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1.0 DEFINITIONS

11

1.2

13

14

15

1.8

17

18

1.9

ACTIONS shali be that part of a Requirement that prescribes Required Actions to be taken under
designated Conditions within specified Completion Times.

CHANNEL CALIBRATION shal! be the adjustment, as necessary, of the channel so that it
responds within the required range and accuracy to known inputs. The CHANNEL CALIBRATION
shall encompass the entire channel, including the required sensor, alarm, interiock, display, and
trip functions. Calibration of instrument channels with Resistance Temperature Detector (RTD) or
thermocouple sensors may consist of an in place qualitative assessment of sensor behavior and
nommal calibration of the remaining adjustable devices in the channel. The CHANNEL
CALIBRATION may be performed by means of any series of sequential, overiapping calibrations
or total channel steps so that the entire channel is calibrated.

CHANNEL CHECK shall be the quantitative assessment, by observation, of channel behavior
during operation. This determination shall inciude, where possibie, comparison of the channsl
indication and status to other indications or status derived from independent instrument channels
measuring the same parameter.

CHANNEL OPERATIONAL TEST (COT) shall be the injection of a simulated or actual signal into
the channel as close to the sensor as practicabile to verify the OPERABILITY of required alarm,
interiock, display and trip functions. The COT shall include adjustments, as necessary, of the
required alarm, interlock, and trip setpoints so that the setpoints are within the required range and
accuracy.

DOSE EQUIVALENT I-131 shall be that concentration of I-131 (microcuries/gram) that alone
would produce the same thyrold dose as the quantity and isotopic mixture of 1-131, I-132, I-133, |-
134, and |-135 actually present. The dose conversion factors used for this caicutation shall be
those listed in Tabie Il of TID-14844, AEC, 1962. "Caicuiation of Distance Factors for Power and
Test Reactor Sites,” or those listed in Table E-7 of Regulatory Guide 1.109, Rev.1, NRC, 1977, or
ICRP 30, Supplement to Part 1, pages 192-212, Tabie Titled, "Committed Dose Equivalent in
Target Organs or Tissues per Intake of Unit Activity, or Federal Guidancs Report 11, “Limiting
Values of Radionuciide Intake and Alr Concentration and Dose Conversion Factors for Inhatation,
Submersion and Iingsstion,” 1989, (Tabile 2.1, Exposure-to-Dose Conversion Factors for
Inhalation).

EREQUENCY - Tabile 1-1 provides the definitions of various frequencies for which surveillances,
sampling, etc., are performed unless defined otherwise. The 25% variance shall not be appiied to
Operability Action statements. The bases to Improved Technical Specification 3.0.2 provide
clarifications to this requirement.

m—wmwmwwbwuammumomammmm
be pursusd without delay and in a controiled manner.

MEMBER(S) OF THE PUBLIC shall include all persons who are not occupationally associated
with the plant. This category does not include employees of the licensee, its contractors or
vendors and persons who enter the site to service equipment or to make deliveries. This category
does include persons who use portions of the site for recreational, occupational, or other
purposes not associated with the plant.

MQODE shall correspond to any one inclusive combination of core reactivity condition, power level,

reactor coolant temperature, and reactor vessel head closure bolt tensioning specified in
TRM Table T1.1-1 with fuel in the reactor vessel.
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OCCUPATIONAL DOSE means the dose received by an individual in the course of employment
in which the individual's assigned duties involve exposure to radiation and/or to radioactive
material from licensed and uniicensed sources of radiation, whether in the possession of the
licensee or other person. Occupational dose does not include dose from background radiation, as
a patient from medical practices, from voluntary participation in medical research programs, or as
a member of the public.

A system, subsystem, train, component, or device shail be QPERABLE or have QPERABILITY
when it is capable of parforming its specified safety functions(s) and when all necessary attendant
instrumentation, controls, normal or emergency electrical power, coolingandsealm
lubrication, and other auxiliary equipment that are required for the system, subsystem, train
component, or device to perform mwﬂbdwoww:)mabocapabbdpedomm
their related support function(s).

: IRAM (PCP) shall contain the current formulas, sampling, analyses,
m mmmmummmmmmwwngawm
wastes based on demonstrated processing of actual or simulated wet solid wastes will be
accomplished in such a way as to assure compliance with 10 CFR Parts 20, 61, and 71, State
Mm.wmmmmmmmwmmmam
waste.

PURGEPURGING shall be any 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.

BATED THERMAL POWER shall be a total core heat transfer rate to the reactor coolant of

Byron Technical Requiroments Manual (TFM) and the-Code of Federal Fiegulations

SITE BOUNDARY shall be that line beyond which, the land is neither owned, nor ieased, nor
otherwise controlied by the licensee.

SOLIDIFICATION shall be the conversion of wet wastes Into a form that meets shipping and
burial ground requirements.

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

THERMAL POWER shall be the total reactor core heat transfer rate to the reactor coolant.

cwwmsmmm(nec& Chaptor 3.12 contains the Radiological Environmental
Monitoring Program (REMP).

UNRESTRICTED AREA means an area, access to which is neither limited nor controiled by the
licensee.
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ENT SYSTERM shall be any system designed and installed to
mmMameﬂhmmmmwm
ventilation or vent exhaust gases through charcoal adsorbers and/or HEPA filters for the purpose
of removing lodines or particulates from the gaseous exhaust stream prior to the release to the
environment. Such a system is not considered to have any effect on noble gas effluents.
Engineered Safety Features Atmospheric Cleanup Systems are not considered VENTILATION
EXHAUST TREATMENT SYSTEM components.

YENTING shall be any 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 not provided or required during VENTING. Vent, used in
system names, does not imply a VENTING process.

WASTE GAS HOLDUP SYSTEM shall be any system designed and installed to reduce
radioactive gaseous effiuents by coilecting Reactor Coolant System off-gases from the Reactor
Coolant System and providing for delay or hoidup for the purpose of reducing the total radioactivity
prior to release to the environment.

Definitions Peculiar to Estimating Dose to Members of the Public using the OFFSITE DOSE
CALCULATION MANUAL (ODCM) Computer Program.

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

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

S - Shifty

D - Daily

W - Weekly

B- Biweekly

M - Monthly

Q - Quarterly
SA - Semiannually
A - Annually

R - Retusi Cycle
SN - Startup
NA.

