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1.0

INTRODUCTION

The Offsite Dose Calculation Manual (ODCM) implements the program elements which are required
by the Administrative Controls section of the Technical Specifications. The ODCM contains the
operational requirements, the surveillance requirements, and actions required if the operational
requirements are not met for the Radioactive Effluent Controls Program and the Radiological
Environmental Monitoring Program to assure compliance with 10 CFR 20.1302, 40 CFR Part 190,
10 CFR 50.36a, and Appendix I to 10 CFR Part 50. The Technical Specifications, Section 3.0, also
apply to the ODCM. Substitute the word “Requirements” for “Limiting Condition for Operation.” It
should be noted that the hot and cold shutdown and operability requirements in Technical
Specification 3.0.3 and 3.0.4 do not apply to any of the requirements contained in this ODCM. The
ODCM also contains descriptions of the information that should be included in the Annual
Radiological Environmental Operating Report and the Annual Radioactive Effluent Release Report
required by the Technical Specifications.

The ODCM provides the parameters and methodology to be used in calculating offsite doses resulting
from radioactive effluents, in the calculation of gaseous effluent monitor Alarm/Trip Setpoints, and in
the conduct of the Radiological Environmental Monitoring Program. Included are methods for
determining air, whole body, and organ dose at the controlling location due to plant effluents to assure
compliance with the regulatory requirements detailed in the ODCM. Methods are included for
performing dose projections to assure compliance with the gaseous treatment system operability
sections of the ODCM. The ODCM utilizes information from NRC Regulatory Guide 1.109,
“Calculation of Annual Doses to Man from Routine Releases of Reactor Effluents for the Purpose of
Evaluating Compliance with 10 CFR Part 50, Appendix 1,” October 1977, and NRC NUREG 0133,
“Preparation of Radiological Effluent Technical Specifications for Nuclear Power Plants,”
October 1978. NUREG 0133 utilizes some of the key information in Regulatory Guide 1.109 to
provide methods which were used in the preparation of the radiological effluent Technical
Specifications and which have now been transferred to the ODCM in accordance with NRC Generic
Letter 89-01, “Implementation of Programmatic Controls for Radiological Effluent Technical
Specifications in the Administrative Controls Section of the Technical Specifications and the
Relocation of Procedural Details of RETS to the Offsite Dose Calculation Manual or to the Process
Control Program,” January 31, 1989, and NUREG 1301, “Offsite Dose Calculation Manual Guidance:
Standard Radiological Effluent Controls for Pressurized Water Reactors,” Generic Letter 89-01,
Supplement No. 1, April 1991. Further guidance for the implementation of the new 10 CFR Part 20,
effective January 1, 1994, was obtained from the Federal Register, Vol. 58, December 23, 1993. It is
recognized that this is only draft guidance, however, it is the only guidance for referencing the new
10 CFR 20 in the ODCM.

1.1 Liquid Effiuent Pathways

Dose calculation methodology for radioactive liquid effluents is not included in this manual due to
the desert location of the plant, the hydrology of the area, and the fact that there are no liquid releases
to areas at or beyond the SITE BOUNDARY during normal operation. All liquid discharges to the
onsite evaporation ponds are controlled by Section 3.2. The impact of postulated accidental seepages
on the groundwater system, and in particular on the existing wells located in the 5-mile zone around
the site area has been calculated and analyzed in Section 2.4.13.3 of the PVNGS FSAR.

If plant operating conditions become such that the likelihood of a liquid effluent pathway is created,
then dose calculation methodology for this pathway will be added to this manual.

1 ODCM Rev. 21



1.2 Gaseous Effluent Pathways

All gaseous effluents are treated as ground level releases and are considered to be “long-term” as
discussed in NUREG-0133, “Preparation of Radiological Effluent Technical Specifications for
Nuclear Power Plants.” This includes the containment purge and Waste Gas Decay Tank releases as
well as the normal ventilation system and condenser vacuum exhaust releases. All releases are either
greater than 500 hours in duration or are made at random, not depending upon atmospheric
conditions or time of day. The releases are lumped together and calculated as an entity. Historical
annual average X/Q values are used throughout this manual for all gaseous effluent setpoint and dose
calculations. Airborne releases are further subdivided into two subclasses:

1.2.1 Iodine-131, Iodine-133, Tritium and Radionuclides in Particulate Form with Half-lives
Greater than Eight Days

In this model, a controlling location is identified for assessing the maximum exposure to a
MEMBER OF THE PUBLIC for the various pathways and to critical organs. Infant exposure
occurs through inhalation and any actual milk pathway. Child, teenager and adult exposure
derives from inhalation, consumed vegetation pathways, and any actual milk and meat
pathways. Dose to each of the seven organs listed in Regulatory Guide 1.109 (bone, liver, total
body, thyroid, kidney, lung and GI-LLI) are computed from individual nuclide contributions in
each sector. The largest of the organ doses in any sector is compared to 10 CFR 50, Appendix I
design objectives. The release rates of these nuclides will be converted to instantaneous dose
rates for comparison to the limits of 10 CFR 20.

1.2.2 Noble Gases

The air dose from both the beta and gamma radiation component of the noble gases will be
assessed and compared to the 10 CFR 50, Appendix I design objectives. The noble gas release
rate will be converted to instantaneous dose rates for comparison to the limits of 10 CFR 20.

Section 2.0 of this manual discusses the methodology to be used in determining effluent
monitor alarm/trip setpoints to assure compliance with the 10CFR Part 20 limits as
implemented in Section 3.0. Section 4.0 discusses the methods to assure releases are As Low
As Reasonably Achievable (ALARA) in accordance with AppendixI to 10 CFR Part 50.
Methods are described in Section 5.0 for determining the annual cumulative dose to a
MEMBER OF THE PUBLIC from gaseous effluents and direct radiation to assure compliance
with 40 CFR Part 190. ‘

The requirements for the Annual Radiological Effluent Release Report and the Radiological
Environmental Monitoring Program, including the Annual Land Use Census and the
Interlaboratory Comparison Program, and the Annual Environmental Report are described in
Sections 6.0 and 7.0 of this manual.

1.3 Nuisance Pathways

This section addresses the potential release pathways which should not contribute more than 10% of
the doses evaluated in this manual. Table 1-1 lists examples of potential release pathways. The
ODCM methodology for calculation of doses will be applied to an applicable release pathway if a
likely potential arises for contributing more than 10% of the doses evaluated in this manual.
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TABLE 1-1
NUISANCE PATHWAYS

(EXAMPLES)

Evaporation Pond

Cooling Towers

Laundry/Decon Building Exhaust

Unmonitored Secondary System Steam Vents/Reliefs

Turbine Building Ventilation Exhaust

Unmonitored Tank Atmospheric Vents

Dry Active Waste Processing and Storage (DAWPS) Building
Respirator Cleaning Facility

Secondary Side Decontamination Equipment

Low Level Radioactive Material Storage Facility

ODCM Rev. 21



1.4 Meteorology

Historical annual average atmospheric dispersion (X/Q) and deposition (D/Q) data, based on nine
years of meteorological data, and given in Table 3-2 for each of the three nuclear generating units are
used to demonstrate compliance with the ODCM Requirements. These Requirements include:

Section 2.0 Gaseous Effluent Monitor Setpoints;
Section 3.0 Gaseous and Liquid Effluent - Dose Rate
Section 4.0 Gaseous and Liquid Effluent - Dose
Section 5.0 Total Dose and Dose to Public Onsite

Sections 2.0 and 3.0 specify utilizing the highest X/Q or D/Q meteorological dispersion parameter at
the Site Boundary for any of the three units as applicable. Using the highest dispersion parameter for
any of the units provides a conservative assumption to assure compliance with the higher 10 CFR
Part 20 limits.

