
0.00E+00
0.00E+00
0.00E+00
4 35E-06
4 85E-07
9.74E-08
5.16E-05
2.31E-04
592E-05
2.07E-04
1.20E-04
2.70E-06
8.10E-05
1.46E-04
1.82E-04
2.50E-05
1.62E-04
1.46E-05
3.09E-05
1.12E-05
1.15E-06
4 B6E-07
1.80E-05
5 41E-05
1.83E-04



Ag-110m
Sb-124
Sb-125
Sn-125
Te-125m
Te-127m
Te-127
Te-126m
Te-120
Te-131m
Te-131
Te-132
1-130
1-131
1-132
1-133
1-134
1-135
Cs-134
Cs-136
Cs-137
Cs-138
Ba-139
Ba-140
Ba-141
Ba-142
|.a-140
.a-142
Ce-141
Ce-143
Ce-144
Pr-143
Pr-144
Nd-147
W-187
Np-239

bone

9.96E-07
2.14E-05
1.23E-05
7 41E-05
2.33E-05
5.85E-05
1.00E-06
1.00E-04
2.B4E-07
1.62E-05
1.76E-07
2.08E-05
6.00E-06
3.50E-05
1.66E-06
1.25E-05
8 69E-07
3.64E-06
3.77E-04
4 59E-05
5.22E-04
4 B1E-07
8 81E-07
1.71E-04
4 25E-07
1.84E-07
211E-08
1.10E-08
7.87E-08
1.48E-08
2.98E-06
8.13E-08
2.74E-10
$.53E-08
9.03E-07
1.11E-08

Table 6 4 INGESTION DOSE FACTORS

liver

7.27E-07
3.15€-07
1.18E-07
1.38E-06
7.79E-06
1.94E-05
3 26F.07
3 43E-05
9.79E-08
6.12E-06
6.50E-08
1.03E-05
1.32E-05
4 23E-05
3.37E-06
1.82E-05
1.78E-06
7.24E-06
7.03E-04
1.35E-04
6.11E-04
7.82E-07
5.84E-10
1.71E-07
2.91E-10
1.53E-10
8.32E-09
4 04E-10
4 BOE-08
9 82E-08
1.22E-06
3.04E-08
1.06E-10
5.68E-08
6.28E-07
9 83E-10

(mrem/pCi ingested)

(Page 8 of 8)

INFANT

t body

4 81E-07
6.63E-06
2.53E-06
3.28E-08
3.15E-08
7.08E-06
2 18E.Q7
1.54E-C5
6.63E-08
5.05E-06
4 94E-08
9.61E-06
5.30E-06
1.86E-05
1.20E-06
5.33E-06
6.33E-07
2.64E-06
7.10E-05
5.04E-05
4.33E-05
3.79E-07
2.55E-08
8.81E-06
1.34E-08
8.06E-09
2.14E-09
9 67E-11
565E-00
1.12E-08
1.67E-07
4 03E-09
1.38E-11
3.48E-09
2.17E-07
561E-10

thyroid
0.00E+00
5.68E-08
1.54E-08
1.36E-06
7.B4E-08
1.69E-05
8.14E-07
3.B4E-05
2.38E-07
1.24E-05
1.57E-07
1.52E-05
1.48E-03
1.39E-02
1.58E-04
3.31E-03
4 15E-05
6.49E-04
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

kidney
1.04E-06
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1 44E-04
2 44E-06
2.50E-04
7.07E-07
4 21E-05
4 50E-07
6 44E-05
1.45E-05
4 94E-05
3.76E-06
2.14E-05
1.99E-06
8.07E-06
1.81E-04
5.38E-05
1.64E-04
3.80E-07
3.51E-10
4 06E-08
1.75E-10
8.81E-11
0.00E+00
0.00E+00
1.48E-08
2 86E-09
4 93E-07
1.13E-08
3.84E-11
2.19E-08
0.00E+00
1.98E-09
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lung
0.00E+00
1.34E-05
7.72E-06
0.00E+00
0.00E+00
0.00E+00
C.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
7.42E-05
1.10E-05
6.64E-05
6.09E-08
3.54E-10
1.05E-07
1.77€-10
9.26E-11
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

gi-li

3.77€-05
6.60E-05
1.84E-05
1.11E-04
1.11E-05
2.36E-05
2.10E-05
5 97E-05
2.27E-05
1.03E-04
7.11E-08
3 81E-05
2.83E-08
1.51E-06
2.73E-06
3.08E-06
1.84E-06
2.62E-06
1.91E-06
2.05E-06
1.91E-06
1.25E-06
5.58E-05
4.20E-05
5.19E-06
7.50E-07
9.77E-05
6 86E-05
2.48E-05
5.73E-05
1.71E-04
4.20E-05
4 93E-08
3 60E-05
3 69E-05
2 87E-05

NOTE: The tritium dose factor for bone is assumed to be equal to the total body dose factor.

REFERENCES:
Regulatory Guide 1.109, Table E-1

Dose Flaors for Co-57 Zn-“m

ar-az Nb-97, Sn-125, SD-124 and Sb-125 are from NUREG-

November. 1977, Table 4.
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Table 6.5 BIOACCUMULATION FACTORS FOR FRESHWATER FISH

H-3
C-14
Na-24
P.22
Cr-51
Mn-54
Mn-56
Fe-55
Fe-50
Co-57
Co-58
Co-60
Ni-63
Ni-65
Cu-64
Zn-85
Zn-69
Zn-88m
Br-82
Br-83
Br-84
Br-85
Rb-86
Rb-88
Rb-89
Sr-89
Sr-80
Sr-91
Sr-82
Y-80

REFERENCES:

©.0E-01

4 6E+03
1.0E+02
1.0E+05
2.0E+02
4 0E+02
4.0E+02
1.0E+02
1.0E+02
5.0E+01
5.0E+01
5.0E+01
1.0E+02
1.0E+02
5.0E+01
2.0E+03
2.0E+03
2.0E+03
4 2E+02
4 2E+02
4 2E+402
4 2E+02
2.0E+03
2.0E+03
2.0E+03
58E+01
56E+01
56E+01
56E+01
2.5E+01

(uCi/kg per uCi/mi)
Y-91m 2.5E+01
Y-01 2.5E+01
Y-82 2.5E+01
Y-83 2.5E+01
2r-95 3.3E+00
2r-97 3.3E+00
Nb-85 3.0E+04
Nb-87 3.0E+04
Mo-99 1.0E+01
Te-98m 1.5E+01
Te-101 1.5E+01
Ru-103 1.0E+01
Ru-105 1.0E+01
Ru-106 1.0E+01
Ag-110m  2.31E+00
Sh-124 1.0E+00
Sb-125 1.0E+00
Sn-125 3.0E+03
Te-125m 4 0E+02
Te-127m 4 0E+02
Te-127 4 0E+02
Te-120m 4 0E+02
Te-128 4 DE+02
Te-131m 4.0E+02
Te-131 4.0E+02
Te-132 4 0E+02
-130 4 0E+01
-131 4.0E+01
-132 4. 0E+01
133 4 .0E+01

1-134

135

Cs-134
Cs-136
Cs-137
Cs-1338
Ba-133
Ba-140
Ba-141
Ba-142
La-140
La-144
Ce-141
Ce-143
Ce-144
Pr-144
Pr-143
Nd-147
W-187
Np-239

4.0E+01
4.0E+01
1.9E+03
1.9E+03
1.9E+03
1.9E+03
4 .0E+00
4 0E+00
4 0E+00
4. 0E+00
2.5E+01
2.5E+01
1.0E+CO
1.0E+00
1.0E+00
2.5E+01
2.5E+01
2.5E+01
1.2E+03
1.0E+01

Bioaccumulation factors for Ag-110m, Sb-124, Sb-125 and Sn-125 are from ORNL-4892, "A
Methodology for Calculating Radiation Doses from Radioactivity Released to the Environment,”
March 1876, Table 4 12A.

Bioaccumulation factors for lodine, Cesium, and Strontium nuclides are from NUREG/CR-1004,

Table 3.2 4.

All other nuclides' bioaccumulation factors are from Regulatory Guide 1.108, Table A-1.
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Table 6.6 EXTERNAL DOSE FACTORS FOR STANDING ON CONTAMINATED GROUND

Nuclide
H-3

C-14
Na-24
P-32
Cr-51
Mn-54
Mn-56
Fe-55
Fe-59
Co-57
Co-58
Co-60
Ni-63
Ni-65
Cu-64
Zn-65
Zn-69
Zn-69m
Br-82
Br-83
Br-84
Br-85
Rb-86
Rb-88
Rb-89
Sr-88
Sr-91
Sr-82
Y-80
Y-81m
Y-91
Y-82
Y-83
2r-85
Zr-87
Nb-85
Nb-87
Mo-89
Tc-889m
Te-101
Ru-103
Ru-105
Ru-106

(mrem/h per pCi/m?)
(Page 1 0of 2)

Total Body
0.0

0.0

2.50E-08
0.0

2.20E-10
5.80E-09
1.10E-08
0.0

8.00E-09
1.77E-00
7.00E-09
1.70E-08
0.0

3.70E-08
1.50E-09
4 00E-09
00

5.50E-09
3.18E-08
6.40E-11
1.20E-08
00

6.30E-10
3.50E-09
1.50E-08
5.60E-13
7.10E-09
9.00E-09
2.20E-12
3.80E-09
2 40E-11
1.60E-08
5.70E-10
5.00E-09
5.50E-09
5.10E-09
8 11E-08
1.90E-09
©.60E-10
2.70E-09
3.60E-09
4 50E-09
1.50E-09

Skin
0.0

0.0

2.90E-08
0.0

2.60E-10
6.80E-09
1.30E-08
00

9. 40E-09
2.21E-09
8.20E-09
2.00E-08
0.0

4.30E-09
1.70E-09
4 60E-09
0.0

6.59E-08
3.90E-08
9.30E-11
1.40E-08
0.0

7.20E-10
4.00E-08
1.80E-08
6.50E-13
8.30E-09
1.00E-08
2.80E-12
4 40E-09
2.70E-11
1.90E-09
7.80E-10
5.80E-09
6 40E-09
6.00E-09
1.00E-08
2.20€E-09
1.10E-09
3.00E-09
4 20E-09
5.10E-08
1.80E-08
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Table 6.6 EXTERNAL DOSE FACTORS FOR STANDING ON CONTAMINATED GROUND

(mrem/h per pCi/m?)
(Page 2 of 2)

Nuclide Total Body Skin _
Ag-110m 1.80E-08 2 10E-08
Sb-124 2.17E-08 2.57TE-08
Sb-125 5 4BE-09 6.80E-09
Sn-125 3.58E-09 4 51E-08
Te-125m 3.50E-11 4 80E-11
Te-127m 1.10E-12 1.30E-12
Te-127 1.00E-11 1.10E-11
Te-120m 7.70E-10 9 00E-10
Te-129 7.10E-10 8 40E-10
Te-131m 8 40E-09 9 90E-09
Te-131 2.20E-09 2 60E-06
Te-132 1.70E-08 2.00E-08
1-130 1.40E-08 1.70E-08
=131 2 BOE-09 3 40E-08
1-132 1.70E-08 2.00E-08
-133 3.70E-09 4 50E-09
1-134 1.60E-08 1.90E-08
-135 1.20E-08 1.40E-08
Cs-134 1.20E-08 1.40E-08
Cs-136 1.50E-08 1.70E-08
Cs-137 4 20E-09 4 G0E-09
Cs-138 2.10E-08 2 40E-08
Ba-138 2 40E-09 2.70E-09
Ba-140 2.10E-08 2 40E-090
Ba-141 4 .30E-09 4 90E-08
Ba-142 7.80E-08 9.00E-08
La-140 1.50E-08 1.70E-08
La-142 1.50E-08 1.80E-08
Ce-141 5. 50E-10 6.20E-10
Ce-143 2.20E-090 2.50E-08
Ce-144 3.20E-10 3.70E-10
Pr-143 0.0 0.0
Pr-144 2.00E-10 2.30E-17
Nd-147 1.00E-09 1.20E-0%
W-187 3. 10E-08 3 60E-08
Np-238 9.50E-10 1.90E-08

REFERENCES:
Regulatory Guide 1.108, Table E-6.
Dose Factors for Co-57, Zn-68m, Br-82, Nb-97

Sn-125 Sb-124 and Sb125 are from Mﬂ!

,D.C. Kocher Health Physics
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Figure 6.1 LIQUID EFFLUENT RELEASE POINTS
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Figure 6.2 LIQUID RADWASTE SYSTEM
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SECTION 7.0 GASEQUS EFFLUENTS

RELEASE POINTS DESCRIPTION

There are six major exhaust pathways at Sequoyah Nuclear Plant that are monitored for airbome
effiuents. These are: @ Condenser Vacuum Exhaust for each unit, a Service Building Exhaust, an
Auxiliary Building Exhaust and a Shield Building Exhaust for each unit. Figure 7.1 provides an
outline of the airhorne effluent release and discharge points with associated radiation monitor
identifications.

Condenser Vacuum Exhaust

The Condenser Vacuum Exhausts (CVES) are located in the turbine building. They exhaust at a
maximum design flow rate of 45 cubic feet per minute. They are monitored for routine releases by
radiation monitors 1,2-RM-80-118.

Service Building Vent

Various low-leve! sources exhaust to the Service Building Vent. This exhausts at a total design
flow of approximately 14,850 cfm. The portion of this total flow originating from the Titration
Room, the Waste Baler Room, and the Chemistry Lab is monitored by radiation monitor 0-RM-80-
132,

Auxiliary Building Exhaust (see Figure 7.2 for detail)

The anrulus vacuum priming system exhausts through the containment vent to the Auxiliary
Building. The Auxiliary Building Exhaust consists of the Auxiliary Building General Exhaust
System and the Fuel Handling Exhaust and they cumulatively exhaust at 8 maximum design flow
of 228,000 cfm. The exhaust is monitored by radiation monitor 0-RM-80-101.

Shield Building Vent (see Figure 7.2 for detail)

The Auxiliary Building Gas Treatment System (ABGTS) draws from the Auxiliary Buiiding and
exhausts 10 the waste gas header. There are nine Waste Gas Decay Tanks (WGDTs) that also
empty into this header. Either ABGTS or the Emergency Gas Treatment System (EGTS) is run to
release 8 WGDT. Each WGDT has a design capacity of 600 cubic feet af STP and a design
release rate of 22.5 cfm. Both the Containment Purge and the Incore Instrument Room Purge
from each unit tie into the waste gas header. The Containment Purge exhausts at a maximum of
28,000 cfm and is monitored by radiation monitors 1,2-RM-820-130,131. If the Incore Instrument
Room Purge is operating exclusively, it exhausts at 800 cfm. Under emergency conditions, and
sometimes during normal operation, the EGTS is used to draw @ vacuum in the annulus and
exhaust 10 the Shield Building Vent. Auxiliary Building Isolation stars both the ABGTS and EGTS.
The common header exhausts to the Shield Building Exhaust. There is one exhaust for each unit.
This exhausts at a maximum design flow of 28,000 cfm and is monitored by radiation monitors
1,2-RM-90-400
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LAINSTRUMENT SETPOINTS

Airborne effluent monitor setpoints are determined to ensure that the dose rate at the
UNRESTRICTED AREA BOUNDARY does not exceed the dose rate limits given in ODCM
Control 1.2.2.1 and to identify unexpected releases.

7.1.1 Release Point Monitor Setpoints (1,2-RM-90-130,-131, 0-RM-90-118)

7.1.1.1 Containment Purge Effiluent Monitors (1,2-RM-80-130,-131)
These monitors are set at 8 cpm value equal 10 8 percentage of the Technical Specification Limit
of 8.5x10°3 uCi/cc as Xe-133 (Technical Specification 3.3.2.1, Table 3.3-4).

7.1.1.2 Waste Gas Decay Tank Effluent Monitor (0-RM-90-118)

For each release from a waste gas decay tank, two setpoints are caiculated for the monitor: one
based on the expected response of the monitor to the radioactivity in the effluent stream; and a
calculated maximum setpoint which corresponds to the most restrictive dose rate limit given in
ODCM Control 1.2.2.1. The expected monitor response Is calculated as described below in
Equation 7.1. The maximum calculated setpoint is calculated as described below in Equation 7.2.
A comparison is made between these two calculated setpoints to determine which is used. The
actual monitor setpoint for the release is set equal to X times the expected monitor response, or 10
the maximum calculated setpoint, whichever is less. X is an administrative factor designed to
account for expected variations in monitor response (it will be defined in approved plant
instructions) The X times expected response setpoint allows for the identification of any release
of radioactivity above the expected amount. The maximum calculated setpoint ensures that the
release wili be stopped if it exceeds the dose rate limits.