P - Prior

*Each frequency

requirement
extension not to exceed 25% of the frequency

CY-BY-170-301
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Table 1-1

FREQUENCY NOTATIONS®

Frecuency

At least once per 12 hours
At least once per 24 hours
At least once per 7 days

At least once every 14 days
At least once per 31 days
At least once per 92 days

At least once per 184 days
At least once per 366 days
At least once per 18 months
Prior to each reactor startup
Not applicable

Prior to each radicactive release

shall be performed within the specified time interval with the maximum aliowable

interval. The 25% variance shalil not be applied to Operability

Action statements. The bases to (TS 3.0.2 provide clarifications to this requirement. These frequency
notations do not apply to the Radiological Environmental Monitoring Program as described in TRM 3.12.
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Table 1-2
COMPLIANCE MATRIX
Regulation Dose Component Limit E;;?on REC Fachnic
10CFR50 | 1. Gamma air dose and beta air dose due to 44 3.11.9 55.4.h
Appendix | airbome radioactivity in effiuent plume. 45
a. Total body and skin dose due to airbome 4-8 N/A N/A
radioactivity in effiuent plume are 4-7
reported only if certain gamma and beta
air dose criteria are exceeded.
Dose for all organs and all four age groups 4-8 3.11.h 55.4.
due to lodines and particulates in effluent
plume. All pathways are considered.
. Dose for all organs and all four age groups 33 3.11d 55.44d
due to radioactivity in liquid effluents.
10CFR 20 . Total Dose, totaling all external dose 52 §.54.c
components (direct, ground and plume shine)
and intemal dose (all pathways, both airbome
- and liquid-bome).
40 CFR 180 . Total body dose due to direct dose, 51 311k 5§54
(now by ground and piume shine from all sources at a
reference, station.
also part of
10 CFR 20) . Organ doses to an adult due to all 33
pathways. 4-8
Technical . “instantaneous" total body, skin and organ 41 3.11¢ 5549
Specifications dose rates to a child due to radioactivity in 4-2
airbome effluents. For the organ dose, only 4-3
inhatation is considered.
. “Instantaneous” concentration limits for
liquid effluents. 3-1 3.11.c 5.5.4.b
Technical . Radioactive Effiuent Release Report NA 52 5.62
|_Specifications
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Component Limit

TRM

Technical

10CFRS0
Section IV.B.2

1. Implement Environmental Monltoring Program.

N/A

3.12.a

NA

10CFRS0

Appendix |
Section IV.B.3

1. Land Use Census

NA

3.12b

N/A

10CFR50

Section IV.B.2

1. Interlaboratory Comparison Program

N/A

3.12¢c

N/A

10CFR50

Section IV.B.2
and Technical

1. Annual Radiological Environmental Operating

Report

NA

5.1

562
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NOTE: 3.0.5 through 3.10 Not Used
Radiological Effiuent Controls and Radiological Environmental Monitoring Program
NOTE: SEE TRM Chapter 3.11 for Radiological Effiuents Controls and Surveillances (RECS) and

CY-BY-170-301

TRM Chapter 3.12 for Radiological Environmental Monitoring Program (REMP).
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3.13 METEOROLOGICAL MONITORING PROGRAM

3.13.1 METEOROLOGICAL MONITORING

Meteorological parameters are measured in the vicinity of each nuclear power station in order to provide data for
radiation doses due to airbome effluent radioactivity. Some nuciear power stations’ Technical
Specifications state applicable requirements (typically under the subheading, “Meteorological Instrumentation,” in the

instrumentation section). Reguiatory guidance is given in Regulatory Guide 1.23 (Reference 5). Wind speed, wind
direction and the temperature gradient are measured using instruments at two or more elevations on a meteoroiogical
tower at each Exelon Nucisar station. The elevations are chosen to provide meteorological data representative of the
elevations of the airbome releases from the station. The Annual Radiological Environmental Operating Report
includes a summary of metsoroiogical data collected over the reporting year. These data are used to calculate

optional isopleths of radiation dose and radioactivity concentration.

3.13.2 METEOROLOGICAL CONTRACTOR

The meteorciogical contractor operates and maintains the meteorological tower instrumentation at each nuclear power
station. The contractor collects and analyzes the data and issues periodic reports. The contractor prepares the

meteorological data summary required for the Annual Radiological Environmental Operating Report (AREOR) and
also computes and piots isopleths included in the AREOR.
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The radioactive liquid effluent instrumentation is provided to monitor and control, as applicable, the
releases of radiocactive materials in liquid effluents during actual or potential releases of liquid
effluents. The alarmArip setpoints for these instruments shall be calculated and adjusted in
accordance with the methodology and parameters in the ODCM to ensure that the alarmArip will occur
prior to exceeding 10 times the EFFLUENT CONCENTRATION values specified in Appendix 8, Table
2, Column 2 to 10 CFR 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. The
purpose of tank level indicating devices is to assure the detection and control of leaks that if not
controiled could potentially result in the transport of radioactive materiais to UNRESTRICTED AREAS.

The radicactive 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 calcuiated and adjusted in accordance
with the methodology and parameters in the ODCM to ensure that the alarmArip will occur prior to
exceeding the imits 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.

This Control is provided to ensure that the concentration of radicactive materials released in liquid waste
effiuents to UNRESTRICTED AREAS will be less than 10 times the EFFLUENT CONCENTRATION
values specified in Appendix B, Table 2, Column 2 to 10 CFR 20. The Control provides
flexibility for releasing liquid effluents in concantrations to foliow the Section Il.A and I1.C design
objectives of Appendix | to 10 CFR Part 50. This limitation provides reasonable assurance that the leveis
of radioactive materials in bodies of water in UNRESTRICTED AREAS will result in exposures within (1)
the Section II.A dssign objectives of Appendix I, 10 CFR Part 50, to a MEMBER OF THE PUBLIC and
(2) the restrictions authorized by 10 CFR Part 20.1301(e). The concentration limit for the dissolved or
entrained noble gases is based upon the assumption that Xe-133 is the controlling radionudiide and its
EFFLUENT CONCENTRATION in air (submersion) was converted to an equivalent concentration in
zbwaw. ?:mmmmmmmmwmmmmmmmudwcmm
.1301(a).

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

The required detection capabiiities for radicactive materials in liquid waste sampies are tabulated in
terms of the lower limits of dstection (LLDs). Detalled discussion of the LLD and other detection fimits
can be found in Currie, L.A., “Lower Limit of Detection: Definition and Elaboration of & Proposed Position
for Radiological Elfiuent and Environmental Measurements,” NUREG/CR-4007 (September 1984), and
in the HASL Procedures Manual, HASL-300 (revised annually).
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44 DOSE FROM LIQUID EFFLUENTS (TRM3.11.4)

This Control is provided to impiement the requirements of Sections ILA, (Il.A and IV.A of Appendix |, 10 .
CFR Part 50. The Control statement impisments the guides set forth in Section |l.A of Appendix |. The
Action statements provide the required operating flexibility and at the same time impiement the guides
set forth in Section IV.A of Appendix | to assure that the releases of radicactive material in liquid effluents
will be kept “as low as is reasonably achievable.” Also, for fresh water sites with drinking water supplies
that can be potentiaily affected by piant operations, there is reasonable assurance that the operation of
the facility will not resut in radionuciide concentrations in the finished drinking water that are in excess of
the requirements of 40 CFR Part 141. The dose caiculation methodology and parameters in the ODCM
implement the requirements in Section liLA of Appendix | that conformance with the guides of Appendix |
be shown by calculational procedures based on models and data, such that the actual exposure of a
MEMBER OF THE PUBLIC through appropriate pathways is unlikely to be substantially underestimated.
The equations specified in the ODCM for caiculating the doses dus to the actual release rates of
radioactive materials in liquid effluents are consistent with the methodology provided in Regulatory Guide
1.109, "Calcutation of Annual Doses to Man from Routine Releases of Reactor Effiuents for the purpose
of Evaluating Compilance with 10 CFR Part 50, Appendix |,” Revision 1, October 1977 and Reguilatory
Guide 1.113, "Estimating Aquatic Dispersion of Effiuents from Accidental and Routine Reactor Releases

for the Purpose of implamenting Appendix |,° April 1977.