Section 4.0 specifies utilizing the highest X/Q at the Site Boundary for the particular unit, from
Table 3-2 for noble gases. The highest X/Q and D/Q are utilized for the particular unit’s releases as
applicable for gases other than noble gases (iodines, particulates, and tritium) for the controlling
pathway’s location (site boundary using Table 3-2 or other controlling locations using Table 4-16,
4-17, or 4-18).

Section 5.0 specifies utilizing the highest X/Q for the particular unit’s releases at the controlling
location from Table 4-16, 4-17, or 4-18, for noble gases. The highest X/Q and D/Q are utilized for the
particular unit’s releases as applicable for gases other than noble gases at the controlling pathway’s
location using Table 4-16, 4-17, or 4-18.

Section 7.0 requires that 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.

4 ODCM Rev. 21



2.0 GASEOUS EFFLUENT MONITOR SETPOINTS
2.1 Requirements: Gaseous Monitors

The radioactive gaseous effluent monitoring instrumentation channels shown in Table 2-1 shall be
OPERABLE with their alarm/trip setpoints set to ensure that the dose requirements in Section 3.0 are
not exceeded. The alarm/trip setpoints of these channels shall be determined and adjusted in
accordance with the methodology and parameters in Section 2.1.2.

Applicability: As shown in Table 2-1.

Action:

a. With the low range radioactive gaseous effluent monitoring instrumentation channel alarm/trip
setpoint less conservative than required by the above Requirement, immediately suspend the
release of radioactive gaseous effluents monitored by the affected channel, or declare the channel
inoperable, or change the setpoint so it is acceptably conservative.

b. With less than the minimum number of radioactive gaseous effluent monitoring instrumentation
channels OPERABLE, take the ACTION shown in Table 2-1. Restore the inoperable
instrumentation to OPERABLE status within 30 days or, if unsuccessful, explain in the next
Annual Radioactive Effluent Release Report why this inoperability was not corrected within the
time specified.

2.1.1 Surveillance Requirements

a. Each radioactive gaseous effluent monitoring instrumentation channel shall be
demonstrated OPERABLE by performance of the CHANNEL CHECK, SOURCE
CHECK, CHANNEL CALIBRATION, and CHANNEL FUNCTIONAL TEST operations
at the frequencies shown in Table 2-2.

5 ODCM Rev. 21
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TABLE 2-1
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

MINIMUM CHANNELS
INSTRUMENT OPERABLE APPLICABILITY ACTION
GASEOUS RADWASTE SYSTEM
a. Noble Gas Activity Monitor - Providing Alarm and
Automatic Termination of Release #RU-12 1 # 35
b. Flow Rate Monitor 1 # 36
NOT USED
DELETED
PLANT VENT SYSTEM
A. Low Range Monitors
a. Noble Gas Activity Monitor #RU-143 1 * 37
b. Iodine Sampler 1 * 40
c. Particulate Sampler 1 * 40
d. Flow Rate Monitor 1 * 36
e. Sampler Flow Rate Measuring Device 1 * 36
B. High Range Monitors
a. Noble Gas Activity Monitor #RU-144 1 * 42
b. Iodine Sampler 1 * 42
c. Particulate Sampler 1 * 42
d. Sampler Flow Rate Measuring Device 1 * 42
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5.

FUEL BUILDING VENTILATION SYSTEM

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

INSTRUMENT

A. Low Range Monitors

a.
b.
c.
d.

€.

Noble Gas Activity Monitor #RU-145
Iodine Sampler

Particulate Sample

Flow Rate Monitor

Sampler Flow Rate Measuring Device

B. High Range Monitors

Noble Gas Activity Monitor #RU-146
Iodine Sampler
Particulate Sample

Sampler Flow Rate Measuring Device

TABLE 2-1 (Continued)

MINIMUM CHANNELS
OPERABLE

APPLICABILITY

¥ E % ¥ %

¥ OE ¥ %

ACTION

37,41
40

36
36

42
2
42
£



Table 2-1 (Continued)

TABLE NOTATION

* At all times.

**  During GASEOUS RADWASTE SYSTEM operation

***  Whenever the condenser air removal system is in operation, or whenever turbine glands are being
supplied with steam from sources other than the auxiliary boiler(s).

# During waste gas release.

##  InMODES 1, 2, 3, and 4 or when irradiated fuel is in the fuel storage pool.

ACTION 35 -

ACTION 36 -

ACTION 37 -

ACTION 38 -
ACTION 39 -
ACTION 40 -

ACTION 41 -

With the number of channels OPERABLE less than required by the Minimum Channels
OPERABLE requirement, the contents of the tank(s) may be released to the environment
provided that prior to initiating the release:

a.  Atleast two independent samples of the tanks contents are analyzed, and

b. At least two technically qualified members of the facility staff independently verify the
release rate calculations and discharge valve lineup;

Otherwise, suspend release 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 the
actions of (a) or (b) or (c) are performed:

a. Initiate the Preplanned Alternate Sampling Program to monitor the appropriate
parameter(s).

b. Place moveable air monitors in-line.

c. Either take grab samples at least once per 12 hours, OR obtain gas channel monitor
readings locally at least once per 12 hours if the channel is functional locally but
inoperable due to loss of communication with the minicomputer. The surveillance
requirements of Section 2.1.1 must be performed at the required frequencies for the
channel to be functional locally.

NOT USED
NOT USED

With the number of channels OPERABLE less than required by the Minimum Channels
OPERABLE requirement, effluent releases via the effected pathway may continue provided
samples are continuously collected with auxiliary sampling equipment as required in Table 3-1
within one hour after the channel has been declared inoperable.

With the number of channels OPERABLE less than required by the Minimum Channels
OPERABLE requirements, comply with Technical Requirements Manual TLCO 3.3.108.

8 ODCM Rev. 21



Table 2-1 (Continued)

TABLE NOTATION

ACTION 42 - With the number of channels OPERABLE less than required by the Minimum Channels
OPERABLE requirement restore the channel to OPERABLE status within 72 hours or:

a.

Initiate the Preplanned Alternate Sampling Program to monitor the appropriate
parameter(s) when it is needed.

Prepare and submit a Special Report to the Commission within 30 days following the
event outlining the action(s) taken, the cause of the inoperability, and the plans and
schedule for restoring the system to OPERABLE status.

9 ODCM Rev. 21
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INSTRUMENT

GASEOUS RADWASTE SYSTEM

a.

Noble Gas Activity Monitor - Providing Alarm
and Automatic Termination of Release RU-12

b. Flow Rate Monitor
DELETED
DELETED
PLANT VENT SYSTEM
(RU-143 and RU-144)
a. Noble Gas Activity Monitor
b. Iodine Sampler

Particulate Sampler
d. Flow Rate Monitor

e.

Sampler Flow Rate Measuring Device

FUEL BUILDING VENTILATION SYSTEM
(RU-145 and RU-146)

a

b.
c.
d.

€.

Noble Gas Activity Monitor
Iodine Sampler

Particulate Sample

Flow Rate Monitor

Sampler Flow Rate Measuring Device

TABLE 2-2
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

CHANNEL SOURCE
CHECK CALIBRATION

CHECK

D(5)
N.A.
N.A.
D(6)
D(6)

D(5)
N.A.
N.A.
D(6)
D(6)

P(7)
N.A.

M@
N.A.
N.A.
N.A.
N.A.

M(7)
N.A.
N.A.
N.A.
N.A.

CHANNEL

R3)
R

R(3)
N.A.
N.A.

R@3)
N.A.
N.A.

CHANNEL

MODE IN WHICH

FUNCTIONAL SURVEILLANCE

TEST

Q(1),(2), Pt
Q.Piit

Q2
NA.
NA.