Re= B+ ZLeflC, 1)
|

where

B = monitor background, cpm.

eff, = efficiency factor for the monitor for nuclide i, cpm per pCi/cc.
C, = measured concentration of nuclide i, uCilce.

Calculated Maximym Setpoint
The calculated maximum setpoint, S,.,, In cpm, comesponding to the dose rate limit is determined
using the following equation:

Smax = (ASF ( (R-B)+B (7.2)

where
A = dose rate allocation factor for the release point, dimensionless. The dose rate allocation
factors for release points are defined in approved plant procedures.
SF = safety factor for the monitor, dimensioniess. Safety factors for each monitor are defined
in approved piant procedures.
DRy, = the dose rate limit, mrem/year.
= 500 mrem/year to the total body for noble gases,
= 3000 mrem/year to the skin for noble gases, and
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DR = the calculated dose rate for the release, mrem/year.

= DRy for total body (as described in Section 7.2.3.1),

= DR for skin (as described in Section 7.23.2), and
R = expected monitor response (as calculated in Equation 7.1), cpm.
B = the monitor background, cpm.

7.1.2 Discharge Point Monitor Setpoints (1,2-RE-90-400, 0-RM-80-101, 0-RM-90-132, 1,2-
RM-90-119)

A normal default setpoint is determined for each discharge point monitor as described in Section
7.1.3. These setpoints on the discharge monitors will routinely be set equal to the default
setpoints. When release permits are generated, the expected response and maximum calculated
setpoints are calculated for the appropriate discharge monitor as described in Section 7.1.1.2. A
comparison is made between the three setpoints as described below to choose the appropriate
setpoint for the monitor during the release (after the: release, the monitor should be returned to the
default setpoint). For aimost all releases, the setpoint for the discharge monitor will be the default

setpoint.

1. If X! times the expested monitor response is less than the calculated maximum setpoint and
jess than the normal default setpoint, and the default setpoint is Inss than the calculated
maximum
setpoint, then the setpoint shall be set equal 1o the normal Zefault setpoint.
IF X*R < Sy, AND X*R< Sy AND  Sgetaut < Smax

2. 1f X' times the expected monitor response is less than the calculated maximum setpoint, but
greater than the normal default setpoint, and the normal default setpoint is less than the calculated
maximum setpoint, then the setpoint shall be set equal to X1 times the expected
monitor response:
IF X*R<S AND X*R>Sguu AND  Sgptaut < Smax
THEN Setpoint= X*R

3 1f X' times the expected monitor response is less than the calculated maximum setpoint, and
less than the normal default setpoint, and the normal default setpoint is greater than the calculated
maximum setpoint, then the setpoint shall be set equal to the calculated maximum setpoint:

IF X*R<S,, AND X*R < Sgppaun AND  Sgpraut® Smax

THEN Setpoint = S,

4. If X' times the expected monitor response is greater than the calculated maximum setpoint ,
the release should not be made under the assumed plant release conditions.

1 X is an administrative factor designed to account for expected variations in monitor response. It
will be defined in approved plant instructions.
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7.1.3 Discharge Point EfMuent Monitor Default Setpoints

7.1.3.1 Shield Building Vents (1,2-RE-90-400), Auxiliary Building Vent (0-RM-90-101), and
Service Building Vent (0-RM-90-132)

These discharge point effluent monitors are set to ensure compliance with ODCM Control 1221
The default setpoints are controlied by plant instructions and are based on design flowrate, release
rate limits equivalent to the dose rate limits in ODCM Control 1.2.2.1, and the monitor efficiencies.
The default setpoints for the shieid building monitors are calculated in units of uCi/sec.

7.1.3.2 Condenser Vacuum Exhaust Vent (1,2-RM-80-119)

This discharge point effluent monitor is set to ensure compliance with ODCM Control 1.2.2.1 and
1o identify the presence of primary to secondary leakage of radioactivity. The default setpoint is
determined in one of two wa, : by caiculating the maximum calculated setpoint described by
Equation 7.2 for Xe-133, and then taking @ percentage of this value as the setpoint; or by defining
the setpoint as a low value above the normal background. The default setpoint wiil be defined in
plant instructions. Once a primary to secondary ieak is identified, the setpoint on this monitor may
be adjusted upward to enable it to be used to identify any further increases in the leak rate.
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L2 GASEOUS EFFLUENTS - DOSE RATES
7.2.1 (Deleted)

7.2.2 RELEASE SAMPLING

Prior 1o each release (excluding an Incore instrument Room Purge), a grab campie is taken and
analyzed to determine the concentration, uCi/cc, of each noble gas nuclide. On at 1aast a weekly
basis, filters are analyzed to detemine the amount of iodines and particulates release.
Composite samples are maintained (as required by Table 2.2-2) to determine the concentration of
certain nuciides (Sr-89, Sr-80, and alpha emitters).

For those nuclides whose activities are determined from composite samples the concentrations for
the previous composite period will be assumed as the concentration for the next period to perform
the calculations in Sections 7.3, 7.4, and 7.5. The actual measured concentrations will be used for

the dose calculations described in Section 7.6

7.2.3 NOBLE GAS DOSE RATES

Dose rates are calculated for total body and skin due to submersion within a cloud of noble gases
using a semi-infinite cloud model.

7.2.3.1 Total Body Dose Rate

The dose rate to the total body, DRyg in mrem/year, is calculated using the following equation:
DRyg = (VQ) T I C,DFB, (7.3)
|

where

¥/Q = relative concentration, /m*. Relative air concentrations are calculated for the unrestricted
area boundary in each of the sixteen sectors as described in Section 7.8.2 using the
historical meteorological data for the period 1872-1875 given in Table 7.2. For dose rate
calculations, the highest value from the sixteen unresirictec area boundary locations is
used.

= § 12E-06 s/m® (from Table 7.1).

F = flowrate of effluent stream, co/s.

C, = concentration of noble gas nuciide i in effluent stream, uCi/cc.

DFB, = total body dose factor due to gamma radiation for noble gas nuclide i, mrem/y per uCi/m?3
(Table 7.3).
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7.2.3.2 Skin Dose Rate
The dose rate to the skin, DRg in mrem/year, is calculated using the following equation:
DRg = (/Q) F I C(DFS, +1.11 DF) (7.4)
S I

YQ = relative concentration, s/m®. Relative air concentrations are calculated for the unrestricted
area boundary in each of the sixteen sectors as described in Section 7.8.2 using the
historical meteorological data for the period 1872-1875 given in Table 7.2. For dose rate
calculations, the highest value from the sixteen unrestricted area boundary locations is
used.

= §.12E-06 s/m? (from Table 7.1).

F = flowrate of effluent stream, cc/s.

C, = concentration of noble gas nuclide i in effluent stream, uCiice.

DFS, = skin dose factor due to beta radiation for noble gas nuclide i, mrem/y per uCirm?

(Table 7.3).
1.11 = the average ratio of tissue to air energy absorption coefficients, mrem/mrad.
DF,. = dose conversion factor for extemal gamma for nobie gas nuclide i, mrad/y per uCi/m?

(Table 7.3).
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7.2.4 1-131, 1-133, TRITIUM AND ALL RADIONUCLIDES IN PARTICULATE FORM WITH HALF-
LIVES OF GREATER THAN 8 DAYS - ORGAN DOSE RATE

Organ dose rates due to |-131, 1-133, Tritium and all radionuclides in particulate form with nalf-
lives of greater than & days, DR-H in mrem/y, are calculated for all age groups (adult, tz.en, child,
and infant) and all organs (bone, liver, total body, thyroid, kidney, lung, and G| 1ruai) using the
following equation:

DRog® F [ CrUQ)R*Rerpl + ZCIVQIR, + (P1Q) [Rep + RG] (7.5)
I

F = flowrate of effluent stream, cc/s.
= concentration of tritium in effluent stream, uCi/icc.

¥Q = relative concentration, s/m3. Relative air concentrations are caiculated for the unrestricted
area boundary in each of the sixteen sectors as described in Section 7.8.2 using the
historical meteoroiogical data for the period 1872-1875 given in Table 7.2. For dose rate
calculations, the highest value from the sixteen unrestricted area boundary locations is
used.

= 5§ 12E-06 s/m? (from Table 7.1).
Ry = Inhalation dose factor for tritium, mrem/y per uCim3. Dose factor is calculated as
described in Section 7.7.13.
= Grass-cow-milk dose factor for tritium, mrem/y per uCifm3. Dose factor is calculated as
described in Section 7.7.7.

C, = concentration of nuclide i in effluent stream, uCi/cc.

R, = inhalation dose factor for each identified nuclide i, mrem/y per uCi/m?. Dose factors are
calculated as described in Section 7.7.13.

D/Q = relative deposition, 1/m? Relative deposition is calculated for the unrestrictec area
boundary in each of the sixteen sectors as described in Section 7.8.3 using the historical
meteorological data for the period 1972-1875 given in Table 7.2. For dose rate
calculations, the highest value from the sixteen unrestricted area boundary locations is
used.

= 1.20E-08 1/m? (from Table 7.1).

Rep, ® Grass-cow-milk dose factor for each identified nuclide |, m2-mrem/y per uCi/s. Dose
factors are calculated as described in Section 7.7.1.

RG, = ground plane dose factor for each identified nuclide i, m%-mrem/y per uCi/s. Dose factors
are calculated as described in Section 7.7.14.

The maximum organ dose rate is selected from among the dose rates calculated for all the organs
and all age groups.
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1.3 DOSE - NOBLE GASES

Doses to be calculated are gamma and beta air doses due 10 exposure to an infinite cloud of noble
gases. These doses will be caiculated at the unrestricted area boundary location with the highest
annual-average %/Q based on 1972-1975 meteorological data (Table 7.2). This location is chosen
from the UNRESTRICTED AREA BOUNDARY locations listed in Table 7.1. Dispersion factors
are calculated using the methodology described in Section 782

No credit is taken for radioactive decay.

7.3.1 Gamma dose to air

The gamma air dose, D, in mrad. is calculated for each release using the foliowing equation:

D, = 1.9E-06 Q)L Q,DF ;T (7.6)
I

where.
1.8E-06= conversion factor, y/min.
vaQ = highest unrestricted area boundary annual-average relative concentration, 5.12x10¢

s/m? (from Table 7.1).
Q = release rate for nuclide i, uCi/s.
DFv, = dose conversion factor for extemal gamma for nuclide | (Table 7.3), mrad/y per uCi/m?>.

: = duration of release, min.

The gamma-air dose calculated by this method will be used in the cumulative dose calculations
discussed in Section 7.3.3.

7.3.2 Beta dose to air
The beta air dose, D’ in mrad, is calculatr.d for each release using the following equation:

Dy = 1.9E-06 ('Q) IQ DFyT .7
|

where:

1.9E-06= conversion factor, y/min.

vaQ = highest unrestricted area boundary annual-average relative concentration, 5.12x10"6
s/m? (from Table 7.1).

Q = release rate for nuclide i, uCi/s.

DF,i = dose conversion factor for extemal beta for nuclide i, mrad/y per uCi/m? (from
Table 7.3).

T = duration of release, min.

The beta-air dose calculated by this method will be used in the cumulative dose calculations
discussed in Section 7.3.3.
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7.3.3 Cumulative Dose - Noble Gas

Quarterly and annual sums of all doses are calculated for each release as described below to
compare to the limits listed in ODZM Control 1222

For nc ble gases, cumulative 0oses are calculated for gamma and beta air doses. Doses due o
each relsase are summed with the doses for all previous releas? in the quarter or year to obtain

cumulati +e quarterly and annual doses.

7.3.4 Compuarison to Limits

The cumulative calendar quarter and calendar year doses are compared to their respective limits
once per 31 ¢ays to determine compliance.
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7.4 DOSE DUE TO 1134, 1-133, TRITIUM AND ALL RADIONUCLIDES IN PARTICULATE
FORM WITH HALF AIVES OF GREATER THAN & DAYS

7.4.1 Organ dose Calculation

Organ doses due to I-131, |-1 33, tritium and all radionuclides in particulate form with haif-lives of
greater than B days are calculated for each release for the critical receptor. The critical receptor is
defined as the unrestricted area boundary in the sector with the highest annual average vQ. The
annual average 2/ and ©/Q are calculated using the methedology in Sections 7.8.2 and 783
using the historical 1972-1975 meteorological data (Table 7.2). Pathways consicered to exist at
this location are inhalation, ground plane exposure, grass-cow-milk ingestion, grass-cow-beef
ingestion and fresh leafy and stored vegetable ingestion. All age groups are considered (adult,
teen, child and infant) Dose factors for these age groups and pathways are calculated as
described in Section 7.7. For the ground exposure pathway, which has no age or organ specific
dose factors, the total body dose will be added 1o the intemal organ doses for all age groups. No
credit is taken for radioactive decay.

The general equation for the calculation of organ dose is:

D,,,-s.ﬂe-oaTzsz.le Q] (7.8)
i P
where:
3.17E-08 = conversion factor, y/s
T = duration of release, s.
Rp, = dose factor for pathway P for each identified nuclide i, m<mrem/y per uCi/s for ground

plane, grass-cow-milk, grass-cow-meat, and vegetation pathways, and mrem/y per
uCi/m? for inhalation and tritium ingestion pathways. Equations for calculating these
dose factors are given in Section 7.7.
Wp = dispersion factor for the location and pathway,
= 1/Q for the inhatation and tritium ingestion pathways,
= 5 12E-06 s/m®,
= D/ for the food and ground plane pathways,
= 1.20E-08 m?
Q = release rate for radionuclide i, uCi/s

From the four age groups considered, the maximum is de'ermined by comparing all organ doses
for all age groups. The age group with the highest single organ dose is selected as the critical age
group. The organ doses for the critical age group will be used in the cumulative doses discussed

in Section 7.4.2.
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7.4.2 Cumulative Doses

Quarterly and annual sums of all doses are calculated for each release as described below to
compare to the limits listed in ODCM Control 1223,

For maximum organ dose, cumulative quarterly and annual doses are maintained for each of the
eight organs considered. The cumulative dose is obtained by summing the doses for each organ
of the critical age group (s calculated in Section 7.4.1) as determined for each release with the
organ doses for all previous releases in the quarter or year to obtain the cumulative quarterly and
annual doses. Thus, the cumulative organ doses will be conservative values, consisting of doses
belonging to various age groups depending on the mix of radionuclides. The highest of these
cumulative organ doses is used for the comparson to the limits described in ODCM Control
1223,

7.4.3 Comparison to Limits

The cumulative calendar quarter and calendar year doses are compared to their respective limits
once per 31 days to determine compliance.
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1.5 DOSE PROJECTIONS

In accordance with ODCM Surveiliance Requirement 2.2.2 4, dose projections will be performed.
This will be done by maintaining running 31-day totals for the gamma dose, the beta dose and the
maximum organ dose. Once per 31 days, these 31-day running totals will be compared to the
limits given in ODCM Control 1.2.2.4 to determine compliance.

if the projected doses exceed any of these limits, the GASEOUS RADWASTE TREATMENT
SYSTEM and the VENTILATION EXHAUST TREATMENT SYSTEM shall be used to reduse
radioactive materials in gaseous effluents to areas at or beyond the UNRESTRICTED AREA

BOUNDARY.
7.6.1 GASEOUS RADWASTE TREATMENT SYSTEM DESCRIPTION

The GASEOUS RADWASTE TREATMENT SYSTEM (GRTS) described below shall be
maintained and operated to keep releases ALARA.

A flow diagram for the GRTS is given in Figure 7.3. The system consists of two waste-gas
compressor packages, nine gas decay tanks, and the associated piping, valves, and
instrumentation. Gaseous wastes are received from the following: degassing of the reactor
coolant and purging of the volume control tank prior 1o a cold shutdown, displacing of cover gases
caused by liquid accumulation in the tanks connected to the vent header, and boron recycle

process operation.
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1.6 QUARTERLY DOSE CALCULATIONS

A complete dose analysis utilizing the total estimated gaseous releases for each calendar quarer
will be performed and reported as required in ODCM Administrative Control 5.2. Methodology for
this analysis is that which is described in this section using the quarterty release vaiues reported by
the plant personnel. All real pathways and receptor locations identified by the most recent land
use su/vey are considered. In addition, actual meteorological data representative of a ground
level release for each comresponding calendar quarter will be used. For iodine releases, it is
assumed that half the iodine released is in organic form. Organic iodine causes a dose only by
inhalation. For cow-milk and beef ingestion doses, the fraction of the time the animals are on
stored feed (identified in the survey) is used in the calculation,

The highest organ dose for & real receptor is determined by summing the dose contribution from
all identified pathways for each receptor including ground contamination, inhalation, vegetable
ingestion (for identified garden locations), cow and/or goat milk ingestion (if a cow or goat is
identified for the location), beef ingestion (the beef ingestion dose for the location of highest beef
dose for all receptors will be considered the beef dose for all receptors).