This Control appiies to the release of liquid effluents from each reactor at the site. For units with shared
radwaste treatment systems, the liquid effluents from the shared system are proportioned among the

45

The OPERABILITY of the Liquid Radwaste Treatment System ensures that this system will be available
for use whenever liquid effiuents require treatment prior to release to the environment. The requirement
that the appropriate portions of this system be used, when specified, provides assurance that the
releases of radicactive materials in liquid effusnts will be kept "as low as is reasonably achievabis®. This
Control implements the requirements of 10 CFR Part 50.36a, General Design Criterion 60 of Appendix A
to 10 CFR Part 50 and the design abjective given in Section I1.D of Appendix | to 10 CFR part 50. The
specified limits goveming the use of appropriate portions of the liquid radwaste treatment system were

as a suitable fraction of the dose design objectives set forth in Section I1.A of Appendix |, 10
CFR Part 50, for liquid effiuents.

This Control applies to the release of liquid effluents from each reactor at the site. For units with shared
radwaste treatment systems, the liquid effiuents from the shared system are proportioned among the
units sharing that system.
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This Control provides reasonabile assurance that radioactive material discharged in gaseous effluents will
not result in the exposure of a MEMBER OF THE PUBLIC in an UNRESTRICTED AREA, either at or
beyond the SITE BOUNDARY in excess of the design objectives of Appendix | to 10 CFR Part 50. This
Control is provided to ensure that gaseous effiuents from all units on the site will be

controlled. It provides operational flexibility for releasing gaseous effiuents to satisfy the Section Il.A and
I1.C design objectives of Appendix | to 10 CFR Part 50. For MEMBERS OF THE PUBLIC who may at
times be within the SITE BOUNDARY, the occupancy of that MEMBER OF THE PUBLIC will usually be
sufficiently low to compensate for the reduced atmospheric dispersion of gaseous effiuents relative to
that for the SITE BOUNDARY. Examples of caiculations for such MEMBERS OF THE PUBLIC, with the
appropriate cccupancy factors, shall be given in the ODCM. The specified release rate limits restrict, at
all times, the comresponding dose rates above background to a MEMBER OF THE PUBLIC at or beyond
the SITE BOUNDARY to less than or equal to 500 mrem/year to the total 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 a child via the inhalation pathway to less than or equal to 1500
mrem/year. This Control does not affect the requirement to comply with the annual iimitations of 10 CFR
20.1301(a).

This Control applies to the release of gaseous effiuents from all units at the site.

The required detection capabiiities for radicactive materials in gaseous waste sampiles are tabulated in
terms of the lower limits of detection (LLDs). Detailed discussion of the LLD and other detection limits
can be found in Currie, LA., "Lower Limit of Detection: Definition and Elaboration of a Proposed Position
for Radiological Effiuent and Environmental Measurements,” NUREG/CR-4007 (September 1884), and
in the HASL Procedures Manual, HASL-300 (revised annually).

DOSE FROM NOBLE GASES (THM 3.11.q)

This Control is provided to implement the requirements of Sections I1.B, lIl.A and [V.A of Appendix |, 10
CFR Part 50. The Control statements implement the guides set forth in Section I1.B of Appendix |. The

Action statements provide the required operating flexibility and at the same time implement the guides
set forth in Section IV.A of Appendix | to assure that the releases of radicactive material in gaseous

effiuents will be kept "as low as is reasonably achisvabie.® The Surveillance Requirements implement
the requirements in Section Ill.A of Appendix | that conformance with the guides of Appendix | be shown
by caiculational procedures based on modeis and data such that the actual exposure of a MEMBER OF
THE PUBLIC through appropriate pathways Is uniikely to be substantially underestimated.

The dose caiculation methodology and parameters established in the ODCM for caiculating the doses
due to the actual release rates of radicactive noble gases in gaseous effiuents are consistent with the
in Regulatory Guide 1.109, “Caiculation of Annual Doses to Man from Routine

methodoiogy provided

Releases of Reactor EMuents for the Purpose of Evaluating Compiiance with 10 CFR Part 50, Appendix
I,* Revision 1, October 1977 and Regulatory Guide 1.111, "Methods for Estimating Atmospheric
Transport and Dispersion of Gaseous Effiuents in Routine Releases from Light-Water Cooled Reactors,”
Revision 1, July 1977. The ODCM equations provided for determining the air doses at and beyond the
SITE BOUNDARY are based upon the historical average atmospheric conditions.

This Control appiles to the release of gaseous effluents from each reactor at the site. For units with
shared radwaste treatment systems, the gaseous effiuents from the shared system are proportioned
among the units sharing that system.
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This Control is provided to impiement the requirements of Sections II.C, lil.A and IV.A of Appendix |, 10
CFR Part 50. The Controis are the guides sst forth in Section II.C of Appendix |. The Action statements
provide the required operating flexibility and at the same time implement the guides set forth in Section
VA of Appendix | to assure that the releases of radicactive materials in gaseous effiuents will be kept
*as low as Is reasonably achisvabie.” The ODCM ceaiculational methods specified in the Surveillance
Requirements implement the requirements in Section Il|.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 appropriate pathways Is unilkely to be
substantially underestimated.

The ODCM calculational methodology and parameters for caiculating the doses due to the actual release
rates of the subject materials are consistent with the methodology provided in Regutatory Guide 1.109,
“Caicuiation of Annual Doses to Man from Routine Relsases of Reactor Effiuents for the Purpose of
Evaluating Compiiance with 10 CFR Part 50, Appendix |,” Revision 1, October 1977 and Regulatory
Guide 1.111, "Methods for Estimating Atmospheric Transport and Dispersion of Gaseous Effiuents in
Routine Releases from Light-Water-Cooled Reactors,” Revision 1, July 1977. These equations also
provide for determining the actual doses based upon the historical average atmospheric conditions. The
relsase rate controis for lodine-131, Tritium, and radionuciides in particuiate form with hail-lives greater
than 8 days are depsndent upon the existing radionuciide pathways to man, in the areas at and beyond
the SITE BOUNDARY. The pathways that were examined in the development of these calculations
were: 1) individual inhalation of airbome radionuciides, 2) deposition of radionuclides onto green leafy
vegetation with subsequent consumption by man, 3) deposition onto grassy areas where milk animais
and meat producing animals graze with consumption of the millkk and meat by man, and 4) deposition on
the ground with subsequent exposure of man.