Q)
NA.
NA.

IS REQUIRED

¥ % ¥ ¥ 3
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Table 2-2 (Continued)
TABLE NOTATION

At all times.

During GASEOUS RADWASTE SYSTEM operation

Whenever the condenser air removal system is in operation, or whenever turbine glands are being
supplied with steam from sources other than the auxiliary boiler(s).

During waste gas release.

In MODES 1, 2, 3, and 4 or when irradiated fuel is in the fuel storage pool.

Functional test should consist of, but not be limited to, a verification of system isolation capability by the
insertion of a simulated alarm condition.

The CHANNEL FUNCTIONAL TEST shall also demonstrate that automatic isolation of this pathway
occurs if the instrument indicates measured levels above the alarm/trip setpoint.

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 alarm setpoint.
2. Circuit failure.

3. Instrument indicates a downscale failure.

4, Instrument controls not set in operate mode.

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

NOT USED

The channel check for channels in standby status shall consist of verification that the channel is on-line
and reachable.

Daily channel check not required for flow monitors in standby status.

LED may be utilized as the check source in lieu of a source of increased activity.

11 ODCM Rev. 21



2.1.2 Implementation of the Requirements

The general methodology for establishing low range gaseous effluent monitor setpoints is
based upon a site release rate limit in UCi/sec derived from site specific meteorological
dispersion conditions, radioisotopic distribution, and whole body and skin dose factors. The
high alarm of the low range monitors will alarm/trip when the release rate from an individual
vent will result in exceeding the limits in Section 3.1. 80% of Section 3.1 limits is considered
to be the site release rate limit. The site release rate limit will be allocated among the licensed
units’ release points. The unit release rate limit will then be utilized for the determination of
gaseous effluent monitor setpoints. A fraction of the unit release rate limit is then allotted to
each release point and its monitor alert setpoint ([LCi/cc) is derived using actual or fan design
flow rates.

Administrative values are used to reduce each setpoint to account for the potential activity in
other releases. These administrative values shall be reviewed based on actual release data.

For the purpose of implementation of Section 2.1, the alarm setpoint levels for low range
effluent noble gas monitors are established to ensure that personnel are alerted when the noble
gas releases are at a rate such that if the releases would continue for the year they would
approach the total body dose rate of 500 mrem/yr and 3000 mrem/yr skin dose in Section 3.1.
The equations in Section 3.1 of this manual provide the methodology for calculating the
gaseous effluent dose rate.

The evaluation of doses due to releases of radioactive material can be simplified by the use of
equivalent dose factors as defined in Section 2.1.2.1.

The equivalent dose factors will be evaluated periodically to assure that the best information
on isotopic distribution is being used for the dose equivalent value.

12 ODCM Rev. 21



2.1.2.1 Equivalent Dose Factor Determination

The equivalent whole body dose factor is calculated as follows:

Keq = D [(K)(] @1

Where:

Keq

the equivalent whole body dose factor weighted by historical
radionuclide distribution in releases in mrem/yr per uCi/m3,

the whole body dose factor due to gamma emissions for each
identified noble gas radionuclide i, in mrem/yr per pCi/m> from
Table 3-3.

the fraction of noble gas radionuclide i in the total noble gas
radionuclide mix.

The equivalent skin dose factor is calculated as follows:

(L+11M),, = Zi[(Li + LIM)(f;)] 2-2)

Where:

(L+1.1M),, = the equivalent skin dose factor due to beta and gamma emissions from
all noble gases released, weighted by the historical radionuclide
distribution in releases in mrem/yr per uCiIm3.

L; = the skin dose factor due to the beta emissions for each identified noble
gas radionuclide i, in mrem/yr per |.1Cilm3 from Table 3-3.

M; = the air dose factor due to gamma emissions for each identified noble
gas radionuclide i, in mrad/yr per pCi/m3 from Table 3-3.

f; = the fraction of noble gas radionuclide i in the total noble gas
radionuclide mix.

1.1 = unit conversion constant of 1.1 mrem/mrad converts air dose to skin

dose.
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2.1.2.2 Site Release Rate Limit (Qgr1g)

The release rates corresponding to 80% of the whole body (Qwp) and skin (Qgy) dose
rate limits are calculated using the equivalent dose factors defined in Section 2.1.2.1.
The site release rate limit (Qgryg) is the lower of Qwp or Qgk, thus assuring that the
more restrictive dose rate limit will not be exceeded.

The Qg is established as follows:

(Dwp)(0.8)
== 2-3
QSITE.WB (Keq)(X/Q)SlTE (2-3)
Where:
Qsrrewp = the site release rate, in uCifsec, that would deliver a dose rate 80% of
the whole body dose rate limit, Dyg.
Dwp = whole body dose rate limit of 500 mrem/yr.

equivalent whole body dose factor, in mrem/yr per uCiIm3 weighted
by the historical radionuclide distribution.

Keq

X/'Qgre = 8.91E-06, the highest calculated annual average dispersion parameter,
in sec/m3, at the Site Boundary for any of the 3 units, from Table 3-2.
0.8 = administrative factor to compensate for any unexpected variability in

the radionuclide mix and to ensure that Site Boundary dose rate limits
will not be exceeded.

(Dsk)(08)

= 2-4
Qsrre sk L+ LIM)(X/Q)g17 24

Where:

Qsiresk = the site release rate limit, in pCi/sec, that would deliver a dose rate
80% of the skin dose rate limit, Dgk.

Dgk = skin dose rate limit of 3000 mrem/yr.

(L+1.1M),, = equivalent skin dose factor, in mrem/yr per pCi/m’, weighted by the
radionuclide distribution.

X/Qsre = 8.91E-06, the highest calculated annual average dispersion parameter,
in sec/m?, at the Site Boundary for any of the three units, from
Table 3-2.

0.8 = administrative factor to compensate for any unexpected variability in

the radionuclide mix and to ensure that Site Boundary dose rate limits
will not be exceeded.

After determination of the Qg whole body and skin dose rates (equations 2-3 and
2-4, respectively), the most conservative result will be used as Qgg, the site release
rate limit.
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2.1.23

2.124

Unit Release Rate Limits (Quniy)

Typically Qgrrg will be divided equally among operating units. If operational history
dictates a larger fraction of the Qg be assigned to a specific unit then a weighted
average of each unit’s contribution to the Qgrrg will be utilized to determine the Qunrr

Qunir = (funm (Qsrre) (2-5)

Where:

QunIT = unit release rate limit, in uCi/sec.

funrr = the fraction (< 1) of noble gas historically released from a specific
operating unit to the total of all noble gas released from the site.

Qs = the site release rate limit, in pCi/sec determined in Section 2.1.2.2.

Setpoint Determination

To comply with the requirements in Section 2.1, the alarm/trip setpoints can now be
established using the unit release rate limit (Qunpr) to ensure that the noble gas releases
do not exceed the dose rate limits.

To allow for multiple sources of releases from different or common release points, the
effluent monitor setpoint includes an administrative factor which allocates a percentage
of the unit release rate limit to each of the release sources. Monitor setpoints will also
be adjusted in accordance with Nuclear Administrative and Technical Manual
procedures to account for monitor-specific characteristics.

The alarm/trip setpoint for Monitors RU-143 and RU-145 is calculated as follows:

Monitor (Qunir)(a)

Setpoint  (472)(Flow Rate) (2-6)

Where:

Monitor

Setpoint = the setpoint for the effluent monitor, in pCi/cc, which provides a safe
margin of assurance that the allowable dose rate limits will not be
exceeded.

Qunrit = unit release rate limit, in pCi/sec, as determined in Section 2.1.2.3.