7.6.1 NOBLE GAS - GAMMA AIR DOSE

Gamma air doses due to exposure to noble gases, D in mrem, are calculated using the following
equation:

D, = xm L%y (7.9)

el g,
= concentration of nuclide | at location m, uCifm3. Air concentrations are calculated as

described by Equation 7.14.
DF, = dose conversion factor for extemal gamma for nuclide i, mrad/y per uCi/m® (Table 7.3).

7.6.2 NOBLE GAS - BETA AIR DOSE

Beta air doses due to exposure to noble gases, Dp in mrem, are calculated using the foliowing
equation:

where:

Ym = concentration of nuclide i at location m, uCi/m®. Air concentrations are calculated as
described by Equation 7.14,

DF,, = dose conversion factor for external beta for nuclide i, mrad/y per uCi'm3 (Table 7.3).
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7.6.3 RADIOIODINE, PARTICULATE AND TRITIUM - MAXIMUM ORGAN DOSE

Organ doses due to radioiodine, particuiate and tritium releases, D, in mrem, are calculated
using the following equation:

Deeg * 2.17E-08 ( (VQ) IRprQy Il ©1Q) tRp+ PARG+ VAR Q) (7.11)
P | P

where:

3.17E-08 = conversion factor, y/s.

va = Relative concentration for location under consideration, s/m>. Relative concentrations
are calculated as described by Equation 7.15.

Rey = ingestion dose factor for pathway P for tritium, m2-mrem/y per uCi/s. Ingestion
pathways available for consideration are the same as those listed above for Rp;.
Equations for calculating ingestion dose factors for tritium are given in Sections 7.7.7
through 7.7 12.

Qy = adjusted release rate for tritium for location under consideration, uCi/s. Calculated in
the same ranner as Q, above.

Rp = ingestion dose factor for pathway P for each identified nuclide i (except tritium), m2-

mrem/y per uCi/s. ingestion pathways available for consideration include:
pasture grass-cow-milk ingestion
siored feed-cow-milk ingestion
pasture grass-goat-milk ingestion
stored feed-goat-milk ingestion
pasture grass-beef ingestion
stored feed-beef ingestion
fresh leafy vegetabie ingestion
stored vegetable ingestion
Equations for calculating these ingestion dose factors are given in Sections 7.7.1
through 7.7 6.
Dig = Relative deposition for location under consideration, m-2, Relative deposition is
calculated as described in Equation 7.16.
Rg = Dose factor for standing on contaminated ground, m<-mrem/y per uCi/s. The equation
for calculating the ground plane dose factor is giver. in Section 7.7.14,

Ry = |nhalation dose factor, mrem/y per uCi/m®. The equation for calculating the inhalation
dose factor is given in Section 7.7.13.
Q, = adjusted release rate for nuclide i for location under consideration, uCi/s. The initial

release rate i adjusted to account for decay between the release point and the
location, depending on the frequency of wind speeds app'icable to that sector. Hence,
the adjusted release rate is equal to the actual release rate decayed for an average
travel time during the perioi.

9
Qg T 1, exp(-A Xu) (7.12)
jet

where
Qg = initial average release rate for nuclide i over the period, uCi/s.
l‘ = joint relative frequency of occurrence of winds in windspeed class | blowing toward this
exposure point, expressed as a fraction.
A = radiological decay constant for nuclide i, s
x = downwind distance, meters.
Yy = midpoint value of wind speed class interval j, m/s.
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7.6.4 POPULATION DOSES

For determining population doses to the 50-mile population around the plant, each compass sector
is broken down into elements. These elements are defined in Table 7.4. For each of these sector
elements, an average dose is calculated, and then multiplied by the popuiation in that sector
element. Dispersion factors are calculated for the midpoint of each sector element (see

Table 7 4).

For population doses resulting from ingestion, it is conservatively assumed that all food eaten by
the average individual is grown locally.

The general equation used for calculating the population dose in & given sector eiement is:

Dse,p = T RATIOR * POPN * AGE * 0.001 * DOSE (7.13)
P

where
RATIOp = ratio of average to maximum dose for pathway P. (Average ingestion rates are

obtained from Regulatory Guide 1.109, Table E-4.)
= 0.5 for submersion and ground exposure pathways, a shielding/occupancy factor.

= 1.0 for the inhalation pathway.
= 0.515, 0.515, 0.5, and 0.355 for milk, for infant, child, teen and adult, respectively. (It

is assumed that the ratio of average to maximum infant milk inge..on rates is the
same as that for child.)
= 1.0, 0.90, 0.91, 0.86 for beef ingestion, for infant, child, teen and adult, respectively.
= 1.0, 0.38, 0.38, 0.37 for vegetable ingestion, for infant, child, teen and adult,
respectively. (it is assumed that the average individual eats no fresh leafy
vegetables, only stored vegetables.)
POPN = the population of the sector element, persons (Table 7.5).
AGE = fraction of the population belonging to each age group.
= 0.015, 0.168, 0.153, 0.685 for infant, child, teen and adult, respectively (fractions
taken from NUREG/CR-1004, Table 3.38).
0.001 = conversion from mrem to rem.
DOSE, = the dose for pathway P to the maximum individual at the location under consideration,

mrem. For ingestion pathways, this dose is multiplied by an average decay correction
to account for decay as the food is moved through the food distribution cycle. This
average decay correction, ADC, is defined as follows:

For milk and vegetables, ADC = exp(-At)
where
A, = decay constant for nuclide i, s.
t = distribution time for food product under consideration (values from Regulatory
Guide 1.108, Tabie D-1).
= 1.21E+06 s (14 d) for vegetables.
= 3 46E+05 s (4 d) for milk.

exp(-A) Moy

1- expl-itey)
where
A = decay constant for nuclide i, s.

For meat, ADC =
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{ = additional distribution time for meat, over and above the time for slaughter to
consumption described in Section 7.7.3, 7d.
tp = time to consume a whole beef, as described in Section 7.7.3.

For beef ingestion, the additional factors in the calculation of ADC negate the integration of the
dose term over the period during which @ whole beef is consumed, for the calculation of population
dose. In other words, this assumes that the maximum individual freezes and eats a whole beef,

while the average individual buys smalier portions at a time.

Population doses are summed over all sector elements to obtain a total population dose for the
50-mile population.

7.6.6 REPORTING OF DOSES

The calculated quarterly doses and calculated population doses described in this section are
reported in the Annual Effluent Release Report as required by ODCM Administrative Control 5.2.

7.6.6 DOSE TO A MEMBER OF THE PUBLIC INSIDE THE UNRESTRICTED or RESTRICTED
AREA BOUNDARY

The Basis for ODCM Control 1.2.2.1 states that for MEMBERS OF THE PUBLIC who may at
times be within the UNRESTRICTED or RESTRICTED AREA BOUNDARY, the occupancy factor
of that MEMBER OF THE PUBLIC will usually be sufficiently low to compensate for any increase
in the atmospheric dispersion factor above that for the UNRESTRICTED AREA BOUNDARY.
This basis also states that examples of calculations for cych MEMBEARS OF THE PUBLIC will be
given in the ODCM

The determination presented here assumes that the niost exposed MEMBER OF THE PUBLIC will

be an aduh VA employee who works just outside the restricted area fence for the entire workyear
(2000 hours). Results from onsite Thermoluminescent Dosimeter (TLD) measurements from the
years 1990-1982 indicate that the highest onsite extenal dose was 72.6 mrem. Using this value,
sublracting an annual background value of 55 mrem/year, and multiplying by the ratio of the
occupancy times, the highest external dose 10 a MEMBER OF THE PUBLIC inside the
UNRESTRICTED AREA BOUNDARY is 4 mrem. Historical records show that the total dose
contribution from effluent releases is normally less than 2 mrem. The combination of the
measured direct dose (part of which is from effluent releases) and the calculated effluent dose will
be below both the 10 CFR Part 20 limit of 100 mrem/year and the 40 CFR Part 180 limit of 25
mrem/year. In addition to this analysis, the dose 1o this hypothetical MEMBER OF THE PUBLIC
will be determined on an annual basis (using the methodology above) to ensure that the actual
dose to any individual is less than 100 mrem/year. The results of this review will be included in
the Annual Radiological Effiuent Report pursuant 10 ODCM Administrative Control 5.2.

R37
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1.7.GASEQUS RELEASES - Dose Factors
7.7.1 PASTURE GRASS-COW/GOAT-MILK INGESTION DOSE FACTORS
(mZ-mrem/y per uCi/'s)

r(1-exp(-iglep)) B, (1-exp(-Aly))
RCP, = 108DF LigoU o F miQexp(-Atam)p ( + )
Yp e P

where:

108 = conversion factor, pCi/uCi.

DFL, = ingestion dose conversion factor for nuclide i, age group a, organ o, mrem/pCi
(Tabie 6. 4).

= miik ingestion rate for age group a, Ly.

= transier factor for nuclide i from animal's feed to milk, d/L(Tabie 6.2).

= animal's consumption rate, kg/d.

= decay constant for nuclide i, s™' (Table 6.2)

= transport time from milking to receptor, s.

= fraction of time animal spends on pasture, dimensionless.

= fraction of activity retained on pasture grass, dimensionless.

= the effective decay constant, due to radioactive decay and weathering, s, equalto A+

Ay
= weathering decay constant for leaf and plant surfaces, .
= time pasture is exposed 1o deposition, s.
= agricultural productivity by unit area of pasture grass, kg/m?2,

pCi/kg (dry soil).
= time period over which accumulation on the ground is evaluated, s.

= effective surface density of soil, kg/m?

e BAES X OSFreNE

= transfer factor for nuclide i from soil to vegetation, pCi/kg (wet weight of vegetation) per

NOTE: Factors defined above which do not reference a table for their numerical values are given

in Table 6.3.
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7.7.2 STORED FEED-COW/GOAT-MILK INGESTION DOSE FACTORS
(mZ-mrem/y per uCi's)
(1-exp{-Mlogp) ‘7(1 exP(-hgleg))  Bpl1-exp(-Aiy)) )
+

RCS. Ld iO' DFL“U‘F'NQ' '.'xp('w
tost Yot bg P

where:
10 = conversion factor, pC/uCi.
DF L, = ingestion dose conversion factor for nuclide i, age group &, organ 0, mrem/pCi
(Table € 4).
= milk ingestion rate for age group a, LJy.

U

F: = transfer factor for nuclide i from animal's feed to milk, d/L (Table 6.2).

Q, = animal's consumption rate, kg/d.

fg = fraction of time animal spends on stored feed, dimensionless.

A = decay constant for nuclide i, s”' (Table 6.2).

Ym = transport time from milking te receptor, .

Lyt =time between harvest of stored feed and consumption by animal, s.

r = frection of activity retained on pasture grass, dimensioniess.

re = the effective decay constant, due to radioactive decay and weathering, s™', equal to

+

by  * weathering decay constant for leaf and plant surfaces, s

lygt = lime stored feed is exposed to deposition, s.

Yy ® agricultural productivity by unit area of stored feed, kg/m?

B, = iransfer factor for nuclide | from soii to vegetation, pCi/kg (wet weight of vegetation) per
pCi/kg (dry soil).

L = time period over which accumulation on the ground is evaluated, s.

P = effective surface density of s0il, kg/m?

NOTE: Factors defined above which do not reference a table for teir numerical values are liven
in Table 6.3.
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7.7.3 PASTURE GRASS-BEEF INGESTION DOSE FACTORS
(m2-mrem/y per uCi's)

(1-exp(-Aie) r(1 -exp(-ks’.»)) B, (1-exp(-Aty)) :
+

RMP, = 108 DFL Uy FrQf exp(-itg) 1, {
Yp he P

where.
108 = conversion factor, pC/uCi.
DFL, = ingestion dose conversion factor for nuclide |, age group a, organ o, mrem/pCi
(Table 6.4).
Ugm = meat ingestion rate for age group a, kg/y.
Fg, = transfer factor for nuclide | from cow's feed 10 meat, d/kg (Table 6.2).
g = cow's consumption rate, kg/d.
A = decay constant for nuclide i, s™' (Table 6.2).
e = time for receptor to consume a whole beef, s.

tg = transport time from slaughter to consumer, s.

1', = fraction of time cow spends on pasture, dimensionless.

r = fraction of activity retained on pasture grass, dimensionless.

lg = the effective decay constant, due to radioactive decay and weathering, s™', equal to A +A,,

b = weathering decay constant for leaf and plant surfaces, s™'

tep = time pasture is exposed to deposition, s.

Y, = agncultural productivity by unit area o pasture grass, kg/m?

B, = transfer factor for nuclide i from soil to vegetation, pCi/kg (wet weight of vegetation) per
pCi/kg (dry soil).

Ly = time over which accumuiation on the ground is evaluated, s.

S = effective surface density of soil, kg/m?

NOTE: Factors defined above which do not reference a table for their numerical values are liven
in Table 6.3.
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7.7.4 STORED FEED-BEEF INGESTION DOSE FACTORS
(mZ-mrem/y per uCi's)
(1-exp(-Afep)) (1-exp(-Mlegr) M(1-€XP(-Aglegr)
RMS, = 108 DFLg, Uy Fr ©. exp(-Mg) T {
Mlen A Loet Yer 2
B, (1-exp(-Afy) :
Py

where:

108 = conversion factor, pCi/uCl.
DFlL. ™= ingestion dose conversion factor for nuclide i, age group a, organ o, mrem/pCi
(Table 6.4).
Ugm = meat ingestion rate for age group a, kgly.
Fp, = transfer factor for nuclide i from cow's feed to meat, d/kg (Table 6.2).
QF =cows consumption rate, kg/d.
= decay constant for nuclide i, s”! (Table 6.2).
= time for receptor to consume a whole beef, s,
= transport time from slaughter to consumer, S
= fraction of time cow spends on stored feed, dimensionless.
= time between harvest of stored feed and consumption by Cow, §.
= fraction of activity retained on pasture Qrass, dimensionless.
= time stored feed is exposed tc deposition, §.
= agricultural productivity by unit area of stored feed, kg/m?.
= the effective decay constant, due to radioactive decay and weathering, s”', equal 10 A#+),,
= weathering decay constant for leaf anu plan’ surfeces, 5™,
= transfer factor for nuclide i from soil to vegetation, pCi/kg (wet weight of vegetation) per
pCi/kg (dry soil).
= time over which accumulation on the ground is evaluated, s.
= effective surface density of soil, kg/m?.

LT P b il

NOTE: Factors defined above which do not reference a table for their numerical values are liven
in Table 6.3.
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7.7.6 FRESH LEAFY VEGETABLE INGESTION DOSE FACTORS

(m2-mrem/y per uCi's)
f(1-e(-hgty) By(1-e(-AMlp)
RVF, = 10° DFL, e(-Mlpe) UFLSf { +
Yi hg Py
where:

108 conversion factor, pCi/uCi.
DFL,, = ingestion dose conversion factor for nuclide i, age group a, organ o, mrem/pCi
(Table 6 4).

" = decay constant for nuclide i, 5! (Table 6.2).
= gverage time between harvest of vegetables and their consumption and/or storage, s.

‘L';CFL, = consumption rate of fresh leafy vegetables by the receptor in age group a, kgly.

f = fraction of fresh leafy vegetables grown locally, dimensionless.

r = fraction of deposited activity retained on vegetables, dimensionless.

3 = the effective decay constant, due to radioactive decay and weathering, s,

= A_‘ +

= decay constant for remuval of activity on leaf and piant surfaces by weathering, s°'.

= exposure time in garden for fresh leafy and/or stored vegetables, s.

= agricultural yield for fresh leafy vegetables, kg/m?.

= transfer factor for nuclide | from soil to vegetables, pCikg (wet weight of vegetation) per
pCi/kg (dry soil).

= time period over which accumulation on the ground is evaluated, s.

= effective surface density of soil, kg/m?.

v Pl

NOTE: Factors defined above which do not reference a table for their numerical values are given
in Table 6.3.



SQN ODCM
Revision 37
Page 118 of 163

7.7.6 STORED VEGETABLE INGESTION DOSE FACTORS

m2-mrem/y per uCi's)
(1-e(-Atg) r(1-e(-Agty) B, (1-6(-Aty))
RVS, = 108 DFLy, eXp(-Mino) Usaly { +
A ey Yo 2 Py
where:

106 = conversion factor, pCi/uCi.
DFlgo ® ingestion dose conversion factcr for nuclide |, age group a, organ o, mrem/pCi
(Table 6 4).
M = decay constant for nuclide |, s*! (Table 6.2).
= gverage time between harvest of vegetables and their consumption and/or storage, s.