This Control appiies to the release of gaseous efflusnts from each reactor 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.

The OPERABILITY of the Gaseous Radwaste Treatment System ensures that the system will be
avallable for use whenever gaseous effluents require treatment prior to relsase of the environment. The
requirement that the appropriate portions of these systems be used, when specified, provides
reasonable assurance that the release of radicactive materials in gaseous effiuents will be kept "as low
as Is reasonably achievable.” This Control implements the requirements of 10 CFR Part 50.36a, General
Design Criterion 60 of Appendix A to 10 CFR Part 50, and the design objectives given in Section II.D of
Appendix | to 10 CFR Part 50.

The specified imits govemning the use of appropriate portions of the systems were specified as a suitable
fraction of the dose design objectives st forth in Sections I1.B and II.C of Appendix |, 10 CFR Part 50, for
gaseous effluents.

This Control applies to the release of gaseous effluents from each reactor at the site. For units with
shared radwaste treatment systems, the gaseous effiuents from the shared systems are proportioned
among the units sharing that system.
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JOTAL DOSE (TAM 3.11.K)

This Control is provided to meet the dose limitations of 40 CFR Part 190 that have been incorporated into
10 CFR Part 20.1301(d). The Control requires the preparation and submittal of a Special Report
whensver the caiculated doses due 10 releases of radicactivity and to radiation from uranium fusi cycle
sources excesd 25 mrems to the total body or any organ, except the thyroid, which shall be limited to
less than or equal to 75 mrems.

For sites containing up to 4 reactors, It is highly uniikely that the resultant dose to a MEMBER OF THE
PUBLIC will exceed the dose limits of 40 CFR Part 190 if the Individual reactors remain within twice the
dose dasign objectives of Appendix |, and if direct radiation doses from the reactor units and outside
storage tanks, etc., are kept smail. The Special Report will describe a course of action that should resuit
in the limitation of the annual dose to a MEMBER OF THE PUBLIC to within the 40 CFR Part 190 limits.
For the purposes of the Special Report, it may be assumed that the dose commitment to the MEMBER
OF THE PUBLIC from othsr uranium fusi cycle sources is negiigible, with the exception that dose
contributions from other nuciear fuel cycle faciiities at the same site or within a radius of 8 km must be
considered. If the dose to any MEMBER OF THE PUBLIC is estimated to exceed the requirements of
40 CFR Part 190, submittal of the Special Report within 30 days with a request for a variance (provided
the release conditions resuiting 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(a)(4), is considered to
be a timely request and fulfills the requirements of 40 CFR Part 190 until NRC staff action is completed.

Demonstration of compliance with the fimits of 40 CFR Part 180 or with the design objectives of
g%umlmocmmsomumwwmmmwmmm rem limit of 10
Part 20.1301.

ING PROGRAM (TRM 3.12)
Monitoring Program required by this Control provides
measurements of radiation and of radioactive materials in those exposure pathways and for those

radionuciides 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
suppiements the Radiological Effiuent Monitoring Program by verifying that the measurable
concentrations of radicactive materials and levels of radiation are not higher than expected on the basis
of the effluent measurements and the modeling of the environmental exposure pathways. Isotopes
identified in REMP are compared to those identified in the applicable Annual Effluent Report. Program
changes may be initiated based on these operational experiences.

The required detection capabiiities for environmental sampile analyses are tabulated in terms of the lower
limits of detection (LLDs). The LLDs required by Tabile T3.12.a-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 an g
posteriod (after the fact) limit for a particutar measurement.

Detailed discussion of the LLD and other detection limits can be found in Currie, LA., “Lower Limit of
Detection: Definition and Elaboration of a Proposed Position for Radiological Effiuent and Environmental
Measurements,” NUREG/CR-4007 (September 1984), and in the HASL Procedures Manual, HASL-300

(revised annually).
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LAND USE CENSUS (TRM 3.12.b)

This Control is provided to ensure that changes in the use of areas at and beyond the SITE BOUNDARY
are identified and that modifications to the Radiological Environmental Monitoring Program are made if
required by the resuits of this census. The best information from the door-to-door survey, from aerial
survey or from consuiting with local agricultura authorities shall be used. This census satisfies the
mamwmumlmocmmsa Restricting the census to gardens of
greater than 50 m® provides assurance that significant exposure pathways via leafy vegstables will be
identified and monitored since a garden of this size is the minimum required to produce the quantity (26
kg/year) of lealy vegetables assumed in Reguilatory Guide 1.109 for consumption by a child. To
dstermine this minimum garden size, the following assumptions were made: 1) 20% of the garden was
ﬁafammwngmo.o..muwmww).mz)ammmaa

environmental monitoring in order to demonstrate that the results are reasonabiy valid for the purposes
of Section IV.B2 of Appendix | to 10 CFR Part 50.

Page L4-6



5.0
5.1

CY-BY-170-301
Revision 7 |

ADMINISTRATIVE REQUIREMENTS

Routine Annual Radiological Environmental Operating Report covering the operation of the Unit(s)
during the previous calendar year shall be submitted prior to May 15 of each year.

The Annual Radiological Environmental Operating Report shall inciude summaries, interpretations,
and an analysis of trends of the results of the radiological environmental surveillance activities for the
report period, including a comparison with operational controls as appropriate, and with previous
environmental surveiflance reports, and an assessment of the observed impacts of the plant operation
on the environment.

The Annual Radiological Environmental Operating Report shall include the results of all radiological
environmental samples and of all environmental radiation measurements taken during the period
pursuant to the locations specified in the tables and figures in Part Il Section 6 of the ODCM, as well
as summarized and tabulated resuits of these analyses and measurements in the format of the table
in the Radiological Assessment Branch Technical Position, Revision 1, November 1979. in the event
that some individual results are not available for inclusion with the report, the report shall be submitted
noting and explaining the reasons for the missing results. The missing data shall be submitted as

soon as possible in a supplementary report.

mmmmmmm a summary description of the Radiological Environmental
Monitoring Program; mmmmmmmmwmammm
and directions from the midpoint between the two units; reasons for not the Radiological
Environmental Monitoring Program as required by TLCO 3.12.a, a Table of Missed Samples and a
Table of Sampie Anomalies for all deviations from the sampling schedule of TRM Table T3.12.a-1;
discussion of environmental sample measurements that exceed the reporting leveis of TRM Table
T3.12.a-2 but are not the resuit of plant effluents, discussion of all analyses in which the LLD required
by TRM Table T3.12.a-3 was not achievable; result of the Land Use Census required by TRM TL.CO
3.12.b; and the resuits of the licensee participation in an Interiaboratory Comparison Program and the
WWWMHNWMM&MMMMuqume
3.12.¢.