Flow Rate = the flow rate, in cfm, from flow rate monitors or the fan design flow
rate for the release source under consideration.

472 = conversion factor, cubic centimeter/second per cubic feet/minute.

a = fraction of Qupyr allocated for a specific release point. The sum of

these administrative values shall be less than or equal to one.
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Mopitor RU-12

The alarm/trip setpoint for Monitor RU-12, the Waste Gas Decay Tank Monitor, is
calculated as follows:

Monitor _ [(Qunir)(2)(0.9) ~ (H)(PF)(472)]

setpoint (Flow Rate)(472) @D

Where:

Monitor

Setpoint = the setpoint for the monitor, in pCi/cc at STP, which provides a safe
margin of assurance that the allowable dose rate limits will not be
exceeded.

QuniT = unit release rate limit, in pCi/sec, as determined in Section 2.1.2.3.

Flow Rate = flow rate, in cfm at STP at which the tank will be released.

PF = the current process flow of the plant vent in CFM.

H = the current plant vent monitor concentration in uCi/cc.

a = fraction of Quyrr allocated for a specific release point. This

administrative value should be equal to or less than the administrative
value used for the Plant Vent.

09 = an administrative value to account for potential increases in activity
from other contributors to the same release point.

472 = conversion factor, cubic centimeter/second per cubic feet/minute.

If there is no release associated with this monitor, the monitor setpoint should be
established as close as practical to background to prevent spurious alarms, and yet
assure an alarm should an inadvertent release occur.

Monitor Calibration

The Radiation Level Conversion Factor (RLF) for each monitor is entered into the
Radiation Monitoring System Database and may change whenever the monitor is
calibrated. Calibration is performed in accordance with Nuclear Administrative and
Technical Manual procedures.
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30 GASEOQOUS AND LIQUID EFFLUENT DOSE RATES
3.1 Requirements: Gaseous Effluents

The dose rate due to radioactive materials released in gaseous effluents from the site (see Figure 6-4
and Figure 6-5) shall be limited to the following:

a. For noble gases: Less than or equal to S00 mrems/yr to the total body and less than or equal to
3000 mrems/yr to the skin, and

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

Applicability: At all times.
Action:

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

3.1.1 Surveillance Requirements

a. The dose rate due to noble gases in gaseous effluents shall be determined to be within the
above limits in accordance with the methods contained in Section 3.1.2.

b. The dose rate due to I-131, I-133, tritium and all 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 methods contained in Section 3.1.2 by obtaining
representative samples and performing analyses in accordance with the sampling and
analysis program specified in Table 3-1.
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3.1.2 Implementation of the Requirements
Noble Gases

Noble gas activity monitor setpoints are established at release rates which permit corrective
action to be taken before exceeding the 10 CFR 20 annual dose limits as described in
Section 2.0. The requirements for sampling and analysis of continuous and batch effluent
releases are given in Table 3-1. The methods for sampling and analysis of continuous and
batch effluent releases are given in the Nuclear Administrative and Technical Manual
procedures. The dose rate in unrestricted areas shall be determined using the following

equations.
For whole body dose rate:

Dy = ) (K (XQ)gi7e(Q))] G3-1)
For skin dose rate:

Dgg = Y [(L; + LIM)(X/Q)g17e(Q))] (3-2)
Where:
K; = the whole body dose factor due to gamma emissions for each identified noble

gas radionuclide i, in mrem/yr per pCi/m? from Table 3-3.

Q; = the release rate of radionuclide i, in pCi/sec.

XQ)srrg = 8.91E-06, the highest calculated annual average dispersion parameter, in
sec/m?, for any of the three units, from Table 3-2.

Dws = the annual whole body dose rate (mrem/yr.).

L; = the skin dose factor due to the beta emissions for each identified noble gas
radionuclide i, in mrem/yr per uCilm3 from Table 3-3.

M; = the air dose factor due to gamma emissions for each identified noble gas
radionuclide i, in mrad/yr per pCi/m> from Table 3-3.

Dgx = the annual skin dose rate (mrem/yr).

1.1 = unit conversion constant of 1.1 mrem/mrad converts air dose to skin dose.
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The methods for sampling and analysis of continuous and batch releases for I-131, I-133,
tritium and radionuclides in particulate form with half-lives greater than 8 days, are given in
the applicable Nuclear Administrative and Technical Manual procedures. Additional monthly
and quarterly analyses shall be performed in accordance with Table 3-1. The total organ dose
rate in unrestricted areas shall be determined by the following equation:

Do = Zi[(Pi)(X/Q)SlTE(Qi)] 3-3)

Where:

P, = the dose factor, in mrem/yr per pCiIm3, for radionuclide i, for the inhalation
pathway, from Table 3-4,

X Qsite = 8.91E-06, the highest calculated annual average dispersion parameter, in
sec/m3, at the Site Boundary, for any of the three units,

Q = the release rate of radionuclide i, in pCi/sec

D, = the total organ dose rate (mrem/yr).
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TABLE 3-1
RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM

MINIMUM LOWER LIMIT
SAMPLING ANALYSIS TYPE OF OF DETECTION
GASEOUS RELEASE TYPE FREQUENCY FREQUENCY ACTIVITY ANALYSIS (LLD) (uCi/ml)*
A. Waste Gas Storage P P Principal Gamma 1.0E-04
Each Tank Grab Each Tank Emitters8
Sample
B. Containment Purge P P Principal Gamma 1.0E-04
Each Purge®®  Each Purge®®  Emitters®
Grab Sampl
ab Sample H-3 1.0E-06
C. 1. DELETED Mbe MP Principal Gamma 1.0E-04
2. Plant Vent Grab Sample Emitters®
3. Fuel Bldg. Exhaust
H-3 1.0E-06
Continuous!  4/M9 I-131 1.0E-12
Charcoal
Sample I-133 1.0E-10
Continuousf 4/Mm9 Principal Gamma 1.0E-11
Particulate Emitters8
Sample (1-131, Others)
Continuousf M Gross Alpha 1.0E-11
Composite
Particulate
Sample
Continuous’  Q Sr-89, Sr-90 1.0E-11
Composite
Particulate
Sample
D. All Radwaste Types as Continuousf Noble Gas Noble Gases Gross Beta 1.0E-06
listed in A.,B.,and C., Monitor or Gamma

above.

20 ODCM Rev. 21



Table 3-1 (Continued)

TABLE NOTATION
The LLD is the smallest concentration of radioactive material in a sample that will yield a net count
(above system background) that will be detected with 95% 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):

_ 4.66 s,
T E*V*222E6*Y * exp(-AAt)

LLD

Where:

LLD is the a priori lower limit of detection as defined above (as f#Ci per unit mass or volume). Current
literature defines the LLD as the detection capability for the instrumentation only and the MDC
minimum detectable concentration, as the detection capability for a given instrument, procedure and type
of sample.

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

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

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

2.22E6 is the number of transformations 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 the midpoint of sample collection and time of counting (for plant
effluents, not environmental samples).

The value of sy, used in the calculation of the LLD for a detection system shall be based on the actual
observed variance of the background counting rate or of the counting rate of the blank samples (as
appropriate) rather than on an unverified theoretically predicted variance. In calculating the LLD for a
radionuclide determined by gamma-ray spectrometry the background should include the typical
contributions of other radionuclides normally present in the samples. Typical values of E, V, Y, and At
should be used in the calculation.