‘L'l‘.. = consumption rate of stored vegetables by the receptor in age group &, kgly.
C' = fraction of stored vegetables grown locally, dimensionless.
| - = time between storage of vegetables and their consumption, s,
r = fraction of depesited activity retained on vegetables, dimensionless.
A = the effective decay constant, due 1o radioactive decay and weathering, st
= L‘ +
A = decay constant for removal of activity on leaf and plant surfaces by weathering, s,
" = exposure time in garden for fresh leafy and/or stored vegetables, s.
Y, = agricultural yield for stored vegetables, kg/m?.
B, = transfer factor for nuclide i from soil to vegetables, pCi/kg (wet weight of vegetation) per
pCikg (dry soll).
1y = time period over which accumulation on the ground is evaluated, s.
P = effective surface density of soil, kg/m?.

NOTE: Factors defined above which do not reference a table for their numerical values are given
in Table 6.3.
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7.7.7 TRITIUM-PASTURE GRASS-COW/GOAT-MILK DOSE FACTOR
(mrem/y per uCi/m?)

RCTp = 10% 108 DFLygo Fry T Qp Uy, [0.75(0.5/H)] 1, expl-irtem)

where:

10° = conversion factor, g/kg.

108 = conversion factor, pCi/uCI.

DFLyy = ingestion dose conversion factor for tritium for age group a, organ o, mrem/pCi
(Table € .4).

= transfer factor for tritium from animal's feed to milk, d/L (Table 6.2).

£ = animal's consumption rate, kg/d.

U = milk ingestion rate for age group a, Ly.

0’5 = the fraction of total feed that is water.

05 = the ratio of the specific activity of the feed grass water to the atmospheric water.

H = absolute humidity of the atmosphere, g/m?®

l,, = fraction of time animal spends on pasture, dimensionless.

M = decay constant for tritium, s*' (Table 6.2).

tem = transport time from milking to receptor, s.

FMT

7.7.8 TRITIUM-STORED FEED-COW/GOAT-MILK DOSE FACTOR
{mrem/y per uCi/m?)
(1-expl-Arlyy) (1-€XP(-Artgy)

RCTg = 10° 108 DFLyyo Fry Qf Uy [0.75(0.5/H)) fg exp(-iqtg)
A Lot Mt oo

where:

10° = conversion factor, g/kg.

106 = conversion factor, pC/uCi.

DFLyg ® ingestion dose conversion factor for H-3 for age group a, organ o, mrem/pCi (Table 6.4).
Fey = transfer factor for H-3 from cow's feed to meat, d/kg (Table 6.2).

Q¢ = cow's consumption rate, kg/d.

Usn = meat ingestion rate for age group a, kgly.

0.75 = the fraction of total feed that is water.

0.5 = the ratio of the specific activity of the feed grass water to the atmospheric water.
H = absolute humidity of the atmosphere, g/m®

= fraction of time cow spends on stored feed, dimensionless.

Ay = decay constant for tritium, ' (Table 6.2).

lg = transport time from slaughter to consumer, s

lost = time to consume stored feed, s.

oo = time for receptor to consume a whole beef, s.

NOTE: Factors defined above which do not reference a table for their numerical values are given
in Table 6.3.
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7.7.9 TRITIUM-PASTURE GRASS-BEEF DOSE FACTOR
(mrem/y per uCi/m?)

RMTP = 10%10° DFLyFrrQp gm [0.75(0.5/H)] 1, exp(-rlg)

(1-expiirte))  (1-eXPlhriey)
At lep At ten

where:

10° = conversion factor, g/kg.

108 = conversion factor, pC/uCi.

DFLyg = Ingestion dose conversion factor for H-3 for age group a, organ o, mrem/pCi (Tabie 6.4).
Fer = transfer factor for M-3 from cow's feed to meat, d/kg (Table 6.2).

Q¢ = cow's consumption rate, kg/d.

Uam = meat ingestion rate for age group a, kg/y.

0.75 = the fraction of total feed that is water.

05 = the ratio of the specific activity of the feed grass water to the atmospheric water.
H = absolute humidity of the atmosphere, g/m?

= fraction of time cow spends on pasture, dimensionless.

Ay = decay constant for tritium, s™' (Table 6.2).

iy = transport time from slaughter to consumer, s.

tep = time pasture is exposed to deposition, s.

top = time for receptor to consume a whole beef, s.

7.7.10 TRITIUM-STORED FEED-BEEF DOSE FACTOR

(mrem/y per uCi/m?3)
(1-exp(irlep)  (1-€xp(-Ayley))
RMTS = 103 108 DFLy, FrrQpUaml0 75(0.5/H)] g exp(-Ayly)

At lest A e
where.
10° = conversion factor, g/kg.
108 = conversion factor, pCi/uCi.
DFLygo * Ingestion dose conversion factor for H-3 for age group a, organ o, mrem/pCi (Table 6.4).
Fer = transfer factor for H-3 from cow's feed to meat, d/kg (Table 6.2).
Q¢ = cow's consumption rate, kg/d.
am = Meat ingestion rate for age group a, kgly.
0.75 = the fraction of total feed that is water.
058 = the ratio of the specific activity of the feed grass water to the atmospheric water.
4 = absolute humidity of the atmosphere, g/m?.
= fraction of time cow spends on stored feed, dimensioniess.
Ar = decay constant for tritium, s°' (Table 6.2).
|9 = transport time from slaughter to consumer, s.
tost = time to consume stored feed, s.
te = time for receptor to consume a whole beef, s.

NOTE: Factors defined above which do not reference a table for their numerical values are given
in Table 6.3
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7.7.11 TRITIUM-FRESH LE 8¢ VEGETABLES DOSE FACTOR
{(mrem/y per uCi/m?)

RVTF = 10° 108 DFLy,, [0.75(0.5/K)) Ugy, 1 €XP(-Aring)

where:

10° = conversion factor, g/kg.

10° = conversion factor, pCl/uCi.

DFLyg * ingestion dose conversion factor for tritium for age group &, organ o, mrem/pCi
(Table ©.4).

0.75 = the fraction of total vegetation that is water.

05 e the ratio of the specific activity of the vegetables water to the atmospheric water.

H = absolute humidity of the atmosphere, g/m*

Ug, = consumption rate of fresh leafy vegetables by the receptor in age group &, kgly.

f = fraction of fresh leafy vegetzbles grown locally, dimensioniess.

- = decay constant for tritium, s°' (Table 6.2).

e = time between harvest of vegetables and their consumption and/or storage, s.

NOTE: Factors defined above which do not reference a table for their numerical values are given
in Table 6.3.
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7.7.42 TRITIUM-S TORED VEGETABLES DOSE FACTOR

(mrem/year per uCVmG)
(1-exp(-Aigy)
RVTg = 10? 10° DFLy,, [0.75(0.5/H)) Ugafg exp(-irin)
M tgy
where: s

10° = conversion factor, g/kg.

108 = conversion factor, pC/uCi.

DFLyy ® Ingestion dose conversion factor for tritium for age group a. organ o, mrem/pCi
(Table 6.4).

0.75 = the fraction of total vegetation that is water.

05 = the ratio of the specific activity of the vegetation water to the atmospheric water.

H = absolute humidity of the atmosphere, g/m?,
Ug = consumption rate of stored vegetables by the receptor in age group &, kgly.
f = fraction of stored \ egetables grown locally, dimensioniess.

l‘«r = decay constant for tritium, ' (Table 6.2).
gy = tima bevween harvest of stored vegetables and their consumption and/or storage, s.

b = ime Setween harvest of vegetables and their storage, s.

7.7.13 INHALATION DOSE FACTORS
(mrem/y per uCi/m?)

RI, = DFA,, ER, 10°

where:

DFA,, = inhalation dcse conversion factor for nuclide i, age group a and organ o, mrem/pCi
(Table 7.7).

B& = breathing rate for age group a, m?/y (Table 6.3).

1 = conversion factor, pCi/uCi.

7.7.14 GROUND PLANE DOSE FACTORS
(m2-mrem/y per uCi's)

RG, = DFG,, 1/, 10° 8760 /1 - exp(-iy)]

where:

DFG,, = dose conversion factor for standing on contaminated ground for nuclide i and organ 0
(total body and skin), mrem/hr per pCi/m? (Table €.6).

A = decay constant of nuclide i, s”! (Table 6.2).

10° = conversion factor, pC/uCi.

8760 = conversir factor, hy.

L = time periv? over which the ground accumulation is evaluated, s (Table 6.3).
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7.8 DISPERSION METHODOLOGY

Dispersion factors are calculated for radioactive effluent releases using hourly average
m.mmmwmamwunaammonmmnmemm 10m and
temperature measurements at 9m and 46m.

A sector-average dispersion equation consistent with Regulatory Guide 1.111 is used. The
dispersion model considers plume depletion (using information from Figure 7.4), and building
wake effects. Terrain effects on dispersion are not considered.

Hourly average meteorological data are expressed as a joint-frequency distribution of wind speed,
wind direction, and atmospheric stability. The joint-frequency distribution which represents the
historical meteorological data for the period January 1972 to December 1975 is given in Table 7.2.

The wind speed classes that are used are as foliows:

Number Renge (m/s) Midpoint (m/s)
1 <0.3 0.13
2 0.3-06 0.45
3 0.7-1.5 1.10
- 16-24 1.99
5 2533 288
6 3455 4.45
7 56-8.2 8.91
8 8.3-10.9 9.59
J >10.9 10.95

The stability classes that will be used are the standard A through G classifications. The stability
classes 1-7 will comespond to A=1, B=2, ..., G=7.

7.8.1 AIR CONCENTRATION

Air concentrations of nuclides at downwind locations are calculated using the following equation:

97 W QP
u® LI (@12 exp(-i, y/u) (7.14)
o =t Ty Uy (27)

1,, = joint relative frequency of occurrence of winds in windspeed class j, stability class k,
blowing toward thus exposure point, expressed as a fraction.
Q, = average annual release rate of radionuclide |, uCiss.
p = fraction of radionuclide remaining in plume (Figure 7 4).
= vertical dispersion coefficient for stability class k which includes a building wake

adjustment,
= (o *2 + w')m'_
or = (3)'2 o, whichever is smaller.
where
oy I8 the vertical dispersion coefficient for stability class k (m) (Figure 7.5),
¢ is @ building shape factor (¢=0.5),
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A is the minimum building cross-sectional area (1800 m2)
Y = midpoint value of wind speed class interval |, m/s.
x = downwind distance, m.
n = number of sectors, 16,
A = radioactive decay coefficient of radionuclide |, s
2mun = sector width at point of interest, m.

7.8.2 RELATIVE CONCENTRATION
Relative concentiations of nuclides at downwind locations are calculated using the foliowing
equation:
®7 T
Q= I I (2m1/2 (7.15)
1 L Y, (2mxn)

where
f, = joint relative frequency of occurrence of winds in windspeed class j, stability class k,
blowing toward this exposure point, expressed as a fraction.
Iy * vertical dispersion coefficient fcr stability class k which includes a building wake
adjustment,
= (0 24 w,,)in‘
or =(3)'2a,, whicheveris smaller
where
oy IS the vertical dispersion coefficient for stability class k (m) (Figure 7.5),
¢ Is 8 building shape factor (c=0.5),
A is the minimum building cross-sectional area (1800 m2)
Y = midpoint value of wind speed class interval |, m/s.
X = downwind distance, m.
n = number of sectors, 16,
2rnx/n = sector width at point of interest, m.

7.8.3 RELATIVE DEPOSITION

Relative deposition of nuclides at downwind locations is calculated using the following equation:

e 7 U™ DR
DiQ= I I (7.16)
=t k=t (2nx/n)
where
f, = joint relative frequency of occurrence of winds in windspeed class | and stability class k,

blowing toward this exposure point, expressed as a fraction.
DR = relative deposition rate, m™' (from Figure 7.6).
X = downwind distance, m.
n = number of sectors, 16
2n¢n = sector width at point of interest, m.
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Table 7.1 SQN - OFFSITE RECEPTOR LOCATION DATA

POINT

Unrestricted Area Boundary N

Unrestricted Area Boundary
Unrestricted Area Boundary
Unrestricted Area Boundary
Unrestricted Area Bouridary
Unrestricted Aree Boundary
Unrestricted Area Boundary
Unrestricted Area Boundary
Unrestricted Area Boundary
Unrestricted Area Boundary
Unrestricted Area Boundary
Unrestricted Area Boundary
Unrestricted Area Boundary
Unrestricted Area Boundary
Unrestricted Area Boundary
Unrestricted Area Boundary
Liquid Discharge

NOTE: For quarterly airborne dose calculations, dose

necessary.

NNE
NE
ENE
E
ESE
SE
SSE
]
SSW
SW
WSW
w
WNW
NW
NNW
s

DISTANCE 4/Q

from plaiit {m) (s/m3)
950 §.12E-06
2260 1.83E-06
1910 2.32E-06
1680 1.12E-06
1570 7.10E-07
1460 7.91E-07
1460 9.14E-07
1550 1.34E-06
1570 2.37E-06
1840 4 51E-08
2470 1.38E-06
810 2.93E-06
670 3.63E-06
660 2 49E-06
660 2.85E-06
730 3.85E-06
870 N/A

D/Q
(1/m?)
1.29E-08
5.28E-08
6.33E-08
2 64E-08
1.46E-09
1.58E-09
2 41E-09
3.23E-08
4 1BE-09
9.26E-09
2 63E-08
3.86E-09
3.74E-09
2 44E-09
3.67E-09
6.59E-09

N/A

s will also be calculated for all locations
identified in the most recent land use census, and for any additional points deemed
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Table 7.2 JOINT PERCENTAGE FREQUENCIES OF WIND DIRECTION AND WIND SPEED
FOR DIFFERENT STABILITY CLASSES®
(Page 1 0f 7)

Sequoyah Nuclear Plant Meteorological Facility*
Jan. 1,72-Dec. 31,75

Stability Class A
Delta T<-1.8 deg. C/100m

Wind Speed (mph)
06- 15 35 55 75 125 185
Cam 14 34 54 74 124 184 244 >245 Tota

N 0.01 001 001 003 004 004 00 0.0 00 013
NNE 0.0 0.0 004 019 020 016 001 00 00 060
NE 0.0 00 008 020 015 013 00 0.0 00 056
ENE 0.0 0.0 003 003 001 00 0.0 0.0 00 007
E 0.0 0.0 001 00 0.0 0.0 0.0 0.0 00 001
ESE 0.0 0.0 001 001 00 0.0 001 00 00 003
SE 0.0 cn 001 002 00 0.0 00 0.0 00 003
SSE 0.0 0.0 001 003 002 002 001 00 0Cc 0.09
] 0.0 0.0 601 004 006 005 001 00 00 017
SSW 0.0 0.0 001 008 018 016 001 00 00 045
sSW 0.0 0.0 004 012 010 008 002 00 00 037
WSW 0.0 0.0 002 003 003 002 002 00 00 012
w 0.0 00 001 00 001 002 00 0.0 00 004
WNW 0.0 0.0 0.0 0.0 0.0 001 001 00 00 002
NW 0.0 0.0 001 001 001 005 001 00 00 008
NNW 0.0 0.0 001 00 002 008 €01 00 00 012
Sub-

total 0.01 001 031 080 083 08 012 00 00 280

958 stability .. s A occurrences out of total 32723 valid temperature difference readings.

934 valid wind direction/wind speed readings out of total 958 stability class A occurrences.

All columns and calm total 100 percent of net valid readings

* Meteorological Facility located 0.74 miles SW of Sequoyah Nuclear Plant.
Temperature Instruments 33 and 150 feet above ground.
Wind instruments 33 feet above ground.
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NNE
NE

ENE
ESE
SSE

SSW

Calm
0.0
0.0
0.01
0.0
0.0
0.0
0.0
00
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

SUBTOTAL 0.01

(Page 2 of 7)

Sequoyah Nuclear Plant Meteorological Facility*

0.6-
14
00
0.0
0.0
0.0
0.0
00
00
00
0.0
00
00
0.0
00
0.0
0.0
0.0
00

1.5
34

0.01
0.05
0.08
0.03
0r2
00

oM
0.1
003
0.04
0.03
0.01
0.0

00

00

0.01

Jan 1,72-Dec. 31,75

12.5-
184
00
0.01
0.0
0.0
0.0
00
0.0
00
0.01
0.03
0.02
0.01
0.0
00
00
0.01

Stability Class B
.1.0 < delta T<-1.7 deg. C/100m

Wind Speed (mph)

35 55 15
54 74 124
001 002 003
023 020 018
029 008 006
003 001 00

001 00 00

001 00 0.0

002 00 0.01
003 00 0.02
003 007 004
008 020 o027
011 014 0.°
001 003 002
00 001 001
001 001 003
00 001 005
002 002 006
090 081 081

033

0.08

18.5-
244
0.0
0.0
00
00
0.0
00
0.0
0.0
0.0
0.0
0.0
0.01
00
0.0
0.0
00
0.01
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>24.5
0.0
00
0.0
0.0
00
0.0
0.0
00
0.0
0.0
0.0
00
0.0
0.0
0.0
0.0
0.0

NTAGE FREQUENCIES OF WIND DIRECTION AND WIND SPEED
FOR DIFFERENT STABILITY CLASSES®

Total
0.07
0.67
0.52
0.07
0.03
0.01
0.04
0.06
0.18
0.56
0.40
0.0¢
0.02
0.05
0.06
012
295

969 stability class B occurrences out of total 32723 valid temperature difference readings.