The Annual Radiological Environmental Operating Report shall also include an annual summary of
hourly meteorological data collected over the applicabie year. This annual summary may be either in
the form af an hour-by-hour listing on magnetic tape of wind speed, wind direction, atmospheric
stability, and precipitation (if measured), or in the form of joint frequency distributions of wind speed,
wind direction, and atmospheric stability. In lieu of submission with the Annual Radiological
Environmental Operating Report, the licensee has the option of retaining this summary of required
meteorological data on site in a file that shafl be provided to the NRC upon request.

The Annual Radiological Environmental Operating Report shall also include an assessment of the
radiation doses due to the radioactive liquid and gaseous effluents released from the Unit or Station
during the previous calendar year. This report shall aiso include an assessment of the radiation doses
to the most likely exposed MEMBER OF THE PUBLIC from reactor releases and other near-by
uranium fuel cycle sources inciuding doses from primary effiuent pathways and direct radiation, for the
previous calendar year. The assessment of radiation doses shall be performed in accordance with
the methodology and parameters in the ODCM, and in compliance with 10CFR20 and 40 CFR Part
190, “Environmental Radiation Protection Standards for Nuciear Power Operation.”

°A single submittal may be made for a muitiple unit station.
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Routine Annual Radioactive Effiusnt Release Reports covering the operation of the unit during the
previous calendar year of operation shall be submitted prior to May 1 of the following year.

The Annual Radicactive Effluent Release Reports shall include a summary of the quantities of
radioactive liquid and gaseous effluents and solid waste released from the unit as outiined 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 Nuclear
Power Plants,” Revision 1, June 1974, with data summarized on a quarterly basis following the format
of Appendix B thereo!.

For solid wastes, the format for Table 3 in Appendix B of the report shall be supplemented with three
additional categories: class of solid wastes (as defined by 10 CFR Part 61), type of container (e.9.,
LSA, Type A, Type B, Large Quantity), and SOLIDIFICATION agent or absorbent (e.g., cement, urea

formaidehyde).

The Annual Radicactive Effluent Release Reports shall include a list and description of unplanned
releases from the site to UNRESTRICTED AREAS of radioactive materiais in gaseous and liquid

effluents mads during the reporting period.

The Annual Radioactive Effiuent Release Reports shall inciude any changes made during the
reporting period to the PCP as well as any major changes to Liquid, Gaseous or Solid Radwaste
Treatment Systems, pursuant to Part | Section 5.3.

The Annual Radioactive Effluent Release Reports shall also include the following: an explanation as
to why the inoperability of liquid or gaseous effluent monitoring instrumentation was not corrected
within the time specified in TRM TLCO 3.11.a or TLCO 3.11.b, respectively; and description of the
events leading to liquid holdup tanks or gas storage tanks exceeding the limits of TS 5.5.12,

A single submittal may be made for a muitipie unit station. The submittal should combine those
sections that are common to ail units at the station; however, for units with separate radwaste
systems, the submittal shall specify the releases of radioactive material from each unit.
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53 QDCM
53.1 The ODCM shall be submitted to the Commission following proper approval through station processes.
53.2 Licensee-initiated changes to the ODCM:

a.

Shall be documented and records of reviews performed shall be retained as required by
UFSAR Chapter 17. This documentation shall contain:

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

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

Shall become effective after review and acceptance by the independent Technical
Review and PORC and the approval of the Plant Manager on the date specified by the
Independent Technical Review and PORC.

Shall be submitted to the Commission in the form of the complete, legible copy of the
entire ODCM, or updated pages if the Commission retains a controlied copy. if an entire
copy of the ODCM is submitted, it shall be submitted as a part of or concurrent with the
Annual Radicactive Effluent Release Report for the period of the report in which any
change to the ODCM was made effective. Each change shall be identified by markings
in the margin of the affected pages, clearly indicating the area of the page that was
changed, and shall indicate the date (e.g., month/year) the change was implemented.
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Licensee-initiated major changes to the Radwaste Treatment Systems (liquid and gaseous):

a Shall be reported to the Commission in the Annual Radioactive Effluent Release Report for the
period in which the evaluation was reviewed by the Independent Technical Review and PORC.
The discussion of each change shall contain:

1)

?)

3)

4)

5)

6)

vy
8)

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

Sufficient detailed information tc totally support the reason for the change without benefit of
additional and supplemental information;

A detailed description of the equipment, components, and processes involved and the
intertaces with other plant systems.

An evaluation of the change which shows the predicted releases of radicactive materials in
liquid and gaseous effiuents that differ from those previously predicted in the License
application and amendments thereto;

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

thereto;

A comparison of the predicted releases of radicactive materials, in liquid and gasecus
sffiuents, to the actual relsasss for the pericd prior to when the changes are to be mads;

An estimate of the exposure to plant operating personnel as a result of the change; and

Documentation of the fact that the change was reviewed and found acceptable by the
independent Technical Review and PORC.

b. Shall become effective upon review and acceptance by the independent Technical Review and
PORC.

***Licensees may choose to submit the information called for in this standard as part of the annual FSAR update.
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1.0 INTRODUCTION - ODCM GENERAL INFORMATION

The Offsite Dose Calculation Manual (ODCM) presents a discussion of the following:

e The basic concepts applied in caiculating offsite doses from plant effiuents.

o The regulations and requirements for the ODCM and related programs.

e The methodology and parameters for the offsite dose caiculations to assess
impact on the environment and compliance with regulations.

The methodology detailed in this manual is intended for the calculation of radiation
doses during routine (i.e., non-accident) conditions. The calculations are normally
performed using a computer program. Manual calculations may be performed in lieu of

the computer program.

The dose effects of airbome radioactivity releases predominately depend on
meteorological conditions (wind speed, wind direction, and atmospheric stability). For
airbome effiuents, the dose calculations prescribed in this manual are based on
historical average atmospheric conditions. This methodology is appropriate for
estimating annual average dose effects and is stipulated in the Bases Section of the
Radiological Effiuents Controls (RECS).

1.1 Structure of the ODCM

Part | of the ODCM Is considered to be the Radiological Effluents Controls
(RECS), and contains the former Radiological Effluent Technical
Specifications that have been removed from the Technical Specifications.
Part | is organized as follows:

¢ Definitions

o Radiological Effluent Controls and Radiological Environmental
Monitoring Program

o Metsorological Monitoring Program

o Bases

e Administrative Requirements
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Part |l of the ODCM is considered to be the Offsite Dose Calculation
Manual (ODCM), and contains methods, equations, assumptions, and
parameters for calculation of radiation doses from plant effiuents. Partll is
organized as follows:

Introduction

Instrumentation and Systems

Liquid Effluents

Gaseous Effluents

Total Dose

Radiological Environmental Monitoring Program

Regulations

This section serves to iflustrate the regulations and requirements that
define and are applicabie to the ODCM. Any information provided in the
ODCM conceming specific regulations are not a substitute for the
regulations as found in the Code of Federal Regulations (CFR) or

Technical Specifications.
1.2.1 Code of Federal Regulations

Various sections of the Code of Federal Regulations (CFR) require
nuclear power stations to be designed and operated in a manner that
limits the radiation exposure to members of the public. These sections
specify limits on offsite radiation doses and on effluent radioactivity
concentrations and they aiso require releases of radioactivity to be "As
Low As Reasonably Achlevable®. These requirements are contained in
10CFR20, 10CFR50 and 40CFR190. In addition, 40CFR141 imposes
limits on the concentration of radioactivity in drinking water provided by the
operators of public water systems.