It should be recognized that the LLD is defined as an a priori (before the fact) limit representing the
capability of a measurement system and not as an 2 posteriori (after the fact) limit for a particular
measurement.
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Table 3-1 (Continued)
TABLE NOTATION

Analyses shall also be performed following SHUTDOWN, STARTUP, or a THERMAL POWER change
exceeding 15% of the RATED THERMAL POWER within a 1-hour period if 1) analysis shows that the
DOSE EQUIVALENT I-131 concentration in the primary coolant has increased more than a factor of 3;
and 2) the noble gas activity monitor on the plant vent shows that effluent activity has increased by more
than a factor of 3. If the associated noble gas vent monitor is inoperable, samples must be obtained as
soon as possible. Analyses shall be performed within a four-hour period. This requirement does not
apply to the Fuel Building Exhaust.

Sampling and analyses shall also be performed at least once per 31 days when purging time exceeds
30 days continuous.

Samples shall be changed at least 4 times a month and analyses shall be completed within 48 hours after
changing (or after removal from sampler). When samples collected for 24 hours are analyzed, the
corresponding LLDs may be increased by a factor of 10.

Tritium grab samples shall be taken at least monthly from the ventilation exhaust from the spent fuel pool
area, whenever spent fuel is in the spent fuel pool.

The ratio of the sample flow rate to the sampled stream flow rate shall be known for the time period
covered by each dose or dose rate calculation made in accordance with Requirements 3.1, 4.1 and 4.2 of
the ODCM.

The principal gamma emitters for which the LLD specification applies include the following
radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, and Xe-138 for gaseous emissions and Mn-54,
Fe-59, Co-58, Co-60, Zn-65, M0-99, Cs-134, Cs-137, Ce-141 and Ce-144 for particulate emissions. This
list does not mean that only these nuclides are to be detected and reported. Other peaks which are
measurable and identifiable, together with the above nuclides shall also be identified and reported in the
Annual Radioactive Effluent Release Report.
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UNIT 1
DISTANCE X/Q
DIRECTION (METERS) (SEC/m)
N 1037 4.93E-06
NNE 1057 4.14E-06
NE 2206 2.84E-06
ENE 1967 2.51E-06
E 1927 2.56E-06
ESE 1967 2.61E-06
SE 2049 3.56E-06
SSE 2730 3.80E-06
S 3006 5.07E-06
SSw 2258 6.52E-06
SwW 1487 7.47E-06
WwWsSw 1251 4.52E-06
w 1225 4.73E-06
WNW 1244 3.76E-06
Nw 1254 3.43E-06
NNW 1069 3.70E-06
Reference:

D/Q
(m?
9,24E-09
1.19E-08
6.84E-09
4.43E-09
3.24E-09
2.46E-09
2.36E-09
1.58E-09
1.78E-09
3.20E-09
5.65E-09
5.93E-09
9.49E-09
6.76E-09
5.87E-09
7.26E-09

TABLE 3-2

AT THE SITE BOUNDARY
UNIT 2

DISTANCE X/Q

(METERS) (SEC/m°)
1318 3.85E-06
1342 3.18E-06
2545 2.42E-06
2206 2.22E-06
2163 2.27E-06
2067 2.32E-06
2101 3.47E-06
3026 3.43E-06
2699 5.16E-06
1836 7.90E-06
1208 7.72E-06
1014 5.55E-06
993 5.86E-06
1010 4.67E-06
1191 3.62E-06
1342 2.85E-06

D/Q
(m?)
6.17E-09
7.93E-09
5.34E-09
3.64E-09
2.66E-09
2.11E-09
2.26E-09
1.32E-09
1.97E-09
4.56E-09
6.88E-09
8.44E-09
1.34E-08
9.60E-09
6.40E-09
4.87E-09

DISPERSION AND DEPOSITION PARAMETERS FOR LONG TERM RELEASES

UNIT 3
DISTANCE
(METERS)

1661
1693
2756
2337
2290
2023
2256
2786
2346
1607
1057
889
871
885
1045
1561

X/Q

(SEC/m®)
3.54E-06
2.86E-06
2.21E-06
2.08E-06
2.4E-06

2.37E-06
3.24E-06

3.72E-06
5.90E-06
8.91E-06

8.68E-06
5.34E-06
6.72E-06
5.37E-06
4.17TE-06

2.93E-06

D/Q
(m?)
4.86E-09
6.23E-09
4.65E-09
3.30E-09
2.41E-09
2.10E-09
2.00E-09
1.52E-09
2.51E-09
5.73E-09
8.61E-09
8.83E-09
1.67E-08
1.19E-08
7.98E-09
4.58E-09

Distances are from the PVNGS ER-OL, Table 2.3-33. Dispersion and Deposition parameters are from a September, 1985, calculation
by NUS Corporation based on 9 years of meteorological data; NUS Corporation letter NUS-ANPP-1386, dated October 4, 1985.



TABLE 3-3

DOSE FACTORS FOR NOBLE GASES AND DAUGHTERS

Whole Body Skin Gamma Air
Dose Factor Dose Factor Dose Factor  Beta Air Dose

K; L; M; Factor N;
mrem-m’ mrem-m’ mrad-m’ mrad-m’

Radionuclide yr-uCi yr-puCi yr-pCi yr-uCi
Kr-83m 7.56E-02 ---eeee- - 1.93E+01 2 88E+02
Kr-85m 1.17E+03 1.46E+03 1.23E+03 1.97E+03
Kr-85 1.61E+01 1.34E+03 1.72E+01 1.95E+03
Kr-87 5.92E+03 9.73E+03 6.17E+03 1.03E+04
Kr-88 147E+04 2.37E+03 1.52E+04 2.93E+03
Kr-89 1.66E+04 1.01E+04 1.73E+04 1.06E+04
Kr-90 1.56E+04 7.29E+03 1.63E+04 7.83E+03
Xe-131m 9.15E+01 4.76E+02 1.56E+02 1.11E+03
Xe-133m 2.51E+02 9.94E+02 3.27E+02 1.48E+03
Xe-133 2.94E+02 3.06E+02 3.53E+02 1.05E+03
Xe-135m 3.12E+03 7.11E+02 3.36E+03 7.39E+02
Xe-135 1.81E+03 1.86E+03 1.92E+03 2.46E+03
Xe-137 1.42E+03 1.22E+04 1.51E+03 1.27E+04
Xe-138 8.83E+03 4.13E+03 9.21E+03 4.75E+03
Ar41 8.84E+03 2.69E+03 9.30E+03 3.28E+03

Reference: Regulatory Guide 1.109, Table B-1.
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TABLE 3-4
P; VALUES FOR THE INHALATION PATHWAY

(mrem/yr/UCi/m®)
NUCLIDE Age Group Organ | )

H-3 TEEN LIVER 1.27E+03
CR-51 TEEN LUNG 2.10E+04
MN-54 TEEN LUNG 1.98E+06
FE-59 TEEN LUNG 1.53E+06
CO-58 TEEN LUNG 1.34E+06
CO-60 TEEN LUNG 8.72E+06
ZN-65 TEEN LUNG 1.24E+06
SR-89 TEEN LUNG 2.42E+06
SR-90 TEEN BONE 1.08E+08
ZR-95 TEEN LUNG 2.69E+06
SB-124 TEEN LUNG 3.85E+06
I-131 CHILD THYROID 1.62E+07
I-133 CHILD THYROID 3.85E+06
CS-134 TEEN LIVER 1.13E+06
CS-137 CHILD BONE 9.07E+05
BA-140 TEEN LUNG 2.03E+06
CE-141 TEEN LUNG 6.14E+0S
CE-144 TEEN LUNG 1.34E+07
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3.2 Requirements: Secondary System Liquid Waste Discharges To Onsite Evaporation Ponds or
Circulating Water System - Concentration

The concentration of radioactive material discharged from secondary system liquid waste to the
circulating water system shall be limited to:

5.0E-07 pCi/ml for the principal gamma emitters (except Ce-144)
3.0E-06 pCi/ml for Ce-144

1.0E-06 pCi/ml for I-131

1.0E-03 pCi/ml for H-3

The concentration of radioactive material discharged from secondary system liquid waste to the
onsite evaporation ponds shall be limited to:

2.0E-06 pCi/ml for Cs-134
2.0E-06 pnCi/ml for Cs-137

The concentrations specified in 10 CFR Part 20.1001-20.2402, Appendix B, Table 2,
Column 2, for all other isotopes

Applicability: At all times.
Action:

When any secondary system liquid waste discharge pathway concentration determined in accordance
with the surveillance requirements given below exceeds the above Requirements, divert that
discharge pathway to the liquid radwaste system without delay or terminate the discharge.