953 valid wind direction/wind speed readings out of total 969 stability class B occurrences.

All columns and calm tota! 100 percent of net valid readings.

*Meteorological facility located 0.74 miles SW of Sequoyah Nuclear Plant.
Temperature instruments 33 and 150 feet above ground.
Wind instruments 33 feet above ground.
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Table 7.2 JOINT PERCENTAGE FREQUENCIES OF WIND DIRECTION AND WIND SPEED
FOR DIFFERENT STABILITY CLASSES"

(Page 30f7)

Sequoyah Nuclear Plant Meteorological Facility*
Jan. 1,72-Dec. 31,75

Stability Class C
.1.7 < delta T<-1.5 deg. C/100m

Wind Speed (mph)
06- 15 35 55 75 125 185
Cam 14 34 54 74 124 184 244 >245 Total

N 00 0.0 001 002 002 002 00 0.0 00 007
NNE 00 00 005 012 011 011 00 00 00 039
NE 00 00 005 014 005 003 00 0.0 00 027
ENE 0.0 0.0 003 002 00 0.0 0.0 0.0 00 005
E 0.0 0.0 001 001 00 00 0.0 0.0 00 002
ESE 00 00 001 001 00 0.0 0.0 0.0 00 002
SE 0.0 00 001 001 00 00 0.0 0.0 00 002
SSE 00 00 001 002 00 002 00 00 00 005
s 00 00 003 004 006 005 00 0.0 00 018
SSW 0.0 00 001 011 014 013 002 00 00 04
sSw 00 0.0 003 008 012 007 001t 00 00 o
WSW 0.0 00 001 002 003 002 00 001 00 008
w 0.0 00 00 001 00 001 001 00 00 003
WNW 0.0 0.0 0.0 001 001 001 00 0.0 00 003
NW 00 0.0 00 0.0 002 003 001 00 00 006
NNW 0.0 00 00 002 002 005 00 0.0 00 008

SUBTOTAL 00 0.0 026 064 058 055 005 00 00 208

684 stability class C occurrences out of total 32723 valid temperature difference readings.

672 valid wind direction/wind speed readings out of total 684 stability class C occurrences.

All columns and calm total 100 percent of net valid readings.

“Meteorological facility located 0.74 miles SW of Sequoyah Nuclear Plant.
Temperature instruments 33 and 150 feet above ground.
Wind instruments 33 feet above ground.



SQN ODCM
Revision 37
Page 129 of 163

Table 7.2 JOINT PERCENTAGE FREQUENCIES OF WIND DIRECTION AND WIND SPEED
FOR DIFFERENT STABILITY CLASSES®

(Page 4 0of 7)

Sequoyah Nuclear Plant Meteorological Facility*
Jan. 1,72-Dec. 31,75

Stability Class D
-1.5 < delta T<-0.5 deg. C/100m

Wind Speed (mph)
06 15 35 55 15 125 185
Cam 14 34 54 74 124 184 244 >205 Total

N 0003 001 024 022 016 017 00 0.0 00 080
NNE 0017 006 073 103 084 078 007 00 00 3M
NE 0006 002 076 088 042 042 005 00 00 255
ENE 0003 001 021 011 003 00 0.0 0.0 00 036
E 0003 001 012 003 002 001 00 00 00 01¢
ESE 0003 001 006 002 00 00 0.0 0.0 00 0.08
SE 0.0 00 012 008 00 0.0 0.0 00 00 020
SSE 00 0.0 045 015 005 006 001 001 00 043
S 0003 001 031 053 038 025 002 00 00 150
SSW 0003 001 044 125 085 070 007 00 00 342
sSW 0003 001 047 117 103 052 003 001 00 3.24
WSEW 00 0.0 022 034 018 021 007 001 00 103
w 0003 001 006 008 010 018 002 001 00 0.47
WNW 0003 001 006 005 011 018 001 00 00 042
NW 0.0 00 008 008 022 031 003 00 00 072
NAW 0003 001 015 014 025 036 002 00 00 083

SUBTOTAL 005 018 418 616 474 416 040 004 00 1886

6567 stability class D occurrences out of total 32723 valid temperature difference readings.

6345 valid wind direction/wind speed readings out of totai 6567 stability class D occurrences.

All columns and c7m total 100 percent of net valid readings.

*Meteorologic. facility located 0.74 miles SW of Sequoyah Nuclear Plant.
Temperature instruments 33 and 150 feet above ground.
Wind instruments 33 feet above ground.
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Table 7.2 JOINT PERCENTAGE FREQUENCIES OF WIND DIRECTION AND WIND SPEED
FOR DIFFERENT STABILITY CLASSES®
(Page 50f 7)

Sequoyah Nuclear Plant Meteorological Facility*
Jan.1,72-Dec. 31,75

Stability Class E
0.5 < delta T< 1.5 deg. C/100m

Wind Speed (mph)
06- 15 35 55 75 1256 18.5-
Cam 14 34 54 74 124 184 244 >245 Toal

N 0017 023 126 08 039 027 00 0.0 0.0 298
NNE 0023 031 283 246 107 082 003 0.0 0.0 762
NE 0011 015 103 071 031 018 001 0.0 00 2.3¢
ENE 0006 012 048 016 004 00 0.0 00 0.0 0.80
€ 0010 014 024 005 001t 001 00 0.0 0.0 0.45
ESE 0007 009 011 001 001 001 001 0.0 00 0.24
SE 0007 010 037 006 001 001 00 00 0.0 0.55
SSE 0008 011 058 024 013 023 004 002 00 1.35
S 0013 017 133 149 0€1 105 008 00 0.0 5.03
SSW 00C7 030 167 232 167 145 011 00 00 7.32
sSwW 0013 017 159 207 130 08 00 00 0.0 6.22
WSW 0010 013 087 055 035 040 006 00 0.0 2.36
w 0007 010 042 028 021 022 003 00 0.0 1.26
WNW 0010 014 037 022 019 027 002 00 0.0 1.21
NW 0007 010 050 037 043 038 002 00 0.0 1.80
NNW 0011 015 080 068 057 040 001 00 00 261

SUBTOTAL 017 231 1445 1250 760 679 052 002 00 4419

14624 stability class E occurrences out of total 32723 valid temperature difference readings.

14146 valid wind direction/wind speed readings out of total 14624 stability class E occurrences,

All columns and calm total 100 percent of net valid readings.

*Meteorological facility located 0.74 miles SW of Sequoyah Nuclear Plant.
Temperature instruments 33 and 150 feet above ground
Wind instruments 33 feet above ground.
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Tabie 7.2 JOINT PERCENTAGE FREQUENCIES OF WIND DIRECTION AND WIND SPEED
FOR DIFFERENT STABILITY CLASSES®
(Page 6 of 7)

Sequoyah Nuclear Plant Meteorological Facility*
Jan. 1,72-Dec. 31,75

Stability Class F
1.5 < delta T< 4.0 deg. C/100m

Wind Speed (mph)
06- 15 35 55 15 12.5- 18.5-
Caim 14 34 54 7.4 124 184 244 >245 Total

N 0011 021 137 044 004 00 00 00 0.0 2.06
NNE 0018 035 2361 084 005 00 00 00 00 485
NE 0011 021 115 028 001 00 00 00 00 1.65
ENE 0008 016 039 003 00 0.0 00 00 00 0.58
E 0010 020 022 00 00 0.0 00 00 00 042
ESE 0007 013 018 002 00 0.0 0.0 0.0 0.0 0.33
SE 0.007 014 023 002 00 0.0 0.0 00 0.0 0.39
SSE 0008 015 037 007 003 001 00 00 00 063
S 0008 017 077 030 010 006 00 0.0 0.0 1.40
SSW 0006 012 113 071 026 011 0O 00 0.0 233
swW 0005 010 069 08 027 013 00 00 0.0 235
WSW 0005 009 046 019 004 001 00 0.0 00 0.79
w 0004 007 020 007 001 0D 00 0.0 0.0 0.35
WNW 0005 010 024 007 001 00 0.0 00 00 042
NW 0003 005 020 015 005 001 00 00 0.0 0.55
NNW 0005 000 052 034 005 001 00 00 0.0 1.01

SUBTOTAL 012 234 1212 439 082 034 00 0.0 00 2011

6542 stability class F occurrences out of total 32722 valid temperature difference readings.

6461 valid wind direction/wind speed readings out of total 6542 stability class F occurrences.

All columns and calm total 100 percent of net valid readings.

*Meteorological facility iocated 0.74 miles SW of Sequoyah Nuciear Plant.
Temperature instruments 33 and 150 feet above ground.
Wind instruments 33 feet above grounc.
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Table 7.2 JOINT PERCENTAGE FREQUENCIES OF WIND DIRECTION AND WIND SPEED
FOR DIFFERENT STABILITY CLASSES®
(Page 7 of 7)

Sequoyah Nuclear Plant Meteorological Facility*
Jan.1,72-Dec. 31,75

Stability Class G
Delta T > 4.0 deg. C/100m

Wind Speed (mph)
06 15 35 55 75 125 185
Cam 14 34 54 74 124 184 244 >245 Total

N 0003 006 033 009 00 00 00 0.0 0.0 048
NNE 0005 010 103 020 00 0.0 00 0.0 0.0 1.33
NE 0005 0080 074 012 00 00 0.0 0.0 0.0 0.85
ENE 0007 013 042 002 00 0.0 0.0 00 0.0 0.57
E 0007 014 018 001 00 0.0 0.0 0.0 0.0 0.33
ESE 0006 011 008 001 00 0.0 00 0.0 0.0 0.20
SE 0005 0C® 008 00 00 0.0 0.0 00 0.0 0.17
SSE o008 016 021 00 001 00 0.0 0.0 00 0.37
S 0006 011 038 004 002 00 0.0 00 0.0 0.55
SSW 0003 006 048 032 006 001 00 00 0.0 0.89
sSwW 0002 003 044 042 00 0.0 00 0.0 00 085
WSW 0001 001 011 007 00 0.0 00 0.0 0.0 0.19
W 0002 003 008 002 00 00 0.0 0.0 00 0.13
WNW 0001 001 003 001 09 001 00 00 00 0.06
NW 0001 002 006 0C3 00 0.0 00 00 00 0.1
NNW 000t 002 008 003 00 0.0 0.0 0.0 00 0.13

SUBTOTAL 0.06 117 474 139 008 02 0.0 0.0 0.0 7.41
2379 stability class G occurrences out of total 32723 valid temperature difference readings.

2378 valid wind direction/wind speed readings out of total 2379 stability class G occurrences.

All columns and calm total 100 percent of net valid readings.

*Meteorological facility located 0.74 Miles SW of Sequoyah Nuclear Plant.
Temperature instruments 33 and 150 feet above ground.
Wind instruments 33 feet above ground.



Kr-83m
Kr-85m
Kr-85
Kr-87
Kr-88
Kr-8¢
Kr-80
Xe-131m
Xe-133m
Xe-133
Xe-135m
Xe-135
Xe-137
Xe-138

Ar-41

Reference:
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Table 7.3 DOSE FACTORS FOR SUBMERSION IN NOBLE GASES

Submersion dose
mrem/y per uCi/m?

DF g si
7.56E-02 -
1.17E+03 1.46E+03
1.61E+01 1.34E+03
5.82E+03 9.73E+03
1.47E+04 2.37E+03
1.86E+04 1.01E+04
1.56E+04 7.29E+03
9.15E+01 4 76E+02
2.51E+02 8.84E+02
2.94E+02 3.06E+02
3.12E+03 7.11E+02
1.81E+03 1.86E+03
1.42E+03 1.22E+04
8.83E+03 4 13E+03
8.B4E+03 2.88E+03

Regulatory Guide 1.108, Table B-1.

Air dose
mrad/y per uCi/m?

DF,, DFy,
1.83E+01 2.8BE+02
1.23E+03 1.87E+03
1.72E+01 1.95E+03
6.17E+03 1.03E+04
1.52E+04 2.93E+03
1.73E+04 1.06E+04
1.62E+04 7.83E+03
1.56E+02 1.11E+03
3.27TE+02 1 48E+03
3.53E+02 1.05E+03
3.36E+03 7.39E+02
1.92E+03 2.46E+03
1.51E+03 1.27E+04
9.21E+03 4 75E+03
©.30E+03 3.28E+03
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Table 7.4 SECTOR ELEMENTS CONSIDERED FOR POPULATION DOSES

Range of Midpoint of
Sector Element Sector Element

Unrestricted Area boundary - 1 mile 0.8 mile

1-2 miles 1.5 miles
2-3 miles 2.5 miles
3 -4 miles 3.5 miles
4 -5 miles 4.5 miles
5 - 10 miles 7.5 miles
10 - 20 miles 15 miles
20 - 30 miles 25 miles
30 - 40 miles 35 miles

40 - 50 miles 45 miles



NNE
ENE

ESE
SE
SSE

SSW
SW
WSW

WNW
NW
NNW

22238cococococococool

Table 7.5 POPULATION WITHIN EACH SECTOR ELEMENT

1.5

41
30
0
1
70
118
179
125
67

10

180
20

263

25

213
123
67
24
1
113
322
370
143
140
306
642
233
365
292
80

Sector Midpoint (miles)
as 45 7.5 15
129 66 1784 5453
182 62 600 0628
67 94 581 2884
222 300 773 4707
191 137 918 7440
194 137 1848 46521
168 205 1507 6005
750 601 2347 13242
220 81 3930 28008
400 170 8927 96966
634 154 9787 94225
1124 1669 19089 28405
657 657 5225 1580
508 508 2622 BS540
560 336 2696 1410
75 213 1610 471

25

3470
4810
6008
5747
6808
5044
5461
8506
26690
55507
23455
4106
6350
4920
1750
3130

35

2610
8250
7047
20477
5072
1896
15641
34279
19642
21348
11641
15081
5699
6609
1217
2835
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45

11145
10625
18080
18679
4128
3624
3417
1648
11622
11978
11109
9548
7707
2450
15856
5718



H-3
C-14
Na-24
P-32
Cr-81
Mn-54
Mn-56
Fe-55
Fe-58
Co-57
Co-58
Co-60
Ni-83
Ni-85
Cu-64
Zn-65
Zn-68
Zn-69m
Br-82
Br-83
Br-84
Br-85
Rb-86
Rb-88
Rb-86
Sr-88
Sr-90
Sr-91
Sr-92
Y-80
Y-81m
Y-91
Y-82
Y-83
2r-85
Zr-87
Nb-85
Nb-87
Mo-88
Te-09m
Te-101
Ru-103
Ru-105
Ru-106

bone
1.58E-07
2.27E-08
1.28E-06
1.85E-04
0.00E+00
0.00E+00
0.00E+00
3.07E-06
1.47E-06
0.00E+00
0.00E+00
0.00E+00
5 .40E-05
1.92E-10
0.00E+00
4 05E-06
4 23E-12
1.02E-09
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.005+00
0.00E+00
3 BOE-05
1.24E-02
7.74E-09
8. 43E-10
261E-07
3.26E-11
5.78E-05
1.29E-00
1.18E-08
1.34E-05
1.21E-08
1.76E-06
2.78E-11
0.00E+00
1.20E-13
5.22E-15
1.91E-07
9.88E-11
8 64E-06

Ag-110m 1.35E-08

SQN ODCM
Revision 37

Page 136 of 163

Table 7.6 INHALATION DOSE FACTORS
(mrem/pCi inhaled)

liver
1.58E-07
4 26E-07
1.28E-06
9.64E-06
0.0CE+00
4 95E-06
1.55E-10
2.12E-06
3 47E-06
8.65E-08
1.98E-C7
1.44E-06
3.93E-06
2.62E-11
1.83E-10
1.20E-05
8.14E-12
2 45E-09
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.68E-05
4 B4E-08
3.20E-08
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
4.30E-06
2 45E-09
9.77E-07
7.03E-12
1.51E-08
3.64E-13
7.52E-15
0.00E+00
0.00E+00
0.00E+00
1.25E-06

(Page 1 of 8)

t body
1.58E-07
4.26E-07
1.28E-06
6.26E-06
1.25E-08
7.87E-07
2.29E-11
4 93E-07
1.32E-06
8 39E-08
2.50E-07
1.85E-06
1.81E-06
1.14E-11
7.69E-11
5.82E-06
5 65E-13
2.24E-10
1.69E-06
3.01E-08
3.91E-08
1.60E-09
7.37E-06
2.41E-08
2.12E-08
1.09E-06
7.62E-04
3.13E-10
3 64E-11
7.01E-09
1.27E-12
1.55E-08
3.77E-11
3.26E-10
2.91E-06
1.13E-09
5.26E-07
2.56E-12
2.87E-09
4 63E-12
7.38E-14
8.23E-08
3.89E-11
1.09E-06
7.43E-07