This revision of the ODCM addresses the requirements of 10CFR20.
The 10CFR20 dose limits are summarized in Table 1 - 1.

Section 50.38 of 10CFR50 requires that an application for an operating
license include proposed Technical Specifications. Final Technical
Specifications for each station are developed through negotiation _
between the applicant and the NRC. The Technical Specifications are
then issued as a part of the operating license, and the licensee is
required to operate the facility in accordance with them.
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Section 50.34 of 10CFRS50 states that an application for a license must
state the principal design criteria of the facility. Minimum requirements
are contained in Appendix A of 10CFRS50.

Sections 50.34a and 50.36a of 10CFR50 require that the nuclear plant
design and the station RECS have provisions to keep levels of
radioactive materials in effluents to unrestricted areas "As Low As
Reasonably Achievable" (ALARA). Although 10CFRS0 does not
impose specific limits on releases, Appendix | of 10CFRS0 does
provide numerical design objectives and suggested limiting conditions
for operation. According to Section | of Appendix | of 10CFRS0, design
objectives and limiting conditions for operation, conforming to the
guidelines of Appendix | “shall be deemed a conclusive showing of
compliance with the "As Low As Reasonably Achievable® requirements
of 10CFR50.34a and 50.36a."

An applicant must use caiculations to demonstrate conformance with
the design objective dose limits of Appendix |. The calculations are to
be based on models and data such that the actual radiation exposure
of an individual is "uniikely to be substantially underestimated® (see
10CFRS50 Appendix |, Section lll.A.1).

The guidelines in Appendix | call for an investigation, corrective action
and a report to the NRC whenever the calculated dose due to the
radioactivity released in a calendar quarter exceeds one-half of an
annual design objective. The guidelines also require a surveillance
program to monitor releases, monitor the environment and identify
changes in land use.

Under an agreement between the NRC and the EPA, the NRC
stipulated to its licensees in Generic Letter 79-041 that "Compliance
with Radiological Effluent Technical Specifications (RETS), NUREG-
0472 (Rev.2) for PWR's, implements the LWR provisions to meet
40CFR190". (See References 49 and 103.)

The regulations of 40CFR190 limit radiation doses received by
members of the public as a result of operations that are part of the
uranium fuel cycle. Operations must be conducted in such a manner
as to provide reasonable assurance that the annual dose equivalent to
any member of the pubilic due to radiation and to planned discharges
of radioactive materials does not exceed the following limits:

o 25 mrem to the total body
o 75 mrem to the thyroid
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o 25 mrem to any other organ

An important difference between the design objectives of 10CFR50
and the limits of 40CFR190 is that 10CFR50 addresses only doses
due to radioactive effluents. 40CFR190 limits doses due to effluents
and to radiation sources maintained on site. See Section 1.2.4 for
further discussion of the differences between the requirements of

The following radioactivity limits for community water systems were
established in the July, 1976 Edition of 40CFR141:

o Combined Ra-226 and Ra-228: <5 pCil..

o Gross alpha (particle activity including Ra-226 but excluding radon
and uranium): < 15 pCilL.

o The average annual concentration of beta particle and photon
radioactivity from man-made radionuclides in drinking water shall
not produce an annual dose equivalent to the total body or any
internal organ greater than 4 mremvyr.

The regulations specify procedures for determining the values of annual average
radionuclide concentration that produce an annual dose equivalent of 4 mrem.
Radiochemical analysis methods are also specified. The responsibility for monitoring
radioactivity in a community water system falls on the supplier of the water. The Byron
Station has requirements related to 40CFR141 in the RECS.

10CFR72.104 states that annual dose to any real individual located
beyond the controlled area must not exceed the following:

o 25 mrem to the total body
o 75 mrem to the thyroid
o 25 mrem to any other critical organ

as a result of planned discharges of radioactive material to the
environment , direct radiation from ISFSI operation, and other radiation
from uranium fuel cycle operation (40CFR190). These requirements are
consistent with the requirements of 40CFR190.
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1.2.2 Radiological Effluent Technical Standards

The Radiological Effluent Technical Standards (RETS) were formerly a
subset of the Technical Specifications. They implement provisions of the
Code of Federal Regulations aimed at limiting offsite radiation dose. The
NRC published Standard RETS for PWRS (Reference 2) as guidance to
assist in the development of technical specifications. These documents
have undergone frequent minor revisions to refiect changes in plant
design and evolving regulatory concems. The RETS have been removed
from the Technical Specifications and placed in the TRM as the RECS
(see Reference 90). The RECS are similar but not identical to the
guidance of the Standard Radiological Effluent Technical Specifications.

1.2.3 Offsite Dose Calculation Manual

The NRC in Generic Letter 89-01 defines the ODCM as follows (not
verbatim) (see Reference 90):

The Offsite Dose Calculation Manual (ODCM) shall contain the
methodology and parameters used in the calculation of offsite
doses resuiting from radioactive gaseous and liquid effluents, in
the calculation of gaseous and liquid effluent monitoring
Alarm/Trip Setpoints, and in the conduct of the Radiological
Environmental Monitoring Program. The ODCM shall also contain
(1) the Radioactive Effluent Controls and Radiological
Environmental Monitoring Programs and (2) descriptions of the
Information that should be included in the Annual Radiological
Environmental Operating and Annual Radioactive Effluent
Release Reports.

Additional requirements for the content of the ODCM are contained
throughout the text of the RECS.

1.2.4 Overlapping Requirements

in 10CFR20, 10CFRS50 and 40CFR 190, there are overlapping
requirements regarding offsite radiation dose and dose commitment to
the total body. In 10CFR20.1301, the total effective dose equivalent
(TEDE) to a member of the public is limited to 100 mrem per calendar
year. In addition, Appendix | to 10CFRS0 establishes design objectives
on annual total body dose or dose commitment of 3 mrem per reactor for
liquid effluents and 5 mrem per reactor for gaseous effluents (see
10CFR50 Appendix I, Sections Il.A and i1.B.2(a)). Finally, 40CFR180
limits annual total body dose or dose commitment to a member of the
public to 25 mrem duse to all uranium fuel cycle operations.
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While these dose limits/design objectives appear to overlap, they are
different and each is addressed separately by the RETS. Calculations
are made and reports are generated to demonstrate compliance to all
regulations. Refer to Table 1 - 1 and Table 1 - 2 for additional
information regarding instantaneous effluent limits, design objectives and