3.2.1 Surveillance Requirements

a. Secondary system liquid wastes shall be sampled and analyzed according to the sampling
and analysis program of Table 3-5.

3.2.2 Implementation of the Requirements

This requirement is implemented by Nuclear Administrative and Technical Manual
procedures.
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TABLE 3-5

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

Lower Limit
Of Detection
Secondary System Liquid Release Sampling & Type Of (LLD)*
Pathway Destination Analysis Frequency | Notes Activity Analysis (uCi/mb)
1. Chemical Waste Neutralizer retention basin P Each Batch Principal Gamma Emitters® 5.0E-07
Tank (CWNT)" Tiquid radwaste N A I-131 1.0E-06
H-3 1.0E-05
2. Steam Generator Blowdown circ. water P Each Batch 1 Principal Gamma Emitters® 5.0E-07
Low TDS Sump® CWNT N A 1-131 1.0E-06
H-3 1.0E-05
3. Condensate
a. Condensate Polishing Low Jcirc. water P Each Batch 3 Principal Gamma Emitters® 5.0E-07
TDS Sump® CWNT N A I-131 1.0E-06
v H-3 1.0E-05
b. Initial Backwash (low TDS sump) to [P Each Discharge Principal Gamma Emitters® 5.0E07 |
circ. water 1-131 1.0E-06
(low TDS sump) to N. A. H-3 1.0E-05
CWNT ‘
¢. Pre-service rinse effluent  fretention basin P Each Discharge |2 Principal Gamma Emitters® 5.0E-07
through SC-N-V069 I-131 1.0E-06
condenser through N. A. H-3 1.0E-05
SC-N-UV232
d. Overboard condensate circ water through |P  Each Discharge Principal Gamma Emitters® 5.0E-07
CD-N-V194 1-131 1.0E-06
retention basin P Each Discharge [2 H-3 1.0E-05
through SC-N-V(079
4. Turbine Building Sump® retention basin D Grab Sample |3 Principal Gamma Emitters® 5.0E-07
CWNT N. A. I-131 1.0E-06
H-3 1.0E-05
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TABLE 3-5
RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

Lower Limit
Of Detection
Secondary System Liquid Release Sampling & Type Of ({LLD)*
Pathway Destination Analysis Frequency | Notes Activity Analysis (1Ci/ml)
5. North & South Condenser Area |retention basin D Grab Sample |3 Principal Gamma Emitters® | S5.0E-07 |
Sumpsd CWNT N A, I-131 1.0E-06
H-3 1.0E-05
6. Steam Generator Blowdown to |retention basin P Each Discharge |2 Principal Gamma Emitters® 50E07 |
Retention Basin through SC-N-V064 1-131 1.0E-06
H-3 1.0E-05
7. Retention Basin to Evaporation evaporation pond P Each Batch Principal Gamma Emitters* 5.0E-07
Pond I-131 1.0E-06
H-3 1.0E-05

Sampling and analysis are required only when concentration for chemical waste neutralizer tank or steam generator activity exceeds the requirement
RU-200 shall be demonstrated OPERABLE by performance of the CHANNEL CHECK, SOURCE CHECK, CHANNEL CALIBRATION, and
CHANNEL FUNCTIONAL TEST at the frequencies shown in Table 3-6. The Alarm/Trip setpoints for RU-200 are set to ensure that the
concentrations in the retention basins do not exceed the Requirement

Sampling and analysis are required only when concentration for chemical waste neutralizer tank or condensate activity exceeds the requirement



Table 3-5 (Continued)
TABLE NOTATION
The LLD is defined as the smallest concentration of radioactive material in a sample that will yield a net
count, above system background, that will be detected with 95% 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;

4.66 s,

LLD = e+ mm6v Y+ exp(—AAtL)

Where:
LLD is the “a priori” lower limit of detection as defined above as microcuries 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,

2.22E6 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.
Typical values of E, V, Y, and At should be used in the calculation.

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

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 to assure representative sampling.

The principal gamma emitters for which the LLD specification applies include the following
radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, Cs-134, Cs-137, and Ce-141. Ce-144 shall
also be measured, but with an LLD of 3.0E-06. This list does not mean that only these nuclides are to be
considered. Other gamma peaks that are identifiable, together with those of the above nuclides, shall also
be analyzed and reported in the Annual Radioactive Effluent Release Report.

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

29 ODCM Rev. 21



TABLE 3-6

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

Channel Mode in which
Channel Source Channel Functional Surveillance is
Instrument Check Check Calibration Test Required
RU-200 P N. A. R Q See Table 3-7
TABLE 3-7

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

SURVEILLANCE REQUIREMENTS

Mode in
which
Surveillance
Secondary System Liquid Release Pathway is Required Action if RU-200 is inoperable
Obtain grab sample at least once per
12 hours and analyze in accordance
Pre-service rinse to retention basins At All Times | with section 3.2
Obtain grab sample at least once per
12 hours and analyses in accordance
Condensate overboard to retention basins 1-4 with section 3.2
Modes 1-4: Suspend the release
Steam Generator Blowdown/Drain to retention Modes 5,6 & defueled: Obtain grab
. At All Times
basins sample at least once per 12 hours
and analyze in accordance with sec-
tion 3.2
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4.0 GASEOUS & LIQUID EFFLUENTS - DOSE
4.1 Requirements: Noble Gases

The air dose due to noble gases released in gaseous effluents, from each reactor unit to areas at and
beyond the SITE BOUNDARY (see Figure 6-4 and Figure 6-5) shall be limited to the following:

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

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

Applicability: At all times.

Action:

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

4.1.1 Surveillance Requirements

a. Cumulative dose contributions for the current calendar quarter and current calendar year
for noble gases shall be determined in accordance with the methodology contained in
Section 4.1.2 at least once per 31 days.

31 ODCM Rev. 21



4.1.2 Implementation of the Requirement: Noble Gas

The air dose in unrestricted areas beyond the site boundary due to noble gases released in
gaseous effluents from each unit during any specified time period shall be determined by the

following equations:

For gamma radiation:

DY, = (3.17E-08) ; [(My) (X/Qunrr{Q)] @-1)
For beta radiation:

DB, = (3.17E-08) Z; [(N) (YQunm{(Q)] “4-2)
Where:

M; = the air dose factor due to gamma emissions for each identified noble gas

radionuclide i, in mrad/yr per pCi/m3 from Table 3-3.

N; = the air dose factor due to beta emissions for each identified noble gas
radionuclide i, in mrad/yr per pCi/m? from Table 3-3.

X/Q)unir = the highest calculated annual average dispersion parameter, in sec/m?, at the
site boundary for the particular Unit, from Table 3-2. Optionally, the highest
value may be used for any Unit calculation.

=7.47E-06 from Unit |
=7.90E-06 from Unit 2
=8.91E-06 from Unit 3

DY, = the total gamma air dose, for the particular unit, in mrad, due to noble gases
released in gaseous effluents for a specified time period at the SITE
BOUNDARY.

DB, = the total beta air dose, for the particular unit, in mrad, due to noble gases
released in gaseous effluents for a specified time period at the SITE
BOUNDARY.