ADULT
thyroid

1.58E-07
4 26E-07
1.28E-06
0.00E+00
7.44E-09
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

kidney

lung

gi-lli

1.58E-07 1.58E-07 1.58E-07

4.26E-07
1.28E-06
0.00E+0C
2.85E-08
1.23E-06
1.63E-10
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
§.78E-10
8.62E-06
5.27E-12
1.48E-09
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
6.77€-06
3.71E-08
8.67E-07
8.18E-12
3.64E-08
5.52E-12
1.35E-13
7.28E-07
1.27E-10
1.67E-05
2 46E-06

4 26E-07
1.28E-06
0.00E+00
1.80E-06
1.75E-04
1.18E-06
9.01E-06
1.27E-04
4 62E-05
1.16E-04
7.46E-04
2.23E-05
7.00E-07
8 48E-07
1.08E-04
1.15E-07
2.38E-06
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.75E-04
1.20E-03
4 56E-06
2.06E-06
2.12E-05
2.40E-07
2.13E-04
1.96E-06
6.06E-06
2.21E-04
9.84E-06
6.31E-05
3.00E-07
1.14E-05
9.55E-08
4 99E-08
6.31E-05
1.37E-06
1.17E-03
5.79E-04

4 .26E-07
1.28E-06
1.08E-05
4 15E-07
9.67E-06
2.53E-06
7.54E-07
2.35E-05
3.93E-06
1.33E-05
3.56E-05
1.67E-06
1.54E-06
6 12E-06
6 68E-06
2.04E-09
1.71E-05
1.30E-06
2.90E-08
2.05E-13
0.00E+00
2.08E-06
4 18E-19
1.16E-21
4 .37E-05
9.02E-05
2.39E-05
5.38E-06
6.32E-05
1.66E-10
4 B1E-05
9.19E-06
5.27E-05
1.88E-05
6.54E-05
1.30E-05
3.02E-08
3.10E-05
§.20E-07
1.36E-21
1.38E-05
6.02E-06
1.14E-04
3.78E-05
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Table 7.6 INHALATION DOSE FACTORS
(mrem/pCi inhaled)
(Page 2 of 8)
ADULT
bone liver { body thyroid kidney lung gi-lli
Sb-124 3.90E-08 7.36E-08 1.55E-06 0 44E-09 0.00E+00 3.10E-04 5.08E-05
§b-125 G6.67E-08 7.44£-08 1.58E-06 6 75E-08 0.00E+00 2.1BE-04 1.26E-05
Sn-125 1.18E-06 3.12E-08 7.03E-08 2 50E-08 0 O00E+00 7.37E-05 6.81E-05
Te-125m 4.27E-07 1.08E-07 584E-08 1.31E-07 1.55E-06 3.92E-05 8 83E-06
Te-127m 1.58E-08 7.21E-07 1.962-07 4 11E-07 5.72:-06 1.20E-04 1.87E-05
Te-127 1.75E-10 8.03E-11 3.87E-11 132E-10 6.37E-10 8.14E-07 7.17E-06
Te-120m 1.22E-08 5.B84E-07 1.88E-07 4.30E-07 4.57E-06 1.45E-04 479E-05
Te-120 ©.22E-12 299E-12 1.55E-12 487E-12 234E-11 242E-07 1.96E-08
Te-131m B.74E-00 545E-08 3.63E-09 6 88E-09 3.86E-08 1.82E-05 6.95E-05
Te-131 1.39E-12 7.44E-13 4 49E-13 1.17E-12 5 46E-12 1.74E-07 2.30E-09
Te-132 3.25E-08 269E-08 202E-08 237E-08 1.82E-07 3.60E-05 6.37E-05
1-130 § 72E-07 1.68E-06 6.60E-07 142E-04 261E-06 0.00E+00 961E-07
-131 3 15E.08 4 47E-06 2.56E-06 1.49E-03 7.66E-06 0.00E+00 7.85E-07
-132 1.45E-07 4.07E-07 1.45E-07 1.43E-05 6 48E-07 0.00E+00 5.08E-08
1-133 1.08E-06 1.85E-086 565E-07 260E-04 3.22E-06 0.00E+00 1.11E-06
1-134 8.056-08 216E-07 7.68E-08 3.73E-06 3 44E-07 0.00E+00 1.26E-10
1-135 3.356-07 B8.73E-07 3.21E-07 560E-05 1.30E-06 0.00E+00 6.56E-07
Cs-134 4 B6E-05 1.06E-04 910E-05 0.00E+00 3.50E-05 1.22E-05 1.30E-06
Cs-136 4.88E-06 1.83E-05 1.38E-05 0.00E+00 1.07E-05 1.50E-06 146E-06
Cs-137 5.08E-05 7.76E-05 5.35E-05 0.00E+00 2.78E-05 ©40E-06 1.05E-06
Cs-138  4.14E-08 7.76E-08 4.05E-08 0.00E+00 6.00E-08 6.07E-08 233E-13
Ba-130 1.17E-10 B.32E-14 342E-12 0.00E+00 7.78E-14 4 70E-07 1.12E-07
Ba-140 4.88E-06 6.13E-09 3.21E-07 0.00E+00 2.09E-09 1.59E-04 273E-05
Ba-141 1.256-11 9.41E-15 4.20E-13 0.00E+00 8.75E-15 2.42E-07 1.45E-17
Ba-142 3.20E-12 3.38E-15 207E-13 0.00E+00 2.86E-15 1.48E-07 1.96E-26
La-140  4.30E-08 217E-08 573E-09 0.00E+00 0.00E+00 1.70E-05 573E-05
La-142 8.54E-11 3.88E-11 9.65E-12 0.00E+00 0.00E+00 7.81E-07 264E-07
Ce-141 249E-06 169E-06 1.91E-07 0.00E+D0 7.83E-07 4.52E-05 1.50E-05
Ce-143 2.33E-08 1.72E-08 1.81E-09 0.00E+00 7.60E-09 ©.97E-08 283E-05
Ce-144 4.20E-04 1.79E-04 2.30E-05 0.00E+00 1.06E-04 ©.72E-04 1.02E-04
Pr-143 117E-06 4.69E-07 580E-08 0.00E+00 2.70E-07 351E-05 2.50E-05
Pr-144 3.76E-12 1.56E-12 1.91E-13 000E+00 881E-13 1.27E-07 2.69E-18
Nd-147 6.59E-07 7.62E-07 4.56E-08 0.00E+00 4 45E-07 2.76E-05 2.16E-05
W-187 1.06E-00 8.85E-10 3.10E-10 0.00E+00 0.00E+00 3.63E-06 1.94E-05
Np-23¢ 287E-08 282E-09 155E-00 0.00E+00 8.75E-09 4.70E-06 149E-05

NOTE: The tritium dose factor for bone is assumed to be equal 10 the total body dose factor.

Reference:
Regulatory Guide 1.108, Table =-7.
Dose Factors for Co-57, Zn-68m, Br-82, Nb-87, n-125, Sb-124 and Sb-125 are from NUREG-
) i € i sctors for @ One Year Chronic Intake, November




H-3
C-14
Na-24
P-32
Cr-51
Mn-54
Mn-56
Fe-55
Fe-50
Co-57
Co-58
Co-60
Ni-83
Ni-65
Cu-64
Zn-65
Zn-69
Zn-68m
Br-82
Br-83
Br-84
Br-85
Rb-86
Rb-88
Rb-88
Sr-89
Sr-80
Sr-01
Sr-82
Y-80
Y-81m
Y-81
Y-82
Y-93
2r-85
2r-97
Nb-95
Nb-87
Mo-98
Te-09m
Te-101
Ru-103
Ru-105
Ru-106

bone
1.56E-07
3.25E-06
1.72E-06
2.36E-04
0.00E+00
0.00E+00
0.00E+00
4 18E-06
1.98E-06
0.00E+00
0.00E+00
0.00E+00
7.25E-05
2.73E-10
0.00E+00
4 B2E-06
6.04E-12
1.44E-09
0.COE+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
5.43E-05
1.35€-02
1.10E-08
1.19E-09
3.73E-07
4 63E-11
8.26E-05
1.84E-09
1.89E-08
1.82E-05
1.72E-08
2.32E-06
3.92E-11
0.00E+00
1.73E-13
7 40E-15
2.63E-07
1.40E-10
1.23E-05

Ag-110m 1.73E-06
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‘Table 7.6 INHALATION DOSE FACTORS
(mrem/pCi inheled)

liver
1.505-07
6.0. 07
1.72E-06
1.37E-uS
0.00E+00
6.39E-06
2.12E-10
2.98E-06
4 62E-08
1.18E-07
2.59E-07
1.80E-06
5 43E-06
3.66E-11
2.54E-10
1.67E-05
1.15E-11
3.39E-09
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2. 38E-05
6.82E-08
4 40E-08
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
5.73E-06
3 40E-08
1.29E-06
9.72E-12
2.11E-08
4 B3E-13
1.05E-14
0.00E+00
0.00E+00
0.00E+00
1 64E-0€

t body

1.59E-07
6.08E-07
1.72E-06
8.95E-06
1.69E-08
1.05E-06
3.15E-11
6.93E-07
1.79E-06
1.15E-07
347E-07
2 4BE-06
2 47E-06
1.59E-11
1.08E-10
7.80E-06
8.07g-13
3.11E-10
2.28E-06
4 30E-08
541E-08
2.29E-09
1.05E-05
3 40E-08
2.91E-08
1.56E-06
8.35E-04
4 39E-10
5.08E-11
1.00E-08
1.77€-12
2.21E-06
5.36E-11
4 65E-10
3.94E-06
1.57E-08
7.08E-07
3.55E-12
4 03E-09
6.24E-12
1.03E-13
7.70E-07
5.42E-11
1.55E-06
9.99E-07

(Page 3 of B)
TEEN

thyroid

1.59E-07
6.00E-07
1.72E-06
0.00E+00
9.37E-09
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

kidney
1.59E-07
6.09E-07
1.72E-08
0.00E+0Q0
3.B4E-09
1.59E-06
2.24E-10
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
8.01E-10
1.08E-05
7.53E-12
2.06E-09
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+0C
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
8.42E-06
5.15E-09
1.25E-06
1.14E-11
5.14E-08
7.20E-12
1.90E-13
9.20E-07
1.76E-10
2.38E-05
3.13E-06

lung

1.59E-07
6.09E-07
1.72E-06
0.00E+00
2.62E-06
2 48E-04
1.90E-06
1.55E-05
1.91E-04
7.33E-05
1.68E-04
1.09E-03
2 B4E-05
1.17E-06
1.39E-06
1.55E-04
1.98E-07
3 92E-06
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
3.02E-04
2.08E-03
7.59E-06
3 43E-06
3 66E-05
4.00E-07
3.67E-04
3.35E-06
1.04E-05
3.36E-04
1.62E-05
9.39E-05
4 91E-07
1.92E-05
1.44E-07
8 34E-08
9.79E-05
2.27E-06
2.01E-03
8 44E-04

gi-lli
1.58E-07
6.09E-07
1.72E-06
1.16E-05
3.75€-07
8.35€-06
7.18E-06
7.99E-07
2.23E-05
3.93E-06
1.19E-05
3.24E-05
1.77E-06
4 59E-06
7.68E-06
5.83E-06
3.56E-08
2.14E-05
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.21E-06
3.65E-15
4 22E-17
4 64E-05
8 56E-05
3.24E-05
1.49E-05
6.99E-05
3.77E-09
5 11E-05
2.06E-05
7.24E-05
1.86E-05
7.88E-05
1.21E-05
2.71E-07
3.36E-05
7.66E-07
1.09E-16
1.36E-05
1.13E-05
1.20E-04
3 41E-05
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Table 7.6 INHALATION DOSE FACTORS
(mrem/pCi inhaled)
(Page 4 of 8)
TEEN
bone liver t body thyroid kidney lung gi-li

§b-124 538E-06 ©02E-08 210E-06 1.22E-08 0.00E+00 4.B1E-04 4 98E-05
Sb-125 ©.23E-06 1.01E-07 215E-06 8.80E-09 0.00E+00 3 42E-04 1.24E-05
Sn-125 166E-06 4.42E-08 ©.99E-08 3 45E-08 0.00E+00 1.26E-04 7.28E-05
Te-125m 6.10E-07 2.80E-07 8.34E-08 1 75E-07 0.00E+00 6.70E-05 ©.38E-06
Te-127m 2.25E-06 1.02E-06 273E-07 5 4BE-07 8.17E-06 207E-04 1.99E-05
Te-127 251E-10 1.14E-10 5.52E-11 1.77€-10 9.10E-10 1.40E-06 1.01E-05
Te-120m 1.74E-06 8.23E-07 2.81E-07 5 72E-07 649E-06 247E-04 5.06E-05
Te-120 8.87E-12 4.22E-12 220E-12 648E-12 3.32E-11 4.12E-07 2.02E-07
Te-131m 1.23E-08 7.51E-09 503E-09 ©.06E-09 549E-08 297E-05 7.76E-05
Te-131  1.97E-12 1.04E-12 6.30E-13 1.55E-12 7.72E-12 2.92E-07 1.89E-09
Te-132 4.50E-08 3.63E-08 274E-08 3.07E-08 2 44E-07 561E-05 5.79E-05
1-130 7 80E-07 2.24E-06 B8.96E-07 186E-04 3.44E-06 0.00E+00 1.14E-06
-131 4 43E-086 614E-06 3.30E-06 1.83E-03 1.05E-05 0.00E+0C 8.11E-07
I-132 1.99E-07 547E-07 1.97E-07 189E-05 865E-07 0.00E+00 1.59E-07
1-133 1.52E-06 2.56E-06 7.78E-07 365E-04 449E-06 0.00E+00 1.20E-06
I-134 111E-07 290E-07 1.05E-07 494E-06 4.58E-07 0.00E+00 2.55E-09
1-135 462E-07 1.18E-06 4.36E-07 7.76E-05 1.86E-06 0.00E+00 8.69E-07
Cs-134 6.28E-05 141E-04 686E-05 0.00E+00 4 69E-05 1.83E-05 1.22E-06
Cs136 H5.44E-08 242E-05 171E-05 0.00E+00 1 38E-05 2.22E-06 1.36E-06
Cs-137 B.38E-05 106E-04 3.89E-05 0.00E+00 3.80E-05 1.51E-05 1.06E-06
Cs-138  582E-08 1.07E-07 5.58E-08 0.00E+00 8.28E-08 ©.84E-09 3.3BE-11
Ba-130 167E-10 1.18E-13 487E-12 0.00E+00 1.11E-13 B8.08E-07 8.06E-07
Ba-140 6.84E-08 B8.38E-09 440E-07 0.00E+00 2.85E-00 254E-04 2.86E-05
Ba-141  1.78E-11 1.32E-14 593E-13 0.00E+00 1.23E-14 4 11E-07 ©.33E-14
Ba-142 462E-12 4 63E-15 284E-13 0.00E+00 3.92E-15 2.39E-07 5.099E-20
La-140 5.99E-08 295E-08 7.82E-00 0.00E+00 0.00E+00 268E-05 6.08E-05
La-142 1.20E-10 §31E-11 1.32E-11 0.00E+00 0.00E+00 1.27E-06 1.50E-06
Ce-141 3.55E-06 2.37E-06 271E-07 0.00E+00 1.11E-06 7.67E-05 1.58E-05
Ce-143 3.32E-08 242E-08 2.70E-08 0.00E+00 1.08E-08 163E-05 3.19E-05
Ce-144 6.11E-04 253E-04 3.28E-05 0.00E+00 1 51E-04 167E-03 1.08E-04
Pr-143 167E-06 664E-C7 B8.28E-08 0.00E+00 3.86E-07 6.04E-05 267E-05
Pr144  537E-12 2.20E-12 272E-13 0.00E+00 1.26E-12 2.19E-07 2.94E-14
Nd-147  ©.83E-07 1.07E-06 R 41E-08 0.00E+00 6.28E-07 4.65E-05 2.28E-05
W-187 1.50E-00 1.22E-09 4.29E-10 0.00E+00 0.00E+00 592E-06 2.21E-05
Np-238 4.23E-08 399E-09 221 E-09 000E+00 1.25E-08 8.11E-06 1.65E-05

NOTE: The tritium dose factor for bone is assumed to be equal to the total body dose factor.

Reference:

Regulatory Guide 1.109, Table E-8.