regulatory compliance.
1.2.5 Dose Receiver Methodology

Table 1 - 2 lists the location of the dose recipient and occupancy factors,
if applicable. Dose is assessed at the location in the unrestricted area
where the combination of existing pathways and receptor age groups
indicates the maximum potential exposures. The dose calculation
methodology is consistent with the methodology of Regulatory Guide
1.109 (Reference 6) and NUREG 0133 (Reference 14). Dose is therefore
calculated to a maximum individual. The maximum individual is
characterized as "maximum"® with regard to food consumption,
occupancy and other usage of the area in the vicinity of the plant site.
Such a "maximum individual® represents reasonable deviation from the
average for the population in general. In all physiological and metabolic
respects, the maximum individual is assumed to have those
characteristics that represent averages for their corresponding age
group. Thus, the dose caiculated Is very conservative compared to the
*average"” (or typical) dose recipient who does not go out of the way to
maximize radioactivity uptakes and exposure.
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Table 1-1
Regulatory Dose Limit Matrix
; TAM
REGULATION DOSE TYPE DOSE LIMIT(s) Section
Airbone Releases: (quartery)  (anmual)
10CFRS0 App. I Gamma Dose to Alr due to Noble Gas § mrad 10 mrad 3.11.9
Radionuciides reactor
Beta Dose to Alr Due to Noble Gas 10 mrad 20 mrad 3.11g
Radionuciides reactor
mmmwwwﬂ 7.5 mrem 15 mrem 3.11.h
Total Body and Skin | Total Body 2.5 mrem 5 mrem NA
Dose (if air dose is _
excesded) Skin 7.5 mrem 15 mrem NA
Technical Specifications | Total Body Dose Rate Dus to Noble Gas 500 mremiyr 311t
Radionuciides (Instantaneous limit, per
(she)
Sikin Dose Rate Due to Noble Gas 3,000 mrem/yr 3.11¢
Radionuciides (instantaneous imit, per
) —
Organ Dose Rate Dus to Specified Non- 1,500 mrem/yr 3.11¢
Noble Gas Radionuciides (instantaneous
[ Liquid Releases: _ () (e
10CFRB0 Agp. I’ Whole (Total) Body Dose 15mrem | 3mrem atid
| (per reactor unt)
- Organ Dose (per reactor unit) _8 mrem 10 mrem aiid
Technical Specifications The concentration of radioactivity in liquid | Ten times the values
effiuents released to unrestricted areas listed in 10CFR20 d.11c
Appendix B; Table 2,
Column 2, and note 8§
below for Noble Gases
Total Doses ': ODCM
‘ Section I
(10 CFR 20.1301 (a)1) | Total Effective Dose Equivalent * 100 mremyr
10CFR20.1301 (d) | Total Body Dose 25 mremiyr %§.~_5
And 40CFR180 78 mrem/yr [
W%Dﬁ 25 mrem/yr s%
Other Limits *: : _
40CFR141 Total Body Dose Due to Drinking Water 4 mremiyr 34
meww% o
Olwamomto Water From 4 mrem/yr 34

! These doses are caiculated considering all sources of radiation and radioactivity in effiuents.
2 These limits are not directly appiicable to nuciear power stations. They are applicable to the owners
or operators of public water systems. However, the Byron RECS requires assessment of compiiance

with these limits.

3 Note that 10CFR50 provides

not fimits.

p objectives,
Compiiance with 10CFR20.1301(a)(1) is demonstrated by compiiance with 40CFR190. Note that it

may be necegsary to address dose from on-site activity by members of the public as well.

®  Kr-85m, Kr-85, Kr-87, Kr-88, Ar-41, Xe-131m, Xe-133m, Xe-133, Xe-135m and Xe-135 allowable
concentration is 2E-4 pCl/ml computed from Equation 17 of ICRP Publication 2 adjusted for infinite
cloud submersion in water, and R = 0.01 rem/wk, p,, = 1.0 g/cm3, and P /P, = 1.0.
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Table1-2
Dose Assessment Recelvers

Dose Component or Pathway

Location; Occupancy if
Different than 100%

“Instantaneous” dose rates from
airbome radioactivity

Unrestricted area boundary location that
results in the maximum dose rate

*Instantaneous” concentration limits in
liquid effluents

Point where liquid effluents enter the
unrestricted area

Annual average concentration limits for
liquid effluents

Point where liquid effluents enter the
unrestricted area

Direct dose from contained sources Receiver spends part of this time in the
controlled area and the remainder at his
rasidence or fishing nearby; occupancy
factor is considered and is site-specific.

Direct dose from airbome plume Recetver is at the unrestricted area

boundary location that results in the
maximum dose. -

Dose due to radioiodines, tritium and
particulates with half-lives greater than
8 days for inhalation, ingestion of
vegetation, milk and meat, and ground
plane exposure pathways.

Recelver is at the location in the
unrestricted area where the combination of
existing pathways and receptor age groups
indicates the highest potential exposures.

Ingestion dose from drinking water

The drinking water pathway is considered
as an additive dose component in this
assessment only if the public water supply
serves the community Immediately adjacent
to the plant.

Ingestion dose from eating fish The receiver eats fish from the receiving
body of water

Total Organ Doses Summation of ingestiorvinhalation doses

Total Dose Summation of above data (Note it may also

be necessary to address dose from on-site
activity by members of the public.)

Figure 1 - 1 illustrates some of the potential radiation exposure pathways to humans
due to routine operation of a nuclear power station.
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1.3 Ofisite Dose Calculation Parameters

This section contains offsite dose calculation parameter factors, or values
not specific only to one of the gas, liquid, or total dose chapters. Additional
parameters are provided in the Sections 2, 4 and 5 of the ODCM.

10CFR50 Dose Commitment Factors

With the exception of H-3, the dose commitment factors for 10CFRS50
related calculations are exactly those provided in Regulatory Guide 1.109
(Reference 6). The foliowing table lists the parameters and the
corresponding data tables in the RG 1.109:

PATHWAY  ADULT  IEENAGER ~ CHID = INFANT

Inhalation RG 1.109: RG 1.109: RG 1.108: RG 1.109:
Table E-7 Table E-8 Table E-9 Table E-10

Ingestion RG 1.109: RG 1.109: RG 1.109: RG 1.109:
Table E-11 Table E-12 Table E-13 Table E-14

These tables are contained In Regulatory Guide 1.109 (Reference 6).
Each table (E-7 through E-14) provides dose factors for seven organs for
each of 73 radionuclides, and Table E-5 lists Miscellaneous Dose
Assessment Factors - Consumption Parameters. For radionuclides not
found in these tables, dose factors will be derived from ICRP 2 (Reference
50) or NUREG-0172 (Reference 51). The values for H-3 are taken from
NUREG-4013 (Reference 107).

14 REFERENCES

The references listed below were transferred from the previous ODCM
revision that was common to all former Commonwealth Edison nuclear
stations. The references not applicable to Byron have been deleted,
however the numbering has been preserved for ease of reference
management throughout the ODCM document; therefore, reference
numbering is not sequential.
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aemm_eumal Revision 1, o 1974,
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A: Reference 6, Table E-15.

B: Reference 6, Table E-3.
C: The parameter t, is taken as the midpoint of plant operating life (based upon
D:

an assumed 60 year plant operating lifetime).