Q = the integrated release, from the particular unit, in nCi, of each identified

noble gas radionuclide i, in gaseous effluents for a specified time period.
3.17E-08 = the inverse of seconds in a year (yr/sec).

The cumulative gamma air dose and beta air dose for a quarterly or annual evaluation shall be
based on the calculated dose contribution from each specified time period occurring during the
reporting time period.

32 ODCM Rev. 21



4.2 Requirement: Iodine-131, Iodine-133, Tritium, and All Radionuclides in Particulate
Form With Half-Lives Greater Than 8 Days

The dose to a MEMBER OF THE PUBLIC from iodine-131, iodine-133, tritium, and all
radionuclides in particulate form with half-lives greater than 8 days in gaseous effluents released,
from each reactor unit, to areas at and beyond the SITE BOUNDARY (see Figure 6-4 and Figure 6-
5) shall be limited to the following:

a. During any calendar quarter: Less than or equal to 7.5 mrems to any organ and,
b. During any calendar year: Less than or equal to 15 mrems to any organ.
Applicability: At all times.

Action:

With the calculated dose from the release of iodine-131, iodine-133, tritium, and radionuclides
in particulate form with half-lives greater than 8 days, in gaseous effluents exceeding any of
the above limits, prepare and submit to the Commission within 30 days, a Special Report that
identifies the cause(s) for exceeding the limit and defines the corrective actions that have been
taken to reduce the releases and the proposed corrective actions to be taken to assure that
subsequent releases will be in compliance with the above limits.

4.2.1 Surveillance Requirements

a. Cumulative dose contributions for the current calendar quarter and current calendar year
for iodine-131, iodine-133, tritium, and radionuclides in particulate form with half-lives
greater than 8 days shall be determined in accordance with the methodology and
parameters contained in Section 4.2.2 at least once per 31 days.
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4.2.2 Implementation of the Requirement

The organ dose to an individual from 1-131, I-133, tritium, and all radionuclides in particulate
form, with half-lives greater than eight days, in gaseous effluents released to unrestricted areas
from each reactor unit is calculated using the following expressions:

Q;

3.17E-08
Wy

(3.17E-08) Z; [, Ry Wy) (QD)] (4-3)

the total accumulated organ dose from gaseous effluents for a particular unit,
to a MEMBER OF THE PUBLIC, in mrem, at the SITE BOUNDARY or at
the controlling location.

the quantity of radionuclide i, in pCi, released in gaseous effluents from a
particular unit.

the dose factor for each identified radionuclide i, for pathway k (for the
inhalation pathway in mrem/yr per |,LCilm3 and for the food and ground plane
pathways in m? - mrem/yr per pCi/sec, except H-3, which has units of
mrem/yr per tCi/m>) at the controlling location. The Ry ’s for each age group
are given in Tables 4-1 through 4-15.

the inverse of seconds per year (yr/sec).

the highest annual average dispersion or deposition parameter for the
particular Unit, used for estimating the dose at the site boundary or to a
MEMBER OF THE PUBLIC at the controlling location for the particular
Unit. Optionally, the highest value may be used for any Unit calculation.

X/Qunrm in sec/m® for the inhalation pathway and for all tritium
calculations, for organ dose at the site boundary, from Table 3-2.

=7 47E-06 from Unit 1
=7.90E-06 from Unit 2
=8.91E-06 from Unit 3

(X/Qunm in sec/m’ for the inhalation pathway and for all tritium
calculations, for organ dose at the controlling location, from Table 4-16, 4-17
or 4-18.

=2.92E-06 from Unit 1
=2.19E-06 from Unit 2
=2.31E-06 from Unit 3

(D/QyNiT> in m2, for the food and ground plane pathways, for organ dose at
the site boundary, from Table 3-2.

=1.19E-08 from Unit 1
=1.34E-08 from Unit 2
=1.67E-08 from Unit 3
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= (D/QuNrp in m2, for the food and ground plane pathways, for organ dose at
the controlling location, from Table 4-16, 4-17, or 4-18.

=3.25E-09 from Unit 1
=3.88E-10 from Unit 2
=4.21E-10 from Unit 3

Residences, vegetable gardens and milk animals located within 5 miles of the site will be
identified during the annual land use census. The controlling pathway and location will be
identified and will be used for all MEMBER OF THE PUBLIC dose evaluations.

The R; values were calculated in accordance with the methodologies in NUREG-0133. The
following site specific information was used to calculate R;:

Yalue
The length of the grazing season for milk animals (fy).
Ref. ER-OL, Section 2.1.3.4.3 0.75
The length of the grazing season for meat animals (f;).
Ref. ER-OL, Section 2.1.3.4.4 0.25
The fraction of daily feed derived from pasture
while on pasture for milk animals (fy).
Ref. ER-OL, Section 2.1.3.4.3 0.35
The fraction of daily feed derived from pasture
while on pasture for meat animals (f,,).
Ref. ER-OL, Section 2.1.3.4.3 0.05
The fraction of year vegetables are grown, (f}) approximation.
Ref. ER-OL, Section 2.1.3.4, Table 2.1-8. 0.667
The annual absolute humidity (g/m3), H,
Ref. UFSAR, Table 2.3-16 6
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4.3 Requirements: Gaseous Radwaste Treatment

The GASEQUS RADWASTE SYSTEM and the VENTILATION EXHAUST TREATMENT
SYSTEM shall be used to reduce radioactive materials in gaseous waste prior to their discharge when
the projected gaseous effluent air doses due to gaseous effluent releases, from each reactor unit, from
the site (see Figure 6-4 and Figure 6-5) when averaged over 31 days, would exceed 0.2 mrad for
gamma radiation and 0.4 mrad for beta radiation. The VENTILATION EXHAUST TREATMENT
SYSTEM shall be used to reduce radioactive materials in gaseous waste prior to their discharge when
the projected doses due to gaseous effluent releases, from each reactor unit, to areas at and beyond the
SITE BOUNDARY (see Figure 6-4 and Figure 6-5) when averaged over 31 days would exceed
0.3 mrem to any organ of a MEMBER OF THE PUBLIC.

Applicability: At all times:

Action:

With radioactive gaseous waste being discharged without treatment and in excess of the above limits,
prepare and submit to the Commission within 30 days, a Special Report which includes the following
information:

a. Identification of the inoperable equipment or subsystems and the reason for inoperability,
b. Action(s) taken to restore the inoperable equipment to OPERABLE status, and

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

4.3.1 Surveillance Requirements

a. Doses due to gaseous releases from the site shall be projected at least once per 31 days, in
accordance with the methodology and parameters in Section 4.3.2.
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4.3.2 Implementation of the Requirement

Where possible, consideration for expected operational evolutions (i.e., outages, etc.) should
be taken in the dose projections.

Dose Projection - Noble G

The air dose, in mrads is determined using the methodology described in Section 4.1.2 of this
manual. This information is used to determine an air dose projection for the next 31 days using

the following equations:

For gamma radiation:

3ldayy = DysCDY (4-4)

For beta radiation;

31dayf} = DP+CDP 4-5)

Where:

Dy = the total gamma air dose in mrads at the site boundary due to noble gases
released in gaseous effluents for the previous 31 days.

Dp = the total beta air dose in mrads at the site boundary due to noble gases
released in gaseous effluents for the previous 31 days.

CDy = any current or projected change in gamma air dose, in mrads, due to noble
gases released in gaseous effluents, which could have a significant impact on
31 day v.

CcDP = any current or projected change in beta air dose, in mrads, due to noble gases
released in gaseous effluents, which could have a significant impact on 31
day B.