Dose Facton for Co-57 Zn-60m, Br-82, Nb-97, Sn-125, Sb-124 and Sb-125 are from NUREG-
0172 Ag ) e Commitment Factors for @ p ake, November

1977, TlNe 8




H-3
C-14
Na-24
P-32
Cr-51
Mn-54
Mn-56
Fe-55
Fe-59
Co-57
Co-58
Co-60
Ni-63
Ni-65
Cu-64
Zn-65
Zn-69
Zn-69m
Br-82
Br-83
Br-84
Br-85
Rb-86
Rb-88
Rb-89
Sr-88
Sr-80
Sr-91
Sr-92
-0
Y-91m
Y-4.
Y-82
Y-83
2r-95
Zr-87
Nb-85
Nb-87
Mo-99
Te-88m
Te-101
Ru-103
Ru-105
Ru-106

bone
3.04E-07
©.70E-08
4.35E-06
7.04E-04
0.00E+00
0.00E+00
0.00E+00
1.28E-05
5.50E-06
0.00E+00
0.00E+00
0.00E+00
2.22E-04
8.08E-10
0.00E+00
1.15E-05
1.81E-11
4.26E-09
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.62E-04
2.73E-02
3.28E-08
3.54E-09
1.11E-06
1.37€-10
247E-04
5.50E-09
5.04E-08
5.13E-05
5.07E-08
6.35E-06
1.16E-10
0.00E+00
4 B1E-13
2.19E-14
7.55€-07
4 13E-10
3.68E-05

Ag-110m 4 56E-06
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Table 7.6 INHALATION DOSE FACTORS
(mrem/pCi inhaled)

liver
3.04E-07
1.82E-06
4 35E-06
3.09E-05
0.00E+00
1.16E-05
4 48E-10
6.B0E-06
9.04E-06
2.44E-07
4 79E-07
3.55E-06
1.25E-05
7.98E-11
5.39E-10
3.06E-05
261E-11
7.28E-09
0.00E+00
0.00E+00
0.00E+D0
0.00E+00
5.36E-05
1.52E-07
©.33E-08
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.13E-05
7.34E-08
2 4BE-08
2.08E-11
4 66E-08
9 41E-13
2.30E-14
0.00E+00
0.00E+00
0.00E+00
3.08E-06

(Page 5 of 8)

t body

3.04E-07
1.82E-06
4 .35E-06
2.67E-05
4 17E-08
2.5TE-06
8 43E-11
2.10E-06
4 51E-06
2.88E-07
8.55E-07
6.12E-06
7.56E-06
4 44E-11
2.90E-10
1.90E-05
241E-12
8.59E-10
5.66E-06
1.28E-07
1.48E-07
6.B4E-08
3.09€-05
9.90E-08
7.83E-08
4 B6E-06
1.74E-03
1.24E-09
1.42E-10
2.99E-08
4 98E-12
6 59E-06
1.57E-10
1.38E-09
1.0CE-05
4.32E-09
1.77E-06
9.74E-12
1.15E-08
1.56E-11
291E-13
2.90E-07
1.50E-10
4 5TE-06
2 47E-06

CHILD
thyroid
3.04E-07
1.82E-06
4 35E-06
0.00E+00
2.31E-08
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+0C
0.00E+00
0.00E+00
0.00E+00
0.0CE+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.007
0.00E+0u
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

kidney

lung

gi-li

3.04E-07 3.04E-07 3.04E-07
1.82E-06 1.82E-06 1.82E-06

4 35E-06
C.00E+00
6.57E-09
2.7T1E-06

4 .52E-10
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.63E-09
1.93E-05

1.58E-11

4 22E-09

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
9.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1 61E-D05
1.05E-08
2.33E-06
2.31E-11

1.06E-07
1.37E-11

3.92E-13
1.80E-06
3.63E-10
4 87E-05
5.74E-06

4 35E-06
0.00E+00
4 50E-06
4.26E-04
3.55E-06
3. 00E-05
3 43E-04
1.37E-04
2.99E-04
1.91E-03
7 43E-05
2.21E-C6
2.58E-06
2.69E-04
3.B4E-07
7.36E-06
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
5.83E-04
3.09E-03
1.44E-05
6.49E-06
7.07E-05
7.60E-07
7.10E-04
6.46E-06
2.01E-05
6.03E-04
3.06E-05
1 66E-04
9.23E-07
3.66E-05
2.57E-07
1.58E-07
1.79E-04
4 30E-06
3.87E-03
1.48E-03

4 .35E-06
1.14E-05
2.93E-07
6.18E-06
3.33E-05
7.75E-07
1.91E-05
3.58E-06
9.29E-06
2.60E-05
1.71E-06
2.27E-05
9.92E-06
4 41E-06
2.75E-06
2.71E-05
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.16E-06
4 66E-09
5.11E-10
4 52E-05
9.28E-05
4.70E-05
6.55E-05
7.24E-05
4 B4E-07
4 97E-05
6.46E-05
1.05E-04
1.65E-05
9 49E-05
1.00E-05
7.52E-06
3.42E-05
1.30E-06
4 41E-09
1.21E-05
2 69E-05
1.16E-04
2.T1E-05
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Table 7.6 INHALATION DOSE FACTORS
(mrem/pCi inhaled)
(Page 6 of 8)
CHILD
bone liver t body thyroid kidney lung gi-Hi
Sb-124 1.55E-05 200E-07 S$41E-06 3.41E-08 0.00E+00 8 76E-04 443E-05
Sb-125 256E-05 2.05E-07 5.50E-06 246E-08 0.00E+00 6.27E-04 1.09E-05
8n-125 4.G5E-08 ©.94E-08 205E-07 1.03E-07 0.00E+00 243E-04 7.17E-05
Te-125m 1.82E-08 6.20E-07 247E-07 §20E-07 0.00E+00 1.20E-04 9.13E-06
Te-127m 6.72E-06 2.31E-06 816E-07 1.64E-06 1.72E-05 4.00E-04 1.93E-05
Te-127 7.49E-10 2.57E-10 165E-10 5.30E-10 1.91E-00 2.71E-06 1.52E-05
Te-120m & 18E-08 1.85E-06 8.22E-07 1.71E-06 1.36E-05 4.76E-04 491E-05
Te-120 2.64E-11 045E-12 644E-12 1.93E-11 6.04E-11 7.93E-07 6.89E-06
Te-131m 3.63E-08 160E-08 1.37E-08 264E-08 1.08BE-07 5.56E-05 8.32E-05
Te-131 587E-12 2.28E-12 1.78E-12 4.59E-12 1.59E-11 5.55E-07 3.60E-07
Te-132  1.30E-07 7.36E-08 7.12E-08 8.58E-08 4 79E-07 1.02E-04 3.72E-05
-130 221E-06 4 43E-06 2.28E-06 499E-04 661E-06 0.00E+00 1.38E-06
1-131 1.30E-05 1.30E-05 7.37E-06 4.39E-03 213E-05 0.00E+00 7.68E-07
132 §72E-07 1.10E-06 5.07E-07 523E-05 169E-06 0.00E+00 8.65E-07
-133 4 48E-06 549E-06 208E-06 1.04E-03 ©.13E-06 0.00E+00 1.4BE-06
1-134 3.17E-07 5.84E-07 269E-07 1.37E-05 8.92E-07 0.00E+D0 2 58E-07
1-135 1.33E-06 2.36E-06 1.12E-06 214E-04 3.62E-06 0.00E+00 1.20E-06
Cs-134 1.76E-04 274E-04 607E-05 0.00E+00 8.93E-05 3.27E-05 1.04E-06
Cs-136 1.76E-05 4.62E-05 3.14E-05 0.00E+00 2.58E-05 3.93E-06 1.13E-06
Cs-137 2.45E-04 2.23E-04 347E-05 0.00E+00 763E-05 281E-05 ©.78E-07
Cs-138  1.71E-07 2.27E-07 1.50E-07 0.00E+00 1.68E-07 1.B4E-08 7.29E-08
Ba-130 4.98E-10 266E-13 145E-11 0.00E+00 2.33E-13 1.56E-06 1.56E-05
Ba-140 2.00E-05 1.75E-08 117E-06 0.00E+00 571E-09 4.71E-04 275E-05
Ba-141 5.20E-11 205E-14 1.72E-12 0.00E+C0 2.56E-14 7.89E-07 7 44E-08
Ba-142 1.35E-11 ©.73E-15 7.54E-13 00" X0 7.87E-15 4 44E-07 741E-10
La-140 1.74E-07 6.08E-08 204E-08 0.0, .*00 0.00E+00 4.94E-05 6.10E-05
La-142 3.50E-10 1.11E-10 3.49E-11 0.00€+00 0.00E+00 2.35E-06 2.05E-05
Ce-141 106E-05 528E-06 7.83E-07 0.00E+00 2.31E-06 147E-04 1.53E-05
Ce-143 ©.80E-08 537E-08 7.77E-08 0.00E+00 2.26E-08 3 12E-05 3.44E-05
Ce-144 1.83E-03 572E-04 ©.77E-05 0.00E+00 317E-04 3.23E-03 1.05E-04
Pr-143 4 O9E-06 1.50E-06 247E-07 0.00E+00 811E-07 1.17E-04 2.63E-05
Pr-144 161E-11 4.99E-12 B.10E-13 0.00E+00 264E-12 4 23E-07 5.32E-08
Nd-147 2.02E-06 2.36E-06 1.84E-07 0.00E+00 1.30E-06 8 87E-05 2.22E-05
W-187 4 41E-09 261E-08 1.17E-09 0.00E+00 0.00E+00 1.11E-05 246E-05
Np-230  1.26E-07 9.04E-00 6.35E-09 0.00E+00 263E-08 1.57E-05 1.73E-05

NOTE: The tritium dose factor for bone is assumed to be equal to the total body dose factor.

Reference:

Regulatory Guide 1.109, Table E-8.

Dose Factors for Co-57, Zn-69m, Br-82, Nb-97, Sn-125, Sb-124 and Sb-125 are from NUREG-
0172 mmmﬂmmmmimmlﬁmmm November

1977, Table 8.



H-3
C-14
Na-24
P-32
Cr-51
Mn-54
Mn-56
Fe-55
Fe-50
Co-57
Co-58
Co-60
Ni-63
Ni-85
Cu-64
Zn-65
Zn-69
Zn-68m
Br-82
Br-83
Br-84
Br-85
Rb-86
Rb-88
Rb-88
Sr-89
Sr-90
Sr-91
Sr-82
Y-80
Y-81m
Y-91
Y-82
Y-83
2r-85
Zr-87
Nb-85
Nb-87
Mo-89
Te-80m
Te-101
Ru-103
Ru-105
Ru-106

bone

4 62E-07
1.80E-05
7.54E-06
1.45E-03
0.00E+00
0.00E+00
0.00E+00
1.41E-05
9.69E-06
0.00E+00
0.00E+00
0.00E+00
2 42E-04
1.71E-09
0.00E+00
1.38E-05
3.85E-11
8.98E-09
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.B4E-04
2.92E-02
6.83E-08
7.50E-09
2.35E-06
2.91E-10
4 20E-04
1.17E-08
1.07E-07
8.24E-05
1.07E-07
1.12E-05
2 44E-10
0.00E+00
9.98E-13
4 65E-14
1 44E-06
8.74E-10
6.20E-05

Ag-110m 7.13E-06
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Table 7.6 INHALATION DOSE FACTORS
(mrem/pCi inhaled)

liver

4 62E-07

3.70E-06

7 54E-06

8.03E+05
0.00E+00
1.81E-05

1.10E-09
8.30E-06

1.68E-05

4 65E-07

8.71E-07

5.73E-06

1 46E-05

2.03E-10

1.34E-09

4 47E-05

6 91E-11

1.84E-08

0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.36E-04

3.98E-07

2.20E-07

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.89E-05

1.83E-08

4 59E-06

521E-11

1.18E-07

2.06E-12

5 88E-14

0 O0E+00
0.00E+00
0.00E+00
5 16E-06

(Page 7 of 8)

t body

4 62E-07
3.79E-06
7.54E-06
5.53E-05
6.30E-08
3 56E-06
1.58E-10
2.38E-06
6.77E-06
4 58E-07
1.30E-06
8 41E-06
8.20E-08
8.79E-11
553E-10
2.22E-05
513E-12
1.67E-09
9 49E-06
2.72E-07
2.86E-07
1.46E-08
6.30E-05
2.05E-07
1.47E-07
8.15E-06
1.85E-03
2.47E-09
2.78E-10
6.30E-08
9.90E-12
1.12E-05
3.20E-10
2.91E-09
1.45E 05
8.36E-09
2.70E-06
1.88E-11
2.31E-08
2.66E-11
5 80E-13
4 85E-07
2.93E-10
7.77E-0€
3.57E-06

INFANT
thyroid

4 62E-07
3.79E-06
7.54E-08
0.00E+00
4 11E-08
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00C
0.00E+00
0.00E+00
0.00E+00
0.00E+00

kidney

4 62E-07

3.79E-06

7.54E-06

0.00E+00
9. 45E-09

3.56E-06

7.86E-10

0.00E+00
0.COE+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00£+00
2.B4E-09

2.32E-05

2.87E-11

7. 45E-09

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.22E-05
1.85E-08
3.37E-06
4.07E-11

1.89E-07
2.22E-11

6 99E-13
3,03E-08
6 42E-10
7 61E-05
7 80E-06

lung

4 62E-07

3.79E-06

7.54E-06

0.00E+00
9.17E-06

7. 14E-04

8.95E-06

6.21E-05

7.25E-04

2.71E-04

5.55E-04

3.22E-03

1.49E-04

5.80E-06

6.64E-06

4 G2E-04

1.05E-06

1.91E-05

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.45E-03

8.03E-03

3.76E-05

1.70E-05

1.92E-04

1.99E-06

1.75E-03

1.75E-05

5.46E-05

1.25E-03

7.88E-05

3 42E-04

2.37E-06
2.63E-05
5.79E-07

4 1TE-07

3.94E-04
1.12E-05
8.26E-03
2.62E-03

gi-hi

4 62E-07
3.79E-06
7.54E-06
1.15E-05
2.55E-07
5.04E-06
5.12E-05
7.82E-07
1.77E-05
347E-06
7.95E-06
2.2BE-05
1.73E-06
3.58E-05
1.07E-05
3 67E-05
9 44E-06
2.92E-05
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.17E-06
242E-07
4 B7E-08
4 5TE-05
9.36E-05
5.24E-05
1.00E-04
7 43E-05
1.68E-06
5.02E-05
8.04E-05
1.18E-04
1.55E-05
1.00E-04
8.05E-06
1.82E-05
3 48E-05
1.45E-06
6.03E-07
1.15E-05
3 46E-05
1.17E-04
2.36E-05
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Table 7.6 INMALATION DOSE FACTORS
(mrem/pCi inhaled)
(Page 8 of 8)
INFANT
bone liver t body thyroid  kidney lung gi-Hi
Sb-124 2.71E-05 3.97E-07 B.56E-06 7.18E-08 0.00E+00 1.80E-03 4.22E-05
Sb-125 3.60E-05 341E-07 7.78E-06 4.45E-08 0.00E+00 1.17E-03 1.05E-05
8n-125 1.01E-05 251E-07 6.00E-07 247E-07 0.00E+00 6. 43E-04 7.26E-05
Te-125m 340E-06 142E-06 4.70E-07 1.16E-06 0.00E+00 3.19E-04 ©.22E-06
Te-127m 1.19E-05 463E-06 14BE-06 3 4B8E-06 2.68E-05 ©.37E-04 1.95E-05
Te-127 1.50E-00 681E-10 349E-10 1.32E-00 347E-00 7.39E-06 1.74E-05
Te-120m 1.01E-05 4.35E-06 1.50E-06 3.91E-06 Z2.27E-05 1.20E-03 4.93E-05
Te-120 563E-11 248E-11 1.34E-11 4.82E-11 1.25E-10 2.14E-06 1.8BE-05
Te-131m 7.62E-08 393E-08 2.50E-08 6.3BE-08 1.89E-07 1.42E-04 B.51E-05
Te-131 1.24E-11 587E-12 3.57E-12 1.13E-11 285E-11 147E-06 5.87E-06
Te-132 2.66E-07 1.69E-07 1.26E-07 1.99E-07 7.30E-07 243E-04 3.15E-05
-130 454E-06 001E-06 398E-06 1.14E-03 1.09E-05 0.00E+00 1.42E-06
i-131 2.71E-05 3.17E-05 140E-05 1.06E-02 3.70E-05 0.00E+00 7.56E-07
-132 1.21E-06 2.53E-06 B899E-07 1.21E-04 282E-06 0.00E+00 1.36E-06
-133 0 46E-06 137E-05 4.00E-06 254E-03 1.60E-05 0.00E+00 1.54E-06
1-134 6.58E-07 1.34E-06 4.75E-07 3.18E-05 149E-06 000E+00 ©.21E-07
I-135 2.76E-06 543E-C6 1.98E-06 4 97E-04 605E-06 0.00E+00 1.31E-06
Cs-134 2.83E-04 502E-04 532E-05 0.00E+00 1.36E-04 569E-05 8.53E-07
Cs-136 345E-05 961E-05 3.78E-05 0.00E+00 4.03E-05 840E-06 1.02E-06
Cs-137 3.92E-04 4.37E-04 3.25E-05 O0.00E+00 1.23E-04 500E-05 ©.53E-07
Cs-138 3 61E-07 5.58E-07 2.84E-07 0.00E+00 2.93E-07 4.67E-08 6.26E-07
Ba-130 1.06E-09 7.03E-13 3.07E-11 0.00E+00 4.23E-13 4.25E-06 3 64E-05
Ba-140 4.00E-05 4.00E-08 207E-06 0.00E+00 ©.59E-09 1.14E-03 2.74E-05
Ba-141 1.12E-10 7.70E-14 3.55E-12 0.00E+00 464E-14 212E-06 3.39E-06
Ba-142 2.84E-11 236E-14 140E-12 0.00E+00 1.36E-14 111E-06 4 95E-07
La-140 361E-07 143E-07 3.68E-08 0.00E+00 0.00E+00 1.20E-04 6.06E-05
Ls-142 7.36E-10 269E-10 6.46E-11 0.00E+00 0.00E+00 S5.67E-06 4.25E-05
Ce-141  1.9BE-05 1.19E-05 142E-06 0.00E+00 3.75E-06 3.69E-04 1.54E-05
Ce-143 2.09E-07 1.38E-07 1.58E-08 0.00E+00 4.03E-08 830E-05 3.55E-05
Ce-144 2.28E-03 B6S5E-04 1.26E-04 0.00E+00 3.84E-04 7.03E-03 1.06E-04
Pr 143 1.00E-05 3.74E-06 4.99E-07 0.00E+00 141E-06 3.09E-04 2.66E-05
Pr-144 342E-11 1.32E-11 1.72E-12 0.00E+00 4.80E-12 1.15E-06 3.06E-06
Nd-147 567E-06 581E-06 357E-07 0.00E+00 2.25E-06 2.30E-04 223E-05
W-187 9.26E-00 644E-09 223E-09 000E+00 0.00E+00 2.83E-05 254E-05
Np-220 2 AS5E.Q07 2.37E-08 1.34E-08 0.00E+00 4 73E-08 4.25E-05 1.7BE-05

NOTE: The tritium dose factor for bone is assumed to be equal to the total body dose factor.