Roferenoej-t. Section 5.3.1.3.
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Table 1 -3
Miscellaneous Dose Assessment Factors: Environmental Parameters
Parameter | Value Comment Equation Basis®
f 0.76 4-11,4-12 A
fi 1.0 4-11, 4-12 A
o 1.0 4-13,4-15 A
fo 1.0 4-13, 4-15 A
t 262,800 | 30 years 4-9 Cc
hrs
t 48 hrs | Cow Milk Pathway 4-13 A
t 480 hrs | Cow Meat Pathway 4-15 A
tn | 1440 hrs | 60 days for produce 4-11 A
th 2160 hrs | 80 days for produce 4-13, 4-15 A
b 24 hrs | 1 day for leafy vegetabiles 4-11 A
Qe 50 4-13, 4-14, 4-15, B
Kg/day 4-16
r 1.0 For lodines 4-11, 4-13, 4-15 A
r 0.2 For Particulates 4-11, 4-13, 4-15 A
Y, 0.7 4-13, 4-15 A
mz
Ye 20 4-13, 4-15 A
_Kg/m?
Y, 2.0 4-11 A
Kg/m*
Aw 0.0021 4-11, 4-13, 4-15 A
hr-1
H 8 gm/m’® | Absolute Atmospheric Humidity | 4-12,4-14,4-16 | D
*Basis key:
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Element  Meat(dkg)  Mik(dL) _ Reference
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Table 1 -4
Stable Element Transfer Data
F| FM(COW)

1.2E02 1.0E-02
1.5€-03 3.2E-03
3.1E-02 1.2E-02
2.9E-03 1.4E-02
3.0E-02 4.0E-02
1.5€-03 3.2E03
1.5E-02 1.3E-03
4.66-02 2.5E-02
2.9E-03 1.4E-02
NA NA

1.8E-02 7.26-03
1.6E-03 1.1E02
2.4E-03 7.5E-08
3.4E-02 5.0E-08
2.8E-01 1.3E-03
2.4E-03 22E-03
8.0E-04 2.5E-04
4.0E-02 1.2E-03
1.36-02 1.0E-03
5.3E-02 6.7E-03
8.0E-03 1.4E-02
3.0E-02 3.9E-02
1.8E-02 1.3E-03
9.1E-04 9.9E-056
1.7E02 S.0E-04
7.7E-02 1.0E-03
2.9E-03 2.2E-02
NA NA

3.1E-02 3.0E-02
6.0E-04 8.0E-04
4.6E03 1.0E-05
3.4E-02 85.0E-08
2.8E-01 2.5E-03
8.0E-03 7.56-03
4.0E-01 2.5E-02
4.0E-01 1.0E-08
1.5E-03 1.0E-02
§.3E-02 6.7E-03
3.0E-02 2.0E-02
1.5E-02 1.3E-03
9.1E-04 9.9E-05
5.0E-03 2.0E-05
1.7E02 §.0E-02
7.76-02 1.0E-03
2.9E-03 6.0E-03
NA NA

4.0E-03 1.2E-02
3.2E-03 4.0E-04
2.0E-04 5.0E-08
1.26-03 1.0E-04
4,7TE03 5.0E-08
3.3E-03 5.0E-08
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Table 1 - 4 (Cont'd)
Stable Element Transfer Data

Pm 29E-04 2.0E-05 16
Sm 2.9E-04 2.0E-08 16
Eu 2.9E-04 2.0E-08 16
Gd 2.9E-04 2.0E-05 18
Dy 2.8E-04 2.0E-05 16
Er 2.8E-04 2.0E-05 16
Tm 2.9E-04 2.0E-08 16
Yb 2.9E-04 2.0E-05 16
Lu 2.0E-04 2.0E-08 16
Hf 3.4E-02 5.0E-08 Footnote 5
Ta 2.8E-01 1.3€-03 Fy - Ref.16; F, -Footnote 6
w 1.3E-03 S.0E-04 (]
Re 1.0E-01 1.36-03 Fy - Ref.16; F, -Footnote 12
Os 2.2E-01 6.0E-04 Footnote 13
Ir 7.3E-03 8.8E-03 Footnote 14
Pt 5.3E-02 6.7E-03 Footnote 10
Au 1.3E-02 3.26-02 Footnote 15
Hg 3.0E-02 9.7E-08 Fy - Ret.16; F, -Footnote 11
T 1.5E-02 1.3E-03 Fu - Ref.18; F, -Footnote 3
Pb 9.1E-04 9.9E-08 8
8i 1.7€-02 8.0E-04 28
Ra §.5E-04 5.9E-04 88
Th 1.6E-08 8.0E-08 88
U 1.6E-08 1.26-04 88
Np 2.0E-04 8.0E-08 6
Am 1.6E-08 2.0E-05 o8
Notes:
1. NA = It is assumed that nobie gases are not deposited on the ground.
2 Elsments listed are those considered for 10CFR20 asssssment and compilance.
Footnotes: -

There are numerous  and Ry valuss that were not found In published iteratre. (In these cases, the periodic table was
ysed in conjunciion with pubiished valuss. The periodic table was used based on a general assumption that slements
have similar characteristios when in the same column of the periodic table. The values of elements in the same column of
the periodic table, excluding atomic numbers 88-71 and 80-103, were averaged then assigned to elements missing values
located in the same column of the periodic tabla. This method was used for all columns where there were missing values
exoept column 3A, where there was no data, hence, the sverage of column 2B and 4A were used.

Values cbtained by averaging Reference 6 vaiues of Ca, Sv, Ba and Ra.

F, valus cbiained by assigning the Reference 8 value for I. Ry valus cbtained by averaging | (Ref. 8) and Br (Ref.16).

R values cbtained by averaging Zn (Ref.6) and Pb (Rel. 88); there were no vaiues for elements in the same column; an
average is taken batwesn vaiues of columns 28 and 4A on the periodic table. Fy values cbtained by using the value for
T (rom Reference 16.

Values obtained by averaging Reference 6 vaiues of Y and La.

Vaiuss cbiained by assigning the Reference 6 vaiue for Zr.

F, vaiuss cbiained from Rel. 6 value for Nb. Ry values abtained by averaging vaiues for Nb (Ref.6) and Ta (Ref. 16).
Valuss abtained from the Reference 6 vaiuss for Pb.

Vaiuss obtained from the Reference 6 values for BL

Vaiues cbtained from the Reference 8 values for Te.

Vatues obtained from the Reference @ values for NI

F, values obtained from Ref. 6 valuss for 2n. s vaiues obtained by averaging the Reference 6 vaiues for Zn and Hg.
Values obtained by averaging Reference 6 values for Mn, Te, Nd and Reference 88 value for U.

Values abtained by averaging Reference @ vaiuss from Fe and Ru.

Vailues obtained by averaging Reference 6 valuss from Co and Rh.

Vaiues obtained by averaging Reference 6 valuss from Cu and Ag.
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