When performing the 31 day dose projection using the Gaseous Radioactive Effluent Tracking
System (GRETS), DY and Dﬁ will include the dose from any release permits that fall within
the selected 31 day time period. As a result, the actual dose projection will often be based on
the accumulated dose for a time period greater than 31 days.
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The organ dose, in mrem, is determined using the methodology described in Section 4.2.2 of
this manual. This information is used to determine an organ dose projection for the next
31 days using the following equation:

31day, = D,+CD, (4-6)

‘Where:

D, = the total organ dose due to 1-131, I-133, tritium, and all radionuclides in
particulate form with half-lives greater than eight days in mrem, released in
gaseous effluents for the previous 31 days.

CD, = any current or projected change in organ dose, in mrem, which could have a

significant impact on 31 day,,.

When performing the 31 day dose projection using the Gaseous Radioactive Effluent Tracking
System (GRETS), D, will include the dose from any release permits that fall within the
selected 31 day time period. As a result, the actual dose projection will often be based on the
accumulated dose for a time period greater than 31 days.
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TABLE 4-1

Ri DOSE CONVERSION FACTORS FOR THE GROUND PLANE PATHWAY

NUCLIDE T.BODY SKIN

H-3 0.00E+00 0.00E+00
CR-51 4.66E+06 5.51E+06
MN-54 1.39E+09 1.63E+09
FE-59 2.73E+08 3.21E+08
CO-58 3.79E+08 4.44E+08
CO-60 2.15E+10 2.53E+10
ZN-65 747E+08 8.59E+08
SR-89 2.16E+04 2.51E+04
SR—90 0.00E+00 0.00E+00
ZR-95 2.45E+08 2.834E+08
SB-124 5.98E+08 6.90E+08
I-131 1.72E+07 2.09E+07
I-133 2.45E+06 2.98E+06
CS-134 6.86E+09 8.00E+09
CS-137 1.03E+10 1.20E+10
BA-140 2.05E+07 2.35E+07
CE-141 1.37E+07 1.54E+07
CE-144 6.95E+07 8.04E+07
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TABLE 4-2
Ri DOSE CONVERSION FACTORS FOR THE VEGETATION
PATHWAY - ADULT RECEPTOR

NUCLIDE BONE LIVER TBODY THYROID KIDNEY LUNG GI-LLI
H-3 0.00E+00 2.87E+03 2.87E+03 2.87E+03 2.87E+03 287E+03 2.87E+03
CR-51 0.00E+00 0.00E+00 4.00E+04 239E+04 8.82E+03 S.31E+04 1.01E+07
MN-54 0.00E+00 297E+08 5.66E+07 0.00E+00 883E+07 0.00E+00 9.09E+08
FE-59 1.14E+08 2.68E+08 1.03E+08 O0.00E+00 O0.00E+00 7.49E+07 8.93E+08
CO-58 0.00E+00 2.84E+07 6.38E+07 0.00E+00 0.00E+00 0.00E+00  5.76E+08
CO-60 0.00E+00 1.59E+08 3.51E+08 O0.00E+00 0.00E+00 0.00E+00 2.99E+09
ZN-65 3.00E+08 9.56E+08 4.32E+08 0.00E+00 6.39E+08 0.00E+00 6.02E+08
SR-89 9.08E+09 0.00E+00 2.61E+08 0.00E+00 0.00E+00 0.00E+00  1.46E+09
SR-90 5.76E+11  0.00E+00 1.41E+11 0.00E+00 0.00E+00 0.00E+00 1.67E+10
ZR-95 1.08E+06 347E+05 235E+0S 0.00E+00 S4S5E+05 0.00E+00 1.10E+09
S$B-124 9.53E+07 1.80E+06 3.78E+07 2.31E+05 0.00E+00 7.42E+07 2.71E+09
I-131 549E+07 7.85E+07 4.50E+07 2.57E+10 135E+08 0.00E+00 2.07E+07
I-133 1.39E+06  242E+06 7.38E+05 3.56E+08 4.22E+06 0.00E+00 2.17E+06
CS-134 444E+09 1.06E+10 8.64E+09 0.00E+00 3.42E+09 1.13E+09 1.85E+08
CS-137 6.06E+09 8.29E+09 543E+09 O000E+00 281E+09 9.36E+08 1.60E+08
BA-140  943E+07 1.19E+05 6.18E+06 O0.00E+00 4.03E+04 6.78E+04  1.94E+08
CE-141 1.73E+05 1.17E+05 1.33E+04 0.00E+00 S544E+04 0.00E+00 4.48E+08
CE-144  3.12E+07 1.30E+07 1.67E+06 0.00E+00 7.73E+06 0.00E+00 1.0SE+10
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TABLE 4-3
Ri DOSE CONVERSION FACTORS FOR THE VEGETATION
PATHWAY - TEEN RECEPTOR

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI

H-3 0.00E+00 3.36E+03 3.36E+03 3.36E+03 3.36E+03 3.36E4+03  3.36E+03
CR-51 0.00E+00 0.00E+00 5.60E+04 3.11E+04 1.23E+04 7.99E+04 9.41E+06
MN-54 0.00E+00 4.41E+08 8.74E+07 O0.00E+00 1.31E+08 O0.00E+00 9.04E+08
FE-59 1.69E+08  3.94E+08 1.52E+08 0.00E+00 0.00E+00 1.24E+08 9.31E+08
CO-58 0.00E+00 4.16E+07 9.59E+07 0.00E+00 0.00E+00 0.00E+00  5.74E+08
CO-60 0.00E+00 2.42E+08 54SE+08 0.00E+00 0.00E+00 0.00E+00  3.15E+09
ZN-65 411E+08 143E+09 6.6SE+08 0.00E+00 9.12E+08 0.00E+00  6.04E+08
SR-89 1.43E+10 0.00E+00 4.10E+08 0.00E+00 0.00E+00 0.00E+00 1.70E+09
SR-90 7.30E+11  0.00E+00 1.80E+11 0.00E+00 0.00E+00 0.00E+00 2.05E+10
ZR-95 1.L64E+06  5.17E+05 3.56E+05 0.00E+00 7.60E+05 0.00E+00 1.19E+09
SB-124 147E+08 2.70E+06 5.73E+07 3.33E+05 0.00E+00 1.28E+08  2.96E+09
1-131 5.29E+07 741E+07 398E+07 2.16E+10 1.28E+08 O0.00E+00 147E+07
I-133 129E+06 2.19E+06 6.68E4+05 3.06E+08 3.84E+06 0.00E+00 1.66E+06
CS-134 6.90E+09 1.62E+10 7.53E+09 O0.00E+00 S.I6E+09 197E+09 2.02E+08
CS-137 9.86E+09 1.31E+10 4.57E+09 0.00E+00 4.46E+09 1.73E+09 1.87E+08
BA-140 1.07E+08 1.31E+05 6.88E+06 0.00E+00 444E+04 8.80E+04  1.65E+08
CE-141 261E+05 1.74E+05 2.00E+04 0.00E+00 8.19E+04 O0.00E+00 4.98E+08
CE-144 5.11E+07 2.12E+07 2.75E+06 0.00E+00 1.26E+07 0.00E+00  1.29E+10
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TABLE 4-4
Ri DOSE CONVERSION FACTORS FOR THE VEGETATION
PATHWAY - CHILD RECEPTOR

NUCLIDES BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI

H-3 0.00E+00 5.23E+03 5.23E+03 5.23E+03 5.23E+03 5.23E+03  5.23E+03
CR-51 0.00E+00 0.00E+00 1.08E+05 6.02E+04 1.64E+04 1.10E+05 5.75E+06
MN-54 0.00E+00 6.49E+08 1.73E+08 0.00E+00 1.82E+08 0.00E+00 5.45E+08
FE-59 3.79E+08 6.13E+08 3.05E+08