Reference:
Regulatory Guide 1.108, Tabie E-10.
Dose Fodon for Co-57 Zn-eem Br-82, Nb-97 Sn-125 Sb-124 and Sb-125 are from NUREG-
5S¢ : ake, November

1877, Table8.
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Figure 7.1 GASEOUS EFFLUENT RELEASE POINTS
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Figure 7.2 AUXILIARY AND SHIELD BUILDING VENTS (DETAIL)
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Figure 7.3 GASEOUS RADWASTE TREATMENT SYSTEM
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Figure 7.4 PLUME DEPLETION EFFECT FOR GROUND LEVEL RELEASES
(All Stability Classes)
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Figure 7.5 VERTICAL STANDARD DEVIATION OF MATERIAL IN A PLUME
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Figure 7.6 RELATIVE DEPOSITION FOR GROUND LEVEL RELEASES
(All Stability Classes)
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To determine compliance with 40 CFR 180 as required in ODCM Administrative Control 5.2, the
annual dose contributions to the maximum individual from SQN radioactive effluents and all other
nearby uranium fuel cycle sources will be considered. The annual dose to the maximum
individual will be conservatively estimated by first, summing the quarterly total body air
submersion dose, the quarterly critical organ dose from gaseous effluents, the quarterly total body
dose from liquid effluents, the quarterly critical organ dose from liquid effluents, and the direct
radiation monitoring program, and then taking the sum for each quarter and summing over the
four quarters.
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WWMW&W
9.1 MONITORING PROGRAM

An environmental radiological monitoring program shall be conductec in accordance with ODCM
Control 1.3.1. The monitoning program described in Tables 8.1, 8.2, and .3, and in Figures 8.1,
9.2 and 9.3 shall be conducted. Results of this program shal! be reported in accordance with
ODCM Administrative Control 5.1

The atmospheric environmental radiological monitoring program shali consist of monitoring
stations from which samples of air particulates and atmospheric radioiodine shall be collected.

The terrestrial monitoring prugram shall consist of the collection of milk, soil, ground water,
drinking water, and food crops. in addition, direct gamma radiation levels will be measured in the

vicinity of the plant.

The reservoir sampling program shall consist of the collection of samples of surface water,
sediment, clams, and fish.

Deviations are permitted from the required sampling schedule if specimens are unobtainabie due
to hazardous conditions, sample unavailability, or to malfunction of sampling equipment. If the
latter, every effort shall be made to complete corrective action prior 10 the end of the next

sampling period.
9.2 DETECTION CAPABILITIES

Analytical techniques shall be such that the detection capabilities listed in Table 2.3-3 are
achieved.

9.3 LAND USE CENSUS

A land use survey shall be conducted in accordance with Control 1.3.2. The results of the survey
shall be reported in the Annual Radiological Environmental Operating Report.

9.4 INTERLABORATORY COMPARISON Pi:OGRAM

Analyses shall be performed on radioactive materials supplied as part of an Interlaboratory
Comparison Program which has been approved by the NRC. A summary of the results obtained
in the intercomparison - “all be included in the Annual Radiological Environmental Operating
Report (or the EPA program code designation may be provided).

if analyses are not performed as required corrective actions taken to prevent a recurrence shall be
reported in the Annual Radiological Environmental Operating Report.
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Table 9.1 RADIOLOGICAL ENVIRONMEN i AL MONITORING PROGRAM

(Page 1 of 4)
Exposure Pathway Sampling and Type and Freguency
and/or Sample  Sample Locations® Collection Frequency of Analysis
AIRBORNE
Particulaies | 4 sampies from locations | Continuous sampier Analyze for gross beta
(in different sectors) at or operation with sampie radioactivity > 24 hours
near the site boundary collection once per 7d | following filter change.
(LM-2,3 4 and 5) (more frequently if Perform gamma
required by dust isotopic analysis on
4 samples from loading) each sample if gross
communities beta > 10 times yearly
approximately 6-10 miles mean of control
distance from the plant. sample.
(PM-2,3.8,and 8) Composite at least
once per 31 d (by
4 sampies from control location for gamma
locations greater than 10 scan)
miles from the plant !
(RM-1,2,3,and 4)
Radioiodine Samples from same Continuous sampler 1-131 at least once per
location as air operation with filter 7d
particulates collection once per 7 d
Soil Samples from same Once per year Gamma scan, Sr-88,
locations as air Sr-90 once per year
particulates
DIRECT RADIATION
2 or more dosimeters Once per 82 d Gamma dose at least
placed at locations (in once per 82 d
different sectors at or
near the site boundary) in
each of the 16 sectors.

* Sample locations are listed in Tables .2 and 9.3 and shown on Figures 8.1, 8.2 and 8.3
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Table 9.1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

(Page 2 of 4)
Exposure Pathway Sampling and Type and Frequency
and/or Sample Sample Locatiors* Collection Frequency of Analysis

DIRECT RADIATION (continued)

2 or more dosimeters
placed at stations located
>5 miles from the plant
in each of th2 16 sectors

2 or more dosimeters in

groundwater source up-
gradient

at least 8 additional
locaticns of special
interest.
WATERBORNE
Surface TRM 487.0 Collected by Gamma scan of each
TRM 483 4 sutomaiic sequential | composite sample.
TRM 4732 type sampler* with Composite for H-3
composite samples analysis at least once
collected at least per92d.
once per 31d.
Ground 1 sample adjacent 10 Al least once per 82 d | Gross beta and gamma
plant (location W-6) scan, Sr-88, Sr-80 and
H-3 analysis at least
1 sample from once per 82 d.

* Sampic locations are listed in Tables 9.2 and 9.3 and shown on Figures 8.1, 9.2and 8.3
be coliected by collecting an aliquot at intervals not exceeding 2 hours.

** Sampies shall
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Table 9.1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

(Page 3 of 4)
Exposure Pathway Sampling and Type and Frequency
and/or Sample Sample Locations* Collection Frequency of Analysis

WATERBORNE (continued)

Drinking 1 sample at the first potable Collected by automatic Gross beta and
water supply downstream sequential type sampler™ gamma scan of
from the plant with composite samples each composite
(TRM 473.0) collected at least once per | sample.

31d Composite for H-
1 sample at the next 2 3, Sr-89, and Sr-
downstream potable surface | Grab sample once per 31 90 at least once
water supplies (greater than d. per 82 d.
10 miles downstream)
(TRM 470.5 and 465.3) Samples coliected by

automatic sequential type
2 samples at control locations | sampler™ with composite
(TRM 487.0 and 503.8)*** sample collected at least

once per 31d.

Sediment | TRM 4965 483 4 4808, At least once per 184 d Gamma scan of
TRM 4728 each sample.

Shoreline | TRM 485 TRM 478, TRM Al least once per 184 d Gamma scan of
477 each sample.

INGESTION

Milk 1 sample from milk producing | At least onCe per 15d. Gamma isotopic
animals in each of 1-3 areas and I-131 analysis
indicated by the cow census of each sample.
where doses are calculated to Sr-88, Sr-80 once
be highest. per year.

If samples are not available
from a milk animal location,
doses to that area will be
estimated by projecting the
doses from concentrations
getected in milk from other
sectors or samples of
vegetation wili be taken
monthly when milk is not
available

At least 1 sample from a
control location.

* Sample locations are listed in Tables 8.2 and 8.3 and shown on Figures 9.1, 8.2 and 8.3
* Samples shall be collected by coliecting an aliquot at intervals not exceeding 2 hours.
*~ The surface water sample collected at TRM 497.0 is considered a control for the raw drinking

water sample.
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Table 9.1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

(Page 4 of 4)
Exposure Pathway Sampling and Type and Frequency
and/or Sample  Sample Locations® Collecuion Freguency of Analysis
INGESTION
Fish 1 sample each from At least once per 184 Gamma scan on edible
Chickamauga and Watts | d. One sample of portion.
Bar Reserviors. each of the following
species:
Channel Catfish
Crappie
Smalimouth 3uffalo
invertebrates 1 sample downsiream Al least once per 184 d | Gamma scan on edible
(Asiatic Clams) | from plant discharge*™* portion.
1 sample upstream of
plant discharge*
Food 1 sample each of At least once per 365 d | Gamma scan on edible
Products principle food products at time of harvest. The | portion.
grown at private gardens | types of foods
and/or farms in the available for sampling
vicinity of the plant. will vary. Following is
a list of typical foods
which may be
available:
Cabbage and/or lettuce
Com
Green Beans
Potatoes
Tomatoes
Vegetaticn Samples from farms At least once per 31 d | I-131 and gamma scan
producing milk but not at least once per 31 d
providing a milk sample
(Farm Em)
Control Sample from one
control dairy farm
(Farm §)
* Sample locations are listed in Tables 9.2 and 9.3 and shown on Figures 6.1, 8.2 and 8.3

* No permanent stations esta

blished. Locations depend on availability of clams.
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Table 9.2 ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SAMPLING

LOCATIONS

Map
Location Approximate  Indicator (1) Sampies
Number®  Station Sector Distance or Control  Collected®
2 LM-2 N 08 i AP, CF. S
3 LM-3 sSSW 2.0 1 AP ,CF. 8
4 LM-4 NE 1.5 i AP ,CF. 8§
) LM-5 NNE 1.8 | AP ,CF. S
7 PM-2 SW 38 | AP, CF. S
8 PM-3 w 56 | AP,CF, &
. PM-8 SSW 8.7 | AP ,CF, S
10 PM-9 WSW 26 | AP.CF, S
11 RM-1 SW 16.7 C AP,CF, S
12 RM-2 NNE 17.8 c AP,CF, 8
13 RM-3 ESE 113 Cc AP, CF, S
14 PM-4 WNW 188 c AP, CF. S
16 Fam B NE 430 c M
16 Farm C NE 16.0 Cc M
17 Farm S NNE 12.0 Cc M,V
18 Farm J WKNW 11 | Mo
19 Farm HW NW 1.2 | M W
20 Farm EM N 26 | Vv
24 Well No. 6 NNE 01§ i W
3 TRM 473.0 (C F.Industries) -~ 1.5, | PW
32 TRM 470 6 (E | DuPont) - 14.0, | PW
a3 TR« 465.2 (Chahanooga) -- 19.2, I, PW
34 THM 487.0 -- 125, Cc SW
a5 TRM 503.8 (Dayton) - 193, c PW
36 TRM 486.5 - 120 Cc sD
37 TRM 4850 - 05, C ss
38 TRM 483 4 - 11, | SD, SW
39 TRM 480.8 - 37, | SD
40 TRM 477.0 - 15, | ss
41 TRM 473.2 - 1.3, | SW
42 TRM 472.8 - 1.7, | sD
44 TRM 478 .8 -- 6.5 | SsS
46 TRM 471-530 (Chickamauga - C F/ICL

Reservoir)
47 TRM 530-602 - - c F
48 Farm H NE 4.2 | M

" See figures 9.1, 9.2, and 9.3
. AP = Air particulate fiter CF = Charcoal fiter CL=Clams F =Fish

M = Milk PW = Public water R = Rainwater SD = Sediment S = Soil
SS = Shoreline sediment SW = Surface water V = Vegetation W = Well water

A contro! for well water.

TRM = Tennessee River Mile.

Distance from plant discharge (TRM 484.5)

Surface water sample also used as a control for public water.

- 8 a o
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Table 8.3 THERMOLUMINESCENT DOSIMETRY LOCATIONS

(Page 1 of 2)

Map Approximate (Onsite )a
Location Distance or
Number Station Sector AMiles) _Offsite (Off)

2 SSW-1C SSW 20 On
4 NE-1A NE 1.5 On

5 NNE-1 NNE 18 On

7 SW-2 SW 38 Off

8 W-3 w 56 Off

9 SSW-3 SEW 87 off
10 WSW-2A WSW 26 Off
1 SW-3 SW 16.7 Off
12 NNE-4 NNE 178 Off
13 ESE-3 ESE 113 Off
14 WNW-3 WNW 18.9 Off
49 N-1 N 06 On
50 N-2 N 21 Off
51 N-3 N 52 Off
52 N-4 N 10.0 Off
53 NNE-2 NNE 45 Off
54 NNE-3 NNE 121 Off
55 NE-1 NE 24 Ooff
56 NE-2 NE 41 Off
57 ENE-1 ENE 04 On
58 ENE-2 ENE 51 Off
59 E-1 E 1.2 On
60 E-2 E 52 Off
61 ESE-A ESE 03 On
62 ESE-1 ESE 12 On
63 ESE-2 ESE 49 Off
64 SE-A SE 04 On
65 E-A E 03 On
66 SE-1 SE 14 On
67 SE-2 SE 18 On
68 SE-4 SE 52 Off
69 SSE-1 SSE 16 On
70 SSE-2 SSE 46 Off
" S-1 S 18 On
72 8-2 S 47 Off
73 SSW-1 SSW 06 On
74 S8W-2 SSW 40 Off

8TLDs designated onsiie are those located two miles or less from ‘he plant.
TLDs designated offsite are those located more than two miles from the plant.
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Table 9.3 THERMOLUMINESCENT DOSIMETRY LOCATIONS

(Page 2 of 2)

Map Approximate Onsite (On)@
Location Distance or
Number Station Sector Miles) Oftsite (Off)

75 SW-1 SW 0e On
76 WSW-1 WSW 09 On
77 WSEW-2 WSEW 25 Off
78 WSW-3 WSEW 57 Off
78 WSW-4 WSW 78 Off
80 WSW-5 WSW 101 Off
81 W-1 W 08 On
82 wW-2 w 43 Off
83 WNW-1 WNW 04 Oon
84 WNW-2 WNW 53 Off
8s NW-1 NW 04 On
86 NW-2 NW 52 Off
87 NNW-1 NNW 086 On
88 NNW-2 NNW 1.7 On
8o NNW-3 NNW 53 Off
80 SSW-1B SSW 15 On

8T Ds designated onsite are those located two miles or less from the plant.
TLDs designated offsite are those located more than two miles from the plant.
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Figure 8.1 ENVIRONMENTAL MONITORING LOCATIONS WITHIN ONE MILE OF THE PLANT
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Figure 8.2 ENVIRONMENTAL MONITORING LOCATIONS FROM ONE TO FIVE MILES FROM
THE PLANT
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LES FROM

Figure 8.3 ENVIRONMENTAL MONITORING LOCATIONS GREATER THAN FIVE MI
THE PLANT




ENCLOSURE 3
SEQUOYAH NUCLEAR PLANT
OFFSITE DOSE CALCULATION MANUAL

(REVISIONS 36 AND 37)



